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STANDARD ST.26

RECOMMENDED STANDARD FOR THE PRESENTATION OF NUCLEOTIDE AND AMINO ACID SEQUENCE LISTINGS
USING XML (EXTENSIBLE MARKUP LANGUAGE)

Version 1.5

Revision approved by the Committee on WIPO Standards (CWS)
at its ninth session on November 5, 2021

Editorial Note prepared by the International Bureau

The Fifty-Fourth (25th Ordinary) Session of WIPO General Assembly approved the new big-bang implementation
date of WIPO Standard ST.26, July 1, 2022, at national, regional and international levels. Meanwhile, Standard ST.25
should continue to be used.

The Standard is publishedfor information purposes of industrial property offices and other interested parties.
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STANDARD ST.26

RECOMMENDED STANDARD FOR THE PRESENTATION OF NUCLEOTIDE AND AMINO ACID SEQUENCE LISTINGS
USING XML (EXTENSIBLE MARKUP LANGUAGE)

Version 1.5

Revision approved by the Committee on WIPO Standards (CWS)
at its ninth session on November 5, 2021

INTRODUCTION

1. This Standard defines the nucleotide and amino acid sequence disclosures in a patent application required to be
included in a sequence listing, the manner in w hich those disclosures are to be represented, and the Document Type
Definition (DTD) for a sequence listing in XML (eXtensible Markup Language). It is recommended that industrial property
offices accept any sequence listing compliant w ith this Standard filed as part of a patent application or in relation to a patent
application.

2. The purpose of this Standard is to:

(a) allow applicants todraw up a single sequence listing in a patent application acceptable for the purposes of
both international and national or regional procedures;

(b) enhance the accuracy and quality of presentations of sequences foreasier dissemination, benefiting
applicants, the public and examiners;

(c) facilitate searching of the sequence data; and

(d) allow sequence datato be exchanged in electronic formand introduced into computerized databases.

DEFINITIONS
3. For the purpose of this Standard, the expression:
(a) “amino acid” means any amino acid that can be represented using any of the symbols set forth in Annex |

(see Section 3, Table 3). Such amino acids include, inter alia, D-amino acids and amino acids containing modified or
synthetic side chains. Amino acids w ill be construed as unmodified L-amino acids unless further described in the feature
table as modified according to paragraph 30. For the purpose of this standard, a peptide nucleic acid (PNA) residue is not
considered an amino acid, but is considered a nucleotide as set forth in paragraph 3(g)(i)(2).

(b) “controlled vocabulary”is the terminology contained in this Standard that must be used w hen describing the
features of asequence, i.e., annotations of regions or sites of interest as setforthin Annex I.

(c) “enumeration of its residues” means disclosure of a sequence in a patent application by listing, in order, each
residue of the sequence, w herein:
(i) the residue is represented by a name, abbreviation, symbol, or structure (e.g., HHHHHHQ or
HisHisHisHisHisHis GIn); or
(ii) multiple residues are represented by a shorthand formula (e.g., HissGIn).
(d) “intentionally skipped sequence”, also know n as an empty sequence, refers to a placeholder to preserve the

numbering of sequences in the sequence listing for consistency with the application disclosure, for example, where a
sequence is deleted from the disclosure to avoid renumbering of the sequences in both the disclosure and the sequence
listing.

(e) “modified amino acid” means any amino acid as described in paragraph 3(a) other than L-alanine, L-arginine,
L-asparagine, L-aspartic acid, L-cysteine, L-glutamine, L-glutamic acid, L-glycine, L-histidine, L-isoleucine, L-leucine, L-
lysine, L-methionine, L-phenylalanine, L-proline, L-pyrrolysine, L-serine, L-selenocysteine, L-threonine, L-tryptophan, L-
tyrosine, or L-valine.

(f) “modified nucleotide” means any nucleotide as described in paragraph 3(g) other than deoxyadenosine 3'-
monophosphate, deoxyguanosine 3'-monophosphate, deoxycytidine 3'-monophosphate, deoxythymidine 3’-
monophosphate, adenosine 3'-monophosphate, guanosine 3'-monophosphate, cytidine 3'-monophosphate, or uridine 3'-
monophosphate.

en/03-26-01 Date: November 2021
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d)y"ol=Moz M2kl A H(intentionally skipped sequence)"0|2t Hi(empty) MES 2|0|5tH, =2 7HA| LH21to| Aztd |SH
MEZE0M M| HaE EESI| 2o Xt2| EA|XKplaceholder)E 2[0[StCt. O W, Z& 7HA| U8 X M DEOM MEO| AH|E
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(e) "HY ofO| - At(modified amino acid)"O| 2t L-& 2} Hl(L-alanine), L-OF2 7| I (L-arginine), L-O} A I} 2} 71 (L-asparagine), L-Of A T2 E At
(L-aspartic acid), L-A| A E| I (L-cysteine), L-= ZE}2l(L-glutamine), L-2 F E} 21 AH(L-glutamic acid), L-2 2| Al (L-glycine), L-8| A E| £l (L-histidine),
L-0| & & Al(L-isoleucine), L-F Al(L-leucine), L-2| 2l(L-lysine), L-0f| E| 2 =l (L-methionine), L-H| & & 2t I (L-phenylalanine), L- £ 2I(L-proline),
L-I| & 2| Al(L-pyrrolysine), L-A| 2l(L-serine), L-A 2{| .o A| A | I (L-selenocysteine), L-E 2{| 2 Hl(L-threonine), L-E & E ZH(L-tryptophan),
L-E| 2 Al(L-tyrosine) EE= L-2f2I(L-valine) 0]|2]|9| 3(a)d oA MH= Qlo|o| ofO| =4S o|O|StCt.

S 9
(f) "3l 8 ArQ! 7| (modified nucleotide)"2t C| 2 A|OFH| =4l 3-2 & I AT 0| E(deoxyadenosine 3'-monophosphate), C|-2A|0f Al

3-1 I I AT O] E (deoxyguanosine 3'-monophosphate), C|SA[A|E|Cl 3'-2 & I AT 0| E(deoxycytidine 3'-monophosphate), C|<A|E|O|ECI

3-3 & I AT O] E(deoxythymidine 3-monophosphate), OtG|-Al 3-2 1 I AT 0| E(adenosine 3'-monophosphate), 710t 2l

3-0 .- I AT O] E(guanosine 3-monophosphate), A|E|El 3’-& & I AT O] E(cytidine 3'-monophosphate) tt= 22| Tl 3'-2 1 X A 0| E(uridine

3-monophosphate) 0]2|2| 3(g)E0 HHE Aolo| HMHTI|E ofn|trt.
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(9) “nucleotide” means any nucleotide or nucleotide analogue that can be represented using any of the symbols

setforthin Annex | (see Section 1, Table 1) w herein the nucleotide or nucleotide analogue contains:
(i) a backbone moiety selected from:

(1) 2’ deoxyribose 5 monophosphate (the backbone moiety of a deoxyribonucleotide) or ribose 5’
monophosphate (the backbone moiety of a ribonucleotide); or

(2) an analogue of a 2’ deoxyribose 5’ monophosphate or ribose 5° monophosphate, w hich when forming
the backbone of a nucleic acid analogue, results in an arrangement of nucleobases that mimics the
arrangement of nucleobases in nucleic acids containing a 2’ deoxyribose 5’ monophosphate or ribose 5’
monophosphate backbone, w herein the nucleic acid analogue is capable of base pairing w ith a
complementary nucleic acid; examples of backbone moieties include amino acids as in peptide nucleic
acids, glycol molecules as in glycol nucleic acids, threofuranosyl sugar molecules as in threose nucleic
acids, morpholine rings and phosphorodiamidate groups as in morpholinos, and cyclohexenyl
molecules as in cyclohexenylnucleic acids.

and
(ii) the backbone moiety is either:
(1) joined to a nucleobase, including a modified or synthetic purine or pyrimidine nucleobase; or

(2) lacking a purine or pyrimidine nucleobase w hen the nucleotide is part of a nucleotide sequence,
referred to as an “AP site” or an “abasic site”.

(h) “residue” means any individual nucleotide or amino acid or their respective analogues in a sequence.

(i) “sequence identification number” means a unique number (integer) assigned to each sequence in the
sequence listing.

1)) “sequence listing” means a part of the description of the patent application as filed or a document filed
subsequently to the application, w hich includes the disclosed nucleotide and/or amino acid sequence(s), along w ith any
further description, as prescribed by this Standard.

(k) “specifically defined” means any nucleotide other than those represented by the symbol “n” and any amino
acid other than those represented by the symbol “X”, listed in Annex | (see Section 1, Table 1, and Section 3, Table 3,
respectively).

(h “unknow n” nucleotide or amino acid means that a single nucleotide or amino acid is present butits identity is
unknow n or not disclosed.

(m) “variant sequence” means a nucleotide or amino acid sequence that contains one or more differences with
respect to a primary sequence. These differences may include alternative residues (see paragraphs 15 and 27), modified
residues (see paragraphs 3(g), 3(h), 16, and 29), deletions, insertions, and substitutions. See paragraphs 93 to 95.

(n) “free text” is a type of value format for certain qualifiers, presented in the formof a descriptive text phrase or
other specified format (as indicated in Annex I). See paragraph 85.

(0) “language-dependent free text” means the free text value of certain qualifiers, which may require translation
for national, regional or international procedures. See paragraph 87.

4. For the purpose of this Standard, the w ord(s):
(a) “may” refers to an optional or permissible approach, but not a requirement.
(b) “must” refers to a requirement of the Standard; disregard of the requirement w ill result in noncompliance.
(c) “must not” refers to a prohibition of the Standard.
(d) “should” refers to a strongly encouraged approach, but not a requirement.
(e) “should not” refers to a strongly discouraged approach, but not a prohibition.
SCOPE
5. This Standard establishes the requirements for the presentation of nucleotide and amino acid sequence listings of

sequences disclosed in patent applications.

en/03-26-01 Date: November 2021
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(9) "H Lt E 7| (nucleotide)'2t HH
ST FAHE 2/0[3tH, of7|AM =it

() BP7I(FRHREE Megs 37 25
(1) 2 C|=Al2|82 5 B=ZATO|E(2' deoxyribose 5" monophosphate)(C| S A|2| 2 A T| (deoxyribonucleotide)o| =2

BE) e glEA 5 BT AW O|E(ribose 5 monophosphate)(2| & SHAFH 7| (ribonucleotide)?| S AL L)

- CE
At g =T o) =T

(2) 24 gME [ 2' C|=A|Z|EA 5 B XA O0|E(2 deoxyribose 5° monophosphate) LE= 2|2 A 5 2 AT 0| E(ribose 5
monophosphate) 242 &Rdt= dLtoMel A7 HiZS DW= HYT| HIHS Zefsty, 27X MM A7INE ol
= Qe 2 CI2AIE|EA 5 B I AT0|E(2 deoxyribose 5 monophosphate) EE= 2|EA 5 2 AT 0| E(ribose 5
monophosphate)2| A, SAt7| 52 B2 o= HEO|E Lt Mt 22 otd|it, Z2|Z(glycol) SHAtoMet 2
22| Z(glycol) £Xt, Er|22A(threose) AU A2t 22 E2|2EEt - Al(threofuranosyl) & £Xf, RE2E2| - 0|AMQ} 22
2 2ZZl(morpholine) 12|(rings) ¥ ZAIXZC|0F0|H| 0] E(phosphorodiamidate) 7|(3k) 2 A|E 24l M| < (cyclohexenyl)
SO Mot 22 A2 24 A E(cyclohexenyl) XS ZBSHCE

(i) 22 FF(moiety)2:

(1) 8w 2y Fl(purine) £ T2|0|Epyrimidine) He7|S Tetsts || O UALE EE

(2) AN T| 7L BHA QT MEo| ALTA HE2I(purine) L= I|2|0|Tl(pyrimidine) @ 7|7} AEE|s AL, T "AP 29" £
"ELQ! 7| EL9|(abasic site)"?l HL

(h) "Zt7|(residue)"2t A EOIM Yolo| 7HE HMHT| E= OfD|edt EE O Z4Zte| RAHE 2of0|otCt.

(i) "A G Al HH 5 (sequence identification number)'2t Y2 29| 2t Mo BE0ojE EX H(H$)E o|0|stLt.

() "M== (sequence listing)"0|2t ZRE SHERC LY LYo LREX £ 20| MEL = M2 LEE 2O3t=6,
o7lol= 2 #E0 o3 FEE =2 F7PHel dY(description)at M S7HE HMET| Q/EE ottt M 2

(K)"7FHH = Ho|El(specifically defined)’0|2t B 10] LIZE, 7| 02 E¥els X2 Mols Yolol ey U 7|
X2 BHEE A4S FE Yolof ofol A o|njBHRZ MM1, E 1

== —l B B B ML F)

() "2 B(unknown)” S{AFI7| £ OfD|ieAto|2 EHY SAte7| & OfD|Ato] EX|BIAIZ O[0f TSt FX|H(dentity)o| Y2{X|X]
YATILE BAEIR 2ASE olnBc.

AT (=

&3
x|

(m) "B0| M (variant sequence)"2 1At APt 2EGHO] L} O[] XtO|E X
O|2{3t Xto|Fofl= CHA|(alternative) Zt7|(15 & 27F & X), WA TH7|
X|2k(substitution)0| EEHE! = QIC} (93-95H %bX)

= #MgT| EE otblkdt MBS 2lO|piC.

3(9), 3(h), 16 S 29F %t=x), AtK|(deletion), 4 Ql(insertion) 3

() "R EAE(free text)'2t M HAE 72 £ Y|t AWE YALY 0] AR Y42 X3

- O
Ao| ¢ S¥oltt (85 HX)

rir
Jm

¥ SER o2t 2

i

oot

(0) “210{o|&X X}]HIA E (language-dependent free text)’2t O SHHXIO| XIQHAE ZtS

- o
Chet wojo] LRy 4 Ik (67F AE)

10

[O/3tH, =71 XY E£= IH Z2A

4. o EEOAE, 817|2] ofF|&:
(@)~ & QUCHmay)'s MEX T 5|7tE IS LobX|O, L 242 ofLct
(b) "(2t=A|) ~5}0JOF BtCHmust)'= O] BEES| T @A USICh QS FAISHH ‘O|FE49| Ayt M7Ich

(©) "(BL=A]) ~3i M= OtL|El EH(must not)'= & EE2Q| SX 785 ZSCh

-

(d) "~5$0{OF BHChshould)'s 2H2{e| HREIX|S, T4 Q22 OfLICh

(e)"~ 3101 M= OfL|EICk(should not)"s Zt2{87 HIZHSIR|2, FX|sH 2 oLt

HguHel
5 = HES SSIEH0 AR MEo M| 9 oM MBEZES HAISH| R 2HS gEsict
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6. A sequence listing complying w ith this Standard (hereinafter sequence listing) contains a generalinformation part

and a sequence data part. The sequence listing must be presented as a single file in XML using the Document Type
Definition (DTD) presentedin Annex Il. The purpose of the bibliographic information contained in the general information
partis solely for association of the sequence listing to the patent application for w hichthe sequence listing is submitted. The
sequence data partis composed of one or more sequence data elements each of w hich contain information about one
sequence. The sequence data elements include various feature keys and subsequent qualifiers based on the International
Nucleotide Sequence Database Collaboration (INSDC) and UniProt specifications.

7. For the purpose of this Standard, a sequence for which inclusion in a sequence listing is required is one that is
disclosed anywhere in an application by enumeration of its residues and can be represented as:

(a) an unbranched sequence or alinear region of a branched sequence containing ten or more specifically
defined nucleotides, w herein adjacent nucleotides are joined by:

(iya 3 to 5 (or5 to 3) phosphodiester linkage; or

(if) any chemical bond that results in an arrangement of adjacent nucleobases that mimics the arrangement
of nucleobases in naturally occurring nucleic acids; or

(b) an unbranched sequence or alinear region of a branched sequence containing four or more specifically
defined amino acids, w herein the amino acids forma single peptide backbone, i.e. adjacent amino acids are joined by
peptide bonds.

8. A sequence listing must not include, as a sequence assigned its ow n sequence identification number, any

sequences having fewer than ten specifically defined nucleotides, or few erthan four specifically defined amino acids.

REFERENCES

9. References to the follow ing Standards and resources are of relevance to this Standard:

International Nucleotide Sequence

Database Collaboration (INSDC) http://www.insdc.org/;

International Standard ISO 639-1:2002 Codes for the representation of names of languages - Part 1: Alpha-2 code;

UniProt Consortium http://www.uniprot.org/;

W3C XML 1.0 http://wwww3.org/;

WIPO Standard ST.2 Standard manner for designating calendar dates by using Gregorian calendar;

WIPO Standard ST.3 Recommended standard on tw o-letter codes for the representation of states,
other entities and intergovernmental organizations;

WIPO Standard ST.16 Recommended standard code for the identification of different kinds of patent
documents;

WIPO Standard ST.25 Standard for the presentation of nucleotide and amino acid sequence listings in

patent applications.
REPRESENTATION OF SEQUENCES

10. Each sequence encompassed by paragraph 7 must be assigned a separate sequence identification number,
including a sequence which is identical to a region of alonger sequence. The sequence identification numbers must begin
w ith number 1, and increase consecutively by integers. Where no sequence is present fora sequence identification
number, i.e. an intentionally skipped sequence, “000” mustbe used in place of a sequence (see paragraph 58). The total
number of sequences must be indicated in the sequence listing and must equal the total number of sequence identification
numbers, w hether follow ed by a sequence or by “000.”

Nucleotide sequences

11. A nucleotide sequence must be represented only by a single strand, in the 5’ to 3’ direction fromleftto right, orin
the direction fromleft to right that mimics the 5’ to 3’ direction. The designations 5’ and 3’ or any other similar designations
must not be included in the sequence. A double-stranded nucleotide sequence disclosed by enumeration of the residues of
both strands must be represented as:

(a) a single sequence or as tw o separate sequences, each assigned its own sequence identification number,
w here the two separate strands are fully complementary to each other, or
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(b) tw o separate sequences, each assigned its own sequence identification number, w herethe tw o strands are
not fully complementary to each other.

12. For the purpose of this Standard, the first nucleotide presented in the sequence is residue position number 1. When
nucleotide sequences are circular in configuration, applicant must choose the nucleotide in residue position number 1.
Numbering is continuous throughout the entire sequence in the 5’ to 3’ direction, or in the direction that mimics the 5’ to 3’
direction. The last residue position number must equal the number of nucleotides in the sequence.

13. All nucleotides in a sequence must be represented using the symbols setforthin Annex | (see Section 1, Table 1).
Only low er case letters mustbe used. Any symbolused to represent a nucleotide is the equivalent of only one residue.

14. The symbol “t” willbe construed as thymine in DNA and uracilin RNA. Uracil in DNA or thymine in RNA is
considered a modified nucleotide and must be further described in the feature table as provided by paragraph 19.

15. Where an ambiguity symbol (representing two or more alternative nucleotides) is appropriate, the most restrictive
symbol should be used, as listed in Annex | (section 1, Table 1). For example, if a nucleotide in a given position could be “a”
or “g”, then “r” should be used, rather than “n”. The symbol “n” w illbe construed as any one of “a”, “c”, “g”, or “t/u” except

w hereitis used w ith a further description in the feature table. The symbol “n” must not be used to represent anything other
than a nucleotide. A single modified or “unknow n” nucleotide may be represented by the symbol “n”, together w ith a further
description in the feature table, as provided in paragraphs 16, 17, 21, or 93-96. For representation of sequence variants,

i.e., alternatives, deletions, insertions, or substitutions, see paragraphs 93 to 100.

16. Modified nucleotides should be represented in the sequence as the corresponding unmodified nucleotides, i.e., “a”,
“c”,“g” or “t” w henever possible. Any modified nucleotide in a sequence that cannot otherw ise be represented by any other
symbol in Annex | (see Section 1, Table 1), i.e., an “other” nucleotide, such as a non-naturally occurring nucleotide, must be
represented by the symbol “n”. The symbol “n” is the equivalent of only one residue.

17. A modified nucleotide must be further described in the feature table (see paragraph 60 et seq.) using the feature key
“modified_base” and the mandatory qualifier “mod_base” in conjunction w ith a single abbreviation fromAnnex | (see

Section 2, Table 2) as the qualifier value; if the abbreviation is “OTHER’, the complete unabbreviated name of the modified
nucleotide must be provided as the value in a “note” qualifier. For a listing of alternative modified nucleotides, the qualifier
value “OTHER’ may be used in conjunction w ith a further “note” qualifier (see paragraphs 97 and 98). The abbreviations (or
full names) provided in Annex | (see Section 2, Table 2) referred to above must not be used in the sequence itself.

18. A nucleotide sequence including one or more regions of consecutive modified nucleotides that share the same
backbone moiety (see paragraph 3(g)(i)(2)), must be further described in the feature table as provided by paragraph 17.
The modified nucleotides of each such region may be jointly described in a single INSDFeature element as provided by
paragraph 22. The most restrictive unabbreviated chemical name that encompasses all of the modified nucleotides in the
range or alist of the chemical names of all the nucleotides in the range must be provided as the value in the “note” qualifier.
For example, a glycol nucleic acid sequence containing “a”, “c”, “g”, or “t” nucleobases may be described in the “note”
qualifier as “2,3-dihydroxypropyl nucleosides.” Alternatively, the same sequence may be described in the “note” qualifier as
“2,3-dihydroxypropyladenine, 2,3-dihydroxy propylthymine, 2,3-dihydroxypropylguanine, or 2,3-dihydroxypropylcytosine.”
Where an individual modified nucleotide in the region includes an additional modification, then the modified nucleotide must
also be further described in the feature table as provided in paragraph 17.

19. Uracil in DNA or thymine in RNA are considered modified nucleotides and must be represented in the sequence as
“t” and be further described in the feature table using the feature key “modified_base”, the qualifier “mod_base” with
“OTHER’ as the qualifier value and the qualifier “note” w ith “uracil” or “thymine”, respectively, as the qualifier value.

20. The follow ing examples illustrate the representation of modified nucleotides according to paragraphs 16 to 18 above:

Example 1: Modified nucleotide using an abbreviation fromAnnex | (see Section 2, Table 2)

<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>15</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>mod_base</INSDQualifier_name>
<INSDQualifier_value>i</INSDQualifier_value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 2: Modified nucleotide using “OTHER” fromAnnex | (see Section 2, Table 2)

<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>4</INSDFeature location>
<INSDFeature quals>
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<INSDFeature>
<INSDFeature_key>modified base</INSDFeature_ key>
<INSDFeature_ location>15</INSDFeature_location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>mod_base</INSDQualifier_name>
<INSDQualifier_value>i</INSDQualifier_value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

HAIO] 2 & 19| "OTHER"E AtESH ey HUY7|(MH 2, 7 2 FX)

<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>4</INSDFeature location>
<INSDFeatureiquals>
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<INSDQualifier>

<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>OTHER</INSDQualifier value>

</INSDQualifier>

<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier_value>xanthine</INSDQualifier_value>

</INSDQualifier>

</INSDFeature quals>
</INSDFeature>

Example 3: A nucleotide sequence composed of modified nucleotides encompassed by paragraph 3(g)(i)(2) with two
individual nucleotides that include a further modification

<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>1..954</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>OTHER</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>2,3-dihydroxypropyl nucleosides</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>439</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>i</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>684</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>OTHER</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifierﬁname>note</INSDQualifiergnaHe>
<INSDQualifierﬁvalue>xanthine</INSDQualifierivalue>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

21.  Any “unknown” nucleotide must be represented by the symbol “n” in the sequence. An “unknown” nucleotide should
be further described in the feature table (see paragraph 60 et seq.) using the feature key “unsure”. The symbol “n” is the
equivalent of only one residue.

[P TR R IS

22. A region containing a know n number of contiguous “a”, “c”, “g”, “t”, or “n” residues forwhich the same description
applies may be jointly described using a single INSDFeature element w ith the syntax “x..y” as the location descriptor in the
element INSDFeature location (see paragraphs 64to71). For representation of sequence variants, i.e., alternatives,
deletions, insertions or substitutions, see paragraphs 93 to 100.

23.  The follow ing example illustrates the representation of a region of modified nucleotides for w hich the same
description applies, according to paragraph 22 above:

<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>358..485</INSDFeature location>
<INSDFeature quals>
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<INSDQualifier>

<INSDQualifier_name>mod_base</INSDQualifier_name>
<INSDQualifier value>OTHER</INSDQualifier value>

</INSDQualifier>
<INSDQualifier>

<INSDQualifieriname>note</INSDQualifieriname>
<INSDQualifier value>xanthine</INSDQualifier value>

</INSDQualifier>
</INSDFeature_quals>

</INSDFeature>
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<INSDFeature key>modified base</INSDFeature key>

<INSDFeature location>1.

.954</INSDFeature_location>

<INSDFeature_quals>
<INSDQualifier>

<INSDQualifieriname>mod7base</INSDQualifieriname>
<INSDQualifierivalue>OTHER</INSDQualifierivalue>

</INSDQualifier>
<INSDQualifier>

<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier value>2,3-dihydroxypropyl nucleosides</INSDQualifier value>

</INSDQualifier>
</INSDFeature quals>

</INSDFeature>

<INSDFeature>

<INSDFeature key>modified base</INSDFeature key>
<INSDFeature_location>439</INSDFeature_ location>
<INSDFeature_quals>

<INSDQualifier>

<INSDQualifieriname>modibase</INSDQualifieriname>
<INSDQualifier value>i</INSDQualifier value>

</INSDQualifier>
</INSDFeature quals>

</INSDFeature>
<INSDFeature>

<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>684</INSDFeature location>
<INSDFeature quals>

<INSDQualifier>

<INSDQualifier_name>mod_base</INSDQualifier_name>
<INSDQualifier_value>OTHER</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier>

<INSDQualifieriname>note</INSDQualifieriname>
<INSDQualifierivalue>xanthine</INSDQualifierfvalue>

</INSDQualifier>
</INSDFeature quals>

</INSDFeature>

21, glojo| 2@ (unknown)" HAIEZ|E MBI 7|S "n"O2 EHE|0{0} B} "BEH" WAMGI|E S J|S “unsure’S AHBSLO]
E3 H(60Z O[5} HX)0| F7t2 7|&5t0{of Bt 7|2 "n"2 SfLie| FHI|RHS LIEHHCH
22. LT o AKE "a" ¢, g "t e 0" TI|E ZSte Ao LS HY0| M EE[= FR, INSDFeature location
249 22 "xy'S 7}l INSDFeature 248 ALRSI0 502 MUY £ UCHEAR~TIE HZ). MY VIO, 5 CfH, ALK, 49 E=
Kgte| B30 ChshM= 93E~100E S HZsHH ElCt
23. Che HAO= &7] 22H-0| wat Yt HYo| M= By AMMET| FHo| HHE OAlTHTH:
<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>358..485</INSDFeature location>
<INSDFeature_quals>
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<INSDQualifier>

<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>OTHER</INSDQualifier value>

</INSDQualifier>

<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier_value>isoguanine</INSDQualifier_value>

</INSDQualifier>

</INSDFeature quals>
</INSDFeature>

Amino acid sequences

24.  The amino acids in an amino acid sequence mustbe represented in the amino to carboxy direction fromleft to right.
The amino and carboxy groups must not be represented in the sequence.

25. For the purpose of this Standard, the first amino acid in the sequence is residue position number 1, including amino
acids preceding the mature protein, for example, pre-sequences, pro-sequences, pre-pro-sequences and signal sequences.
When an amino acid sequenceis circular in configuration and the ring consists solely of amino acid residues linked by
peptide bonds, i.e., the sequence has no amino and carboxy termini, applicant must choose the amino acid in residue
position number 1. Numbering is continuous through the entire sequence in the amino to carboxy direction.

26.  Allamino acids in a sequence mustbe represented using the symbols setforthin Annex | (see Section 3, Table 3).
Only upper case letters must be used. Any symbolused to representan amino acid is the equivalent of only one residue.

27. Where an ambiguity symbol (representing two or more amino acids in the alternative) is appropriate, the most
restrictive symbol should be used, as listed in Annex | (Section 3, Table 3). For example, if an amino acid in a given position
could be aspartic acid or asparagine, the symbol “B” should be used, rather than “X”. The symbol “X” willbe construed as
any one of “A”, “R’,“N", “D", “C”, “Q”, “E’, “G”, “H", “I’, “L”, “K*, “M, “F”, “P", “O”, “S”, “U’, “T", “W”, “Y”, or “V”, except where it
is used w ith a further description in the feature table. The symbol “X” must not be used to represent anything other than an
amino acid. A single modified or “unknow n”amino acid may be represented by the symbol “X”, together w ith a further
description in the feature table, e.g., as provided by paragraphs 29, 30, 32, or 93-98. For representation of sequence
variants, i.e., alternatives, deletions, insertions, or substitutions, see paragraphs 93 to 100.

28. Disclosed amino acid sequences separated by internal terminator symbols, represented for example by “Ter” or
asterisk “*” or period “.” or a blank space, mustbe included as separate sequences for each amino acid sequence that
contains at least four specifically defined amino acids and is encompassed by paragraph 7. Each such separate sequence
must be assigned its ow n sequence identification number. Terminator symbols and spaces must not be included in
sequences in a sequence listing (see paragraph 57).

29. Modified amino acids, including D-amino acids, should be represented in the sequence as the corresponding
unmodified amino acids w henever possible. Any modified amino acid in a sequence that cannot otherw ise be represented
by any other symbol in Annex | (see Section 3, Table 3), i.e., an “other” amino acid, must be represented by “X”. The
symbol “X” is the equivalent of only one residue.

30. A modified amino acid must be further described in the feature table (see paragraph 60 et seq.). Where applicable,
the feature keys “CARBOHY D’ or “LIPID” should be used together w ith the qualifier “note”. The feature key “MOD_RES”
should be used for other post-translationally modified amino acids together w ith the qualifier “note”; otherwise the feature
key “SITE’ together w ith the qualifier “note” should be used. The value for the qualifier “note” must either be an abbreviation
setforthin Annex | (see Section 4, Table 4), or the complete, unabbreviated name of the modified amino acid. The
abbreviations set forth in Table 4 referred to above or the complete, unabbreviated names must not be used in the sequence
itself.

31. The follow ing examples illustrate the representation of modified amino acids according to paragraph 30 above:
Example 1: Post-translationally modified amino acid

<INSDFeature>
<INSDFeature key>MOD RES</INSDFeature key>
<INSDFeature location>3</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier_value>3Hyp</INSDQualifier_value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
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<INSDQualifier>
<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>OTHER</INSDQualifier value>

</INSDQualifier>

<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>isoguanine</INSDQualifier value>

</INSDQualifier>

</INSDFeature quals>
</INSDFeature>

ofO[ A A E

24.

otbj=4t Mo ofOjie it RN RLEZCOZ Ofl|i(amino)0f| Al 7t2SA|(carboxy) Yoo 2 HH & O{OF Btot. Ofo|=7| &

Jt2EA7|s Mol EHE B OfL|gict

7| = 2 MY (pre-pro-sequence

)
Z=0[4, 2|7t HEIE ZAol| Qs AAE ofo|eit TI|ZPH 0| R0

= EEOME, g=(mature) EHAZO| S Ofn| it

off il (pre-sequence), I Z A{ & (pro-sequence),
8 A2 M H(signal sequence)S E &SI APl A

B OofOjlAt2 Xt7| QK| B 10|Ct. ofOj4t MEO|

Mol oD & Ft2RA| HEO| Q= 32, EHA2

E e

A
oX
Ho

T /IX] Bz 1 ofo|ie it MEHSIOOF BiC X Mo = OlO|-ofM FIERA WEoRz TA MES S ASHoz St

Mol BE ot it2 EH 10 HYE 7|5 AME3I0] EHE[00F BCHMME 3, E 3 BX). WEATHS AHESIOIOF BHCf.

otbj=dt EHE fI6h AHBElE 2E 7I=E StHe| Th7|2t SSotCt.

|
|
siMel=d, Y ®OM F71 4

CHE 00| = AH(ambiguity) 7| =
AHESLO{0F BHCt O &
Abgsto{oF Bt X" 7|3

A

S(MeMoz £ oMol o[- Ate EE)Z EIISHOF S AL, WA I(E 3, MM 3)0|N THE HHHQl
o, FO{Zl €|X|o| ofOd|AtO] OfAILLZ E At(aspartic acid) EE= OfAILEt?I(asparagine) AL “X” CHAl “B”
:: ..Au "Rn ||Nn ||Dn ||cn ||Q|| uEn nGn an |l|n uLu (:Ku (:Mn nFn uPn uon usn uUu uTn an “y” e |_an = J_I_L}‘E

oy

o

3 o AFBElE e 90|t X" 7|2 = oot 0]l WS LIEtE RO AH83HAM = OfL|EICh

BHY By EE EE OfD|mALS 297, 30X, 32%, EE 93~98TO| oo NBElE Hiot Zo| S Eo| 27 MY wH X' V=
HAHE 4 ACE MG HO|, = OhH|, AH, & £ K=o HHO| HojM= 93E~1008S HESHH ECh
28. "Ter" L= HE "™ L= OIEE " B 3HOZ HIEEe W ZZ 7|S(internal terminator symbol)2 £2|=l Of0| =4t ME2

o
Moz 471 ojdel MMz FolE ofnleits Zudta 7R fEEO U= 2ol ofbledt ML Tih JHE ME= =eE[o{of oirt.
ol2{st z{ztol JiE M= FEE MEMEHSE 20{50(0f oiLt. TZ 7|2 3 M2 MEFZ2 Mo Za|® oF FLHE7TE TxX).

29.

D-O{0| e 4hS HBHSh B ot =2 7453 0[0] siYdte O/ Ooff|ietto = MO HEAIZ|O{OF Shoh. HH (MM 3, & 3

HZE)OIM CHE 7122 BYE 5 Y= MEQ B off|kth, = “J|E) ol =it2 "X"2 HUE|O{OF BICE."X" 7|2 = StLto| TH7|et

S
S oty

w

0
3

t

3

rm

Xt
8

>

~

(=]
=2
5]
E

>t

)oll

T

o o

31.

o
'note" @t B ALE5H0{OF
ofoF $tCh; JHX| ot 4

b.

HY ool it2 £ 80| FIHE 7|SE[0{0F SILHE0E O[3t HZE). i =

L ZA20| EA 7|3 "CARBOHYD” L& "LIPID"E

. E& 7|% "MOD_RES"= A A} "note"Qt | M S(post-translationally) HE Sl of0| L AHS Q3|
b "note"2t BHH £ 7|Z "SITE'S Ar&3IOOF BIC. AL "note"| g2 X (MM 4, & 4

HYE F0{0| ALt HHE ofo| i bto| THRE|X] @52 AT FAO|OOF BiCh (o QS E & 40| HYE 0| L THEEX] @2

™ [ gy

O

‘{O r_?_}

[ESH

Y2 ME XA o AFBSiAE 2 ECh

[l

17| AAGlE A7| 30H0| 2 BiE of0|iite] BHE OJAISHC

HAG 10 WY 2 HYE ofo| =it

=}

<INSDFeature>
<INSDFeature key>MOD RES</INSDFeature key>
<INSDFeature location>3</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>3Hyp</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
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Example 2: Non post-translationally modified amino acid

<INSDFeature>
<INSDFeature key>SITE</INSDFeature key>
<INSDFeature location>3</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>Orn</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 3: D-amino acid

<INSDFeature>
<INSDFeature key>SITE</INSDFeature key>
<INSDFeature location>9</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifierﬁname>note</INSDQualifiergname>
<INSDQualifier value>D-Arginine</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

32.  Any “unknown” amino acid must be represented by the symbol “X” in the sequence. An “unknown” amino acid
designated as “X” must be further described in the feature table (see paragraph 60 et seq.) using the feature key “UNSURE’
and optionally the qualifier “note.” The symbol “X” is the equivalent of only one residue.

33. The follow ing example illustrates the representation of an “unknow n” amino acid according to paragraph 32 above:

<INSDFeature>
<INSDFeature key>UNSURE</INSDFeature key>
<INSDFeature location>3</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier value>A or V</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

34.  Aregion containing a know n number of contiguous “X” residues forw hich the same description applies may be
jointly described using the syntax “x..y” as the location descriptor in the element INSDFeature_location

(see paragraphs 64 to 70). For representation of sequence variants, i.e., alternatives, deletions, insertions, or substitutions,
see paragraphs 93 to 100.

Presentation of special situations

35. A sequence disclosed by enumeration of its residues that is constructed as a single continuous s equence fromone
or more non-contiguous segments of alarger sequence or of segments fromdifferent sequences must be included in the
sequence listing and assigned its ow n sequenceidentification number.

36. A sequence that contains regions of specifically defined residues separated by one or more regions of contiguous “n’

or “X” residues (see paragraphs 15 and 27, respectively), wherein the exact number of “n” or “X” residues in each region is
disclosed, must be included in the sequence listing as one sequence and assigned its ow n sequence identification number.

37. A sequence that contains regions of specifically defined residues separated by one or more gaps of an unknow n or
undisclosed number of residues must not be represented in the sequence listing as a single sequence. Eachregion of
specifically defined residues thatis encompassed by paragraph 7 must be included in the sequence listing as a separate
sequence and assigned its ow n sequence identification number.

STRUCTURE OF THE SEQUENCE LISTING IN XML

38. In accordance with paragraph 6 above, an XML instance of a sequence listing file according to this Standard is
composed of:
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A0 2: Y 5 HAE ZLIt ot By ofo|l it
<INSDFeature>
<INSDFeature_ key>SITE</INSDFeature_key>
<INSDFeature location>3</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier value>Orn</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

AA|0] 3: D-0f0| At

<INSDFeature>
<INSDFeature key>SITE</INSDFeature key>
<INSDFeature location>9</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifieriname>note</INSDQualifieriname>
<INSDQualifierivalue>D—Arginine</INSDQualifierivalue>

</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
32. “2 8 (unknown)’ OFD[ At MEOIN 7|2 "X'2 EEE0{o} St X' K|HE "2’ OfojiAte S 7|S "UNSURE® U
HeHO2 SHYR "note'S ALBSHO| S E(60H O[dt HE)0| 7k J|&BH0{0F L X J|SE EF SfLtel FU|9t SYUSHCH.

w
@
n

2 dAl0l= &7] 3270 e "= offjite] EHS OfA[SiC):

<INSDFeature>
<INSDFeature key>UNSURE</INSDFeature key>
<INSDFeature location>3</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifieriname>note</INSDQualifieriname>
<INSDQualifier value>A or V</INSDQualifier7value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>

35. 207k 71 MUojA st it O|Ate] £ CHE(non-contiguous segment) EE ME CH2 MEo| CHHOZSE Qafsh o

A& MEZ O|ROJT V|9 LIEZ HAIE ME2 MEFE0 Zotxln SEE MEAEHSIE 2o L(0foF BHCt

36. AL "n" L X T2 157 A 272 FX)Q St oldel Jof ool 2a2lE Moz FoE T d9s EEst=
ME2(Z SN F=>eh 2| "n” £ X T7|7t BAIE) SiLte] ME2 MESF0| ZHE(0{oF 5t1, SR-E MEAEHSIL F0{L0{0F i
37. LXK AL BAIZIR] @2 2| Th7|Q oLt o] 42| H(gap)oll 23 2elE FHHoz FolE Th|e] dFSE Eed=

o —
ME2 te MERN ME=Z0| momX| ghotof Stoh 720 ZEE= MMz HolE TI|9 4 Y2 EEol A

LE|OfO} 12, SHE AYAIEHS I} 2Ol 0fof BTt

H
ook

2

XMLE HEA|St MYBEO 7

38. ¢7| 670 wat 2 2FE IE MESE ool XML QIABAE ChEiF 20| O|R0fZIC:
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(a) a generalinformation part, w hich contains information concerning the patent application to w hich the
sequence listing is directed; and

(b) a sequence data part, w hich contains one or more sequence data elements, each of w hich, in turn, contain
information about one sequence.

An example of a sequence listing is provided in Annex Il.

39. The sequence listing must be presented in XML 1.0 usingthe DTD presented inthe Annex Il “Document Type
Definition (DTD) for Sequence Listing”.

(a) The firstline of the XML instance must contain the XML declaration:

<?xml version="1.0" encoding="UTF-8"7?>.
(b) The second line of the XML instance must contain a document type (DOCTY PE) declaration:

<!DOCTYPE ST26Sequencelisting PUBLIC "-//WIPO//DTD Sequence Listing 1.3//EN"
"ST26SequencelListing V1 3.dtd">.

40. The entire electronic sequence listing must be contained w ithin one file. The file must be encoded using Unicode
UTF-8, w ith the follow ing restrictions:

(a) the information contained in the elements App1licantName, InventorName and InventionTit le of the
generalinformation part, and the NonEnglishQualifier value of the sequencedata part, may be composed of any
valid Unicode charactersindicated in the XML 1.0 specification except the Unicode Control code points 0000-001F and
007F-009F. The reserved characters®, &, ‘, <, and > (Unicode code points 0022, 0026, 0027, 003C and 003E respectively),
must be replaced as setforth in paragraph 41; and

(b) the information contained in all other elements and attributes of the general information partand in all other
elements and attributes of the sequence data part must be composed of printable characters (including the space character)
fromthe Unicode Basic Latin code table (i.e., limited to Unicode code points 0020 through 007E — see Annex V). The
reserved characters“, &, ‘, <, and > (Unicode code points 0022, 0026, 0027, 003C and 003E respectively), must be replaced
as setforthin paragraph 41.

41. In an XML instance of a sequence listing, numeric character references' must not be used and the follow ing
reserved characters must be replaced by the corresponding predefined entities when used in a value of an attribute or
content of an element:

Reserved Character Predefined Entities
< &lt;
> &gat;
& &amp;
“ &quot;
' &apos;

See paragraph 71 for anexample. The only character entity references permitted are the predefined entities set forth in this
paragraph.

42. All mandatory elements must be populated (except as provided for in paragraph 58 for an intentionally skipped
sequence). Optional elements for w hich content is not available should not appear in the XML instance (except as provided
forin paragraph 97 for representation of a deletion in a sequence in the value for the qualifier “replace”).

Root element

43. The root element of an XML instance according to this Standard is the element ST26Sequencelist ing, having the
follow ing attributes:

' Anumeric character referencerefersto a character by its Universal Character Set/Unicode code point, and usesthe format:
“&#nnnn;” or “&#xhhhh;”, where “nnnn”isthe code pointin decimal form, and “hhhh”isthe code pointin hexadecimal form.
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(a) MEEE0| BAIE ESER0 &3t Y2E metsls Yt 2 2&; U
b) StLt O|42| MY CIojH 245 Zash= ME HOIH #2222, Z22 A2 siLtel Mo tiet Y2 E Zasich

MEFEo 0= EH o] HS=of AL

39. MEEE2 EH I'MEFES T 24 EtY Fol(DTD)yo| 2YE DTDE ARE3H0] XML 1.022 HA|SH0OF BhCt.
(@) XML QIAE Aol A F0fs XML MRS ZHS0fof ohot.
<?xml version="1.0"” encoding=“UTF-8"7>
(b) XML @IAEA0| & @R Z0j= 24 ELRI(DOCTYPE) Mg Est0(0f Shf:
<!DOCTYPE ST26Sequencelisting PUBLIC “-//WIPO//DTD Sequence Listing 1.3//EN”
“ST26SequencelListing V1 3.dtd”>

40. A HR MEFE2 StLtel ot Lo Zetk|ofof oict. mpe2 ChZ Aok Afgtat eH RUZE UTF-82 ARE3H0]

ot Slencoded) & O{OF SHC}.

att

(@)

NonEnglishQualifier valuelf Z&E HEHE

SBst QLAE EXt2 A= = QICL 0o EXHreserved character) “,

ME HEO| ppplicantName, InventorName

2 2 Mg HlolE £Lo|
QLU3C Ho| IS ZOIE 0000-001F 3 007F-009FE | Q|5H XML 1.0 AF20| HA|E BE

&' < 9 >2z} QUAE IS mOIE 0022, 0026, 0027, 003C L

InventionTitle 24

003E):= 410 YAIE T2 ChA|xofoF SiCt; 2|

(b) Yot HE R0l OE CHE 9ao £40| EHNE F= U MY Ho|H $2o| BE CI2 a0t £40| T3 Yut gUAC
7|12 2tEl ZE B(O: RLZE IZE EQIE 0020-007EE 3 — EH IV &X)Q| QY 7t EXHSH Xt ZEHE 7|00 ST of <
A& < 8 >(22 FLRAE AE 0022, 0026, 0027, 003C % 003E 2tZ})= 41H0| FA|E CHE CHHM|=[O{OF ThCH.
41. MUEZ20| XML QAEAOM x| 2X} AZ(numeric character reference)’'= AR E|OjAl= QFE|OH, C}S O 2Xt= QA9 &4
L HEE o AFEE I tiSkls AP FolE JHAZ M| =|ofof Stot:
ol 22Xt AE EolE M
< &lt;
> &gt;
& &amp;
" &quot;
! &apos;
ol=M 7T1Ee HxeE Ech LU S18E 2xt AE|E|(entity) AXE 0 HojM AFE Ho|El HE|E|(entities)O|Ct.
42, SE W4 248 M0} HCHEEHO| HRE oMoz MAH NI ALE ). HHAES ABY 4+ gl MUY 22
XML QIAE A0 BAIZIX| 20t0F SHEHOTHO| M BE "replace” SHEA} gto] MO AtHlo| EHES 93] AL H Q)
£E g4
43. O] EZ0| 2 XML OIAEAQOl 2E QA4F Ot £M8&8 7HXl ‘sT26Sequencelisting’ QA0|Ch
1. £=X| X} & X+ Universal Character Set/ R L|ZE L ZQIEQ| ot ZXIE 2|0|3tH 1 EOHES AFESICE “&#nnnn;” EE= “&#xhhhh;”. Of 7| M
‘nnnn”2 YTY HEfo| HE ZQIEO|H "hhhh7t 1671 WEjS| RE HQIEO|CE
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Attribute Description Mandatory/Optional
dtdVersion Version of the DTD used to Mandatory
create this file in the format
“‘V# #,eq.,“V1_3".
fileName Name of the sequence listing file. | Optional
sof twareName Name of the software that Optional
generated this file.
softwareVersion Version of the software that Optional
generated this file.
productionDate Date of production of the Optional
sequence listing file (format
“CCYY-MM-DD”).
originalFreeTextLanguageCode The language code (see Optional
reference in paragraph 9to ISO
639-1:2002) for the single original
language in w hich the language-
dependent free text qualifiers
w ere prepared.
nonkEnglishFreeTextLanguageCode The language code (see Mandatory when a

reference in paragraph 9to ISO
639-1:2002) for the
NonEnglishQualifier value
elements

NonEnglishQualifier value
element is presentin the
sequence listing

44, The follow ing example illustrates the root element ST2 6Sequencelisting, andits attributes, of an XML instance

as per paragraph 43 above:

<ST26SequencelListing dtdVersion="V1l 3" fileName="US11 405455 SEQL.xml"
softwareName="WIPO Sequence" softwareVersion="1.0" productionDate="2022-05-10"

originalFreeTextLanguageCode="de"

[
</ST26Sequencelisting>

nonkEnglishFreeTextLanguageCode="fr">

*{...} represents the general information part and the sequence data part that have
not been included in this example.

General information part

45, The elements of the generalinformation part relate to patent application information, as follow s:

The ApplicationIdentification
is composed of:

IPOfficeCode

ApplicationNumberText

Element Description Mandatory/
Optional
ApplicationIdentification The application identification for Mandatory w hen a

w hich the sequence listing is
submitted

ST.3 Code of the office of filing

The application identification as
provided by the office of filing (e.g.,
PCT/IB2013/099999)

sequence listing is
furnished at any time
follow ing the
assignment of the
application number

Mandatory

Mandatory

en/03-26-01
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=4 49 L | dE ALE
V# # A0 "V1_3M0|A O] IS MAMEE
dversion N VLA Of T wasE dol |
AFBE DTD .
£ileName HY2E T By, ey
softwareName o THUZ WAB AZEQ OO . Mgy
SoftwareVersion O] THYULS MBS ATEQ 0[O KA. MEy
MYZZ molo] AL LUK
ProductionDate 12855 neol 4 ot M EH
("4l "CCYY-MM-DD").
AHOjo|=™ XISHEIAE StYXI7} FH| =l 8Ll %X
OriginalFreeTextLanguageCode RAOICIZH A SRR ! sitel 2| MEd
oA0{0f Cigt 20 FE(9H ISO 639-1:2002 & =X)
N NonEnglishQualifier value
) NonEnglishQualifier value Q240 CHSH A N
non-EnglishFreeTextLanguageCode - QAT MEEE AR E2
AE(9HE ISO 639-1:2002 %t=x) _
4
44. CtS OXe A7| 43H-0| W2t XML QIAEHAOSl 2E QA ‘sT26Sequencelisting’ W ofE £48S EOEC

<ST26Sequencelisting dtdVersion="V1_ 3”fileName =“US11 405455 SEQL.xml”
softwareName =“WIPO Sequence” softwareVersion =%“1.0"” productionDate =%“2022-05-10"
originalFreeTextLanguageCode="de" nonEnglishFreeTextLanguageCode="fr">

{...} *

</ST26SequencelListing>

* (..o E Y oo ZREX] gi2 2H FE 2 MY oY 222 EHSHCL.

45 2t g2 2ROl 4= 53 20| S3E) YRt #ao| ot
QA P ma | de
ApplicationIdentification MYZ20| HZE =M AlY =QHS 20l = AR EtE
ME=ES M Hos
o A
=T
‘ApplicationIdentification’
= Chsak 2o T8tk
IPOfficeCode =9 Xo| ST3 AL FEN
ApplicationNumberText =9 MM MESH =AM AlY FES
(0fl: PCT/1IB2013/099999)

03-26-01 Date: November 2021



UNOFFICIAL TRANSLATION

% ooooo
=
WIPO HANDBOOK ON INDUSTRIAL PROPERTY
INTELLECTUAL PROPERTY INFORMATION AND DOCUMENTATION
Ref.: Standards - ST.26 page: 3.26.12
Element Description Mandatory/
Optional
FilingDate The date of filing of the patent Mandatory w hen a
application for w hich the sequence sequence listing is
listing is submitted (ST.2 format furnished at any time
“CCYY-MM-DD", using a 4-digit follow ing the

calendar year, a 2-digit calendar
month and a 2-digit day w ithin the
calendar month, e.g., 2015-01-31)

assignment of a filing
date

ApplicantFileReference

A single unique identifier assigned
by applicant to identify a particular
application, typed in the characters
as setforthin paragraph 40 (b)

Mandatory w hen a
sequence listing is
furnished at any time
prior to assignment
of the application
number; otherw ise,
Optional

EarliestPriorityApplicationId
entification

The identification of the earliest
priority application (also contains
IPOfficeCode,
ApplicationNumberText and
FilingDate, see
ApplicationIdentification
above)

Mandatory w here
priority is claimed

ApplicantName

Name of the first mentioned
applicanttypedin the characters as
setforthin paragraph 40 (a). This
element includes the mandatory
attribute 1anguageCode as set
forthin paragraph 47.

Mandatory

ApplicantNameLatin

Where ApplicantNameis typedin
characters other than those as set
forthin paragraph 40 (b), a
translation or transliteration of the
name of the first mentioned
applicant must also be typedin
characters as set forth in paragraph
40 (b)

Mandatory w here
ApplicantName
contains non-Latin
characters

InventorName

Name of the first mentioned inventor
typed in the characters as setforth
in paragraph 40 (a). This element
includes the mandatory attribute
languageCode as setforthin
paragraph 47.

Optional

InventorNamelatin

Where InventorName is typedin
characters other than those as set
forthin paragraph 40 (b), a
translation or transliteration of the
first mentioned inventor may also be
typed in characters as setforthin
paragraph 40 (b)

Optional

InventionTitle

Title of the invention typed in the
characters as set forth in paragraph
40 (a) in the language of filing. A
translation of the title of the
invention into additional languages
may be typed in the characters as
setforthin paragraph 40 (a) using
additional InventionTitle
elements. This element includes the
mandatory attribute 1anguageCode
as setforthin paragraph 48.

The title of invention should be

betw een two to seven words.

Mandatory in the
language of filing.
Optional for
additional languages.
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24 a9 T A=
FilingDate MEEE0| HEE EsiEJ9 3 ER@ExtZ] Ak, /Y 20 = AAEtE
2%te] € 2 2Kt2| LRK(O): 2015-01-31)2 AHRSF ST2 NE=zes §a2g oo
& Al "CCYY-MM-DD") EIPY
ApplicantiileReterence 400)BY FYE A2 YUE SY FANE EUMDE ROi57| Hof
Aldsty| sl ERQl0] Hoigt thd 17 ARt Arzte ME=E2
M3siokste Z20 B
X o, ME
EarliestPriorityApplicationId JbE 0|2 @MA A EYM AlY (‘TPOfficeCode’, O MO ZEL|=
entification o m A
’ApplicationNumberText’ Sl 420 g
‘FilingDate’ Eg,
2|9| ‘applicationIdentification’&X)
ApplicantName 40N FYE 2X2 YE, A HAz d3E FY0 | Ua
O|5. Y 4 47H0M HMAIE =Xl £4
languageCode& I E}SHICH
ApplicantNamelLatin ‘ApplicantName'2 40(b)E0| FHE ZAte} CHE ‘ApplicantName'0f|
EAE YHE 42 xR AZE QY 0|59 WY H|-2}El 2X}7} ZShEl
EEe 292 40b)H0| HAIE X2 YHE|0oF ShCt Heo| =
InventorName 40()E0 EE EXE UdHE, RUmE A5 E YKo ME
O|&. s 240= 47H0| HAIE = 54
‘languageCode’ 7} EB}EICE
InventorNameLatin 40(b)IE"0'|| ﬂ‘gE._l ZiJ—I-I' El’% —E—xl'i |A_E—'|{
‘InventorName’ & QEHSt= A0, xx odAg=l
LA MY EEe SYE 40b)H0| HAIE EXE2
o3 g = Aot
fnventionTitle SO0 2 A 40@E0 FHE 2XHZ YE LYol =9 oojz T4
. 2 YYo| HHS I Aoj2 M= A2 =7} olojo| ZH0| Mt
7} InventionTitle QAE AMESI0 40(@)Z 0
AE EXE YHE 5 UCL 2 24 48HO|
HAIEl = M ‘languageCode’ & WHXMo=Z
ZTOICL HHol HAH2 2~77) Ao|Q| T E
AH&SHO{OF B
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Element Description Mandatory/
Optional
SequenceTotalQuantity The total number of all sequences in | Mandatory

the sequence listing including
intentionally skipped sequences
(also know n as empty sequences)
(see paragraph 10).

46. The follow ing examples illustrate the presentation of the general information part of the sequence listing as per
paragraph 45 above:

Example 1: Sequence listing filed prior to assignment of the application identification and filing date

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ST26Sequencelisting PUBLIC "-//WIPO//DTD Sequence Listing 1.3//EN"
"ST26SequenceListing V1 3.dtd">
<ST26SequencelListing dtdVersion="V1l 3" fileName="Invention SEQL.xml"
softwareName="WIPO Sequence" softwareVersion="1.0" productionDate="2022-05-10"
originalFreeTextLanguageCode="en" nonkEnglishFreeTextLanguageCode="ja">
<ApplicantFileReference>AB123</ApplicantFileReference>
<EarliestPriorityApplicationIdentification>
<IPOfficeCode>IB</IPOfficeCode>
<ApplicationNumberText>PCT/IB2013/099999</ApplicationNumber Text>
<FilingDate>2014-07-10</FilingDate>
</EarliestPriorityApplicationIdentification>
<ApplicantName languageCode="en">GENOS Co., Inc.</ApplicantName>
<InventorName languageCode="en">Keiko Nakamura</InventorName>
<InventionTitle languageCode="en">SIGNAL RECOGNITION PARTICLE RNA AND
PROTEINS</InventionTitle>
<SequenceTotalQuantity>9</SequenceTotalQuantity>
<SequenceData sequencelDNumber="1"> {...}* </SequenceData>
<SequenceData sequencelDNumber="2"> .} </SequenceData>

{..
<SequenceData sequenceIDNumber="3"> {...} </SequenceData>
<SequenceData sequencelDNumber="4"> {...} </SequenceData>
<SequenceData sequenceIlDNumber="5"> {...} </SequenceData>
<SequenceData sequencelDNumber="6"> {...} </SequenceData>
<SequenceData sequenceIDNumber="7"> {...} </SequenceData>
<SequenceData sequenceIDNumber="8"> {...} </SequenceData>
<SequenceData sequencelDNumber="9"> {...} </SequenceData>
</ST26SequencelListing>
*{...} represents relevant information for each sequence that has not been included in

this example.

Example 2: Sequence listing filed after assignment of the application identification and filing date

<?xml version="1.0" encoding="UTF-8"7?>
<!DOCTYPE ST26Sequencelisting PUBLIC WIPO//DTD Sequence Listing 1.3//EN"
"ST26SequenceListing V1 3.dtd">
<ST26SequencelListing dtdVersion="1 3" fileName="Invention SEQL.xml" softwareName="WIPO
Sequence" softwareVersion="1.0" productionDate="2022-05-10"
originalFreeTextLanguageCode="en" nonkEnglishFreeTextLanguageCode="ja">
<ApplicationIdentification>
<IPOfficeCode>US</IPOf ficeCode>
<ApplicationNumberText>14/999, 999</ApplicationNumberText>
<FilingDate>2015-01-05</FilingDate>
</ApplicationIdentification>
<ApplicantFileReference>AB123</ApplicantFileReference>
<EarliestPriorityApplicationIdentification>
<IPOfficeCode>IB</IPOfficeCode>
<ApplicationNumberText>PCT/IB2014/099999</ApplicationNumberText>
<FilingDate>2014-07-10</FilingDate>
</EarliestPriorityApplicationIdentification>
<ApplicantName languageCode="en">GENOS Co., Inc.</ApplicantName>
<InventorName languageCode="en">Keiko Nakamura</InventorName>
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<?xml version="1.0"” encoding=“UTF-8"7?>
<!DOCTYPE ST26Sequencelisting PUBLIC “-//WIPO//DTD Sequence Listing 1.3//EN”
“ST26SequencelListing V1 3.dtd”>
<ST26SequencelListing dtdVersion="V1 3” fileName=“Invention SEQL.xml” softwareName=“WIPO
Sequence” softwareVersion=%“1.0"” productionDate=%“2022-05-10">
originalFreeTextLanguageCode="en" nonEnglishFreeTextLanguageCode="7ja">
<ApplicantFileReference>ABl23</ApplicantFileReference>
<EarliestPriorityApplicationIdentification>
<IPOfficeCode>IB</IPOfficeCode>
<ApplicationNumberText>PCT/IB2013/099999</ApplicationNumberText>
<FilingDate>2014-07-10</FilingDate>
</EarliestPriorityApplicationIdentification>

<ApplicantName languageCode=“en”>GENOS Co.,

HoEL.

Inc.</ApplicantName>

<InventorName languageCode=“en”>Keiko Nakamura</InventorName>
<InventionTitle languageCode=“en”>SIGNAL RECOGNITION PARTICLE RNA AND
PROTEINS</InventionTitle>
<SequenceTotalQuantity>9</SequenceTotalQuantity>

<SequenceData
<SequenceData
<SequenceData
<SequenceData
<SequenceData
<SequenceData
<SequenceData
<SequenceData
<SequenceData

sequenceIDNumber=%"1">
sequenceIDNumber="2">
sequenceIDNumber="3">
sequenceIDNumber="4">
sequenceIDNumber="5">
sequenceIDNumber="6">
sequenceIDNumber="7">
sequenceIDNumber=%"8">
sequenceIDNumber="9">

</ST26SequenceListing>
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<?xml version="1.0"” encoding=“UTF-8"7?>
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e

(=}
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.}* </SequenceData>

.} </SequenceData>
</SequenceData>
</SequenceData>
</SequenceData>

</SequenceData>
</SequenceData>
</SequenceData>

}

}

..}
.} </SequenceData>

}

}

}

BETICE

<!DOCTYPE ST26Sequencelisting PUBLIC “-//WIPO//DTD Sequence Listing 1.3//EN”

“ST26SequencelListing V1 3.dtd”>

<ST26SequencelListing dtdVersion="1 3” fileName=“Invention SEQL.xml” softwareName=“WIPO
Sequence” softwareVersion=%“1.0"” productionDate=%"2022-05-10">
originalFreeTextLanguageCode="en" nonEnglishFreeTextLanguageCode="7ja">

<ApplicationIdentification>

<IPOfficeCode>US</IPOfficeCode>

<ApplicationNumberText>14/999,999</ApplicationNumberText>

<FilingDate>2015-01-05</FilingDate>

</ApplicationIdentification>

<ApplicantFileReference>ABl23</ApplicantFileReference>

<EarliestPriorityApplicationIdentification>
<IPOfficeCode>IB</IPOfficeCode>
<ApplicationNumberText>PCT/IB2014/099999</ApplicationNumberText>
<FilingDate>2014-07-10</FilingDate>

</EarliestPriorityApplicationIdentification>

<ApplicantName languageCode=“en”>GENOS Co.,

Inc.</ApplicantName>

<InventorName languageCode=“en”>Keiko Nakamura</InventorName>
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<InventionTitle languageCode="en">SIGNAL RECOGNITION PARTICLE RNA AND
PROTEINS</InventionTitle>

<SequenceTotalQuantity>9</SequenceTotalQuantity>

<SequenceData sequencelDNumber="1"> {...}* </SequenceData>

<SequenceData sequencelIDNumber="2"> .} </SequenceData>

{..
<SequenceData sequenceIDNumber="3"> {...} </SequenceData>
<SequenceData sequenceIDNumber="4"> {...} </SequenceData>
<SequenceData sequenceIDNumber="5"> {...} </SequenceData>
<SequenceData sequenceIlDNumber="6"> {...} </SequenceData>
<SequenceData sequenceIDNumber="7"> {...} </SequenceData>
<SequenceData sequenceIDNumber="8"> {...} </SequenceData>
<SequenceData sequenceIDNumber="9"> {...} </SequenceData>
</ST26Sequencelisting>*
{...} represents relevant information for each sequence that has not been included in

this example.

47. The name of the applicant and, optionally, the name of the inventor must be indicated in the element
ApplicantName and InventorName, respectively, as they are generally refemred to in the language in w hich the
application is filed. The appropriate language code (see reference in paragraph 9 to ISO 639-1:2002) must be indicated in
the 1anguageCode attribute for each element. Where the applicant name indicated contains characters other than those of
the Latin alphabet as set forth in paragraph 40 (b), a transliteration or translation of the applicant name must also be
indicated in characters of the Latin alphabet in the element App1icantNameLatin. Where the inventor name indicated
contains characters other than those of the Latin alphabet, a transliteration or a translation of the inventor name may also be
indicated in characters of the Latin alphabet in the element InventorNameLat in.

48. The title of the invention must be indicated in the element InventionTitleinthelanguage of filing and may also
be indicated in additional languages using multiple InventionTitle elements (seetablein paragraph45). The
appropriate language code (see reference in paragraph 9to ISO 639-1:2002) must be indicated in the 1anguageCode
attribute of the element.

49. The follow ing example illustrates the presentation of names and title of the invention as per paragraphs 47 and 48
above:

Example: Applicant name and inventor name are each presented in Japanese and Latin characters and the title of the
inventionis presented in Japanese, English and French

<ApplicantNamelanguageCode:"ja">Hﬂ$§@§$ﬁﬂﬁ§ﬁK/ApplicantName>
<ApplicantNameLatin>Shutsugan Pharmaceuticals Kabushiki Kaisha</ApplicantNameLatin>
<InventorName languageCode="ja">¥%ﬁ:KEB</InventorName>

<InventorNameLatin>Taro Tokkyo</InventorNameLatin>

<InventionTitle languageCode="ja">efqg % ¥/N\2E%& 1- K § 3~ 7 R abcd-118I5F
</InventionTitle>

<InventionTitle languageCode="en">Mus musculus abcd-1 gene for efg
protein</InventionTitle>

<InventionTitle languageCode="fr">Gene abcd-1 de Mus musculus pour protéine
efg</InventionTitle>

Sequence data part

50. The sequence data part must be composed of one or more SequenceData elements, each element containing
information about one sequence.

51. Each sequenceData element must have a mandatory attribute sequence IDNumber, inw hich the sequence
identification number (see paragraph 10) for each sequence is contained. For example:

<SequenceData sequenceIDNumber="1">

52. The sequenceData element must contain a dependent element INSDSegq, consisting of further dependent
elements as follow s:
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<InventionTitle languageCode=%“en”>SIGNAL RECOGNITION PARTICLE RNA AND
PROTEINS</InventionTitle>
<SequenceTotalQuantity>9</SequenceTotalQuantity>

<SequenceData sequenceIDNumber=“1"”> {...}* </SequenceData>
<SequenceData sequenceIDNumber=%“2"> {...} </SequenceData>
<SequenceData sequenceIDNumber=%“3”> {...} </SequenceData>
<SequenceData sequenceIDNumber=%“4”> {...} </SequenceData>
<SequenceData sequenceIDNumber=%“5”> {...} </SequenceData>
<SequenceData sequenceIDNumber=%“6"> {...} </SequenceData>
<SequenceData sequencelIDNumber=%“7"> {...} </SequenceData>
<SequenceData sequenceIDNumber=%“8”> {...} </SequenceData>
<SequenceData sequenceIDNumber=%“9”> {...} </SequenceData>

</ST26SequencelListing>

*{...)E O HAloof ZRtE(X] 2 2t MO Cfet #H HEE EHSHCL.

47. 30l 0| 5 X 0|50 ERE 20z Agkl= AN, E)Q 0|5 A MEiAIQl WHX O|F2 ApplicantName 3

2 M
InventorName R2:0| 22t HAIE|0{0F St ME3H Qo] B=(9R Q| ISO 639-1: 2002 &)
EAIE|O{OF $HCh. PAIE S0l Hoj 40(b)Zo| YA 2HEl UmpY olelol 2XIt mEtE H

()

m
2
=
YE
=]
1o
1o
Mo
Rl
N
Hl
0%
rn
oX
Ho rlo
2
ng
[0i=]
Rl

ApplicantNameLatin 240 ZtEl Ol ZXIZ T K A|Z|O{OF SHCL EA|El 2EHX} Hof| 2

ol 59 L& MY InventorNameLatin 240 2pEl LUl BEXEE HA|E =& UCH

48 2 dHo| HEL2 £2I0| A0 Z InventionTitle QA0 HEA|Z|O{OF 8} Ct4=Q| InventionTitle QAE ARSI FIt A2
BEAE 4 QUCH45HO| B & X). 249| languageCode H0| XA A0 FE(9HO| 1ISO 639-1: 2002 X+Z=)7t EA|Z|O{OF SHCt.
49, Che ol 47| 47 U 48% SOI CfS o] BN U WK OIBS EAISE WHES HOFD SAck:

HAlG: £/ 0|F LYK 0|

rlo

242t 9z

<2

U 2tE EXZ BACH 2 2¥o 3EY2 €20, 3of ¥ ZY20 2 ®I|ECh

<ApplicantName languageCode="ja"> HEEBIEMA STt </ApplicantName>

<ApplicantNameLatin>Shutsugan Pharmaceuticals Kabushiki Kaisha</ApplicantNameLatin>
<InventorName languageCode="ja"> #F&F ABB </InventorName>

<InventorNameLatin>Taro Tokkyo</InventorNameLatin>

<InventionTitle languageCode="ja">efg 2 v /N0 B4 11— K3 3~V Rabcd-13&5F</InventionTitle>
<InventionTitle languageCode="en">Mus musculus abcd-1 gene for efg
protein</InventionTitle>

<InventionTitle languageCode="fr">Gene abcd-1 de Mus musculus pour protéine
efg</InventionTitle>

A/g LjojE R&

50. Mg Hiojy 222 st o|¢o| M Ho|H QA2 FHE|0{of 5tH, 2t @4+ SLto| MO et WEE Zasict
51. 2t SequenceData Q4= T4 £M sequencelDNumberZ 7}AOf SO, ZH MEO| MYAIHMHS(10™ &x)7t Zot=lCH o2 EH

ChEat 2ok

<SequenceData sequenceIDNumber=%“1">

52. SequenceData Q4= L3t Z

rlo

X£IIXOl B4 QAR 0|20{Fl Z24 Q4 INSDSeqE ZEIS|0{0f StC}:
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Element Description Mandatory/NotIncluded
Sequences Intentionally
Skipped
Sequences
INSDSeq length Length of the sequence Mandatory Mandatory
w ith no value
INSDSeq moltype Molecule type Mandatory Mandatory
w ith no value
INSDSeq division Indication that a sequence Mandatory Mandatory
is related to a patent w ith the value with no value
application “PAT’
INSDSeq feature- List of annotations of the Mandatory Must NOT be
table sequence included
INSDSeq sequence Sequence Mandatory Mandatory
w ith the value “000”

53. The element INSDSeqg lengthmustdisclose the number of nucleotides or amino acids of the sequence contained
inthe INSDSeq_sequence element. For example:

<INSDSeq length>8</INSDSeq length>

54. The element INSDSeq moltype mustdisclose the type of molecule that is being represented. For nucleotide
sequences, including nucleotide analogue sequences, the molecule type must be indicated as DNA or RNA. For amino acid
sequences, the molecule type must be indicated as AA. (This element is distinct fromthe qualifier “mol_type” discussedin
paragraphs 55 and 84). For example:

<INSDSeq moltype>AA</INSDSeq moltype>

55. For a nucleotide sequence that contains both DNA and RNA segments of one or more nucleotides, the molecule
type must be indicated as DNA. The combined DNA/RNA molecule must be further described in the feature table, using the
feature key “source” and the mandatory qualifier “organism” w ith the value “synthetic construct” and the mandatory qualifier
“mol_type” w ith the value “other DNA”. Each DNA and RNA segment of the combined DNA/RNA molecule must be further
described with the feature key “misc_feature” and the qualifier “note”, w hich indicates w hether the segmentis DNA or RNA.

56. The follow ing example illustrates the description of a nucleotide sequence containing both DNA and RNA segments
as per paragraph 55 above:

<INSDSeq>
<INSDSeq length>120</INSDSeq length>
<INSDSeq moltype>DNA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
<INSDFeature location>1..120</INSDFeature location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>synthetic construct</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>other DNA</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>
<INSDFeature key>misc feature</INSDFeature key>
<INSDFeature location>1..60</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier value>DNA</INSDQualifier value>
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=P8 S
Mg JEHOZ MatE NI
INSDSeq_length Mol Zo| ER YLHO|Lt Zhvalue)o| ERBIA| 242
TNSDSeq_moltype 27t B s LHO|Lt Fvalue)o| EXfOIA| 04
TNSDSeq_diviston HEo| Ssizem peislof | To|of PAT'ZES JHX| 2| WaHo|Lt Zto| EXf3iK| %
ULt EA| UAO{OF
INSDSeq_feature-table| AMgo| EZ ® o ZSHE|X| O}OF siCt
INSDSeq_sequence T EES T40|0f 3¢ "000°2 JHXIT Yofof
53. INSDSeq length @4F INSDSeq sequence 240 EBHEI A EO| BHAAT| = of0|cito| =& ZIN5I0{OF BIC} O E S

Ch2at 2ok

<INSDSeq length>8</INSDSeq length>

54. INSDSeq_moltype Q4L CEES 2Xfo| EIYS EHSI0I0f SICh SAI7| QAN MBS EBst HAe7| N0 B2,
EA EI2S DNA S RNAZ EA|S[0{0} BHC} Of0|iwmdt AYo| A, £X} EIS AAZ HA|S/0{0f BHCH(O] RAE 558 9 84HO|A
=olgl BHYX} ‘mol_type’Tte TEEICH. 0|2 SO Ched 2k

<INSDSeq moltype>AA</INSDSeq moltype>

55. StLp O|&fo| S0 DNA S RNA CHHE D& mobsh= SHit@ls| Mol A0l 2XF EfR2 DNAZ HA|Z|0{OF oiCh. ZgtE
DNA/RNA £1xt= EX 7|3 "source"?} "synthetic construct” Zt2 71X E4= $HPHX} "organism"1} "other DNA" Zf& 7+7l T4 SHHXE
"mol_type"S A3t EF HO| FIIE 7|EE(0{0F 2Tt ZARE DNARNA ZXt2| 2t DNA Sl RNA CHHE DNA L= RNAQIZIE 293| 317|
flsl £ 7|= "misc_feature” 3! SFEX} "note"E AMESIO] FIHE HYE|O{OF SHCE
56. CH29| o= 47| 55H0j [fat, DNA 5! RNA CHHE ZRE Zarste MY MEO| H¥E EOFELCH

<INSDSeqg>

<INSDSeq length>120</INSDSeq length>
<INSDSeq moltype>DNA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_feature-table>
<INSDFeature>
<INSDFeature_ key>source</INSDFeature_ key>
<INSDFeature location>1..120</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifieriname>organism</INSDQualifieriname>
<INSDQualifier value>synthetic construct</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>other DNA</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>
<INSDFeature key>misc feature</INSDFeature key>
<INSDFeature location>1l..60</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier_value>DNA</INSDQualifier_value>
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</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>

<INSDFeature key>misc feature</INSDFeature key>
<INSDFeature location>61..120</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier value>RNA</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>cgacccacgcgtccgaggaaccaaccatcacgtttgaggacttcgtgaaggaattggataatacccegt
ccctaccaaaatggcgagegecgactcattgetcetegtacegtegagegge</ INSDSeq sequence>
</INSDSeqg>

57. The element INSDSeq_sequence mustdisclose the sequence. Only the appropriate symbols set forth in Annex |
(see Section 1, Table 1 and Section 3, Table 3) must be included in the sequence. The sequence must not include
numbers, punctuation or w hitespace characters.

58. Anintentionally skipped sequence must be included in the sequence listing and represented as follows:

(a) the element SequenceData andits attribute sequence IDNumber, with the sequence identification number
of the skipped sequence provided as the value;

(b) the elements INSDSeq length, INSDSeq moltype, INSDSeq division,presentbutwith novalue
provided;

(c) the element INSDSeq_feature-table mustnotbe included; and
(d) the element INSDSeq_sequen ce with the string “000” as the value.

59. The follow ing example illustrates the representation of an intentionally skipped sequence as per paragraph 58
above:

<SequenceData sequenceIDNumber=%"3">
<INSDSeq>
<INSDSeq length/>
<INSDSeq moltype/>
<INSDSeq division/>
<INSDSeq sequence>000</INSDSeq sequence>
</ INSDSeqg>
</SequenceData>

Feature table

60.  The feature table contains information on the location and roles of various regions w ithin a particular sequence. A
feature table is required for every sequence, except for any intentionally skipped sequence, in w hich case it must not be
included. The feature table is contained in the element INSDSeq feature-table, which consists of one or more
INSDFeature elements.

61. Each INSDFeature element describes one feature, and consists of dependent elements as follow s:
Element Description Mandatory/Optional
INSDFeature key A w ord or abbreviation Mandatory
indicating a feature
INSDFeature location Region of the sequence w hich | Mandatory
correspondsto the feature
INSDFeature quals Qualifier containing auxiliary Mandatory w here the feature key
information about a feature requires one or more qualifiers,
e.g., source; otherwise, Optional
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</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>

57.

ZGE[OOF BT MEOl= AL, 7FHE, B S EXt

<INSDFeature_ key>misc_feature</INSDFeature key>
<INSDFeature location>61..120</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier_ name>
<INSDQualifier value>RNA</INSDQualifier value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeqg sequence>cgacccacgcgtccgaggaaccaaccatcacgtttgaggacttcgtgaaggaattggataatacccgtccece
taccaaaatggcgagcgcecgactcattgetectegtaccgtecgagegge</INSDSeq sequence>
</INSDSeqg>

ook 2 10 SAE HES 7|z(MH 1,

) L

E1Y M3,

ks

H 3 &%)

ZOHE|X| OOf BhC.

58. oEXoz WEE MI2 MEFFO0| Zetk|0joF St ChZ1t 20| EHE[0{0f siCt:
(a) MEF=l MYo| MYAEHSTL 492 X JE SequencebData @4 X 1 £M49Ql sequenceIDNumber ;
(b) EMSHX|EE 240 MESE|X| %2 INSDSeq length, INSDSeq moltype, INSDSeq division R4
(c) INSDSeq_feature-table 4 ZEBHE|[X| F0tOF SiCt 2|1
(d) 2XtE "000"8 Zt2E Sf= INSDSeq sequence 224
59. Che Ol= ¢lof 58F0y| et o=Moz MaFE MPS HDICh
<SequenceData sequenceIDNumber=%“3">
<INSDSeg>
<INSDSeq length/>
<INSDSeq moltype/>
<INSDSeq division/>
<INSDSeq sequence>000</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
£8 7
60. £ B0l £F MZ WolM crast Fool iX|et Aol st FEIt ZtEch §F #e 0|F ZESHH otEs oEXoR
MEFel MEE Ml RE MY CisiM QF=ICh E& HEE 5Lt O|49| INSDFeature 242 O|R0{%l INSDSeq feature-table 20
ZotE|Of ULt
61. 7} INSDFeature RAL &fL}o] EXS Musil C121t 20| B4 942 0|20{FICt
8|4 o9 B =]
INSDFeature_key E-Z UEtE Bof £ %of R
INSDFeature location %780,” -6-H|:O',AO-|_E A_I% %g‘ J—é|_z'\_
[nspreature_quatls SFO| et Bx YEg mEos S% 7|20 ottt ojyo| BRI LAk
YR} 20§ S, source) E; 1 0]2[Q]
#e Hey
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Feature keys

62. Annex | contains an exclusive listing of feature keys that must be used under this Standard, along w ith an exclusive
listing of associated qualifiers and an indication as to w hether those qualifiers are mandatory or optional. Section 5 of Annex
| provides the exclusive listing of feature keys for nucleotide sequences and Section 7 provides the exclusive listing of
feature keys for amino acid sequences.

Mandatory feature keys

63.  The “source” feature key is mandatory for all nucleotide sequences and for allamino acid sequences, except forany
intentionally skipped sequence. Each sequence musthave a single “source” feature key spanning the entire sequence.
Where a sequence originates frommultiple sources, those sources may be further described in the feature table, using the
feature key “misc_feature” and the qualifier “note” for nucleotide sequences, and the feature key “REGION’ and the qualifier
“note” for amino acid sequences.

Feature location

64. The mandatory element INSDFeature location mustcontainatleastone location descriptor, w hich definesa
site or a region corresponding to a feature of the sequence inthe INSDSeq sequence element. Amino acid sequences
must contain one and only one location descriptor in the mandatory INSDFeature_location element. Nucleotide sequences
may have more than one location descriptor in the mandatory INSDFeature_location element w hen used in conjunction w ith
one or more location operator(s) (see paragraphs 67 to 70).

65. The location descriptor can be a single residue number, aregion delimiting a contiguous span of residue numbers, or
a site or region that extends beyond the specified residue or span of residues. The location descriptor must notinclude
numbering for residues beyond the range of the sequence inthe INSDSeq_sequence element. For nucleotide sequences
only, a location descriptor can be a site betw een two adjacent residue numbers. Multiple location descriptors must be used
in conjunction w ith a location operator w hen a feature corresponds to discontinuous sites or regions of a nucleotide
sequence (see paragraphs 67 to 70).

66. The syntax for each type of location descriptoris indicated in the table below , w here x and y are residue numbers,
indicated as positive integers, not greater than the length of the sequence in the INSDSeq_sequence element, and x is less
thany.

(a) Location descriptors for nucleotide and amino acid sequences:

Location descriptortype | Syntax Description

Single residue number x Points to a single residue in the sequence.

Residue numbers X..y Points to a continuous range of residues bounded by and including

delimitating a sequence the starting and ending residues.

span

Residues before the first <x Points to a region including a specified residue or span of residues

or beyond the last >x and extending beyond a specified residue. The'<' and >' symbols

specified residue number | <x. .y may be used w ith a single residue or the starting and ending
X..>y residue numbers of a span of residues to indicate that a feature
<x..>y | extends beyond the specified residue number.

(b) Location descriptors for nucleotide sequences only:

Location descriptortype | Syntax Description
A site betw eentwo X"y Points to a site betw een two adjoining nucleotides, e.g.,
adjoining nucleotides endonucleolytic cleavage site. The position numbers for the

adjacent nucleotides are separated by a carat (*). The permitted
formats for this descriptor are x*x+1 (for example 55*56), or, for
circular nucleotides, x*1, w here “x”is the fulllength of the
molecule, i.e. 1000”1 for circular molecule w ith length 1000.
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(c) Location descriptors foramino acid sequences only:

Location descriptortype [ Syntax Description

Residue numbers joined X..y Points to amino acids joined by an intrachain linkage w henused

by an intrachain cross-link w ith a feature that indicates an intrachain cross-link, such as
“CROSSLNK” or “DISULFID”.

67. The INSDFeature_location element of nucleotide sequences may contain one or more location operators. A location
operator is a prefix to either one location descriptor or a combination of location descriptors corresponding to a single but
discontinuous feature, and specifies where the location corresponding to the feature on the indicated sequence is found or
how the feature is constructed. A list of location operators is provided below with their definitions. Location operators can be
used for nucleotides only.

Location syntax Location description
join(location, location, ..., location) The indicated locations are joined (placed end-to-
end) to formone contiguous sequence.

order (location,location,...,location) The elements are found in the specified order but
nothing is implied about w hetherjoining those
elements is reasonable.

complement (location) Indicates that the feature is located on the strand
complementary to the sequence span specified
by the location descriptor, w henread in the 5’ to
3’ direction or in the direction that mimics the 5’ to
3’ direction.

68. The join and order location operators require that at least tw o comma-separated location descriptors be provided.
Location descriptors involving sites betw een two adjacent residues, i.e. x"y, must not be used w ithin a join or order location.
Use of the join location operator implies that the residues described by the location descriptors are physically brought into
contact by biological processes (for example, the exons that contribute to a coding region feature).

69. The location operator “complement” can be used in combination w ith either “join” or “order” within the same location.
Combinations of “join” and “order” within the same location must not be used.

70. The follow ing examples illustrate feature locations, as per paragraphs 64 to 69 above:

(a) locations for nucleotide and amino acid sequences:

Location Exam ple Description
467 Points to residue 467 in the sequence.
340..565 Points to a continuous range of residues bounded by andincluding
residues 340 and 565.
<1 Points to a feature location before the first residue.
<345..500 Indicates that the exact low er boundary point of afeature is unknow n.

The location begins at some residue previous to 345 and continues to
and includes residue 500.

<1..888 Indicates that the feature starts before the first sequenced residue and
continues to and includes residue 888.

1..>888 Indicates that the feature starts at the first sequencedresidue and
continues beyond residue 888.

<1..>888 Indicates that the feature starts before the first sequenced residue and
continues beyond residue 888.
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(b) locations for nucleotide sequences only:
Location example Description
1237124 Points to a site betw eenresidues 123 and 124.
join(12..78,134..202) Indicates that regions 12 to 78 and 134 to 202 should be joined to

formone contiguous sequence.

complement (34..126) Starts at the nucleotide complementary to 126 and finishes at the
nucleotide complementary to nucleotide 34 (the feature is on the
strand complementary to the presented strand).

complement (join(2691..4571, Joins nucleotides 2691 to 4571 and 4918 to 5163, then
4918..5163)) complements the joined segments (the feature is on the strand
complementary to the presented strand).

join(complement (4918..5163), Complements regions 4918 to 5163 and 2691 to 4571, then joins
complement (2691..4571)) the complemented segments (the feature is on the strand
complementary to the presented strand).

(c) locations for amino acid sequences only:
Location example Description
340..565 Indicates that the amino acids at positions 340 and 565 are joined

by an intrachain linkage w hen used with a feature that indicates
an intrachain cross-link, such as “CROSSLNK” or “DISULFID".

71. In an XML instance of a sequence listing, the characters “<” and “>” in a location descriptor must be replaced by the
appropriate predefined entities (see paragraph 41). For example:

Feature location "<1":
<INSDFeature location>&lt;1</INSDFeature location>

Feature location "1..>888":
<INSDFeature location>1..&gt;888</INSDFeature location>

Feature qualifiers

72. Qualifiers are used to supply information about features in addition to that conveyed by the feature key and feature
location. There are three types of value formats to accommodate different types of information conveyed by qualifiers,
namely:

(a) free text (see paragraphs 85 to 87);
(b) controlled vocabulary or enumerated values (e.g., anumber or date); and
(c) sequences.

73. Section 6 of Annex | provides the exclusive listing of qualifiers and their specified value formats, if any, for each
nucleotide sequence feature key and Section 8 provides the exclusive listing of qualifiers for each amino acid sequence
feature key.

74. Any sequence encompassedby paragraph 7 which is provided as a qualifier value must be separately included in
the sequence listing and assigned its ow n sequence identification number (see paragraph 10).

Mandatory feature qualifiers

75. One mandatory feature key, i.e., “source” for nucleotide sequences and amino acid sequences, requirestwo
mandatory qualifiers, “organism” and “mol_type”. Some optional feature keys also require mandatory qualifiers.

Qualifier elements

76.  The element INSDFeature quals contains oneor more INSDQualifier elements. Each INSDQualifier
element represents a single qualifier and consists of three dependent elements as follow s:
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Element Description Mandatory/Optional
INSDQualifier name Name of the qualifier (see Annex |, | Mandatory
Sections 6 and 8)
INSDQualifier value Value of the qualifier, if any, in the | Mandatory, w hen specified (see
specified format (see Annex |, paragraph 87 and Annex |,
Sections 6 and 8) and Sections 6 and 8)

composed in the characters as set
forth in paragraph 40(b).

NonEnglishQualifier value | Valueof the qualfier,if any,in the | Mandafory, whenspecified (see
specified format (see Annex |, paragraph 87 and Annex |,
Sections 6 and 8) and composed Sections 6 and 8)

in the characters as setforthin
paragraph 40(a).

77.  The organism qualifier, i.e., “organism” for nucleotide sequences (see Annex |, Section 6) and “organismfor amino

acid sequences (see Annex |, Section 8) must disclose the source, i.e., a single organismor origin, of the sequence.
Organism designations should be selected froma taxonomy database.

78. If the sequence is naturally occurring and the source organismhas a Latin genus and species designation, that

designation must be used as the qualifier value. The preferred English common name may be specified using the qualifier

“note” for nucleotide sequences and amino acid sequences, but must not be used in the organism qualifier value.
79. The follow ing examples illustrate the source of a sequence as per paragraphs 77 and 78 above:

Example 1: Source for a nucleotide sequence

<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
<INSDFeature location>1..5164</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>Solanum lycopersicum</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQua1ifier_value>common name: tomato</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>genomic DNA</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

Example 2: Source for anamino acid sequence

<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
<INSDFeature location>1..174</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>Homo sapiens</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name> mol type</INSDQualifier name>
<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
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<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
<INSDFeature location>1..5164</INSDFeature location>
<INSDFeature_quals>
<INSDQualifier>
<INSDQualifieriname>orqanism</INSDQualifieriname>
<INSDQualifier value>Solanum lycopersicum</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>common name: tomato</INSDQualifierivalue>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>genomic DNA</INSDQualifier value>
</INSDQualifier>
</INSDFeature_ quals>
</INSDFeature>
</INSDSeq feature-table>

A0 20 ofojett Mol 7|

<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
<INSDFeature location>1..174</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>Homo sapiens</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq_ feature-table>
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80. If the sequence is naturally occurring and the source organismhas a know n Latin genus, but the species is
unspecified or unidentified, then the organismqualifier value must indicate the Latin genus follow ed by “sp.” For example:

<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>Bacillus sp.</INSDQualifier value>

81. If the sequence is naturally occurring, but the Latin organism genus and species designation is unknow n, then the
organism qualifier value must be indicated as “unidentified”. Any known taxonomic information should be indicated in the
qualifier “note” for nucleotide sequences and the qualifier “note” for amino acid sequences. For example:

<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>unidentified</INSDQualifier value>
<INSDQualifiergname>note</INSDQualifierﬁname>
<INSDQualifier value>bacterium B8</INSDQualifier value>

82. If the sequence is naturally occurring and the source organismdoes not have a Latin genus and species designation,
such as a virus, then another acceptable scientific name (e.g., “Canine adenovirus type 2”) must be used as the organism
qualifier value. For example:

<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>Canine adenovirus type 2</INSDQualifier value>

83. If the sequence is not naturally occurring, the organismqualifier value must be indicated as “synthetic construct’.
Further information w ith respect to the w ay the sequence was generated may be s pecified using the qualifier “note” for
nucleotide sequences and the qualifier “note” for amino acid sequences. For example:

<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
<INSDFeature location>1..40</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>synthetic construct</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name> mol type</INSDQualifier name>
<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>synthetic peptide used as assay for
antibodies</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

84. The “mol_type” qualifier for nucleotide sequences (see Annex |, Section 6) and “mol_type” qualifier for amino acid
sequences (see Annex|, Section 8) must disclose the type of molecule represented in the sequence. These qualifiers are
distinctfromthe element INSDSeq_moltype discussed in paragraph 54:

(a) For a nucleotide sequence, the “mol_type” qualifier value must be one of the follow ing: “genomic DNA”,
“genomic RNA”, “mRNA”, “tRNA”, “rRNA”, “other RNA”, “other DNA”, “transcribed RNA”, “viral cRNA”, “unassigned DNA”, or
“unassigned RNA”. If the sequence is not naturally occurring, i.e. the value of the “organism’ qualifier is “synthetic
construct”, the “mol_type” qualifier value must be either “other RNA” or “other DNA”;

(b) For an amino acid sequences, the “mol_type” qualifier value is “protein”.

Free text

85. Free text, as indicated in paragraph 3 (n), is a type of value format for certain qualifiers presented in the formof a
descriptive text phrase or other specified format (as indicated in Annex I).

86. The use of free text must be limited to a few short terms indispensable forthe understanding of a characteristic of the
sequence. Foreach qualifier, the free text must not exceed 1000 characters.
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80. MEO| KMoz wastn 7|2l WEXHO SXIE 2HE +(genu3)0| UX| L, B(species)S X FBHX| UUALL &2l 27453
4%, organism SHFYR} g2 =(genus) |0 "sp."§ EAISIOJOF BHCt O|E ST CHEMF ZCh
<INSDQualifier name>organism</INSDQualifier name>
<INSDQualifier value>Bacillus sp.</INSDQualifier value>
81. Mol XMooz LYSIX|T 2tEI0o] WEH %H(genus)it S(species) BHO| SXLX| A2 F, WM oA g2 "HEER
92 (unidentified)’© 2 HA|E|0{0F BTt XIS SESHH Mt siA7| MOl SHHAL "note” I OO At M| SHEA} "note"o]
HA|Z|O{OF Bt} O & ST Chaat ZCh
<INSDQualifieriname>organism</INSDQualifieriname>
<INSDQualifier_value>unidentified</INSDQualifier_value>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>bacterium B8</INSDQualifier value>
82. MEO| KMoz wHstD I3 HEN0| Hol2 ALt 2 2tEI0] Z£(genus)it F(species) X|HO| Qe 82, 58 7t58 £
Ct2 atstx HAE(0]: "Canine Adenovirus type 2")& organism $HEA} 2t 2 A2SI0{0F $tCt O|E W Ct3ut ZCh
<INSDQualifieriname>organism</INSDQualifieriname>
<INSDQualifier value>Canine adenovirus type 2</INSDQualifier value>
83. ME2 XAXoZ WHSHK| 2 R0, Y=H SHEAF Zt2 "synthetic construct'2 EA| 2|00 STt M HO| Y&l Ao 2t
F7b FE= MG Mo ciet ePAE "note” R OtO| =4t MO CHSE SHYXL "note"S AMESIY EFE + QAL ofE SY ChEm Zch
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
<INSDFeature_location>1..40</INSDFeature location>
<INSDFeature_guals>
<INSDQualifier>
<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>synthetic construct</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifierivalue>protein</INSDQualifierivalue>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INsDQalifier valueSsynthetic peptice used as assay for antibodies</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
84. SHAH7] MEof ThE "mol_type" SHIAHEH I, MM 6 &x) U otOj=it Mo Chst "mol_type" SHERHEH I, MM 8 EBX)=
MEo| BHE 2X EtYS S7Hstojor Stot. o|2{st SHEAIS= 54BO|M =2l INSDSeq moltype R4 FHEILH:

()

saey| Aol

20, "mol_type" $HHX} Zf2 “genomic DNA”, “genomic RNA”, “mRNA”, “tRNA”, “rRNA”, “other RNA”, “other

DNA”, “transcribed RNA”, “viral cRNA”, “unassigned DNA”", or “unassigned RNA” & &|L}O|0{OF $ICt. M Y0| XAHM o2 HIMSIX| ol =
"organism" Y X}C| Z10| "synthetic construct"Ql ZL, "mol_type" $HHX} 712 "other RNA” E= "other DNA"O|0{OfF &} 1;
) oroj ik Mol 20|, "mol_type" 2HIA} Zf2 "protein"O|Ct.
T2EAE
85. 3MEO EAIE AT 2L ARYAEE MY HAE T EE V| S ®AO HEIZ EAE SF $UX ol 3 yajoltt
(EH 10| EAIE).
86. AREAES ALE2 MEol £EFE Oldlst= Hof QoiM= o & R 74X B2 802 HTHZ[0{0F Btrt. 2f sHEXto CHl
AQEHAELE= 1000KES X1}SHK| OO SHC}
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87. Language-dependent free text, as indicated in paragraph 3 (0), is the free text value of certain qualifiers thatis
language-dependentin thatit may require translation for national, regional or international procedures. Qualifiers for
nucleotide sequences with alanguage-dependent free text value format are identified in Annex |, Section 6, Table 5.
Qualifiers for amino acid sequences with alanguage-dependent free text value format are identified in Annex I, Section 8,
Table 6.

(a) Language-dependentfree text mustbe presentedinthe INSDQualifier value elementin English, orin the
NonEnglishQualifier valueelementin alanguage other than English, or in both elements. Note that if an organism
name is a Latin genus and species name, no translation is required. Technical terms and proper names originating from
non-English w ords that are used internationally are considered English for the purpose of the value of the
INSDQualifier valueelement(e.g., in vitro’, ‘in vivo’).

(b) If aNonEnglishQualifier valueelementis presentin a sequence listing, the appropriate language code
(seereference in paragraph 9to ISO 639-1:2002) must be indicated in the nonEnglishFreeTextLanguageCode attribute
in the root element (see paragraph43). AllNonEnglishQualifier value elements in asingle sequence listing must
have values in the language indicated in the nonEnglishFreeTextLanguageCode attribute. The

NonEnglishQualifier value elementis permitted only for qualifiers that have a language-dependentfree text value
format.

(c) WhereNonEnglishQualifier valueand INSDQualifier value arebothpresentfor asingle qualifier,
the information contained in the tw o elements must be equivalent. One of the follow ing conditions must be true:
NonEnglishQualifier value contains atranslation of the value of INSDQualifier value;or,

INSDQualifier value contains atranslation of the value of NonEnglishQualifier value;or, both elements contain
a translation of the qualifier value fromthe language specified in the originalFreeTextLanguageCode attribute (see
paragraph 43).

(d) For language-dependent qualifiers, the INSDQuali fier elementmay include an optional attribute id. The

value of this attribute must be in the format "q" follow ed by a positive integer, e.g. "q23", and must be unique to one
INSDQualifierelement,i.e. the attribute value must only be used oncein a sequence listingfile.

88. The follow ing examples illustrate the presentation of language-dependent free text as discussed in paragraph 87.
Example 1:  language-dependentfree textinan INSDQualifier value element:

<INSDFeature>
<INSDFeature key>reqgulatory</INSDFeature key>
<INSDFeature location>1..60</INSDFeature location>
<INSDFeature quals>
<INSDQualifier id="qgl">
<INSDQualifier name>function</INSDQualifier name>
<INSDQualifier value>binds to regulatory protein Est3</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 2: language-dependentfreetextinan INSDQualifier value elementanda
NonEnglishQualifier_valueebnﬁnt

<INSDFeature>
<INSDFeature key>ACT SITE</INSDFeature key>
<INSDFeature location>51..64</INSDFeature location>
<INSDFeature quals>
<INSDQualifier id="g45">
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>cleaves carbohydrate chain</INSDQualifier value>
<NonEnglishQualifier value>clive la chaine glucidique
</NonEnglishQualifier_value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 3: language-dependentfreetextina NonEnglishQualifier value element:

<INSDFeature>
<INSDFeature key>ACT SITE</INSDFeature key>
<INSDFeature location>51..64</INSDFeature location>
<INSDFeature quals>
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87. 3(0)=H0IIM EAIZH Bt 20| AOI2EN KFEUAEE= I, XY E= =M EAE Qo HYo| e £ Art= FHolM Aojof
O|FESt= £ Pt ARHAE ZHO|Ch AOQEN XARHEAE Zh HAS JHT MMHT| Mo Cish ohPEX= EH 1 MM 6, & 50iM
=0l 7hsotnt AOO|EN AREUAE gt AAMS JHY oot MO CHet SHEAt= X 1 MH 8 B 60|A =HQl Jhs5iC)
) QIOO|&EN XtREAEE HO{Z INSDQualifier value 24 & FO{7} Ot NonEnglishQualifier value 84 E&
< aa E%E RIAIE|O{OF St 271K 0|2 0| ZHEIO| Z(genus)Tt F(species) 0|29l ZSatl Mol TasHX| Yt FXHO=2 AHBEL,
AO7t ot UM Feist 712X 802t HESH O[S (0: in vitro', 'in vivo)2 INSDQualifier value 249 2 FEHOZ JO =2
)
b) ME€5E0| NonEnglishQualifier value 247F U= R, FE 249 nonEnglishFreeTextLanguageCode &0
H &Ex). @Y MESFE9| 2 E NonEnglishQualifier value QA2

HMEBE o10] AE(9F I1SO 639-1:220025 & X)E HA|SIOIOf SHCHAZHE EX
nonEnglishFreeTextLanguageCode H80| HEA|=l A2 ZfS 7HHO0F

NHREAE 2 NS 1T RS0 oA S8 EICh

)
SIC} NonEnglishQualifier value R4 Q0{9|EX

(c) BHY PRI CHSi NonEnglishQualifier value 9 INSDQualifier value RE7l EXfsts 42 F Q40 25
Y= 5Yt0{0F sict Chg =AU & Stihe £0]0{0F sich

NonEnglishQualifier value INSDQualifier valueQ| gt0f| CHEF HY S =3l £
INSDQualifier value NonEnglishQualifier valueQ| {0 CHEF HAZ Z3h £
= Q@4 BE 88 originalFreeTextLanguageCode &80 X|H=l 0|9 sHHXt Zrof CHo HAS ZEH43H (HX)

"q23"1p 22 ¥O| H4=0{0f B}0, &LI2| INSDQualifier R40f
AHEBLOOF BHEL.

88. ChE GIXMS2 87Z-OM =ofE At 22 AOSEH XFHAES OfHO|Ct

(d) HOfe|&EH oHYAI| FL INsDQualifier QaE MEH 4\-’8 id% EE‘%’ & ULt 3f
=
5

H
E‘
3,
e}
C
o
Ok
ji
e
|ml

AAI0 1: INSDQualifier value QA0A QIOQEN XIFHAE:

<INSDFeature>
<INSDFeature key>regulatory</INSDFeature key>
<INSDFeature location>1..60</INSDFeature location>
<INSDFeature quals>
<INSDQualifier id="gl">
<INSDQualifier name>function</INSDQualifier name>
<INSDQualifier value>binds to regulatory protein Est3</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

A A0 2: INSDQualifier value 8249} NonEnglishQualifier value 2A0A AHOQEH XIFHAE:

<INSDFeature>
<INSDFeature key>ACT SITE</INSDFeature key>
<INSDFeature location>51..64</INSDFeature location>
<INSDFeature_quals>
<INSDQualifier id="g45">
<INSDQualifieriname>note</INSDQualifieriname>
<INSDQualifier value>cleaves carbohydrate chain</INSDQualifier value>
<NonEnglishQualifier value>clive la chaine glucidique
</NonEnglishQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

A A|0] 3: NonEnglishQualifier value S240A QI0{OIEXN XtREHAE:

<INSDFeature>
<INSDFeature key>ACT SITE</INSDFeature key>
<INSDFeature location>51..64</INSDFeature location>
<INSDFeature_quals>
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<INSDQualifier id="gl034">
<INSDQualifier name>note</INSDQualifier name>
<NonEnglishQualifier value>clive la chaine glucidique
</NonEnglishQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Coding sequences

89.  The “CDS” feature key may be used to identify coding sequences, i.e., sequences of nucleotides w hich correspond
to the sequence of amino acids in a protein and the stop codon. The location of the “CDS” feature in the mandatory element
INSDFeature location mustinclude the stop codon.

90. The “transl_table” and “translation” qualifiers may be used w ith the “CDS” feature key (see Annex ). Where the
“trans|_table” qualifier is not used, the use of the Standard Code Table (see Annex |, Section 9, Table 7)is assumed.

91.  The “transl_except” qualifier must be used w ith the “CDS” feature key and the “translation” qualifier to identify a
codon that encodes either pyrrolysine or selenocysteine.

92. Anamino acid sequence encoded by the coding sequence and disclosed in a “translation” qualifier that is
encompassed by paragraph 7 must be included in the sequence listing and assigned its ow n sequence identification
number. The sequence identification number assigned to the amino acid sequence must be provided as the value in the
qualifier “protein_id” w ith the “CDS” feature key. The “organism’ qualifier of the “source” feature key for the amino acid
sequence must be identical to that of its coding sequence. For example:

<INSDFeature>
<INSDFeature key>CDS</INSDFeature key>
<INSDFeature location>1..507</INSDFeature_location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>transl table</INSDQualifier name>
<INSDQualifier value>11</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>translation</INSDQualifier name>
<INSDQualif ier_va 1ue>MLVHLERTT IMFDFSSLINLPLIWGLLIAIAVLLYI IMDGFDLGIGILL
PFAPSDKCRDHMISSIAPFWDGNETWLVLGGGGLFAAFPLAYSIIMPAFYIPIT IMLLGLIVRGVSFEFR
FKAEGKYRRLWDYAFHFGSLGAAFCQGMILGAF IHGVEVNGRNFSGGQLM
</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier_name>protein_id</INSDQualifier_name>
<INSDQualifier value>89</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Variants

93. A primary sequence and any variant of that sequence, each disclosed by enumeration of their residues and
encompassed by paragraph 7, must each be included in the sequence listing and assigned their ow n sequence identification
number.

94.  Anyvariant sequence, disclosed as a single sequence w ith enumerated alternative residues at one or more
positions, must be included in the sequence listing and should be represented by a single sequence, w herein the
enumerated alternative residues are represented by the most restrictive ambiguity symbol (see paragraphs 15 and 27).

95.  Any variant sequence, disclosed only by reference to deletion(s), insertion(s), or substitution(s)in a primary
sequence in the sequence listing, should be included in the sequence listing. Where included in the sequence listing, such a
variant sequence:

(a) may be represented by annotation of the primary sequence, w here it contains variation(s) at a single location
or multiple distinctlocations and the occurrence of those variations are independent;

(b) should be represented as a separate sequence and assigned its ow n sequence identification number, w here
it contains variations at multiple distinct locations and the occurrenceof thos e variations are interdependent; and
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<INSDQualifier id="qgl034">
<INSDQualifier name>note</INSDQualifier name>
<NonEnglishQualifier value>clive la chaine glucidique
</NonEnglishQualifier value>

</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
HE AMZ
go. DS’ 5% JlmE R ME, 5 Il ofnjdt MY I K| BEO| (hSSHE HMAEI|o] NES OIS Hol ABE % UCh
L4X Q4 INSDFeature locationOfA “CDS” EFO| X|0f= FX| ZE0| ZEE|0{0F SHC}.

90. "trans|_table” 3! "translation" $HgAtE "CDS" E3 7|39t TH A%

A
o = =2 T
4%, BE ZE BEH L 4H 9 B 7 HX)E M8t H2Z THE

30

CHEH | &Z). "trans|_table" SFEXIZL ALREIX| Qs

_,_

o

C}.

91. "transl_except" $PHX}= "CDS" E& 7|= 3 "translation" $HHXIQ} &7 I| = 2| Al(pyrrolysine) =

M| A|AH Ql(selenocysteine)2 Q1A LsHs TES AHSHY| o) AHEE|O{OF BHC.

92. G MY0| o8 L= StE|T(encoded) "translation” SHHXLO| JHA|El 7RO ZEE|= Of0|cAt MY MYZE0 Zorn ==
MEAHHS E 20{510{0f SiC}. OfO| it MO RO E MEAEMS = "CDS" §EF 7|2 E AL&SH0] SHEX} "protein_id"9| 722

NS ElofoF etCt. otOj ik MHO| CHE "source” % 7= 2| "organism" SHEAt= HY MEO| Aut SYsOOfF BHCh O|E ET ChS3t Zoh

<INSDFeature>
<INSDFeature_key>CDS</INSDFeature key>
<INSDFeature location>1..507</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>transl_ table</INSDQualifier name>
<INSDQualifier value>11</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>translation</INSDQualifier name>
<INSDQualifier value>MLVHLERTTIMFDFSSLINLPLIWGLLIATIAVLLYILMDGFDLGI
GILLPFAPSDKCRDHMISSIAPFWDGNETWLVLGGGGLFAAFPLAYSIIMPAFYIPIIIMLLGLIV
RGVSFEFRFKAEGKYRRLWDYAFHFGSLGAAFCQGMILGAFIHGVEVNGRNESGGQLM
</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>protein id</INSDQualifier name>
<INSDQualifier value>89</INSDQualifier value>

</INSDQualifier>
</INSDFeature quals>

</INSDFeature>
#of
93. 7| LhEol o3 EAIZ| D 7RO ZEels 1 ME R0 MEQ| Yoo HOlHE Azt MESFO| ZHED, Z4Zol 1f
MEMEHSE R0{5t0{oF Sirt.
94. StLt ol&ol QKo LIZE CHM 7S He B ME2M S7HE Yoo Ho| ME2 MESF0| ZRo(ojof 5t T ME=2

E[0{0F 3, Of7[M LIZE CHM T7l= 7HE FetHQ OF 7|22 BWE[ofof Sitt(156% & 277 HX).

95. MESZE| 1A M0 CiSh AH|, & & Xete] AFS SHAML ZHAIE ole #Hol ME2 MESF0| ZHx|0fof oict.
MEZE0| Zetel= Z20l, ol2{et #O| ME2:

(@) 1% MEol FMo= BAUE + o0, 7|M ©H QX =& Tkl EIH2| X|0|A #OIE Zekdti of2{eh Hole|
gue SYHo|ck

FOlz|ofof BtH, of7|M Ch==2| ChE XM #O0|E =Zgotn o|2fst

(b) 222 ME2 EHE|OfOF Sti1, DR MEMEHST}
H

Ho|o| &d2 4= oEHo|C}; A
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(c) must be represented as a separate sequence and assigned its own sequence identification number, w here it
contains aninserted or substituted sequence that contains in excess of 1000 residues (seeparagraph 86).

96. The table below indicates the proper use of feature keys and qualifiers for nucleic acid and amino acid sequence
variants:

Type of Feature Key Qualifier Use
sequence

Nucleic acid variation replaceor | Naturally occurring mutations and

note polymorphisms, e.g., alleles, RFLPs.

Nucleic acid misc_difference replace or | Variability introduced artificially, e.g., by

note genetic manipulation or by chemical
synthesis.

Amino acid VAR _SEQ note Variant produced by alternative splicing,
alternative promoter usage, alternative
initiation and ribosomal frameshifting.

Amino acid VARIANT note Any type of variant for whichVAR_SEQ
is not applicable.

97. Annotation of a sequence for a specific variant mustinclude a feature key and qualifier, as indicated in the table
above, and the feature location. The value for the “replace” qualifier must be only a single alternative nucleotide or
nucleotide sequence using only the symbols in setforth Section 1, Table 1, or empty. A listing of alternative residues may
be provided as the value in the “note” qualifier. In particular, a listing of alternative amino acids must be provided as the
value in the “note” qualifier w here “X” is used in a sequence, and represents a value other than “any one of ‘A’, ‘R, ‘N, ‘D,
‘C,Q,E, ‘G, H, T, LK, M, F, P,O,'S, U, T, W, Y, orV” (seeparagraph 27). A deletion must be represented
by an empty qualifier value for the “replace” qualifier or by an indication in the “note” qualifier that the residue may be
deleted. Aninserted or substituted residue(s) must be provided in the “replace” or “note” qualifier. The value format for the
“replace” and “note” qualifiers is free text and must not exceed 1000 characters, as provided in paragraph 86. See
paragraph 100 for sequences encompassed by paragraph7 that are provided as an insertion or a substitution in a qualifier
value.

98. The symbols setforthin Annex | (see Sections 1to 4, Tables 1 to 4, respectively)should be used to represent
variantresidues w here appropriate. For the “note” qualifier, w here the variant residue is a modified residue not set forthin
Tables 2 or 4 of Annex |, the complete unabbreviated name of the modified residue must be provided as the qualifier value.
Modified residues must be further described in the feature table as provided in paragraph 17 or 30.

99. The follow ing examples illustrate the representation of variants as per paragraphs 95 to 98 above:

Example 1: Feature key “misc_difference” for enumerated alternative nucleotides.
The “n” at position 53 of the sequence can be one of five alternative nucleotides.

<INSDFeature>
<INSDFeature key>misc difference</INSDFeature key>
<INSDFeature location>53</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>w, cmnm5s2u, mamb5u, mcm5s2u, or
p</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>53</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>OTHER</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifierﬁname>note</INSDQualifiergname>
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oh MEAEHS T 20]50{0F 5t0Y, Of7|0f= 10007 E1e| TH7|E ZEtstes MY E=
wAb MO BOJO Cf3t SE J|sof sHEAtS] HES AFRS LiEWCH
ME Et £d 7|2 SHY X} gE
& Ak variation replace EE= note Xt M =oiHi0| 3 CH A, of): allele, RFLP.
SH AL misc_difference replace EE£ note Q™A =EF = otstA Bt S0 Q)
QleMo=z =QIE HO|
oto| L= At VAR_SEQ note MEHE AZalo|Al, MEHA Z 2D E(promoter)
AL, AEE JHAl & 2lRE DY YAZ-O
ofslf HHE HO|
ofO| L Ak VARIANT note VAR_SEQ 7t MEL|X| Q= EIQo| BOJ.

3 #Holof tist MEo| FMofs 9 B0 BAIE §F 7|=et ¥R W S X7t ZetE|0{OF BiC. "replace” THY RGO Lt

ot
1, B 19| 7|32 AFBSI{LE HIOjQls B CHA| 4k i SANIT| AH0|ofof BT MEHEQI K7|o] BES "note” BHUA}

A0
— = =
g 4 QUch £3, 41| Of0|iAte] 222 'note SHEA ZtOR HZEO{0F ST Of7|M "X= MY L{o| ALRE|D], A, R, N,

rot
n

G
D, CL QL GH T LK ML PO S UL T WL Y or v E O 0| P27 M) Ol2l 2he ERSICH ARl 'replace”

SHEXO| CHE g oA gh E= "note” SHIXLO| THI|7F MRE = QUChs EAIZ ERE[OOF BTt AL ALE X|HE TH7|= "replace”,

£ "note” BHPALZ M SE[O{OF BHCL. "replace"t "note” BHYXLO| CiSH gt HA2 ARHAEN, 86H0| EYE B 20| 1000XE Zatet
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98, S o) MYE J|S(2Z MM 1~4, E 1~4 X TS 40| W0l TS EHSHI| sk ALGSHO{oF itk wo| |7} WA
9] £ 2 & 40 HAISIK %S WHE TI|Ql 0| T3t "note” SHYRIO| HP, WHE FY|o| AN HOYE/X| e WHO| A o2

HSElofoF Btot HMAEE THI|= 17F L= 30

99.

M) 1 LhUE MR Bo| st |of Chet S

Mol 538 IX|2| "n"2 5712 MEfQl

<INSDFeature>
<INSDFeature key>misc difference</INSDFeature key>
<INSDFeature location>53</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
<INSDQualifier value>w, cmnm5s2u, mambu, mcm5s2u, or p</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>
<INSDFeature key>modified base</INSDFeature key>
<INSDFeature location>53</INSDFeature location>
<INSDFeature_ quals>
<INSDQualifier>
<INSDQualifier name>mod base</INSDQualifier name>
<INSDQualifier value>OTHER</INSDQualifier value>
</INSDQualifier>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
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<INSDQualifier value>cmnm5s2u, mam5u, mcm5s2u, or p</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 2: Feature key “misc_difference” for a deletion in a nucleotide sequence.
The nucleotide at position 413 of the sequence is deleted.

<INSDFeature>
<INSDFeature key>misc difference</INSDFeature key>
<INSDFeature location>413</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>replace</INSDQualifier name>
<INSDQualifier value></INSDQualifier value>
</INSDQualifier>
</INSDFeature_quals>
</INSDFeature>

Example 3: Feature key “misc_difference” for an insertion in a nucleotide sequence.
The sequence “atgccaaatat” is inserted betw een positions 100 and 101 of the primary sequence.

<INSDFeature>
<INSDFeature key>misc difference</INSDFeature key>
<INSDFeature location>1007101</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifierﬁname>replace</INSDQualifiergname>
<INSDQualifier value>atgccaaatat</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 4: Feature key “variation” for a substitution in a nucleotide sequence.
A cytosine replaces the nucleotide given in position 413 of the sequence.

<INSDFeature>
<INSDFeature key>variation</INSDFeature key>
<INSDFeature location>413</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifierﬁname>replace</INSDQualifiergname>
<INSDQualifier value>c</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 5: Feature key “VARIANT” for a substitution in an amino acid sequence.
The amino acid given in position 100 of the sequence canbereplacedby 1,A,F, Y,alle,MeIle,0rNle.

<INSDFeature>
<INSDFeature key>VARIANT</INSDFeature key>
<INSDFeature location>100</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>I, A, F, Y, alle, MelIle, or Nle
</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
<INSDFeature>
<INSDFeature key>MOD RES</INSDFeature key>
<INSDFeature_ location>100</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifierﬁname>note</INSDQualifiergname>
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<INSDQualifier value>cmnm5s2u,
</INSDQualifier>
</INSDFeature quals>

</INSDFeature>
A 2: SHAAT| MHO| M AH|ol ChE £F 7|= "misc_difference”.
MEQ| 413 K| HLAT|7} ArH|EICt.
<INSDFeature>

<INSDFeature key>misc difference</INSDFeature key>

<INSDFeature location>413</INSDFeature location>

<INSDFeature quals>

<INSDQualifier>
<INSDQualifier name>replace</INSDQualifier name>

<INSDQualifier value></INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

2 93t EX 7|= "misc_difference".

101 Atojof Atel=ict.

e A =}

"atgccaaatat" MY 1X} Mol QX 1001t

HAG] 3: HAHT] MM Y

<INSDFeature>
<INSDFeature_key>misc_difference</INSDFeature key>

<INSDFeature location>100"101</INSDFeature location>

<INSDFeature quals>

<INSDQualifier>
<INSDQualifier name>replace</INSDQualifier name>

<INSDQualifier value>atgccaaatat</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

sirerIg grect.

HAO] 4: HAHFT] MBOM| X|tof CiEt £ 7|= "HOI" AEM2 ME2| 413 AKIOM FO{T St

=e

<INSDFeature>
<INSDFeature key>variation</INSDFeature key>

<INSDFeature location>413</INSDFeature location>

<INSDFeature_ quals>

<INSDQualifier>
<INSDQualifier name>replace</INSDQualifier name>

<INSDQualifier value>c</INSDQualifier value>

</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

M0 5: Ofo|idt AYO|AO] KBS e S 7|Z "VARIANT'.
EE NleR ONE 4+ YUCh

MEol 1008 X0 MIZE Ooffjlett2 1,A,F, Y, alele, Melle £

<INSDFeature>
<INSDFeature key>VARIANT</INSDFeature key>

<INSDFeature location>100</INSDFeature location>

<INSDFeature_ quals>

<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>
ale, MeIle or Nle

<INSDQualifier value>I, A, F, Y,
</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

<INSDFeature>
<INSDFeature key> MOD RES </INSDFeature key>

<INSDFeature location>100</INSDFeature location>

<INSDFeature quals>

<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>

mam5u, mcm5s2u, or p</INSDQualifier_value>
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<INSDQualifier value>aIle, MeIle, or Nle</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

Example 6: Feature key “VARIANT” for a substitution in an amino acid sequence.

The amino acid given in position 100 of the sequence can be replaced by any amino acid exceptfor Lys, Argor His.

<INSDFeature>
<INSDFeature key>VARIANT</INSDFeature key>
<INSDFeature location>100</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>note</INSDQualifier name>
<INSDQualifier value>not K, R, or H</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

100. A sequence encompassed by paragraph 7 thatis provided as an insertion or a substitution in a qualifier value for a
primary sequence annotation must also be included in the sequence listing and assigned its ow n sequence identification

number.

[Annex

| follow s]
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<INSDQualifier value>ale, melle or Nle</INSDQualifier value>

</INSDQualifier>
</INSDFeature quals>
</INSDFeature>

HAlO] 6: ofO| =4t MEOALl X|ghg 22t £F 7|= "VARIANT".
Mol 1008 2X|of MIE offj=4h2 Lys, Arg == HisE Heloh &ofo| offji=ttez N E 4= ULt

o

<INSDFeature>
<INSDFeature key>VARIANT</INSDFeature key>

<INSDFeature location>100</INSDFeature location>

<INSDFeature_guals>

<INSDQualifier>
<INSDQualifier_name>note</INSDQualifier_name>

<INSDQualifier value>not K, R or H</INSDQualifier value>

</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
100. 1% MY MO Chet SHYRE gto] MY e CiME MBEE 70| ZRE NES MYSZo| Z3En DS AU HMS I}

SO =|OfoF BHEt.

[EH 12 0/0j3]
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SECTION 1: LIST OF NUCLEOTIDES

The nucleotide base symbols to be used in sequence listings are presented in Table 1. The symbol “t” willbe construed as
thymine in DNA and uracil in RNA w henitis used w ith no further description. Where an ambiguity symbol (representing two
or more bases in the alternative) is appropriate, the most restrictive symbol should be used. For example, if a base in a

“.n

“ o n “ o n

given position could be “a or g,” then “r” should be used, rather than “n”. The symbol “n” willbe construed as “aor c org or
t/u” w henitis used w ith no further description.

Table 1: List of nucleotides symbols

Symbol

Definition

adenine

cytosine

guanine

thymine in DNA/uracil in RNA (t/u)

aorc

aorg

aort/u

corg

cort/u

gort/u

aorc org; nott/u

aorc ort/u; notg

aorgort/u;notc

cor gort/u;nota

S|oja] o< |x<|w|E| 5|3 |~|e|o|v

a orc or g or t/u; “unknow n” or “other”

SECTION 2: LIST OF MODIFIED NUCLEOTIDES

The abbreviations listed in Table 2 are the only permitted values for the mod_base qualifier. Where a specific modified
nucleotide is not presentin the table below , then the abbreviation “OTHER” must be used as its value. If the abbreviation is
“OTHER”, then the complete unabbreviated name of the modified base must be provided in a note qualifier. The
abbreviations provided in Table 2 must not be used in the sequence itself.

Table 2: List of modified nucleotides

Abbreviation Definition
ac4c 4-acetylcytidine
chmbu 5-(carboxyhydroxylmethyl)uridine
cm 2'E-O-methylcytidine
cmnm5s2u 5-carboxymethylaminomethy|-2-thiouridine
cmnmbu 5-carboxymethylaminomethyluridine
dhu dihydrouridine
fm 2‘E-O-methylpseudouridine
galq beta-D-galactosylqueuosine
gm 2%-0-methylguanosine
i inosine
i6a N6-isopentenyladenosine
mla 1-methyladenosine
m1f 1-methylpseudouridine
m1g 1-methylguanosine
m1i 1-methylinosine
m22g 2,2-dimethylguanosine
m2a 2-methyladenosine
m2g 2-methylguanosine
m3c 3-methylcytidine

en/ 03-26-i
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MM 1 MG 2=
MESE0| AHEE Y| 7|== E 10| MAZO ATt 7= F=7F 4Y 20| ALSE [} DNAOIA E|Zl(thymine) 3! RNAO|Af L2t&(uracil)2
SiME Zo|ot CHESEdt 7| ( EiOAM = Ol&e AVIE HH)ZI HETH 40| 71 MeHQ 7|=E AL83SI0{of BiCh olE ST, 0T 2X[2|
@17t "a e 'Y 4 QOB WHLL TS ARBIOOF BICk Y| "2 X7 MY 0] ABEE FS "a Ei ¢ EE g EE W2 SMECE
i N PR
s &9
a ot H (adenine)
[ Al EAl(cytosine)
g O}l (guanine)
t DNA 9| E|2I(thymine)/RNA 2| 2}l (uracil)(t/u)
m affec
r akfsg
w a & t/u
S cEEg
y c £ t/u
k g EE=Et/u
v a = c £ g t/uZt Ot
h a L& ¢ & t/u; g7t OFd
d a £= g EE t/u; c 7t oty
b C ELE g £ t/u a7t Ol
n afecEeEg Ee Yy "EY T "R
qp 2 HY YN S5
H 20| L}FE 2F0j= mod_base SHEXIO| S &&= F Y% 2tO|CH otz ®o| £ M AMMHT|I gl= 22, 40 "OTHER'E 1 {22
ALESOFRE BHCE 2f0{7F "OTHER"QI 22, M E F7]9| THRE|X| 0 24X% 0|§S note SHYXIO| M|S35t0jofF Bk & 20) MIE 0=
SHLAT] ME KEA[Of AHEBiM= OFL|ECt
H 2 HY MYy 82
%04 &9
ac4c 4-OF M| & A| E| Tl (4-acetylcytidine)
chm5u 5-(Zt2 2 A5 EE A €))L 2| Tl(5-(carboxyhydroxylmethyl)uridine)
cm 2'-O-0| &L A| E] £1(2'-O-methylcytidine)
cmnm5s2u 5-7t2 2 A|0f| El O} 0| . Of| &l -2-E| @ 2 2| Bl (5-carboxymethylaminomethyl-2-thiouridine)
cmnm5u 5-7t2 2 A|H| &l 0t0| = Of| & 2 2| Tl (5-carboxymethylaminomethyluridine)
dhu C|slo] E 2 2 2| Tl (dihydrouridine)
fm 2'-O-0| El 7+ = 22| Tl (2'-O-methylpseudouridine)
gal q H| Et-D-Z+ 2t E A 70| 2 A (beta-D-galactosylqueuosine)
gm 2'-O-0| & 7O .= A (2'-O-methylguanosine)
i O| = Al(inosine)
i6a N6-0| A H &l 210} | ' Al (N6-isopentenyladenosine)
mla 1-04 €l of| i Al (1-methyladenosine)
mif 1-04 &l 7+ = 22| £l (1-methylpseudouridine)
mlg 1-0 £l 7O} . Al(1-methylguanosine)
m1i 1-0f €1 0| . Al (1-methylinosine)
m22g 2,2-C| 0| & 70k A (2,2-dimethylguanosine)
m2a 2-0| 1Ot 0| .= A (2-methyladenosine)
m2g 2-0f| €l L Of .= Al(2-methylguanosine)
m3c 3-0| &1 A| E| £l (3-methylcytidine)
03-26-i Date: November 2021
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Abbreviation Definition
mac N4-methylcytosine
mbc 5-methylcytidine
mba N6-methyladenosine
m7g 7-methylguanosine
mambsu 5-methylaminomethyluridine
mam5s2u 5-methylaminomethy|-2-thiouridine
man q beta-D-mannosylqueuosine
membs2u 5-methoxycarbonylmethyl-2-thiouridine
mcm5u 5-methoxycarbonylmethyluridine
mo5u 5-methoxyuridine
ms2i6a 2-methylthio-N6-isopentenyladenosine
ms2t6a N-((9-beta-D-ribofuranosy|-2-methyIthiopurine-6-yl)carbamoyl)threonine
mt6a N-((9-beta-D-ribofuranosylpurine-6-yl)N-methyl-carbamoyl)threonine
mv uridine-5-oxoacetic acid-methylester
o5u uridine-5-oxyacetic acid (v)
osyw w ybutoxosine
p pseudouridine
q queuosine
s2c 2-thiocytidine
s2t 5-methyl-2-thiouridine
s2u 2-thiouridine
s4u 4-thiouridine
mbu 5-methyluridine
téa N-((9-beta-D-ribofuranosylpurine-6-yl)carbamoy|)threonine
tm 2'-O-methyl-5-methyluridine
um 2'-O-methyluridine
yw w ybutosine
X 3-(3-amino-3-carboxy propyl)uridine, (acp3)u
OTHER (requires note qualifier)

en/ 03-26-i
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20 Fo|
m4c N4-0f| ELA| E Al (N4-methylcytosine)
m5c 5-T 2 A| E| I (5-methylcytidine)
méa N6- £ O} | .. Al (N6-methyladenosine)
m7g 7-0j| £l 70t &= Al (7-methylguanosine)
mam5u 5-0j| £l ot 0| = 0| & 2 2| El(5-methylaminomethyluridine)
mams>s2u 5-0 10} 0] e | &-2- E| @ 2 2| EI(5-methylaminomethyl-2-thiouridine)
man q H| Ef-D-BH A 7 0f| 2 Al(beta-D-mannosylqueuosine)
mcm>Ss2u 5-HEA|7H2 B 0 E&l-2-E| 2 2 2| El(5-methoxycarbonylmethyl-2-thiouridine)
mcm5u S5-HEA|I7LE 2 20 & 22| £l (5-methoxycarbonylmethyluridine)
mo5u 5-04| £ A| 22| El(5-methoxyuridine)
ms2i6a 2-T & E| @ -N6-0| A HIE| ' O} | i Al (2-methylthio-N6-isopentenyladenosine)
ms2t6a N-(9-HIE}-D-2| & Zate M-2-B ZE|QF 2I-6- )7t R Y EF 2
(N-((9-beta-D-ribofuranosyl-2-methylthiopurine-6-yl)carbamoyl)threonine)
mtéa N-((9-H|E}-D-2| s Fatie 4T 2l-6-U)N-0 -7t 26t 2 Y= 2 U
(N-((9-beta-D-ribofuranosylpurine-6-yl)N-methyl-carbamoyl)threonine)
mv 22| El-5-2 A OF M| E AF-0| € 0f| A H| 2 (uridine-5-oxoacetic acid-methylester)
o5u 22| El-5-2 A| OF M| E AH(v)(uridine-5-oxyacetic acid(v))
osyw Q0| E E 4 Al(wybutoxosine)
p #+ = 22| El(pseudouridine)
q 024l (queosine)
s2c 2-E| 2 A|E| El(2-thiocytidine)
s2t 5-0 £1-2-E| 2 2 2| Tl (5-methyl-2-thiouridine)
s2u 2-E| 22 2| £l (2-thiouridine)
s4u 4-E| 2 22| El(4-thiouridine)
m5u 5-0 2 2 2| £l (5-methyluridine)
toa N-((9-H|E}-D-2| 2 F 2t 4 F2-6-Y)7HHtZ Y ER 2
(N-((9-beta-D-ribofuranosylpurine-6-yl)carbamoyl)threonine)
tm 2'-O-0f| &-5-0| £l 2 2| £1(2'-O-methyl-5-methyluridine)
um 2'-O-0| &l 22| CI(2'-O-methyluridine)
yw Q0| E Al (wybutosine)
X 3-(3-0t0| =-3-7t 2B A| Z 2 &) 2| TI(3-(3-amino-3-carboxypropyl)uridine), (acp3)u
OTHER (note SHHXI Q)

03-26-i

Date: November 2021



UNOFFICIAL TRANSLATION

g\ 00000
=

WIPO HANDBOOK ON INDUSTRIAL PROPERTY
INTELLEGTUAL PROPERTY INFORMATION AND DOCUMENTATION
Ref.: Standards - ST.26 page: 3.26.i.4

SECTION 3: LIST OF AMINO ACIDS

The amino acid symbols to be used in sequence are presented in Table 3. Where an ambiguity symbol (representing tw o or
more amino acids in the alternative) is appropriate, the most restrictive symbol should be used. For example, if an amino
acidin a given position could be aspartic acid or asparagine, the symbol “B” should be used, rather than “X”. The symbol
“X”willbe construed as any one of “A”, “R’, “N", “D”, “C”, “Q”, “E’, “G”, “H", “I’, “L”, “K", “M", “F", “P", “O", “S”, “U’, “T", “W”,
“Y”, or“V”, whenitis used w ith no further description.

Table 3: List of amino acids symbols

Symbol Definition
A Alanine

Arginine

Asparagine

Aspartic acid (Aspartate)
Cysteine
Glutamine

Glutamic acid (Glutamate)

Glycine
Histidine

Isoleucine

I|IOmolololz|x

Leucine

Lysine
Methionine

Phenylalanine

Proline

Pyrrolysine

Serine

Selenocysteine

Threonine

Tryptophan

Tyrosine

Valine

Aspartic acid or Asparagine

Glutamine or Glutamic acid

c|Nlm|<|<|S|4d|c|lwn|lo|T|n|Z|x|r|—

Leucine or Isoleucine

AorRorNorDorCorQorEor G
orHorlorLorKorMorForP or
QorSorUorTorWorYorV;
“unknow n” or “other”
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44 3: ofpsp 22

ME| ALEE ottt 7|2
7T HEH 7|=E ArEdt

ey )

=
ao

E 30 HMAI=|Of ULt LS O0H0| =4k (ambiguity) 7|=(
f otttk GlE 3, FOT fIX|2| oto| L= tto] ofAmp
A B0, X 2Ot "B” 7|25 AFESIO{Of BHLh X" J|2E FIF 29 Qlo| AI8El= B

MO £ ol4ol ofnl=Atg EH)T KIS F20,
EE&(aspartic acid) tE= OtAIt2t?l(asparagine)d =

S WA RSN DY, “C Q7 BT “GT HY, I, L7 K

‘M7, R, P, 07, S, U, T WL YT, EEEYT B SHLER Sl A EICEH

B 3 Ofdjktt 7|3 §E

7|z

atzttl(Alanine)

OtZ2 7| H(Arginine)

OtA 12t 71 (Asparagine)

OfA It 2 E A(Aspartic acid (Aspartate))

Al 2| Q1 (Cysteine)

=2 E}2I(Glutamine)

m O [N |0 |z |=m |>

2 &tAH(Glutamic acid (Glutamate))

I | o

S| A E| El(Histidine)

o

.

| A F Al(Isoleucine)
2 A

2 AM(Leucine)

20| Al (Lysine)

< |~

0| E| 2 I (Methionine)

-

| 2 22kl (Phenylalanine)

Z E2I(Proline)

| £ 2|4l (Pyrrolysine)
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SECTION 4: LIST OF MODIFIED AMINO ACIDS

Table 4 lists the only permitted abbreviations for a modified amino acid in the mandatory qualifier “note” for feature keys
“MOD_RES” or“SITE’. The value for the qualifier “note” must be either an abbreviation fromthis table, w here appropriate,
or the complete, unabbreviated name of the modified amino acid. The abbreviations (or fullnames) provided in this table
must not be used in the sequence itself.

Table 4: List of modified amino acids

Abbreviation Modified Amino acid
Aad 2-Aminoadipic acid
bAad 3-Aminoadipic acid
bAla beta-Alanine, beta-Aminoproprionic acid
Abu 2-Aminobutyric acid
4Abu 4-Aminobutyric acid, piperidinic acid
Acp 6-Aminocaproic acid
Ahe 2-Aminoheptanoic acid
Aib 2-Aminoisobutyric acid
bAib 3-Aminoisobutyric acid
Apm 2-Aminopimelic acid
Dbu 2,4-Diaminobutyric acid
Des Desmosine
Dpm 2,2’-Diaminopimelic acid
Dpr 2,3-Diaminoproprionic acid
EtGly N-Ethylglycine
EtAsn N-Ethylasparagine
Hyl Hydroxylysine
aHyl allo-Hydroxylysine
3Hyp 3-Hydroxyproline
4Hyp 4-Hydroxyproline
Ide Isodesmosine
alle allo-Isoleucine
MeGly N-Methylglycine, sarcosine
Melle N-Methylisoleucine
MeLys 6-N-Methyllysine
MeVal N-Methylvaline
Nva Norvaline
Nle Norleucine
Orn Ornithine
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bAla HIEH-2 B, EF-O0| = Z 2T At

(beta-Alanine, beta-Aminoproprionic acid)

Abu 2-0t0| = B E| 2 2H2-Aminobutyric acid)

4Abu 4-0t0| 2 E[Z A, mm| 2| &l AH4-Aminobutyric acid, piperidinic acid)
Acp 6-0t0| = 7+ 2 AH(6-Aminocaproic acid)

Ahe 2-0t0| = ¥ Ef = AH(2-Aminoheptanoic acid)
Aib 2-0t0] - O] A B E| 2 AH2-Aminoisobutyric acid)
bAib 3-0t0| .= O] 2~ ELE| 2 AH(3-Aminoisobutyric acid)
Apm 2-0t0| = | W AH2-Aminopimelic acid)

Dbu 2,4-C|Ot0| = 2 E| 2 4H2,4-Diaminobutyric acid)
Des H| A 2 Al(Desmosine)

Dpm 2,2'-C|ot0| .= | & AH2,2'-Diaminopimelic acid)
Dpr 2,3-C|0t0| = = Z 1| 2 AH2,3-Diaminoproprionic acid)
EtGly N-0f| &l = 2| A(N-Ethylglycine)

EtAsn N-0f| &l 2} A 1t 2} ZI(N-Ethylasparagine)

Hyl S| E 2 A|2| 2l (Hydroxylysine)

aHyl U 25| = E A|2]| X (allo-Hydroxylysine)

3Hyp 3-3| EE A|Z £ 2I(3-Hydroxyproline)
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Ide O|A | 2 Al(Isodesmosine)

alle 22 0| A FAl(allo-Isoleucine)
MeGly N-H EZ2| A, AF2 3 A(N-Methylglycine, sarcosine)
Melle N- O 2 0] &~ F Al(N-Methylisoleucine)
Melys 6-N-H| & 2+0| A (6-N-Methyllysine)
MeVal N-H| & & 21(N-Methylvaline)

Nva - 24t2I(Norvaline)

Nle - 2 JAM(Norleucine)

Orn 2 ZL|El(Ornithine)
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SECTION 5: FEATUREKEYS FORNUCLEOTIDE SEQUENCES

This section contains the list of allow ed feature keys to be used for nucleotide sequences, and lists mandatory and optional
qualifiers. The feature keys are listed in alphabetic order. The feature keys can be used for either DNA or RNA unless
otherw iseindicated under “Molecule scope”. Certain Feature Keys may be appropriate for use w ith artificial sequencesin
addition to the specified “organismscope”.

Feature key names must be used in the XML instance of the sequence listing exactly as they appear following “Feature key”
in the descriptions below, except for the feature keys 3'UTR and 5UTR. See “Comment” in the description for the 3'UTR

and 5’'UTR feature keys.

5.1. Feature Key

Definition

optional qualifiers

organism scope

C_region

constant region of immunoglobulin 1ight and heavy chains, and T-cell receptor
alpha, beta, and gamma chains; includes one or more exons depending on the
particular chain

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes

5.2. Feature Key

Definition

optional qualifiers

cDS

coding sequence; sequence of nucleotides that corresponds with the sequence of
amino acids in a protein (location includes stop codon); feature may include amino
acid conceptual translation

allele
circular_RNA
codon_start
EC_number
exception
function

gene
gene_synonym
map

note

number

operon
product
protein_id
pseudo
pseudogene
ribosomal_s1ippage
standard_name
translation
transl_except
trans1_table
trans_splicing

en/ 03-26-i

Date: November 2021



UNOFFICIAL TRANSLATION

é ooooo
=
wiPO HANDBOOK ON INDUSTRIAL PROPERTY
INTELLECTUAL PROPERTY INFORMATION AND DOCUMENTATION
Ref.: Standards — ST.26 page: 3.26.i.6

Of Mol SArey| MUK AFBY & UE 5F 7S SR B4 L M A} LAR0] T S JSE YW 2AE LHEC

Y 7|z "2t H2l(Molecule scope)'Ofl M Ea| X|A|Z|X| @ 3H DNA & RNAO ALSE = QICh O SF 7|5& X|™HE "MEH
o

o Jm
0
°
%}
Q
=)
S
3
2]
Q
[e]
©
&
2
e
ra
ke
-
u
o
OH
>
ne
2
>
o
Ot
N
2
1~
ot
gk
4
30

£3d 7= BE2 §¥ 7|2 3UTR 3 5UTRE H<ldt, of2f HFe "5 7|=(Feature key)'0f| LIEtLEE AX Y F2SHH ME=E2 XML
o

QIAEAOA AME[OOF B FUTR 8 SUTR £ 7|=0f tiet dFo|M "&id(comment)'S HZ5HAI2.

5.1.

Jm

g 7= C_region

pajel Mol 2 2 & 2l(immunoglobulin) Zf(light chain) 2 &4l(heavy chain) ¥ T-NZ +=8KX2| o/pf/y At&S| £ HY(constant
=

region); £78 AMEO]| W2t SiLt Ojde AES =Y

rx
i
ot
0%
Rl

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene

standard_name

HEH HE-e M=

52. % |z cDs
"o [EY MY DTN ofo|mdte] MO Ch83HE HAtelv|o] ME(HA BE KT EE),
b

q M
ool Ak 7HE X Ql(conceptual) B (translation)2 Zete 4= U

rx
i
ot
0x
Rl

allele
circular_RNA
codon_start
EC_number
exception
function

gene
gene_synonym
map

note

number
operon
product
protein_id
pseudo
pseudogene
ribosomal_slippage
standard_name
translation
transl_except
trans|_table

trans_splicing

03-26-i Date: November 2021



=

WIPO
WORLD
INTELLECTUAL PROPERTY
ORGANIZATION

UNOFFICIAL TRANSLATION
goooo

HANDBOOK ON INDUSTRIAL PROPERTY
INFORMATION AND DOCUMENTATION

Ref.: Standards - ST.26

page: 3.26.i.7

Comment

codon_start qualifier has valid value of 1 or 2 or 3, indicating the offset at
which the first complete codon of a coding feature can be found, relative to the
first base of that feature; transl_table defines the genetic code table used if
other than the Standard or universal genetic code table; genetic code exceptions
outside the range of the specified tables are reported in transl_except qualifier;
only one of the qualifiers translation, pseugogene or pseudo are permitted with a
cDS feature key; when the translation qualifier is used, the protein_id qualifier
is mandatory if the translation product contains four or more specifically defined
amino acids

5.3. Feature Key

Definition

optional qualifiers

centromere

region of biological interest identified as a centromere and which has been
experimentally characterized

note
standard_name

comment the centromere feature describes the interval of DNA that corresponds to a region
where chromatids are held and a kinetochore is formed
5.4. Feature Key D-Toop

Definition

optional qualifiers

Molecule scope

displacement Tloop; a region within mitochondrial DNA in which a short stretch of
RNA 1is paired with one strand of DNA, displacing the original partner DNA strand in
this region; also used to describe the displacement of a region of one strand of
duplex DNA by a single stranded invader in the reaction catalyzed by RecA protein

allele

gene
gene_synonym
map

note

DNA

5.5. Feature Key

Definition

optional qualifiers

organism scope

D_segment

Diversity segment of immunoglobulin heavy chain, and T-cell receptor beta chain

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes
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5.6. Feature Key exon
Definition region of genome that codes for portion of spliced mRNA,rRNA and tRNA; may contain

5’UTR, all cbSs and 3’ UTR

optional qualifiers allele
EC_number
function
gene
gene_synonym
map
note
number
product
pseudo
pseudogene
standard_name
trans_splicing
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5.7. Feature Key

Definition

optional qualifiers

gene

region of biological interest identified as a gene and for which a name has been
assigned

allele
function

gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
phenotype
standard_name
trans_splicing

comment the gene feature describes the interval of DNA that corresponds to a genetic trait
or phenotype; the feature is, by definition, not strictly bound to its positions at
the ends; it is meant to represent a region where the gene is Tocated.
5.8. Feature Key iDNA

Definition

optional qualifiers

Molecule scope

Comment

intervening DNA; DNA which is eliminated through any of several kinds of
recombination

allele
function

gene
gene_synonym
map

note

number
standard_name

DNA

e.g., in the somatic processing of immunoglobulin genes.

5.9. Feature Key

Definition

optional qualifiers

intron

a segment of DNA that is transcribed, but removed from within the transcript by
splicing together the sequences (exons) on either side of it

allele
function

gene
gene_synonym
map

note

number

pseudo
pseudogene
standard_name
trans_splicing
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5.10. Feature Key

Definition

optional qualifiers

Organism scope

J_segment

joining segment of immunoglobulin Tight and heavy
chains, and T-cell receptor alpha, beta, and gamma chains

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes

5.11. Feature Key

Definition

optional qualifiers

mat_peptide

mature peptide or protein coding sequence; coding sequence for the mature or final
peptide or protein product following post-translational modification; the location
does not include the stop codon (unlike the corresponding CDS)

allele
EC_number
function
gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

5.12. Feature Key

Definition

Mandatory qualifiers

optional qualifiers

Comment

misc_binding

site in nucleic acid which covalently or non-covalently binds another moiety that
cannot be described by any other binding key (primer_bind or protein_bind)

bound_moiety

allele
function
gene
gene_synonym
map

note

note that the regulatory feature key and regulatory_class qualifier with the value
“ribosome_binding_site” must be used for describing ribosome binding sites
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5.13. Feature Key

Definition

optional qualifiers

Comment

misc_difference

featured sequence differs from the presented sequence at this Tocation and cannot
be described by any other Difference key (variation, or modified_base)

allele

clone

compare

gene
gene_synonym
map

note
phenotype
replace
standard_name

the misc_difference feature key must be used to describe variability introduced
artificially, e.g., by genetic manipulation or by chemical synthesis; use the
replace qualifier to annotate a deletion, insertion, or substitution. The variation
feature key must be used to describe naturally occurring genetic variability.

5.14. Feature Key

Definition

optional qualifiers

Comment

misc_feature

region of biological interest which cannot be described by any other feature key; a
new or rare feature

allele
function
gene
gene_synonym
map

note

number
phenotype
product
pseudo
pseudogene
standard_name

this key should not be used when the need 1is merely to mark a region in order to
comment on it or to use it in another feature’s Tocation

5.15. Feature Key

Definition

optional qualifiers

Molecule scope

misc_recomb

site of any generalized, site-specific or replicative recombination event where
there is a breakage and reunion of duplex DNA that cannot be described by other
recombination keys or qualifiers of source key (proviral)

allele

gene

gene_synonym

map

note
recombination_class
standard_name

DNA
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5.16. Feature Key

Definition

optional qualifiers

miSC_RNA

any transcript or RNA product that cannot be defined by other RNA keys
(prim_transcript, precursor_RNA, mRNA, 5’UTR, 3’UTR, exon, CDS, sig_peptide,
transit_peptide, mat_peptide, intron, polyA_site, ncRNA, rRNA and tRNA)

allele
function

gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name
trans_splicing

5.17. Feature Key

Definition

optional qualifiers

misc_structure

any secondary or tertiary nucleotide structure or conformation that cannot be
described by other Structure keys (stem_loop and D-Tloop)

allele
function

gene
gene_synonym
map

note
standard_name

5.18. Feature Key

Definition

Mandatory qualifiers

optional qualifiers

mobile_element

region of genome containing mobile elements

mobile_element_type

allele
function

gene
gene_synonym
map

note
rpt_family
rpt_type
standard_name

5.19. Feature Key

Definition

Mandatory qualifiers

optional qualifiers

modified_base

the indicated nucleotide is a modified nucleotide and should be substituted for by
the indicated molecule (given in the mod_base qualifier value)

mod_base

allele
frequency
gene
gene_synonym
map

note
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Ct2 RNA 7|3 (prim_transcript, precursor_RNA, mRNA, 5'UTR, 3'UTR, exon, CDS, sig_peptide, transit_peptide, mat_peptide,
intron, polyA_site, ncRNA, rRNA 2! tRNA)O|| sl HOol& £ = HAIN L& RNA AE(product)

allele
function
gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name

trans_splicing

5.17.

Jm
Jal
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o

rx
12

=3

ot
0%
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>

misc_structure

>

Ct2 Structure 7|Z(stem_loop 3! D-loop)Z 7|&E 4= Q= 2K &= 3k HMFPI| X &= HE[(conformation)

allele

function
gene
gene_synonym
map

note

standard_name

5.18.

Jm
Joka

o
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iz}
4>

rx
12

=3

ot
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>
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pal
>

mobile_element

i
Hl
0%
of
rr
ETY
rz

0|5 2 A (mobile elements)

mobile_element_type

allele

function

gene
gene_synonym
map

note

rpt_family
rpt_type
standard_name

5.19. Ex

7=

rot
(o]
A

ok
o2l

Pl
)

modified_base

KAlE sigr|s MY LGN XAE 2XH(mod_base DY gtz HSE)O| ofsf X|gtx|ofof i

mod_base

allele
frequency
gene
gene_synonym
map

note
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Comment

value for the mandatory mod_base qualifier is Timited to the restricted vocabulary
for modified base abbreviations in Section 2 of this Annex.

5.20. Feature Key

Definition

optional qualifiers

MRNA

messenger RNA; includes 5’ untranslated region (5’UTR), coding sequences (CDS,
exon) and 3’ untranslated region (3’UTR)

allele
circular_RNA
function

gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name
trans_splicing

5.21. Feature Key

Definition

Mandatory qualifiers

optional qualifiers

Comment

NCRNA

a non-protein-coding gene, other than ribosomal RNA and transfer RNA, the
functional molecule of which is the RNA transcript

ncRNA_class

allele
function

gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name
trans_splicing

the ncRNA feature must not be used for ribosomal and transfer RNA annotation, for
which the rRNA and tRNA feature keys must be used, respectively

5.22. Feature Key

Definition

optional qualifiers

Oorganism scope

N_region

extra nucleotides inserted between rearranged immunoglobulin segments

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes
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mRNA

messenger RNA; 5'-2EF HIH S F(S'UTR), 2Y A H(CDS, Ae) W 3-LEh vl HAAEBUTR) X3

allele
circular_RNA
function

gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name
trans_splicing

5.21.

=3

Jm
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ozt
3]

ncRNA

ribosomal RNA S messenger RNA 0|2|2| H|-CHe &I-A Gl S XX, RNA FALHQ 7|54 2%}

ncRNA _class

allele

function

gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name
trans_splicing

ncRNA EE 2 ribosome 3 messenger RNA FM0f| AFEE|OjAM = QF |0, rRNA S tRNA EF 7|57} ZtZH A8 E|0{of
ook

5.22.

Im
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N
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>

HEH HEHY

40

N_region

e HHZ 2= 2(mmunoglobulin) THE AtOJO] HJE OfF o AT

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene

standard_name

T

03-26-i

Date: November 2021



=

WORLD
INTELLECTUAL PROPERTY
ORGANIZATION

UNOFFICIAL TRANSLATION
goooo

HANDBOOK ON INDUSTRIAL PROPERTY
INFORMATION AND DOCUMENTATION

Ref.: Standards - ST.26

page: 3.26.i.14

5.23. Feature Key

Definition

Mandatory qualifiers

optional qualifiers

operon

region containing polycistronic transcript including a cluster of genes that are
under the control of the same regulatory sequences/promoter and in the same
biological pathway

operon

allele
function

map

note
phenotype
pseudo
pseudogene
standard_name

5.24. Feature Key

Definition

optional qualifiers

Molecule Scope

Comment

oriT

origin of transfer; region of a DNA molecule where transfer is initiated during the
process of conjugation or mobilization

allele
bound_moiety
direction
gene
gene_synonym
map

note
rpt_family
rpt_type
rpt_unit_range
rpt_unit_seq
standard_name

DNA

rep_origin must be used to describe origins of replication; direction qualifier has
permitted values left, right, and both, however only left and right are valid when
used in conjunction with the oriT feature; origins of transfer can be present in
the chromosome; plasmids can contain multiple origins of transfer

5.25. Feature Key

Definition

optional qualifiers

organism scope

polyA_site

site on an RNA transcript to which will be added adenine residues by post-
transcriptional polyadenylation

allele

gene
gene_synonym
map

note

eukaryotes and eukaryotic viruses
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5.23. EX 7|5 operon
ol SYe ZHE M S(regulatory sequence)/Z 2 2 E(promoten2| HOf X SUS WX ZHZ(pathway)o| U= |FTXF
S2EHE ZYste E2|AAEZY(polycistronic) MALKE & R5ts FY
o4 YRt operon
MEH SEE X} allele
function
map
note
phenotype
pseudo
pseudogene
standard_name
5.24. X % oriT
Mol M % (origin of transfer); 71554 0| 4 (conjugation) & & & (mobilization) IHY oA M 0| A|ZE/&= DNA Xt
aq9
MEH SHH R} allele
bound_moiety
direction
gene
gene_synonym
map
note
rpt_family
rpt_type
rpt_unit_range
rpt_unit_seq
standard_name
24 8 DNA
gl rep_origing Ar83t0] =X EHE 7|&h=0l A& |00k BHCt direction oA 1%, REZ 8 BFO| g2
S| 8SHX|T oriT SFI 8 AF8E Ms 1% W QEZD gt MY AP 2 FMAO EWE = A2n;
E2tA0|EE Cio MY ™S Zgtg = ot
5.25. EX 7z polyA_site
g9l HArZ E2|0}E 22k (polyadenylation)of| OJ8f OfH| Hl(adenine) T+7|7F HI7HE RNA TALK oo £l
MEH SR XF allele
gene

gene_synonym
map

note

x| S
el

0z

2 9 [ o3,
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5.26. Feature Key

Definition

optional qualifiers

Comment

precursor_RNA

any RNA species that is not yet the mature RNA product; may include ncRNA, rrRNA,
tRNA, 5’ untranslated region (5’UTR), coding sequences (CDS, exon), intervening
sequences (intron) and 3’ untranslated region (3’UTR)

allele
function

gene
gene_synonym
map

note

operon

product
standard_name
trans_splicing

used for RNA which may be the result of post-transcriptional processing; if the RNA
in question is known not to have been processed, use the prim_transcript key

5.27. Feature Key

Definition

optional qualifiers

prim_transcript

primary (initial, unprocessed) transcript; may include ncRNA, rRNA, tRNA, 5’
untranslated region (5’UTR), coding sequences (CDS, exon), intervening sequences
(intron) and 3’ untranslated region (3’UTR)

allele
function

gene
gene_synonym
map

note

operon
standard_name

5.28. Feature Key

Definition

optional qualifiers

Comment

primer_bind

non-covalent primer binding site for initiation of replication, transcription, or
reverse transcription; includes site(s) for synthetic e.g., PCR primer elements

allele

gene
gene_synonym
map

note
standard_name

used to annotate the site on a given sequence to which a primer molecule binds -
not intended to represent the sequence of the primer molecule itself; since PCR
reactions most often involve pairs of primers, a single primer_bind key may use the
order(location,location) operator with two Tocations, or a pair of primer_bind keys
may be used

5.29. Feature Key

Definition

optional qualifiers

propeptide

propeptide coding sequence; coding sequence for the domain of a proprotein that is
cleaved to form the mature protein product.

allele
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5.26 EX 7| precursor_RNA
3ol OF&} d(mature) RNA M4 20| Ottl ©/9|9| RNA Z; ncRNA, rRNA, tRNA, 5' O|# & HSi(5'UTR), AT MY(CDS, &),
M MY(QIER), 3-tto| IS AAYFUTRIS B % AL
MEf S RE allele
function
gene
gene_synonym
map
note
operon
product
standard_name
trans_splicing
Pl HAL & Z2 M| 4(post-transcriptional processing)2| ZutY 5= Qe RNAO| ALSE|O; T RNAZL Ma|g|X| e ZHoz
A4 El Z20]| prim_transcript 7|S & AMR3HCE
5.27. EX 7|5 prim_transcript
X o| 1XHZE7|, 0I7kE) TAAl; ncRNA, rRNA, tRNA, 5' O[# S FH(S'UTR), 2 ME(CDS, AE), W MB(YER), 3-ZEH
Oy gAEUTRIE =t £+ AS.
MEH SR XE allele
function
gene
gene_synonym
map
note
operon
standard_name
5.28. EX 7|5 primer_bind
Hol SR, MAHEE GHAE HAIS SI8 B3R Zatoln| Z3 B9 By PR Zaojojo] HE $9IE =
MEH SHERF allele
gene
gene_synonym
map
note
standard_name
Exgn] Zato|t 2AF Zeldts RO MEdo| B0 FHS 27| flsh AFSE-Zato| =X XAl MEES EHSLY| flet
242 OfLICK PCR g0l Chete mato|nf 4o mE7| 20| Y primerbind 7|2 £ %|2k &7 order(location,
location) GIAXIE AHRS}ZLE primer_bind 7| WS AEE 4 QUL
5.29. EX 7| propeptide
g9 Z2HEEOIE 2Y MY, d=x(mature) T E WHES FYYSEE BHEs ZZHHMH(proprotein)2 = Q0]
e 2 ME
ME SHY X} allele
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function

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

5.30. Feature Key protein_bind

pefinition non-covalent protein binding site on nucleic acid

Mandatory qualifiers bound_moiety

optional qualifiers allele
function
gene
gene_synonym
map
note
operon
standard_name

Ccomment note that the regulatory feature key and regulatory_class qualifier with the value
“ribosome_binding_site” must be used to describe ribosome binding sites

5.31. Feature Key regulatory

Definition any region of a sequence that functions in the regulation of transcription,
translation, replication or chromatin structure;

Mandatory qualifiers regulatory_class

optional qualifiers allele
bound_moiety
function
gene
gene_synonym
map
note
operon
phenotype
pseudo
pseudogene
standard_name
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function
gene
gene_synonym
map
note
product
pseudo
pseudogene
standard_name
5.30. EX 7B protein_bind
8ol it ol BT HI3R 2 29
Zi4 X} bound_moiety
MEH SR X; allele
function
gene
gene_synonym
map
note
operon
standard_name
Fank regulatory E& 7|5 9 "ribosome_binding_site" ZtS 7}%l regulatory_class $HHAIS AF2SH0] ribosome A% 2
2ystofor stot
5.31. EX Iz regulatory
g9l TAL Y, S8 L= HME x| ZHO| A83t= MEol 9
2= SEH A regulatory_class
MEH SEE X} allele

bound_moiety
function

gene
gene_synonym
map

note

operon
phenotype
pseudo
pseudogene

standard_name
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5.32. Feature Key

Definition

optional qualifiers

repeat_region

region of genome containing repeating units

allele
function

gene
gene_synonym
map

note
rpt_family
rpt_type
rpt_unit_range
rpt_unit_seq
satellite
standard_name

5.33. Feature Key

Definition

optional Qualifiers

Comment

rep_origin

origin of replication; starting site for duplication of nucleic acid to give two

identical copies

allele
direction
function

gene
gene_synonym
map

note
standard_name

direction qualifier has valid values: left, right, or both

5.34. Feature Key

Definition

optional qualifiers

Comment

rRNA

mature ribosomal RNA; RNA component of the ribonucleoprotein particle (ribosome)

which assembles amino acids into proteins

allele
function
gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name

rRNA sizes should be annotated with the product qualifier
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5.32.
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allele
function
gene
gene_synonym
map

note
rpt_family
rpt_type
rpt_unit_range
rpt_unit_seq
satellite

standard_name

5.33.

SEvik=3 rep_origin
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rx
i
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>

allele

direction
function

gene
gene_synonym
map

note

standard_name

02t
kl

direction $HYXt= CHS Ol fE%H gf2 =Lk left, right, £& both

5.34.

dm
0
N
fot

rRNA

Yol K% ribosome RNA; Of0|i=4H EHTE ZRSHs 2|sAEHlT QX2 E5)0 RNA i

I

2

Iu}
ot
o2l
>

allele

function
gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name

ozt
kt

rRNA 3A7|= product $HHAIZ FAME Z0lOf shCt
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5.35. Feature Key

Definition

optional qualifiers

organism scope

S_region

switch region of immunoglobulin heavy chains; involved in the rearrangement of
heavy chain DNA leading to the expression of a different immunoglobulin class from
the same B-cell

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes

5.36. Feature Key

Definition

optional qualifiers

sig_peptide

signal peptide coding sequence; coding sequence for an N-terminal domain of a
secreted protein; this domain is involved in attaching nascent polypeptide to the
membrane leader sequence

allele
function

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name
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5.35. EXN Iz S_region
Mol Mo Z 2 &2l (immunoglobulin) S(heavy chains)o| AQIX| A SUst B-MEZZEEH CHE HZZ & 2l((immunoglobulin)
20 UHE RESts 4 DNAQ A Zof| 2ofgh
MEH SEEXE allele
gene
gene_synonym
map
note
product
pseudo
pseudogene
standard_name
yex Hgwsl R
5.36. EX Iz sig_peptide
ol Mz HEIE 3G MY 2H|E CHEOl N-E Moo st 2Y Mg o] =oele X7 E2HEEE W
2| (membrane leader) A0 H&AI7|= o 2ojgh
MEH SEY R} allele
function
gene

gene_synonym
map

note

product
pseudo
pseudogene

standard_name
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5.37. Feature Key

Definition

Mandatory qualifiers

optional qualifiers

source

identifies the source of the sequence; this key 1is mandatory; every sequence will
have a single source key spanning the entire sequence

organism
mol_type

cell_line
cell_type
chromosome
clone
clone_11ib
collected_by
collection_date
cultivar
dev_stage
ecotype
environmental_sample
germline
hapTogroup
haplotype
host
identified_by
isolate
isolation_source
Tab_host
Tlat_Ton
macronuclear
map
mating_type
note
organelle
PCR_primers
plasmid
pop_variant
proviral
rearranged
segment
serotype
serovar

sex

strain
sub_clone
sub_species
sub_strain
tissue_lib
tissue_type

variety
Molecule scope any
5.38. Feature Key stem_Tloop

Definition

optional qualifiers

hairpin; a double-helical region formed by base-pairing between adjacent (inverted)
compTlementary sequences in a single strand of RNA or DNA

allele
function

gene
gene_synonym
map

note

operon
standard_name
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5.37.
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source

MEo| 7|fE ME; 0 7|2 o 710 MY 25 ME2 TH MO ZM StLte| source 7|28 JHE HY

organism

mol_type

cell_line
cell_type
chromosome
clone
clone_lib
collected_by
collection_date
cultivar
dev_stage
ecotype
environmental_sample
germline
haplogroup
haplotype
host
identified_by
isolate
isolation_source
lab_host
lat_lon
macronuclear
map
mating_type
note
organelle
PCR_primers
plasmid
pop_variant
proviral
rearranged
segment
serotype
serovar

sex

strain
sub_clone
sub_species
sub_strain
tissue_lib
tissue_type

variety

2= A

stem_loop

hairpin 2% £hel 7450l RNA = DNAOIAM QI ok E) &2

allele

function

gene
gene_synonym
map

note

operon
standard_name

ME Atole] G740 ofs HgE 0lF L FY
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5.39. Feature Key STS
Definition sequence tagged site; short, single-copy DNA sequence that characterizes a mapping
Tandmark on the genome and can be detected by PCR; a region of the genome can be
mapped by determining the order of a series of STSs
optional qualifiers allele
gene
gene_synonym
map
note
standard_name
Molecule scope DNA
Ccomment STS Tlocation to include primer(s) in primer_bind key or primers
5.40. Feature Key telomere
Definition region of biological interest identified as a telomere and which has been
experimentally characterized
optional qualifiers note
rpt_type
rpt_unit_range
rpt_unit_seq
standard_name
comment the telomere feature describes the interval of DNA that corresponds to a specific
structure at the end of the Tlinear eukaryotic chromosome which is required for the
integrity and maintenance of the end; this region is unique compared to the rest of
the chromosome and represents the physical end of the chromosome
5.41. Feature Key tmRNA

Definition

optional qualifiers

transfer messenger RNA; tmRNA acts as a tRNA first, and then as an mRNA that
encodes a peptide tag; the ribosome translates this mRNA region of tmRNA and
attaches the encoded peptide tag to the C-terminus of the unfinished protein; this
attached tag targets the protein for destruction or proteolysis

allele
function
gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name
tag_peptide
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5.39. £ 7% STS
ol Mg Efj(tagged) £ FTAM 4o M WEOA(landmark)E SF A1 PCRO| ofs HEE =+ A= HES CHY-7]|
DNA MZ; RTH Q| Y2 YOl TS| =ME ZEHZN HLE = AS.
MEH SR XF allele
gene
gene_synonym
map
note
standard_name
22X HEHL DNA
FSgn ) primer_bind 7|Z & ZZI0|HO|A Z2I0|H(E)E Zast7| et STS K|
5.40. EXN IS5 telomere
el HZ20/0j2 AMEmn dEMoR o YESE 2y 39
MEd SRRt note
rpt_type
rpt_unit_range
rpt_unit_seq
standard_name
S 20|10 EYS LHo| XY W LEo| RXE Lo Tadt MY T JMH ol Lthol £F FXO| 3T St= DNA
2RIE 71&sta; o] Y2 LA FAM| et Hlsto] S50 PMA Ol E2[X LEE EHOICH
5.41. E£3 7|z tmRNA
pspel transfer messenger RNA; tmRNAL 2 M tRNAS| eSS £33l O3, HEIE Ef1E YS3lst= mRNAS &g
otoh 2|2 &2 tmRNASl mRNA dolg Hstn, 2ostel HEIE 1S O/t TH ROl C-LEHo| REAI7| L,
of BAE Bj1E I E& HMY 26E 9o HUTS EXNoE #r
MEH SEE X} allele
function
gene

gene_synonym
map

note

product
pseudo
pseudogene
standard_name

tag_peptide
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5.42. Feature Key transit_peptide
pDefinition transit peptide coding sequence; coding sequence for an N-terminal domain of a

nuclear-encoded organellar protein; this domain is involved in post-translational
import of the protein into the organelle

optional qualifiers allele
function
gene
gene_synonym
map
note
product
pseudo
pseudogene
standard_name

5.43. Feature Key tRNA

Definition mature transfer RNA, a small RNA molecule (75-85 bases long) that mediates the
translation of a nucleic acid sequence into an amino acid sequence

optional qualifiers allele
circular_RNA
anticodon
function
gene
gene_synonym
map
note
operon
product
pseudo
pseudogene
standard_name
trans_splicing

5.44. Feature Key unsure

pDefinition a small region of sequenced bases, generally 10 or fewer in its Tength, which could
not be confidently identified. Such a region might contain called bases (a, t, g,
or c), or a mixture of called-bases and uncalled-bases ('n').

optional qualifiers allele
compare
gene
gene_synonym
map
note
replace

Comment use the replace qualifier to annotate a deletion, insertion, or substitution.
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allele
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map

note

operon
product
pseudo
pseudogene
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trans_splicing
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allele
compare
gene
gene_synonym
map

note
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5.45. Feature Key

Definition

optional qualifiers

organism scope

V_region

variable region of immunoglobulin Tight and heavy chains, and T-cell receptor
alpha, beta, and gamma chains; codes for the variable amino terminal portion; can
be composed of V_segments, D_segments, N_regions, and J_segments

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes

5.46. Feature Key

Definition

optional qualifiers

organism scope

V_segment

variable segment of immunoglobulin 1light and heavy chains, and T-cell receptor
alpha, beta, and gamma chains; codes for most of the variable region (V_region) and
the last few amino acids of the leader peptide

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes

5.47. Feature Key

Definition

optional qualifiers

variation

a related strain contains stable mutations from the same gene (e.g., RFLPs,
polymorphisms, etc.) which differ from the presented sequence at this Tlocation (and
possibly others)

allele
compare
frequency
gene
gene_synonym
map

note
phenotype
product
replace
standard_name

Comment used to describe alleles, RFLP’s, and other naturally occurring mutations and
polymorphisms; use the replace qualifier to annotate a deletion, insertion, or
substitution; variability arising as a result of genetic manipulation (e.g., site
directed mutagenesis) must be described with the misc_difference feature
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note
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standard_name
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5.46. £ Iz V_segment
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Ofoj = 4tof Chet 2=
MEH SEH R allele
gene
gene_synonym
map
note
product
pseudo
pseudogene
standard_name
HEN Heys Tl E
5.47. EX Iz variation
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Moy sxt
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28 2F= LS FYXOI:RFLP, Cdd S)0M 0 YX|(X 7hs3tE ChE)AM RMAIE Mot ohE ebgx el

allele

compare
frequency
gene
gene_synonym
map

note
phenotype
product
replace

standard_name

8 R XHallele), RFLP &L 7|EF XjQ1 2l SAHO| 8 LYY S 7|&3t= HOf AL EILh replace SHEXIE ARESHO]
AR, 4 E== oiFo FMS Coh RTA ZEo| Atz LHSHE MSYO: 29 A SAYO| FH2
&

misc_difference EX o2 7|&E|0{0F StC}
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5.48. Feature Key

Definition

optional qualifiers

Comment

37UTR

1) region at the 3’ end of a mature transcript (following the stop codon) that is
not translated into a protein;

2) region at the 3' end of an RNA virus (following the last stop codon) that is not
translated into a protein;

allele
function

gene
gene_synonym
map

note
standard_name
trans_splicing

The apostrophe character has special meaning in XML, and must be substituted with
“&apos;” in the value of an element. Thus “3’UTR” must be represented as
“3&apos;UTR” 1in the xML file, i.e., <INSDFeature_key>3&apos;UTR</INSDFeature_key>

5.49. Feature Key

Definition

optional qualifiers

5’UTR

1) region at the 5’ end of a mature transcript (preceding the initiation codon)
that is not translated into a protein;

2) region at the 5' end of an RNA virus (preceding the first initiation codon) that
is not translated into a protein;

allele
function

gene
gene_synonym
map

note
standard_name
trans_splicing

comment The apostrophe character has special meaning in XML, and must be substituted with
“&apos;” in the value of an element. Thus “5’UTR” must be represented as
“5&apos;UTR” in the XML file, 1i.e., <INSDFeature_key>5&apos;UTR</INSDFeature_key>
en/ 03-26-i Date: November 2021
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SECTION 6: QUALIFIERS FOR NUCLEOTIDE SEQUENCES

This section contains the list of qualifiers to be used for featuresin nucleotide sequences. The qualifiers are listed in
alphabetic order.

Where the value formatis “none”, the INSDQualifier value elementmust not be used and the
NonEnglishQualifier_value element must not be used.

Where the value formatis free text thatis identified as language-dependent, one of the follow ing must be used:
1)the INSDQualifier value element;or
2)the NonEnglishQualifier value element;or
3) both the INSDQualifier valueelementandthe NonEnglishQualifier value element.

Where the value formatis something other than “none” but not identified as language-dependent free text, the
INSDQualifier valueelementmust be usedandthe NonEnglishQualifier value elementmust not be used.

PLEASE NOTE: Any qualifier value provided for a qualifier w ith a language-dependent “free text” value format may require
translation for national or regional procedures. The qualifiers listed in the follow ing table are considered to have language -
dependent free text values:

Table 5: List of qualifier values for nucleotide sequences with language-dependent free-text values

Section Language-Dependent Free Text Value
6.3 bound_moiety
6.5 cell_type
6.8 clone
6.9 clone_Iib
6.11 collected_by
6.14 cultivar
6.15 dev_stage
6.18 ecotype
6.22 function

6.24 gene_synonym
6.26 haplogroup
6.28 host

6.29 identified_by
6.30 isolate
6.31 isolation_source
6.32 lab_host
6.36 mating_type
6.41 note

6.45 organism
6.47 phenotype
6.49 pop_variant
6.50 product
6.66 serotype
6.67 serovar
6.68 sex

6.69 standard_name
6.70 strain

6.71 sub_clone
6.72 sub_species
6.73 sub_strain
6.75 tissue_lib
6.76 tissue_type
6.81 variety
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6.3 bound_moiety
6.5 cell_type
6.8 clone
6.9 clone_lib
6.11 collected_by
6.14 cultivar
6.15 dev_stage
6.18 ecotype
6.22 function
6.24 gene_synonym
6.26 haplogroup
6.28 host
6.29 identified_by
6.30 isolate
6.31 isolation_source
6.32 lab_host
6.36 mating_type
6.41 note
6.45 organism
6.47 phenotype
6.49 pop_variant
6.50 product
6.66 serotype
6.67 serovar
6.68 sex
6.69 standard_name
6.70 strain
6.71 sub_clone
6.72 sub_species
6.73 sub_strain
6.75 tissue_lib
6.76 tissue_type
6.81 variety
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6.1. Qualifier allele
Definition name of the allele for the given gene
Mandatory value format free text
Example <INSDQualifier_value>adhl-1</INSDQualifier_value>
comment all gene-related features (exon, CDS etc) for a given gene should share the same
allele qualifier value; the allele qualifier value must, by definition, be
different from the gene qualifier value; when used with the variation feature key
the allele qualifier value should be that of the variant.
6.2 Qualifier anticodon
Definition Tocation of the anticodon of tRNA and the amino acid for which it codes
Mandatory value format (pos:<Tlocation>,aa:<amino_acid>,seq:<text>) where <location> is the position of the
anticodon and <amino_acid> is the three Tetter abbreviation for the amino acid
encoded and <text> is the sequence of the anticodon
Example <INSDQualifier_value>(pos:34..36,aa:Phe,seq:aaa)</INSDQualifier_value>
<INsDQualifier_value>(pos:join(5,495..496) ,aa:Leu,seq:taa)</INsDQualifier_value>
<INsDQualifier_value>(pos:complement(4156..4158),aa:Glu,seq:ttg)</INSDQualifier_val
ue>
6.3 Qualifier bound_moiety
Definition name of the molecule/complex that may bind to the given feature
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>GAL4</INSDQualifier_value>
Comment A single bound_moiety qualifier is permitted on the "misc_binding", "oriT" and
"protein_bind" features.
6.4 Qualifier cell_Tine
pDefinition cell Tine from which the sequence was obtained
Mandatory value format free text
Example <INSDQualifier_value>MCF7</INSDQualifier_value>
6.5 Qualifier cell_type

Definition

Mandatory value format

Example

cell type from which the sequence was obtained

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INSDQualifier_value>Teukocyte</INSDQualifier_value>
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6.1. HE K}

allele

FOT REXO| ChSH allele2] FY

of <INSDQualifier_value>adh1-1</INSDQualifier_value>
S FO|T RO Ciet 2= |FA #E ETY(exon, CDS &) SLT allele oHIX} 242 S/ BI0|0F BHLt. allele HYAL
22 Moo of8) gene SHYA Lot THatop HTh. variation S 7Bt S ALBHE AL, allele SHYRL e W ol
240[0{Of BhC
6.2. S A} anticodon
Mol tRNAQ| OtE| T =(anticodon) & 0|2 AL dt= 00| At Q|X|

(pos:<location>,aa:<amino_acid> seq:<text>) 07| A <location>2 QtE|ZE=9| X|0|1, <amino_acid>£ YT 3HE
otaliate] 3-2x} 2tofolch. <text>& SHE|REQ| Ado|ct

o <INSDQualifier_value>(pos:34..36,aa:Phe,seq:aaa) </INSDQualifier_value>
<INSDQualifier_value>(pos;join(5,495..496),aa:Leu,seq:taa) </INSDQualifier_value>
<INSDQualifier_value>(pos:complement(4156.4158),aa:Glu,seq:ttg) </INSDQUALIFIER _value>

6.3. S K} bound_moiety

ol FO|T Eo| Adge = A= 2A/SYH I

Lry = EEPNS
(AO{Q|EX: 0] gt2 =7H/X|Y HXto| thst Ho| Zagh = UCt)

o <INSDQualifier_value>GAL4 </INSDQualifier_value>

FSn) H bound_moiety $HYXFIE "misc_binding", "oriT” 8! "protein_bind" E& 0= & =Ct

6.4. S X} cell_line

o MNEg A2 MEZZF(cell line)

Yy = EEINS

o <INSDQualifier_value>MCF7 </INSDQualifier_value>

6.5. S X} cell_type

ol MEE 22 M=E EtY

L2y =N EEPNS
(AO{Q|EX: 0] gt2 =7H/XH HEXto| thst Ho| Zagh = AUCt)

o <INSDQualifier_value>leukocyte </INSDQualifier_value>
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6.6 Qualifier chromosome
Definition chromosome (e.g., Chromosome number) from which the sequence was obtained
Mandatory value format free text
Example <INSDQualifier_value>1</INSDQualifier_value>
<INSDQualifier_value>Xx</INSDQualifier_value>
6.7 Qualifier circular_RNA
pefinition indicates that exons are out-of-order or overlapping because this spliced RNA
product is a circular RNA (circRNA) created by backsplicing, for example when a downstream exon in the gene is
located 5' of an upstream exon in the RNA product
value format none
Comment should be used on features such as CDS, mRNA, tRNA and other features that are
produced as a result of a backsplicing event. This qualifier should be used only when the splice event is
indicated in the "join" operator, eg join(complement(69611..69724),139856..140087)
6.8. Qualifier clone
pefinition clone from which the sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Tambda-hIL7.3</INSDQualifier_value>
Ccomment a source feature must not contain more than one clone qualifier; where the sequence
was obtained from multiple clones it may be further described in the feature table
using the feature key misc_feature and a note qualifier to specify the multiple
clones.
6.9. Qualifier clone_Tl1ib
Definition clone library from which the sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Tambda-hIL7</INSDQualifier_value>
6.10. Qualifier codon_start
Definition indicates the offset at which the first complete codon of a coding feature can be
found, relative to the first base of that feature.
Mandatory value format 1or 2or3
Example <INSDQualifier_value>2</INSDQualifier_value>
en/ 03-26-i Date: November 2021
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6.6. A A} chromosome
Mol Mg o AMH(O: FuK H)
Yy =Y EEPN
o <INSDQUALIFIER _value>1</INSDQualifier_value>
<INSDQualifier_value>X</INSDQualifier_value>
6.7. S X} circular_RNA
Ho o (exon)S 0| =A7t BRI ALt S8 (overlapping)0l £l XS LIEFLID, 0= O|2{gh AZaf0[AlEl RNA A20]
g A Z 20| A (backsplicing)Of] 2|8 Al & (circular) RNA(circRNA)O| Z| R} 7| {EO0|Ct. G|E EH, XIS
Ot2f Z(downstream) 20| DNAYO| Al 9{Z(upstream) 0| 5'0f ¢|X|St= Z{o|Ch
3t = g
&a CDS, mRNA, tRNAQ} 22 S7O|L} backsplicing AFA9] At M Yd&|l= CHE ST0| AH8E(OF Bt O SHYAH= fjoin'
ALXHOE EH join(complement(69611..69724).139856.40087))0f| A} AZ 20| A(splicing) A4S LIEHHDE AR E|OfOF
oLt
6.8. S X} clone
gl Mgg 22 2B
Lzt Y XIS
(AO{Q|EX: 0] gt2 =7H/XH HEXto| thst Ho| Zagh = AUCt)
o <INSDQualifier_value>lambda-hIL7.3 </INSDQualifier_value>
& source M  0[4t9| clone SHYALS ES|AL OLIEICE ABO| [ SECRRE S8 F90, 57 Iz
misc_feature 8! note SHEALE ALEOIO] £F EO| F7I2 7|&E|0] OIS 282 §8Y + Ut
6.9. A R} clone._lib
g9 MEE 22 2& 2toj2azg
EReE AREHAE
(AOQ|EX: 0] gt2 =7H/XY ZXto| thst Hjo] st = AUCt)
o <INSDQualifier_value>lambda-h IL7 </INSDQualifier_value>
6.10. A R} codon_start
Ho ST ST MR Y7ol BhohA coding SHO| HHM AT AE(codon)0] LAY 4 UL LEM(offseS
LHEFEH CF
g 1E=2EE 3
o <INSDQualifier_value>2</INSDQualifier_value>
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6.11. Qualifier collected_by

Definition name of persons or institute who collected the specimen

Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures

Example <INSDQualifier_value>Dan Janzen</INSDQualifier_value>

6.12. Qualifier collection_date

pDefinition date that the specimen was collected.

Mandatory value format YYYY-MM-DD, YYYY-MM or YYYY

Example <INSDQualifier_value>1952-10-21</INSDQualifier_value>
<INSDQualifier_value>1952-10</INSDQualifier_value>
<INSDQualifier_value>1952</INSDQualifier_value>

Comment 'Yyyy' is a four-digit value representing the year. 'MM' 1is a two-digit value
representing the month. 'DD' is a two-digit value representing the day of the
month.

6.13. Qualifier compare

Definition Reference details of an existing public INSD entry to which a comparison is made

Mandatory value format [accession-nunmber.sequence-version]

Example <INSDQualifier_value>AJ634337.1</INSDQualifier_value-

Ccomment This qualifier may be used on the following features: misc_difference, unsure, and
variation. Multiple compare qualifiers with different contents are allowed within a
single feature. This qualifier is not intended for large-scale annotation of
variations, such as SNPs.

6.14. Qualifier cultivar

Definition

Mandatory value format

Example

Comment

cultivar (cultivated variety) of plant from which sequence was obtained

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INSDQualifier_value>Nipponbare</INsbQualifier_value>
<INSDQualifier_value>Tenuifolius</INSDQualifier_value>
<INsDQualifier_value>Candy Cane</INSDQualifier_value>
<INSDQualifier_value>IR36</INSDQualifier_value>

"cultivar’ is applied solely to products of artificial selection; use the variety
qualifier for natural, named plant and fungal varieties.
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6.11 ISPy collected_by
¥ol HES ST MY EE VT 3Y
Ly =Y EEPN
(HOIQJEX: O] g2 =7K/X|H ZAto| Thst #ojo] Hag 4 RUALh)
o <INSDQualifier_value>Dan Janzen </INSDQualifier_value>
6.12. ISPy collection_date
o BEE0| =FTE gR.
St o YYYY-MM-DD, YYYY-MM EEE= YYYY
of <INSDQualifier_value>1952-10-21 </INSDQualifier_value>
<INSDQualifier_value>1952-10</INSDQualifier_value>
<INSDQualifier_value>1952 </INSDQualifier_value>
S YYYY'= QRS BWSE U At2] RAO|CEL 'MM'2 28 BWSts & Xt2| %At gHo|Ch. 'DD's 9| ¥g EMdH:= &
X2 =X} grolct.
6.13. A R} compare
e H7b O|R0IX|= 7|&E 37§ INSD &0 st &E AF At

[accession-number.sequence-version]

o <INSDQualifier_value>AJ634337.1</INSDQualifier_value>
FSon 0| $HEXH= misc_difference, unsure 3! variation EXO|A A% 4= QICt CHE2 2EHIXZE 77 of3 'compare’ SHYXH=
Sy EFoz SGECL 0 BYAHE SNPRH 22 WHO| CiFE FMo|s MK ULt
6.14. SHA XH cultivar
g9 MEE 22 A2 FZXH B
EReE AREHAE

(AOf2IZ=H: 0] g2 =KX ZEXtof Cist #ojo| Bad 4 Qo)

<INSDQualifier_value>Nipponbare </INSDQualifier_value>
<INSDQualifier_value>Tenuifolius </INSDQualifier_value>
<INSDQualifier_value>Candy Cane</INSDQualifier_value>
<INSDQualifier_value>IR36 </INSDQualifier_value>

‘cultivar's 215 ME FFofT HEECH HA M &

ok

YOo| FBO| variety BHYAE AHESHA| 2.
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6.15. Qualifier dev_stage
Definition if the sequence was obtained from an organism in a specific developmental stage, it
is specified with this qualifier
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>fourth instar larva</INSDQualifier_value>
6.16. Qualifier direction
pefinition direction of DNA replication
Mandatory value format left, right, or both
where left indicates toward the 5’ end of the sequence (as presented) and right
indicates toward the 3’ end
Example <INSDQualifier_value>left</INSDQualifier_value>
comment The values Tleft, right, and both are permitted when the direction qualifier is used
to annotate a rep_origin feature key. However, only left and right values are
permitted when the direction qualifier is used to annotate an oriT feature key.
6.17. Qualifier EC_number
Definition Enzyme Commission number for enzyme product of sequence
Mandatory value format free text
Example <INSDQualifier_value>1.1.2.4</INSDQualifier_value>
<INSDQualifier_value>1.1.2.-</INSDQualifier_value>
<INSDQualifier_value>1.1.2.n</INSDQualifier_value>
<INsDQualifier_value>1.1.2.nl</INsDQualifier_value>
Comment valid values for EC numbers are defined in the 1ist prepared by the Nomenclature
committee of the International Union of Biochemistry and Molecular Biology (NC-
IUBMB) (pubTlished in Enzyme Nomenclature 1992, Academic Press, San Diego, or a more
recent revision thereof).The format represents a string of four numbers separated
by full stops; up to three numbers starting from the end of the string may be
replaced by dash "-" to indicate uncertain assignment. Symbols including an "n"
e.g., “n”, “nl” and so on, may be used in the last position instead of a number
where the EC number is awaiting assignment. Please note that such incomplete EC
numbers are not approved by NC-IUBMB.
6.18. Qualifier ecotype
pDefinition a population within a given species displaying genetically based, phenotypic traits
that reflect adaptation to a Tocal habitat
Mandatory value Format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Columbia</INSDQualifier_value>
Comment an example of such a population is one that has adapted hairier than normal leaves
as a response to an especially sunny habitat. ’'Ecotype’ is often applied to
standard genetic stocks of Arabidopsis thaliana, but it can be applied to any
sessile organism.
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6.15. S A} dev_stage
ol MEO| £ LY Ao A= YEHMEZEEH oY F20, o] HFYXE XYt
L4y = EEPNS
(AO{Q|EX: 0] gt2 =7H/X|Y HXto| thst Ho| Zagh = UCt)
o <INSDQualifier_value>fourth instar larva</INSDQualifier_value>
6.16. o™ K} direction
e DNA =H|o| et
L4z = % 02E EL U= wy
O7[0AM, RE2(RAIE HZ) MEo| 5-2E Zo= st RLEZRR MEQ| 3-2H Fo= HABC
of <INSDQualifier_value>left</INSDQualifier_value>
S direction SHHAHE AMESLO| rep_origin £ 7|20 FME E Wi A% 8% W 259 0] 3{&ECh 2Lt
direction $HYXIE AFB3}0l oriT £F 7|30 FHS ¢ [j= A% 9 @2 o+ 5|BECt
6.17. St Kb EC_number
ol Mol ma YYEO Ofe 24 He
EReE AREHAE
of <INSDQualifier_value>1.1.2.4 </INSDQualifier_value>
<INSDQualifier_value>1.1.2.- </INSDQualifier_value>
<INSDQualifier_value>1.1.2.n</INSDQualifier_value>
<INSDQualifier_value>1.1.2.n1</INSDQualifier_value>
Fank EC Hiof Cfst fast 72 =2H Msist 9 2X1 ME3 #35|(NC-IUBMB)S| M 2|213|(Enzyme Nomenclature 1992,
Academic Press, San Diego, = WL 22 Ji-TH0| 27ho| o8 ZHME 220 HMo|z|of UCt WAL ORER
-T“='E| 4740 XAt O|F0T EXEE BYBICEL 2AE| LHOIA ARSI Z|0f 3749 =At= 4T 22
BA[SL7] Qleh "-"2 ChHIE 4= ACh EC Bt 2ES 7|Ch2l= #M= cfdl orX|eh 9|0 “n”, "nl" S3t Z2 "n"g
Z3st 7|z 52 AH8Y 4 ACh Oj2fst SATE EC Mz = NCIUBMBOIA SQARIX| @=Lt
6.18. A R} ecotype
e R MAXO st X3S erYst= RTAO 7|4tet, 2dd SHE LiE=, FOT () WolMel HE
Lay =Y EEPS
(AO|Q|EX: 0] 2 =7H/X|Y HEXto| thst W0 Zagh = Urt)

<INSDQualifier_value>Columbia </INSDQualifier_value>

qei FES o= S8 WO & S AARO| Of$ ¥SOE M wct Ho| B2 TEOIC Eoype'e FF
|

Arabidopsis thalianal| E& S™AI AE(stock)0ff HE&|X|Q, 2E DXk(sessile) MEH 0| HE8 4+ At
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6.19. Qualifier

Definition

value format

Comment

environmental_sample

identifies sequences derived by direct molecular isolation from a bulk
environmental DNA sample (by PCR with or without subsequent cloning of the product,
DGGE, or other anonymous methods) with no reliable identification of the source
organism. Environmental samples include clinical samples, gut contents, and other
sequences from anonymous organisms that may be associated with a particular host.
They do not include endosymbionts that can be reliably recovered from a particular
host, organisms from a readily identifiable but uncultured field sample (e.g., many
cyanobacteria), or phytoplasmas that can be reliably recovered from diseased plants
(even though these cannot be grown in axenic culture)

none

used only with the source feature key; source feature keys containing the
environmental_sample qualifier should also contain the isolation_source qualifier;
a source feature including the environmental_sample qualifier must not include the
strain qualifier.

6.20. Qualifier

Definition

Mandatory value format

Example

Comment

exception

indicates that the coding region cannot be translated using standard biological
rules

one of the following controlled vocabulary phrases:
RNA editing

rearrangement required for product

annotated by transcript or proteomic data

<INSDQualifier_value>RNA editing</INSDQualifier_value>
<INSDQualifier_value>rearrangement required for product</INSDQualifier_value>

only to be used to describe biological mechanisms such as RNA editing; protein
translation of a CDS with an exception qualifier will be different from the
corresponding conceptual translation; must not be used where transl_except
qualifier would be adequate, e.g., in case of stop codon completion use.

6.21. Qualifier

Definition

Mandatory value format

Example

frequency

frequency of the occurrence of a feature

free text representing the proportion of a population carrying the feature
expressed as a fraction

<INSDQualifier_value>23/108</INSDQualifier_value>
<INSDQualifier_value>1 in 12</INSDQualifier_value>
<INSDQualifier_value>0.85</INSDQualifier_value>

6.22. Qualifier

Definition

Mandatory value format

Example

function

function attributed to a sequence

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INSDQualifier_value>essential for recognition of cofactor </INSDQualifier_value>
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6.19. A R} environmental_sample
Ho a2 (source) MEH|Q| BHADH BHOIRl0] T $H DNA MEMAS9| S Z2Uo| T g PCR 2, DGGE &
E= 71E o Yol Qs REH AY 22(0f s L2 IS Algoint. 2y HEo= g4 HE YUY HEE %
£y s%0 ABE 4+ Ut Aol YEHo| CHE A0 EREC o7jols SN SF0N FYHOE Y 4 Yt
LH4 S84 Z(endosymbiont), 2|1 A Mg = AXCH HAEX] B2 AT AR B2 AlOH=EHE|2[0h)o)
MEHN L= BE AS0M AFHOR 3|5+Y £ e Oto|EE2tA0Kphytoplasma)s ZHE|0f UX| YCHHIE F2
HIZOR X = GRIP.
L S
pank 27X source £ 7|39t AL EICE environment_sample $HEAIS E8SHE source £% 7|3 0f& isolation_source
SHEXLZL Z 8| 0{OF Lt environment_sample $HEALE ZEeSt= source EXO|& strain $HHAIE EetsiM = OfL|EICt
6.20. St Kb exception
¥ol BE YBUY FHS A8 2Y YAS UAY + PSS LIerUCh
gt Y thgol g% of3 T2 F oLk
RNA H % (editing);
MME0| =t xfbiH(rearrangement);
TAMH| == S A CjOJE(of| ofsh FA0]
o <INSDQualifier_value>RNA editing <INSDQualifier_value>
<INSDQualifier_value>rearrangement required for product</INSDQualifier_value>
S RNA HED 22 =M HHLUFS 2YSt= Ol AL EIC) exception SHYALE = CDSO| CHME HAR [fS3t=
g™ e oS Z{0|Ck transl_except SFIALZE HESH QIX[0f AFESHM= OFLIECHO: FX| 2= &2 A2 39)
6.21. S A} frequency
Yol Sxol 2y vE
L4z = £8(fraction)2 EHEE SYZ +¥ste populationd| HIE EHSHE XRYAE
o <INSDQualifier_value>23/108 </INSDQualifier_value>
<INSDQualifier_value>1 in 12</INSDQualifier_value>
<INSDQualifier_value>0.85</INSDQualifier_value>
6.22. SHH Xt function
gl Mo 7|glet S8
EReE AFEHAE
(AOQ|EX: 0] gt2 =7M/XY ZXto| thst Hfo| st = AUCt)
o <INSDQualifier_value>essential for recognition of cofactor</INSDQualifier_value>
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comment The function qualifier is used when the gene name and/or product name do not convey
the function attributable to a sequence.
6.23. Qualifier gene
Definition symbol of the gene corresponding to a sequence region
Mandatory value format free text
Example <INSDQualifier_value>ilvE</INSDQualifier_value>
comment Use gene qualifier to provide the gene symbol; use standard_name qualifier to
provide the full gene name.
6.24. Qualifier gene_synonym
Definition synonymous, replaced, obsolete or former gene symbol
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INsDQualifier_value>Hox-3.3</INSDQualifier_value>
in a feature where the gene qualifier value is Hoxc6
Comment used where it is helpful to indicate a gene symbol synonym; when the gene_synonym
qualifier is used, a primary gene symbol must always be indicated in a gene
qualifier
6.25. Qualifier germline
pefinition the sequence presented has not undergone somatic rearrangement as part of an
adaptive immune response; it is the unrearranged sequence that was inherited from
the parental germline
value format none
comment germline qualifier must not be used to indicate that the source of the sequence is
a gamete or germ cell; germline and rearranged qualifiers must not be used in the
same source feature; germline and rearranged qualifiers must only be used for
molecules that can undergo somatic rearrangements as part of an adaptive immune
response; these are the T-cell receptor (TR) and immunoglobulin Toci in the jawed
vertebrates, and the unrelated variable lymphocyte receptor (VLR) Tlocus in the
jawless fish (lampreys and hagfish); germline and rearranged qualifiers should not
be used outside of the Craniata (taxid=89593)
6.26. Qualifier hapTogroup
pefinition name for a group of similar haplotypes that share some sequence variation.
Haplogroups are often used to track migration of population groups.
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>H*</INSDQualifier_value>
en/ 03-26-i Date: November 2021
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&2 function SHEHAHE RHAF WY WEE MHS YHY0| MY Y9I SHS LK UL O ABECE
6.23. A R} gene
Mo HY g0 thgots RHtY A4
Ly =Y EEPNS
o <INSDQualifier_value>ilvE</INSDQualifier_value>
FSgn) gene SHYXIE AMRSI0 QFX}l 7|5 HBSHAIR. BN KA HAES KI8T standard_name SHYXIE AMBIA|L.
6.24. SHE X}b gene_synonym
ol S2l0f, thAl, 74 £ o {FTAF HE(symbol)
Ly =Y EEPN
(90f IZX: 0] g2 A7/ WA Tfet Mejo| B & YUrh)
v] <INSDQualifier_value>Hox-3.3</INSDQualifier_value>
S |HXL 71z S901E UEH= 20| =80| &= RO AFEECE gene_synonym SHEAIZF AL E W 7|2 |TXL 7|==
e gene BHYXIO| EA|Z|O{OF BHCh
6.25. SHH Xb germline
Ho| MoE MUS HSM(adaptive) B 8120 AR M HAME MU RS WX LYCH O|HL 2@
WA A H(germline)ofl Al S22 MWHI =X @2 MEo|Ct
e As
S germline 3FYXLE AFBSHO] MYQ| EX 7t i XHgamete) E= WAl MZ(germ cel) S LIEILHX| g4OFOF BHC}. germline
1} rearranged BHHXAIE SUBH source EX0| AFRS|A= QHEICE germlined} rearranged $HEAHs MM B HE2O|
Yoz HAHE WSS WS 4 U EXOIT ALBSICIOF BHLL O|SE Ho| Yk HE ESO|M T-HE FEH(TCR) L
HAZEZET |TXZEHocus)0| 1, Egl= E17|(lampreys X hagfish)of Mo ZHHAEIX] @42 7t EZF =&H|(VLR)
S ™ XtxHlocus)O|C}; germlinedt rearranged $HEAHS Craniata(taxid = 89593) O|2|0| A ARE38A{= OfL|=ICh
6.26 FIESPNG haplogroup
o

o

YR M BO|E SR/St= RALE haplotyped &2 Y4. haplogroup2 T3 JHH =2l 0|§S FHst= Hof

Arg et

o
HRYse

(20} 2JEH: o] g2 F7K/AIY HAo| Chet Ho| EoE =+ AUCh)

<INSDQualifier_value>H*</INSDQualifier_value>
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6.27. Qualifier hapTlotype
Definition name for a specific set of alleles that are linked together on the same physical
chromosome. In the absence of recombination, each haplotype is inherited as a unit,
and may be used to track gene flow in populations.
Mandatory value format free text
Example <INSDQualifier_value>Dw3 B5 Cwl Al</INSDQualifier_value>
6.28. Qualifier host
pefinition natural (as opposed to laboratory) host to the organism from which sequenced
molecule was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Homo sapiens</INSDQualifier_value>
<INSDQualifier_value>Homo sapiens 12 year old girl</INSDQualifier_value-
<INSDQualifier_value>Rhizobium NGR234</INSDQualifier_value>
6.29. Qualifier identified_by
Definition name of the expert who identified the specimen taxonomically
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>John Burns</INSDQualifier_value>
6.30. Qualifier isolate
Definition individual isolate from which the sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Patient #152</INSDQualifier_value>
<INSDQualifier_value>DGGE band PSBAC-13</INSDQualifier_value>
6.31. Qualifier isolation_source

Definition

Mandatory value format

Examples

describes the physical, environmental and/or local geographical source of the
biological sample from which the sequence was derived

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INSDQualifier_value>rumen isolates from standard Pelleted ration-fed steer
#67</INSDQualifier_value>

<INSDQualifier_value>permanent Antarctic sea ice</INSDQualifier_value>
<INSDQualifier_value>denitrifying activated sludge from carbon_limited continuous
reactor</INSDQualifier_value>
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haplotype
SYe 22X MMM M2 dZE EF Y STt FHE. MEEol gle d<0l, 2 haplotype2 &tLtQ|
Cel2 QMgn, Fetol MK &S FHSte Mo AFSE £ UCH
AQEAE

o <INSDQualifier_value>Dw3 B5 Cw1l Al</INSDQualifier_value>
6.28. s R} host

gl A7l ME 2X7F LOjT HEHO ot AT (HFAD tEHY) 5F

Ly =Y SELENS
(10{OIZX: 0] 22 R7WAIS HAfo| Cfet W0 WY & rh)

o <INSDQualifier_value>Homo sapiens</INSDQualifier_value>
<INSDQualifier_value>Homo sapiens 12 year old girl</INSDQualifier_value>
<INSDQualifier_value>Rhizobium NGR234</INSDQualifier_value>

6.29. s A R} identified_by

Hel EReNOZ BES NuEY HEJel ¥Y

Lry =Y LELENS
(10{oIZX: 0] 22 R7WAIS HAO Cfet W0 WY & rh)

o <INSDQualifier_value>John Burns</INSDQualifier_value>

6.30. S R} isolate

o Mg d2 e 22| S (individual isolate)

RS LECENS
(HOIEX: 0] g2 =7MX|Y HAto| chet #ojo] Zag 5= Art)

o <INSDQualifier_value>Patient #152</INSDQualifier_value>
<INSDQualifier_value>DGGE band PSBAC-13</INSDQualifier_value>

6.31. S R} isolation_source

Hol Mol faE MEBEH ARl 22N, #EX WEE XYM XY 2YS J|ect

RS LECENS
(AO|Q|EX: 0] g2 =7H/X|Y HEXto| thst Hqo| Zagh = Urt)

ol <INSDQualifier_value> rumen isolates from standard Pelletedration-fed steer #67</INSDQualifier_value>

<INSDQualifier_value>permanent Antarctic sea ice</INSDQualifier_value>
<INSDQualifier_value>denitrifying activated sludge from carbon_limited continuous reactor</INSDQualifier_value>
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Comment

used only with the source feature key; source feature keys containing an
environmental_sample qualifier should also contain an isolation_source qualifier

6.32. Qualifier

Definition

Mandatory value format

Example

Comment

Tab_host

scientific name of the laboratory host used to propagate the source organism from
which the sequenced molecule was obtained

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INsDQualifier_value>Gallus gallus</INSDQualifier_value>
<INSDQualifier_value>Gallus gallus embryo</INSDQualifier_value>
<INsDQualifier_value>Escherichia coli strain DH5 alpha</INSDQualifier_value>
<INSDQualifier_value>Homo sapiens HeLa cells</INSDQualifier_value>

the full binomial scientific name of the host organism should be used when known;
extra conditional information relating to the host may also be included

6.33. Qualifier

Definition

Mandatory value format

Example

Tat_Ton

geographical coordinates of the location where the specimen was collected

free text - degrees latitude and longitude in format "d[d.dddd] N|s d[dd.dddd] w|E"

<INSDQualifier_value>47.94 N 28.12 w</INSDQualifier_value>
<INSDQualifier_value>45.0123 S 4.1234 E</INSDQualifier_value>

6.34. Qualifier

Definition

value format

macronuclear
if the sequence shown is DNA and from an organism which undergoes chromosomal

differentiation between macronuclear and micronuclear stages, this qualifier is
used to denote that the sequence is from macronuclear DNA

none

6.35. Qualifier

Definition

Mandatory value format

Example

map

genomic map position of feature

free text

<INSDQualifier_value>8ql2-ql3</INsDQualifier_value>

6.36. Qualifier

Definition

Mandatory value format

Examples

mating_type

mating type of the organism from which the sequence was obtained; mating type is
used for prokaryotes, and for eukaryotes that undergo meiosis without sexually
dimorphic gametes

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INSDQualifier_value>MAT-1</INSDQualifier_value>
<INSDQualifier_value>plus</INSDQualifier_value>
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Fank 23X source EZ 7|59 BHH A EICEH environment_sample $HYXIE EBSl= source £% 7|3 0f& isolation_source
HYARIE ZBE[OfOF BhC}.
6.32. SHE Xt lab_host
Mol ANHYE 2R7F Q0T vl WEHol Mool AE HHM 570 %Y
Ly =Y RgHas
(AO{Q|EX: 0] gt2 =7H/X|Y HEXto| thst Mo Zagh == UCt)
off <INSDQualifier_value>Gallus gallus</INSDQualifier_value>
<INSDQualifier_value>Gallus gallus embryo</INSDQualifier_value>
<INSDQualifier_value>Escherichia coll strain DH5 alpha</INSDQualifier_value>
<INSDQualifier_value>Homo sapiens Hela cells</INSDQualifier_value>
% 47 WSOl AMY TN By YT 0| ALGOIO{O} Bt SAEQ MUY FI 2 YHE EHY 4 ULk
6.33. S X} lat_lon
Ho| E20| £FE 9o X2 ¥ ItmE
Tt = AREHAE - "d[d.dddd] N|S d[dd.dddd] W|E" &Alo| 9= S AT
off <INSDQualifier_value>47.94 N 28.12 W</INSDQualifier_value>
<INSDQualifier_value>45.0123 S 4.1234 E</INSDQualifier_value>
6.34. A R} macronuclear
g9 HAE MO DNAO|L AL o chAef OJM < THAl AtOJofM FMA Z2tE e YEMOM G 20, O
oY= MOl Ao DNAOA Rei=ASS LtEH = Oio AFEECH
o =g Ae
6.35. S At map
ge E89 REMXEZ fAA
RS LECESS
o <INSDQualifier_value>8q12-q13</INSDQualifier_value>
6.36. A R} mating_type
Ho MOl oiTl MEHO mbf EFEY; HAY| EIYS UMME U MHOR OHHO WA MEQO| A RIS He
T S0 AHEECEH
EReE AREHAE

ol

=
(AOfoI=H: 0] g2 =7H/X|Y EXtof Cist #Hejo| Bast 4 QL)

<INSDQualifier_value>MAT-1</INSDQualifier_value>
<INSDQualifier_value>plus </INSDQualifier_value>
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Comment

<INSDQualifier_value>-</INSDQualifier_value>
<INSDQualifier_value>odd</INSDQualifier_value>
<INSDQualifier_value>even</INSDQualifier_value>"

mating_type qualifier values male and female are valid in the prokaryotes, but not
in the eukaryotes; for more information, see the entry for the sex qualifier.

6.37. Qualifier

Definition

Mandatory value format

Example

Ccomment

mobile_element_type

type and name or identifier of the mobile element which is described by the parent
feature

<mobile_element_type>[:<mobile_element_name>]
where <mobile_element_type> is one of the following:
transposon

retrotransposon

integron

insertion sequence

non-LTR retrotransposon

SINE

MITE

LINE

other

<INSDQualifier_value>transposon:Tnp9</INSDQualifier_value>

mobile_element_type is permitted on mobile_element feature key only. Mobile element
should be used to represent both elements which are currently mobile, and those
which were mobile in the past. Vvalue "other" for <mobile_element_type> requires a
<mobile_element_name>

6.38. Qualifier

Definition

Mandatory value format

Example

Comment

mod_base

abbreviation for a modified nucleotide base

modified base abbreviation chosen from this Annex, Section 2

<INSDQualifier_value>m5c</INSDQualifier_value>
<INSDQualifier_value>OTHER</INSDQualifier_value>

specific modified nucleotides not found in Section 2 of this Annex are annotated by
entering OTHER as the value for the mod_base qualifier and including a note
qualifier with the full name of the modified base as its value

6.39. Qualifier

Definition

Mandatory value format

mol_type

molecule type of sequence

one chosen from the following:
genomic DNA
genomic RNA
MRNA

TRNA

rRNA

other RNA
other DNA
transcribed RNA
viral cRNA
unassigned DNA
unassigned RNA
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<INSDQualifier_value> - </INSDQualifier_value>
<INSDQualifier_value>odd</INSDQualifier_value>
<INSDQualifier_value>even</INSDQualifier_value>"

&3 mating type SFYAF 3t s MBOIAS SRSKIS T WSOIME JA| STk RS LIS sex SRt B2 AEBHAIL.
6.37. A R} mobile_element_type
ol parent EXOoZ HYL|= 0|F QA (mobile element)?| EFY U HAE L= AHEX};
gt = <mobile_elemen t_type>[:<mobile_element_name>]
0 7| 0f A, <mobile_element_type>2 Ct& & o}LtO|Ck
transposon
retrotransposon
integron
insertion sequence
non-LTR retrotransposon
SINE
MITE
LINE
other
of <INSDQualifier_value>transposon:Tnp9</INSDQualifier_value>
F3n] mobile_element_type2 mobile_element £E% 7|S0|A{Tt S{EICt 2HIY 24 X ZHY QA9 10| ZHHY
QAE D% HEstE A0 AMESI0{0F $HCL <mobile_element_type>2| £t "other"0|&= <mobile_element_name>0|
L
6.38. A R} mod_base
¥ol B W] 4710 of2t ofof
R e Of EH, MM 201N MEHE BH H7] 240f
o <INSDQualifier_value>m5c</INSDQualifier_value>
<INSDQualifier_value>OTHER </INSDQualifier_value>
hl Of WO MM 204 #2 4 Q= SH MY HAEI|E mod_base SHHXIO| TSt oE OTHERS sid MY
@7l A FHES 1 UO2 ot note IS EBCL
6.39. SHA XH mol_type
ol A Etel MY
EEgE g S2252E sttt dEE D)

genomic DNA
genomic RNA
mMRNA

tRNA rRNA

other RNA
other DNA
transcribed RNA
viral cRNA
unassigned DNA
unassigned RNA
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Example <INSDQualifier_value>genomic DNA</INSDQualifier_value>
<INSDQualifier_value>other RNA</INSDQualifier_value>

comment mol_type qualifier is mandatory on the source feature key; the value "genomic DNA"
does not imply that the molecule is nuclear (e.g., organelle and plasmid DNA must
be described using "genomic DNA"); ribosomal RNA genes must be described using
"genomic DNA"; "rRNA" must only be used if the ribosomal RNA molecule itself has
been sequenced; values "other RNA" and "other DNA" must be applied to synthetic
molecules, values "unassigned DNA", "unassigned RNA" must be applied where in vivo
molecule is unknown.

6.40. Qualifier NncRNA_class

pefinition a structured description of the classification of the non-coding RNA described by
the ncRNA parent key

Mandatory value format TYPE
where TYPE is one of the following controlled vocabulary terms or phrases:
antisense_RNA
autocatalytically_spliced_intron
CircRNA
ribozyme
hammerhead_ribozyme
TncRNA
RNase_P_RNA
RNase_MRP_RNA
telomerase_RNA
guide_RNA
SgRNA
rasiRNA
SCRNA
SCaRNA
S1RNA
pre_miRNA
miRNA
piRNA
SNORNA
SNRNA
SRP_RNA
vault_RNA
Y_RNA
other

Example <INSDQualifier_value>autocatalytically_spliced_intron </INSDQualifier_value>
<INSDQualifier_value>siRNA</INSDQualifier_value>
<INSDQualifier_value>scRNA</INSDQualifier_value>
<INSDQualifier_value>other</INSDqualifier_value>

comment specific ncRNA types not yet in the ncRNA_class controlled vocabulary must be
annotated by entering "other" as the ncRNA_class qualifier value, and providing a
brief explanation of novel ncRNA_class in a note qualifier

6.41. Qualifier note
Definition any comment or additional information
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>A comment about the feature</INsDQualifier_value>
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o <INSDQualifier_value>genomic DNA</INSDQualifier_value>

<INSDQualifier_value>other RNA</INSDQualifier_value>

32 mol_type $HYAt= source £ 7|0 E4-0|Ct "genomic DNA"ZE2 2X7F SHAS O|0|5HX|= HECHOE S8, M=
27|82 8 E2tA0E DNAE "genomic DNA"E AE310] 7|&E|0{0F &), 2|25 RNA §FXt= "genomic DNA"E
A SH0] MBBHOIOF BT "RNA'S 2|5i% RNA 2Xt APHI7 AIH4 8 ZP0I2t AFBSICIOF BTk 3t "other RNA" 3
"other DNA"E &t E2XH0| MEE|0{0f 8t1, gt "unassigned DNA", " unassigned RNA"= MA|L{(in vivo) 2X}7F 2{X|X|
x

=
=
%2 32 HEE[00f sirt.

6.40. SHE Xt ncRNA _class

Mol ncRNA 2(f) 7|3 (parent key)o

olsf 7| H-E RNAS| 2&o| PxoE H

=

o

Lt =0 TYPE
o710l M TYPE2 O30t 22 SH Of% 80 £ #& & StLO|Ck
antisense_RNA
autocatalytically_spliced_intron
circRNA
ribozyme
hammerhead_ribozyme
IncRNA
RNase_P_RNA
RNase_MRP_RNA
telomerase_RNA
guide_RNA
sgRNA
rasiRNA
scRNA
scaRNA
siRNA
pre_m iRNA
miRNA
piRNA
snoRNA
snRNA
SRP_RNA
vaul t_RNA
Y_RNA
other

of <INSDQualifier_value> autocatalytially_spliced_intron </INSDQualifier_value>
<INSDQualifier_value>siRNA</INSDQualifier_value>
<INSDQualifier_value>scRNA </ INSDQualifier_value>
<INSDQualifier_value>other</ INSDQualifier_value>

FSgn ncRNA class SH| 0{3]0f O}Z! = E7 ncRNA E}RI2 ncRNA_class $tHAF 42 "other'E Q&stD

note BHYXLO| A2 ncRNA_classoff CHEH Zhefot S M S3Ho{oF Shet.

6.41. [ PSP note
"ol 2E oA EE 7t Y
Yag Y AREAE

(AOf2IZ=H: 0] g2 =KX ZEXtof cist #ojo] Bas 4 Qo)

o <INSDQualifier_value>A comment about the feature</INSDQualifier_value>
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6.42. Qualifier number
Definition a number to indicate the order of genetic elements (e.g., exons or introns) in the
5’ to 3’ direction
Mandatory value format free text (with no whitespace characters)
Example <INSDQualifier_value>4</INSDQualifier_value>
<INSDQualifier_value>6B</INSDQualifier_value>
comment text Timited to integers, Tletters or combination of integers and/or letters
represented as a data value that contains no whitespace characters; any additional
terms should be included in a standard_name qualifier. Example: a number qualifier
with a value of 2A and a standard_name qualifier with a value of “long”
6.43. Qualifier operon
Definition name of the group of contiguous genes transcribed into a single transcript to which
that feature belongs
Mandatory value format free text
Example <INSDQualifier_value>lac</INSDQualifier_value>
6.44. Qualifier organelle
Definition type of membrane-bound intracellular structure from which the sequence was obtained
Mandatory value format one of the following controlled vocabulary terms and phrases:
chromatophore
hydrogenosome
mitochondrion
nucleomorph
plastid
mitochondrion:kinetoplast
plastid:chloroplast
plastid:apicoplast
plastid:chromoplast
plastid:cyanelle
plastid:leucoplast
plastid:proplastid
Examples <INSDQualifier_value>chromatophore</INSDQualifier_value>
<INSDQualifier_value>hydrogenosome</INSDQualifier_value>
<INSDQualifier_value>mitochondrion</INSDQualifier_value>
<INSDQualifier_value>nucleomorph</INSDQualifier_value>
<INSDQualifier_value>plastid</INSDQualifier_value>
<INSDQualifier_value>mitochondrion:kinetoplast</INSDQualifier_value>
<INSDQualifier_value>plastid:chloroplast</INSDQualifier_value>
<INSDQualifier_value>plastid:apicoplast</INsDQualifier_value>
<INSDQualifier_value>plastid:chromoplast</INSDQualifier_value>
<INSDQualifier_value>plastid:cyanelle</INSDQualifier_value>
<INSDQualifier_value>plastid:leucoplast</INSDQualifier_value>
<INSDQualifier_value>plastid:proplastid</INSDQualifier_value>
6.45. Qualifier organism
pDefinition scientific name of the organism that provided the sequenced genetic material, if
known, or the available taxonomic information if the organism is unclassified; or
an indication that the sequence 1is a synthetic construct
en/ 03-26-i Date: November 2021



LLECTUAL PROPERTY
NIZATION

UNOFFICIAL TRANSLATION
goooo

HANDBOOK ON INDUSTRIAL PROPERTY
INFORMATION AND DOCUMENTATION

Ref.: Standards — ST.26 page: 3.26.i.35
6.42. ISPy number
Yol S-EHOA 3-LE WHOR QW RO A2 TE AR 2ME LEUE 2%
Uagyt = RRHAS@H 2X7ILE)
o <INSDQualifier_value>4 </INSDQualifier_value>
<INSDQualifier_value>6B </INSDQualifier_value>
ES g S BAE ZSHA| @i HOIE ULE BEIEHE F A £ e WEE EXO ZYCE Hotkls HAE;
F7F 80 standard_name $HY X0l ERE|0{OF StCt. Of: 2A Zt2 7HE number $HYXL 8l "long"Q| g2 7H%
standard_name 3 X}
6.43. LI ESPNG operon
gl sl SHO| Hote ©HY HANE HAEE g% WA 2159 g%
ERIgE AREHAE
o <INSDQualifier_value> lac</INSDQUALIFIER _value>
6.44. St X} organelle
g9 MEE 22 %Y MZY =2 FF
Ly = SH o3 = 237 F sfuolck
chromatophore
hydrogenosome
mitochondrion
nucleomorph
plastid
mitochondrion: kinetoplast
plastid: chloroplast
plastid: apicoplast
plastid: chromoplast
plastid: cyanelle
plastid: leucoplast
plastid: proplastid
o <INSDQualifier_value> chromatophore </INSDQualifier_value>
<INSDQualifier_value>hydrogenosome </INSDQualifier_value>
<INSDQualifier_value>mitochondrion </INSDQualifier_value>
<INSDQualifier_value>nucleomorph </INSDQualifier_value>
<INSDQualifier_value>plastid < /INSDQualifier_value>
<INSDQualifier_value>mitochondrion:kinetoplast</INSDQualifier_value>
<INSDQualifier_value> plastid:chloroplast</INSDQualifier_value>
<INSDQualifier_value> plastid:apicoplast</INSDQualifier_value>
<INSDQualifier_value>plastid:chromoplast</INSDQualifier_value>
<INSDQualifier_value> plastid:cyanelle </INSDQualifier_value>
<INSDQualifier_value> plastid:leucoplast</INSDQualifier_value>
<INSDQualifier_value> plastid:proplastid </INSDQualifier_value>
6.45. sH- X}p organism
Yol Mol 8% 22 NI YSHIL YAT oo WAH YY & YEHI BRUX 22 F20| 018 5
BERSH HE; = MU0 M K E S (synthetic construct)0|2h= EA|
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Mandatory value format

free text
Language-dependent: this value may require translation for National/Regional
procedures

Example <INSDQualifier_value>Homo sapiens</INSDQualifier_value>
6.46. Qualifier PCR_primers
Definition PCR primers that were used to amplify the sequence. A single PCR_primers qualifier
should contain all the primers used for a single PCR reaction. If multiple forward
or reverse primers are present in a single PCR reaction, multiple sets of
fwd_name/fwd_seq or rev_name/rev_seq values will be present
Mandatory value format [fwd_name: Xxx1, ]fwd_seq: xxxxx1,[fwd_name: XXX2, ]fwd_seq: xxxxx2, [rev_name:
YYY1l, Jrev_seq: yyyyyl,[rev_name: YYY2, Jrev_seq: yyyyy2
Example <INsDQualifier_value>fwd_name: colPl, fwd_seq: ttgattttttggtcayccwgaagt,rev_name:
CO1R4, rev_seq: ccwvytardcctarraartgttg</INsbQualifier_value>
<INSDQualifier_value>fwd_name: hogel, fwd_seq: cgkgtgtatcttact, rev_name: hoge2,
rev_seq: cg&lt;i&gt;gtgtatcttact</INSDQualifier_value>
<INSDQualifier_value>fwd_name: cOlPl, fwd_seq: ttgattttttggtcayccwgaagt, fwd_name:
colp2, fwd_seq: gatacacaggtcayccwgaagt, rev_name: COlR4, rev_seq:
ccwvytardcctarraartgttg</INSbQualifier_value>
Ccomment fwd_seq and rev_seq are both mandatory; fwd_name and rev_name are both optional.
Both sequences must be presented in 5’ to 3’ order. The sequences must be given in
the symbols from Section 1 of this Annex, except for the modified bases, which must
be enclosed within angle brackets < >. 1In XML, the angle brackets < and > must be
substituted with &1t; and &gt; since they are reserved characters in XML.
6.47. Qualifier phenotype
Definition phenotype conferred by the feature, where phenotype is defined as a physical,
biochemical or behavioural characteristic or set of characteristics
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>erythromycin resistance</INSDQualifier_value>
6.48. Qualifier plasmid
pefinition name of naturally occurring plasmid from which the sequence was obtained, where
plasmid is defined as an independently replicating genetic unit that cannot be
described by chromosome or segment qualifiers
Mandatory value format free text
Example <INSDQualifier_value>pC589</INsbqualifier_value>
6.49. qQualifier pop_variant

Definition

Mandatory value format

name of subpopulation or phenotype of the sample from which the sequence was
derived

free text
Language-dependent: this value may require translation for National/Regional
procedures
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ELES

(AOf2AEX: 0] g2 =KX ZEXtof tist #ojo] Bagd 4 Qloth)

o <INSDQualifier_value>Homo sapiens</INSDQualifier_value>
6.46. LI ESPNG PCR_primers
g9 MEE BEHEAMZIZ] fIsl A% PCR Zz2to|n|. ©hd PCR primers dHgXAte= ©hY PCR HHE0| MEE= ZEE
Z2to|HE Hetstofof BCh. Cho FHe E= EX Z2t0|H7F EXst= T PCR HHEQ ZR00= 02 MEQ
fwd_name/fwd_seq = rev_name/rev_seq 40| ZX{strt.
S7r =o [fwd_name: XXX1, ]fwd_seq: xxxxx1,[fwd_name: XXX2, Ifwd_seq: xxxxx2, [rev_name:YYY1l, IJrev_seq:
yyyyyl, [rev_name: YYY2, Jrev_seq : yyyyy2
o INSDQualifier_value>fwd_name: CO1P1, fwd_seq: ttgattttttggtcayccwgaagt, rev_name: CO1R4, rev_seq:
ccwvytardcctarraartgttg </INSDQualifier_value>
<INSDQualifier_value>fwd_name: hogel, fwd_seq: cgkgtgtatcttact, rev_name: hoge2, rev_seq: cg&lt;
i&gt;gtgtatttact</INSDQualifier_value>
<INSDQualifier_value>fwd_name: CO1P1, fwd_seq: ttgattttttggtcayccwgaagt, fwd_name: CO1P2, fwd_seq:
gatacacaggtcayccwgaagt, rev_name: CO1R4, rev_seq :
ccwvytardcctarraartgttg </INSDQualifier_value>
FSan | fwd_seq U rev_seqe 2% Z0|C} fwd_name Sl rev_name2 Z5F MEH ALSIOICt T A B&E 5> 3&AME
HMAISIO{OF BiCh. =M= ™ 7|5 Helstn o] EHe| MM 19| 7|22 HSE0foF 5t 4 #% < >2 [FO{OF Bt
XMLOJA 2| 22 < 9 > &l &gt2 T E|0f0F Bthy; OS2 XMLZ O 2FEl EX40|7| WE0|Ct
6.47. FIZSPNG phenotype
Hol SHo| ojef FoiE ENY, o7 ENYS BN, YUY Tt YESH SY Tt 5F NEE Folg
ERIgE Xf%—*lﬁé
O EX: O] g2 =7K/XIS EXtof| CEt Mo] HaE & QACh)
o <INSDQualifier_value>erythromycin resistance </INSDQualifier_value>
6.48. ISPy plasmid
ol MEO| HojT XA By BetA0|E9 Y, O7|M E2A0EE FMA E= 2E YA o8 2YE = Q=
Syxyoz BHEHLE MK o2 Ho,
Ly =Y ReHas
o <INSDQualifier_value>pC589 </INSDQualifier_value>
6.49. St Kb pop_variant
Ho MEo| Qe MEo| AXT F& BHYO HAY
ERIgE AREHAE
(AOQ|EX: 0] gt2 =7M/XY ZXto| thst Ho|] st = UCt)
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Example <INSDQualifier_value>popl</INSDQualifier_value>
<INSDQualifier_value>Bear Paw</INSDQualifier_value>
6.50. Qualifier product
pefinition name of the product associated with the feature, e.g., the mRNA of an mRNA feature,
the polypeptide of a CDS, the mature peptide of a mat_peptide, etc.
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>trypsinogen</INSDQualifier_value> (when qualifier appears in
CDS feature)
<INsDQualifier_value>trypsin</INSDQualifier_value> (when qualifier appears in
mat_peptide feature)
<INsDQualifier_value>XYz neural-specific transcript</INsbQualifier_value> (when
qualifier appears in mRNA feature)
6.51. Qualifier protein_id
pefinition protein sequence identification number, an integer used in a sequence listing to
designate the protein sequence encoded by the coding sequence identified in the
corresponding CDS feature key and translation qualifier
Mandatory value format an integer greater than zero
Example <INSDQualifier_value>89</INSDQualifier_value>
6.52. Qualifier proviral
pDefinition this qualifier is used to flag sequence obtained from a virus or phage that is
integrated into the genome of another organism
value format none
6.53. Qualifier pseudo
pefinition indicates that this feature is a non-functional version of the element named by the
feature key
value format none
comment The qualifier pseudo should be used to describe non-functional genes that are not
formally described as pseudogenes, e.g., CDS has no translation due to other
reasons than pseudogenization events. Other reasons may include sequencing or
assembly errors. In order to annotate pseudogenes the qualifier pseudogene must be
used, indicating the TYPE of pseudogene.
6.54. Qualifier pseudogene
pefinition indicates that this feature is a pseudogene of the element named by the feature key
Mandatory value format TYPE
where TYPE is one of the following controlled vocabulary terms or phrases:
processed
unprocessed
unitary
en/ 03-26-i Date: November 2021
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off <INSDQualifier_value>pop1</INSDQualifier_value>
<INSDQualifier_value>Bear Paw</INSDQualifier_value>
6.50. SHE At product
o ExNT pAEE HE HAEG: mRNA EZO| mRNA, CDSO| E2|HE|E, mat_peptide| A% HEIE 5)
EReE AREHAE
(A0 Q|EX: 0] Zt2 =7M/XY ZEXtof st Hqo] st = AUCt)
o <INSDQualifier_value>trypsinogen</INSDQualifier_value> (gt X7t CDS EJ0f LtEFE [f)
<INSDQualifier_value>trypsin</INSDQualifier_value> (¢4 X}7t mat_peptide EJ"Oil LIEFE )
<INSDQualifier_value>XYZ neural- specifc transcript</INSDQualifier_value> ($H’'g Xt7F mRNA E X 0f LiEtE Of)
6.51. SHH Xb protein_id
Mol S Al ¥, j23ts DS EF 7|2 U tanshton AN AMH =Y MY o8
A= stEl(encoded) T MBS XFSH7| Qs MEFEO MEE= B
gt Y oZct 2 B4
o <INSDQualifier_value >89 </INSDQualifier_value>
6.52. SHE X}b proviral
gl O] eFdxt= CHE MEHCl REMOO SHE HOl2A £= DX &2 MBS EAIStE OO A8
ot = gs
6.53. SHY Xt pseudo
g9 o §d2 &8 7|22 YYE 249 H[7|sMhon-functional) H{T0|2t= AS LHEH.
L S
ESan} YA} pseudoes FAMRT AHpseudogene)2A SAHOZ J|EEX| Y2 H7|sE |FTAL O S FARTA
840t (pseudogenization) O[HIE 0] CHE O|]FE QI HAYL|X| G CDS. 47| CtE OlRe AIEY E& ojdE2
QRS =Zgte = AUCh FARTRIC FMES e, oYX pseudogened ALZB{OF StOJOF SHO 7| BHY A=
FAREALS EtYS LIEHH.
6.54. SHY Xt pseudogene
g9 of £Ed2, £ 7I=2 YHO| XYE 229 RARTXH(pseudogene) S LIEFLHCE
Lozt =0 TYPE
O7]0f M TYPER ChE2l SH 0% £= 27 & StLolch
processed
unprocessed
unitary
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Example

Comment

allelic
unknown

<INSDQualifier_value>processed</INSDQualifier_value>
<INsDQualifier_value>unprocessed</INSDQualifier_value>
<INSDQualifier_value>unitary</INSDQualifier_value>
<INSDQualifier_value>allelic</INSDQualifier_value>
<INSDQualifier_value>unknown</INSDQualifier_value>

pefinitions of TYPE values:

processed - the pseudogene has arisen by reverse transcription of a mRNA into CDNA,
followed by reintegration into the genome. Therefore, it has lost any
intron/exon structure, and it might have a pseudo-polyA-tail.

unprocessed - the pseudogene has arisen from a copy of the parent gene by
duplication followed by accumulation of random mutations. The changes,
compared to their functional homolog, include insertions, deletions,
premature stop codons, frameshifts and a higher proportion of non-synonymous
versus synonymous substitutions.

unitary - the pseudogene has no parent. It is the original gene, which is
functional is some species but disrupted in some way (indels, mutation,
recombination) in another species or strain.

allelic - a (unitary) pseudogene that is stable in the population but importantly
it has a functional alternative allele also in the population. i.e., one
strain may have the gene, another strain may have the pseudogene. MHC
hapTotypes have allelic pseudogenes.

unknown - the submitter does not know the method of pseudogenization.

6.55. Qualifier

Definition

value format

Comment

rearranged

the sequence presented in the entry has undergone somatic rearrangement as part of
an adaptive immune response; it is not the unrearranged sequence that was inherited
from the parental germline

none

The rearranged qualifier must not be used to annotate chromosome rearrangements
that are not involved in an adaptive immune response; germline and rearranged
qualifiers must not be used in the same source feature; germline and rearranged
qualifiers must only be used for molecules that can undergo somatic rearrangements
as part of an adaptive immune response; these are the T-cell receptor (TCR) and
immunoglobulin loci in the jawed vertebrates, and the unrelated variable lymphocyte
receptor (VLR) locus in the jawless fish (lampreys and hagfish); germline and
rearranged qualifiers should not be used outside of the Craniata (taxid=89593)

6.56. Qualifier

Definition

Mandatory value format

Example

Comment

recombination_class

a structured description of the classification of recombination hotspot region
within a sequence

TYPE

where TYPE is one of the following controlled vocabulary terms or phrases:
meiotic

mitotic

non_allelic_homologous

chromosome_breakpoint

other

<INSDQualifier_value>meiotic</INSDQualifier_value>
<INSDQualifier_value>chromosome_breakpoint</INSDQualifier_value>

specific recombination classes not yet in the recombination_class controlled
vocabulary must be annotated by entering “other” as the recombination_class
qualifier value and providing a brief explanation of the novel recombination_class
in a note qualifier
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ol

allelic

unknown

<INSDQualifier_value>processed </INSDQualifier_value>
<INSDQualifier_value>unprocessed </INSDQualifier_value>
<INSDQualifier_value>unitary </INSDQualifier_value>
<INSDQualifier_value>allelic</INSDQualifier_value>
<INSDQualifier_value>unknown </INSDQualifier_value>

TYPE Zto| Ho:

processed - RALRFAH= MRNAS cDNAZ HARA|Z] & QENE HSSEORN LMSIACE W2t QEZ/H2
TZ7} YO{X| peudo-polyA-tailo] IS % UCH

unprocessed - RALRTANE EX 3 29| SAM0lo] HXO| ofs| @ RIS FHm2RE
0|29 7|6X o4& /T High &, A, =7] X ZE, ZYYAZE A H-S2 Of &
zZgtsict

unitary - RALRTXIO|= parentZh QiC 0|22 1Ro| |HAO|H, 7|sH 22 o FO|X|2t Ct
gHAl(Indels, ECIRHO0|, HjxTHO 2 HZHE Zio|Ct

allelic - ZEHOIAM QHEBHEHY) F AR XHpseudogene)= ZEHOIA HEHO[Lt S8t H
715Heg Yoot ERTAE 7ITIC= AOICh F, StLtof strain2 |FA0| 1 FARTA & 4= ACE MHC K=
FARTRQ Y |RTXE ZHEICH

E L
9|

T
O
=)
-
£l
I
=2
X
<
e

X
()
=2
=
o

unknown - M ZXt7F QAL H XL A4 0HH (pseudogenization)S 2 2Ct.

6.55.

ro
0x

Pl
>

3ol

X
b
2

ot
3l

rearranged

AEzfof HYE M
HASHM 2422 T

0| ol
= =

£ rlo
Hr
Hu
X
=
=
H
=
£
ne
njo
ENJ
rlo
IS
lo
tu
[
N
x
ne
rlo
Hr
o
0z
ik

28 Hgolct

£Q
ojo

rearranged o+ T BrS0| TSR Y= MM MEES LHEHZ| fI8H AH8E|0fAM= O &l Tt germlinedt

St source EZO| At28|M = OFL|=ICt germlinelt rearranged $HEAH= B34 MY HEZ9|
g oiC}h OS2 HO| U= HFE SE0AM T- M= +=8KX|(TCR) A
O FELHAF A sfma)ofM gl 7t F= =H(VLR) |FTRLEO| L,

Craniata(taxid = 89593) 0|2|0j|A{ AF&3BlA = OFL|ZIC}

A=
rearranged SHHXIE
LEEZ HAMZ e
HAZZET |TXEt0|

uo o

t
b

ki nz me oo
njo
o 4
2 32
rr rir
518
>
=2
2
>

> 1

i

2l

germlinelt rearranged $H%E

b

0;

6.56. St Xt

ol

s
3

recombination_class

M oA T SAZ FRol 2RO Of

rot
-
I
ikl
nx
02

TYPE

O7[0M TYPEZ SH 0% E£= 27 F StLolCh
meiotic

mitotic

non_allelic_homologous
chromosome_breakpoint

other

<INSDQualifier_value>meiotic</INSDQualifier_value>
<INSDQualifier_value>chromosome_breakpoint</INSDQualifier_value>

recombination_class £X| 0{%|0]| OlZIgl= EX =g Z2fA+= recombination_class $Hd A} ZfSZ "other'ZE Qs
7 M

s
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6.57. Qualifier

Definition

Mandatory value format

Example

Comment

regulatory_class

a structured description of the classification of transcriptional, translational,
replicational and chromatin structure related regulatory elements in a sequence

TYPE

where TYPE is one of the following controlled vocabulary terms or phrases:
attenuator

CAAT_signal

DNase_I_hypersensitive_site

enhancer
enhancer_bTlocking_eTlement
GC_signal
imprinting_control_region
insulator

Tocus_control_region
matrix_attachment_region
minus_35_signal
minus_10_signal
polyA_signal_sequence
promoter
recoding_stimulatory_region
recombination_enhancer
replication_regulatory_region
response_element
ribosome_binding_site
riboswitch

silencer

TATA_box

terminator
transcriptional_cis_regulatory_region
UORF

other

<INsDQualifier_value>promoter</INsbQualifier_value>
<INSDQualifier_value>enhancer</INsDQualifier_value>
<INSDQualifier_value>ribosome_binding_site</INSDQualifier_value>

specific regulatory classes not yet in the regulatory_class controlled vocabulary
must be annotated by entering “other” as the regulatory_class qualifier value and
providing a brief explanation of the novel regulatory_class in a note qualifier

6.58. Qualifier

Definition

Mandatory value format

Example

replace
indicates that the sequence identified in a feature’s Tocation is replaced by the

sequence shown in the qualifier’s value; if no sequence (i.e., no value) is
contained within the qualifier, this indicates a deletion

free text

<INSDQualifier_value>a</INSDQualifier_value>
<INSDQualifier_value></INSDQualifier_value> - for a deletion

6.59. Qualifier

Definition

value format

ribosomal_s1ippage

during protein translation, certain sequences can program ribosomes to change to an
alternative reading frame by a mechanism known as ribosomal sTippage

none
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6.57.

ot
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regulatory_class

TYPE

7|0 M TYPE2 SH 0% E£= 27 F StLo|Ch
attenuator

CAAT _signal
DNase_I_hypersensitive_site
enhancer
enhancer_blocking_element
GC_signal
imprinting_control_region
insulator
locus_control_region
matrix_attachment_region
minus_35_signal
minus_0_signal
polyA_signal_sequence
promoter
recoding_stimulatory_region
recombination_enhancer
replication_regulatory_region
response_element
ribosome_binding_site
riboswitch

silencer

TATA_box

terminator
transcriptional_cis_regulatory_region
uORF

other

<INSDQualifier_value>promoter</INSDQualifier_value>
<INSDQualifier_value> enhancer</INSDQualifier_value>
<INSDQualifier_value>ribosome_binding site </INSDQualifier_value>

regulatory_class S| 0{%|0f Ot% £ohX| Q42 regulatory_class SHF3At ZtO 2 "other'E st
3|

L
note &g A0 M2 regulatory_classOil CHst Ztafst HE KNSsto] FAM S EOLof Shot
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<INSDQualifier_value> a</INSDQualifier_value>

<INSDQualifier_value> </INSDQualifier_value> - At H& LtEFLY 4
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Comment

a join operator, e.g., [join(486..1784,1787..4810)] must be used in the CDS feature
Tlocation to indicate the Tocation of ribosomal_sTippage

Qualifier

Definition

Mandatory value format

Example

rpt_family

type of repeated sequence; "Alu" or "Kpn", for example

free text

<INSDQualifier_value>Alu</INSDQualifier_value>

Qualifier

Definition

Mandatory value format

Example

Comment

rpt_type

structure and distribution of repeated sequence

one of the following controlled vocabulary terms or phrases:
tandem

direct

inverted

flanking

nested

terminal

dispersed

Tong_terminal_repeat
non_Tltr_retrotransposon_polymeric_tract
centromeric_repeat

telomeric_repeat
x_eTement_combinatorial_repeat
y_prime_element

other

<INSDQualifier_value>inverted</INSDQualifier_value>
<INSDQualifier_value>long_terminal_repeat</INSDQualifier_value>

Definitions of the values:

tandem - a repeat that exists adjacent to another in the same orientation;

direct - a repeat that exists not always adjacent but is in the same orientation;

inverted - a repeat pair occurring in reverse orientation to one another on the
same molecule;

flanking - a repeat lying outside the sequence for which it has functional
significance (eg. transposon insertion target sites);

nested - a repeat that is disrupted by the insertion of another element

dispersed - a repeat that is found dispersed throughout the genome;

terminal - a repeat at the ends of and within the sequence for which it has
functional significance (eg. transposon LTRs);

Tong_terminal_repeat - a sequence directly repeated at both ends of a defined

sequence, of the sort typically found in retroviruses;

non_Ttr_retrotransposon_polymeric_tract - a polymeric tract, such as poly(dA),
within a non LTR retrotransposon;

centromeric_repeat - a repeat region found within the modular centromere;

telomeric_repeat - a repeat region found within the telomere;

x_element_combinatorial_repeat - a repeat region located between the X element and
the telomere or adjacent Y' element;

y_prime_element - a repeat region Tocated adjacent to telomeric repeats or X
element combinatorial repeats, either as a single copy or tandem repeat of
two to four copies;

other - a repeat exhibiting important attributes that cannot be described by other
values.
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FSani join GIALXH(O]: [join(486..1784,1787.4810)]2 CDS EX QX0 AFR3}0] ribosomal_slippagel| ¢IX|S LtEIY 4 QUCH
6.60. SHE Xk rpt_family
¥ol U el Aol EHe; /S S8 A’ EE Kpn'

Aagas

o <INSDQualifier_value>Alu</INSDQualifier_value>
661. sHY XL rpt_type
"ol hEE Mg x W 2R
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ozt
3]

ChEat 22 A o9 == 27 F StLiolch
tandem

direct

inverted

flanking

nested

terminal

dispersed

long_terminal_repeat
non_ltr_retrotransposon_polymeric_tract
centromeric_repeat

telomeric_repeat

x_element_comb inatorial_repeat
y_prime_element

other

<INSDQualifier_value>inverted </INSDQualifier_value>

<INSDQualifier_value>long_terminal_repeat</INSDQualifier_value>

el Mol

tandem - ST W0 C12 20| AN BRI
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6.62. Qualifier rpt_unit_range
Definition location of a repeating unit expressed as a range
Mandatory value format <base_range> - where <base_range> is the first and last base (separated by two
dots) of a repeating unit
Example <INSDQualifier_value>202..245</INsDQualifier_value>
comment used to indicate the base range of the sequence that constitutes a repeating unit
within the region specified by the feature keys oriT and repeat_region.
6.63. Qualifier rpt_unit_seq
pDefinition identity of a repeat sequence
Mandatory value format free text
Example <INSDQualifier_value>aagggc</INSDQualifier_value>
<INSDQualifier_value>ag(5)tg(8)</INsbQualifier_value-
<INSDQualifier_value>(AAAGA) 6 (AAAA) 1 (AAAGA)12</INSDQualifier_value>
comment used to indicate the literal sequence that constitutes a repeating unit within the
region specified by the feature keys oriT and repeat_region
6.64. Qualifier satellite
Definition identifier for a satellite DNA marker, composed of many tandem repeats (identical
or related) of a short basic repeated unit
Mandatory value format <satellite_type>[:<class>][ <identifier>] - where <satellite_type> is one of the
following:
satellite
microsatellite
minisatellite
Example <INSDQualifier_value>satellite: Sla</INSDQualifier_value>
<INSDQualifier_value>satellite: alpha</INSDQualifier_value>
<INSDQualifier_value>satellite: gamma III</INSDQualifier_value>
<INSDQualifier_value>microsatellite: DC130</INSDQualifier_value>
Ccomment many satellites have base composition or other properties that differ from those of
the rest of the genome that allows them to be identified.
6.65. Qualifier segment
Definition name of viral or phage segment sequenced
Mandatory value format free text
Example <INSDQualifier_value>6</INSDQualifier_value>
6.66. Qualifier serotype

Definition

Mandatory value format

serological variety of a species characterized by its antigenic properties

free text
Language-dependent: this value may require translation for National/Regional
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6.62. S X} rpt_unit_range
=Kl ool MR BHUE U= E9|o| 9IX
ERgE <base_range> - 0]7|A <base_range>: Ht5 Che(o] A HA| S OHX|2f H7|OICHE 74 Mo2 F&).
o <INSDQualifier_value>202. .245</INSDQualifier_value>
(S £d 7|= oriT % repeat_region@ 2 X|FHE FY LHOJA H= HHRIE FES= MEQ F7| Aol HLIS UEHH= ool
At
6.63. A R} rpt_unit_seq
g9 e M O XA
Ly = ECESS
o <INSDQualifier_value>aagggc </INSDQualifier_value>
<INSDQualifier_value>ag(5)tg(8) </INSDQualifier_value>
<INSDQualifier_value>(AAAGA )6(AAAA )1(AAAGA )12 </INSDQualifier_value>
S % 7= oriT U repeat_region 2 X|YE Y LHOM Ht= CHRIE TSt X AR MIE LiEHH= Clof
Ag gt
6.64. A R} satellite
el T2 72 Hts thelo] M2 HE BE(ESY Ex 2#)Ql satellite DNA markere| A X}
g =o <satellite_type>[:<class>][ <identifier>] - 017|0]| A <satellite_type>2 C}2 & s}L}:
satellite
microsatellite
minisatellite
o <INSDQualifier_value>satellite: Sla</INSDQualifier_value>
<INSDQualifier_value>satellite: alpha</INSDQualifier_value>
<INSDQualifier_value>satellite: gamma III</INSDQualifier_value>
<INSDQualifier_value>microsatellite: DC130</INSDQualifier_value>
i Cr4ol satellites 7|2 RO CHE REAS CH2 SHE 7K1 Yol 0|8 4Eg + A
6.65. A R} segment
Ho ANHYE Hol2A & mopx| THEOl Y
Lyt = ECESS
o <INSDQualifier_value>6</INSDQualifier_value>
6.66. S A R} serotype
Heo e SR oM TREEE 5O BEHAH Yy
Ly = ECESS
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Example

Comment

procedures

<INSDQualifier_value>Bl</INSDQualifier_value>

used only with the source feature key; the Bacteriological Code recommends the use
of the term ’serovar’ instead of ’serotype’ for the prokaryotes; see the
International Code of Nomenclature of Bacteria (1990 Revision) Appendix 10.B
"Infraspecific Terms".

6.67. Qualifier

Definition

Mandatory value format

Example

Comment

serovar

serological variety of a species (usually a prokaryote) characterized by its
antigenic properties

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INsDQualifier_value>0157:H7</INSDQualifier_value>

used only with the source feature key; the Bacteriological Code recommends the use
of the term ’serovar’ instead of ’serotype’ for prokaryotes; see the International
Code of Nomenclature of Bacteria (1990 Revision) Appendix 10.B "Infraspecific
Terms".

6.68. Qualifier

Definition

Mandatory value format

Examples

Comment

sex

sex of the organism from which the sequence was obtained; sex is used for
eukaryotic organisms that undergo mejosis and have sexually dimorphic gametes

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INSDQualifier_value>female</INSDQualifier_value>
<INSDQualifier_value>male</INSDQualifier_value>
<INSDQualifier_value>hermaphrodite</INSDQualifier_value>
<INSDQualifier_value>unisexual</INSDQualifier_value>
<INSDQualifier_value>bisexual</INSDQualifier_value>
<INSDQualifier_value>asexual</INSDQualifier_value>
<INSDQualifier_value>monoecious</INSDQualifier_value> [or monecious]
<INSDQualifier_value>dioecious</INSDQualifier_value> [or diecious]

The sex qualifier should be used (instead of mating_type qualifier) in the Metazoa,
Embryophyta, Rhodophyta & Phaeophyceae; mating_type qualifier should be used
(instead of sex qualifier) in the Bacteria, Archaea & Fungi; neither sex nor
mating_type qualifiers should be used in the viruses; outside of the taxa listed
above, mating_type qualifier should be used unless the value of the qualifier is
taken from the vocabulary given in the examples above

6.69. Qualifier

Definition

Mandatory value format

Example

Ccomment

standard_name
accepted standard name for this feature

free text
this value may require translation for National/Regional procedures

<INSDQualifier_value>dotted</INSDQualifier_value>

use standard_name qualifier to give full gene name, but use gene qualifier to give
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(AO{oIZEH: 0] g2 =7H/R|Y ZEXto| CiEh Hojo| Has 4 Qloh)

of <INSDQualifier_value>B1</INSDQualifier_value>
FSon} ShAb source £ 7|30} M AFREICE Bacteriological CodeO| M= SHA-20] CH3l 'serotype’ CHAIO| 'serovar £0{2
A8 Ag HFTICL I HrH2|oF HHH(1990 W) EH 108 "=t £ &O0f(Infraspecific Terms)'E & ARSHA| 2.

6.67.

SHE X}b serovar

Mol Yo SFoz TEEL F(YUHOET AWM WHAH CtYy

Lry =N EEPNS
(AO|Q|EX: 0] g2 =7H/X|Y HEXto| thst Ho| Zagh = Urt)

o <INSDQualifier_value>0157:H7 </INSDQualifier_value>

Fank source £ 7|59t &Mt AHZEICE Bacteriological CodeO M= HSHMZ 0| CHaH 'serotype’ CHAIO] 'serovar’ 80 &
ABE A HMBCL X SE2(0F FYH(1990 HHI) B 108 "Qlmet £ Z0i(nfraspecific Terms)'S AESIAIL.

6.68. ot Xt sex

g9 Mg 22 MENS MY, Hex2 Z+ 282 0 dNHo=Z O|HH Mo MZI e THMSo| AHSEICH

Lry =Y EEPNS
(HOIQJEX: O] g2 =7K/X|A EAto| thet #ojo] Hay 4= UALh)

o <INSDQualifier_value>female </INSDQualifier_value>
<INSDQualifier_value>male</INSDQualifier_value>
<INSDQualifier_value>hermaphrodite </INSDQualifier_value>
<INSDQualifier_value>unisexual </INSDQualifier_value>
<INSDQualifier_value>bisexual </INSDQualifier_value>
<INSDQualifier_value>asexual</INSDQualifier_value>
<INSDQualifier_value>monoecious</INSDQualifier_va lue> [or monecious]
<INSDQuialifier_value>dioecious </INSDQualifier_value> [or diecious]

FSon) sex $HYXH= Metazoa, Embryophyta, Rhodophyta 3! Phaeophyceae®|A] mating_type $HYX} CHAl AE3S}O{OF SHC}.
HE]| 2| Of, Archaea & FungiOf A= mating_type $HHAIS AF238}0{0F SHCk(sex SHE X CHAIO]). HFO|A0= sex SHYXFLE
mating_type BHYXIE AMB3iAM= OtL|EICE 20 LIEE &/ 0|29 B0 aHFAL 2ol ¢ oo M3 E ofFE
7 QK| Y o mating type SHHXLE AL10{0F Lt

6.69. SHA XH standard_name

gl O] £d0| 3|8l= #F Y¥

Lry =Y EEPN
(HOQJEX: O] g2 =7I/X|H ZAtof| thet #ojo] Hag 4 RUALh)

o <INSDQualifier_value>dotted </INSDQualifier_value>

S standard_name BSHEALE ALESIY A RUX FHE MBSt gene SHFHAE A0l RTAL &l E(symbo)E | SdHof

aHelel ool gene SHER g2 Dt &)
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gene symbol (in the above example gene qualifier value is Dt).

6.70. Qualifier strain
pefinition strain from which sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>BALB/c</INSDQualifier_value>
comment feature entries including a strain qualifier must not include the
environmental_sample qualifier
6.71. Qualifier sub_cTone
Definition sub-clone from which sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Tambda-hIL7.20g</INSDQualifier_value>
Comment a source feature must not contain more than one sub_clone qualifier; to indicate
that the sequence was obtained from multiple sub_clones, multiple sources may be
further described using the feature key “misc_feature” and the qualifier “note”
6.72. Qualifier sub_species
pDefinition name of sub-species of organism from which sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Tactis</INSDQualifier_value>
6.73. Qualifier sub_strain

Definition

Mandatory value format

Example

Comment

name or identifier of a genetically or otherwise modified strain from which
sequence was obtained, derived from a parental strain (which should be annotated in

the strain qualifier). sub_strain from which sequence was obtained

free text

Language-dependent: this value may require translation for National/Regional

procedures

<INSDQualifier_value>abis</INSDQualifier_value>

must be accompanied by a strain qualifier in a source feature; if the parental
strain is not given, the modified strain should be annotated in the strain
qualifier instead of sub_strain. For example, either a strain qualifier with the
value K-12 and a substrain qualifier with the value MG1655 or a strain qualifier

with the value MG1655
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6.70. S Xt strain
Hel Meg g2 27
Ly =Y EEPN
(HOIQJEA: 0] g2 =7/X|H ZAtof it #Hojo] Hag 4 UALh)
o <INSDQualifier_value>BALB /c</INSDQualifier_value>
FSon) strain SHEAIE Zstot EH &= 2 environment_sample SHHAtE Z8HSHX| QFOOF $HCE.
6.71. S X} sub_clone
Hol Heg 92 N2 22
EReE AREHAE
(AOQ|EX: 0] g2 =7H/XY ZXtof thsh Hfo] st = AUCt)
o <INSDQualifier_value>lambda-hIL7.20g </INSDQualifier_value>
S source SY0= & 0|49l sub_clone SHFIAIZL ZBE|O M= ¢F EICh MEO| Ch=of ME ZE2ERH AJC= A2
LIEILZ] @I, £ 7= "misc_feature” % SHPYX} "note"S ALESI Ci=ol 245 FIIZ 7|8E £ QUCh
6.72. SHY Xt sub_species
e MEE Z2 MEHCO| OF(sub-species) HH
Ly =Y EEPNS
(AO|Q|EX: 0] Zt2 =7H/X|H HEXto| thst Mo Zagh = Urt)
of <INSDQualifier_value>lactis </INSDQualifier_value>
6.73. SHY Xt sub_strain
Mol 22 FR(tain YR FH BR)IN RUSHD, HYS Y2 FRQVHOEZ Et HEEH)O Y Tt 4uxt
MES ¥ sub_strain

o

ELRS
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<INSDQualifier_value>abis</INSDQualifier_value>
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6.74. Qualifier tag_peptide
Definition base location encoding the polypeptide for proteolysis tag of tmRNA and its
termination codon
Mandatory value format <base_range> - where <base_range> provides the first and last base (separated by
two dots) of the location for the proteolysis tag
Example <INSDQualifier_value>90..122</INSDQualifier_value>
comment it is recommended that the amino acid sequence corresponding to the tag peptide be
annotated by describing a 5’ partial cDS feature; e.g., CDS with a location of
<90..122
6.75. Qualifier tissue_1lib
Definition tissue library from which sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>tissue library 772</INSDQualifier_value>
6.76. Qualifier tissue_type
Definition tissue type from which the sequence was obtained
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>liver</INSDQualifier_value>
6.77. Qualifier transl_except

Definition

Mandatory value format

Example

Comment

translational exception: single codon the translation of which does not conform to
genetic code defined by organism or transli_table.

(pos:<Tlocation>,aa:<amino_acid>) where <amino_acid> is the three Tetter
abbreviation for the amino acid coded by the codon at the base_range position

<INSDQualifier_value>(pos:213..215,aa:Trp) </INSDQualifier_value>
<INSDQualifier_value>(pos:462..464,aa:0THER) </INSDQualifier_value>
<INSDQualifier_value>(pos:1017,aa:TERM) </INSDQualifier_value>
<INSDQualifier_value>(pos:2000..2001,aa:TERM) </INSDQualifier_value>

if the amino acid is not one of the specific amino acids listed in Section 3 of
this Annex, use OTHER as <amino_acid> and provide the name of the unusual amino
acid in a note qualifier; for modified amino-acid selenocysteine use three letter
abbreviation ’'sec’ (one letter symbol ’U’ 1in amino-acid sequence) for <amino_acid>;
for modified amino-acid pyrrolysine use three letter abbreviation ’Pyl’ (one letter
symbol 0’ 1in amino-acid sequence) for <amino _acid>; for partial termination
codons where TAA stop codon is completed by the addition of 3’ A residues to the
MRNA either a single base_position or a base_range is used for the location, see
the third and fourth examples above, in conjunction with a note qualifier
indicating ‘stop codon completed by the addition of 3’ A residues to the mRNA’.
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6.74. St Xt

tag_peptide

tmRNAQt 19| B2 IEO| CHMAE Edf(proteolysis) Ef (tag)E

o
MUk
o
i}
m
In
i
U
on
o
rr
N
s
n
>

<base_range> - 0j7|A] <base_range>£ Gt E Ef(proteolysis) Ef d(tag) o & ®HR| % OpX|2 7|9 X|(F 749
Hez F&)E HMIstch

o <INSDQualifier_value>90..122 </INSDQualifier_value>

S 5-YLCH B2 CDS £ 7|&£310] tag_peptidedf| CiSSt= Of0|ledtt MO FMS 2 HS HTILE
of: 9IX|7} <90.122>9! CDS.

6.75. A R} tissue_lib

Ho Hgg @e =% 2tojsa?

Ly =Y EEPNS
(AO|Q|EX: 0] Zt2 =7H/X|Y HEXto| thst Mo Zagh = Urt)

off <INSDQualifier_value>tissue library 772 </INSDQualifier_value>

6.76. ISP tissue_type

Yol Hgg ge =% ey

gt Y EEINS
(AO{Q|EX: 0] gt2 =7H/XH HEXto| thst Ho| Zagh = UCt)

o <INSDQualifier_value>liver</INSDQualifier_value>

6.77. SN X} transl_except

gl o ofe: MYo| YEM £ transl_tabled| o3 YOl RFEIEL LAGHA| fh= HY A=

oAzt To (pos:<location>,aa:<amino_acid>) 0 7|A <amino_acid>+ base_range (XA Z=0f| o8} S SHE ofO| - Atof CHSH
27 oofo|ct.

o <INSDQualifier_value>(pos:213..215,aa:Trp) </INSDQualifier_value>
<INSDQualifier_value>(pos:462..464,aa:0THER) </INSDQualifier_value>
<INSDQualifier_value>(pos:1017,aa:TERM) </INSDQualifier_value>
<INSDQualifier_value>(pos:2000..2001,aa:TERM) </INSDQualifier_value>

(S otoj=dto] = EHo| M4 30 LIFE £ ottt F StLtrh ot Z2, OTHERE <amino_acid>2 AF83t4 note

sHYXto| £o|st oto 2 MN3StA|. #E otO| At M2l A|AH| Ql(selenocysteine)2| Z<0f, <amino_acid>0f|
ohel 3 2t 2FOf 'Sec'(otO| it MM Bt BXt 7|= 'U)E AMSSICE #Y oto|w At I E2|4l(pyrrolysine)o| 2,
<amino_acid>0f CHs§ 3 2X} Pyl'(OtO| .=tk MAOA BlLE 2XF 7|2 'O)E AHESHAIR. 3-ZEH A ZH7|E mRNAO|
FI1510] TAA HX| RE=0| bMElE 22 B8 FE0| AL, thY base-position E= base_rangeZt QK|S LIEFLH 7| I8)
AR EICE 'mRNAO] 3'-2CHO| A TH7|ES HItstol 22 HX| RE'S LIEHHE note SPEAte S AME, 19| Al M
9 U R o8 HZESHAIR.

i}
- o
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6.78. Qualifier transl_table
Definition definition of genetic code table used if other than universal or standard genetic
code table. Tables used are described in this Annex
Mandatory value format <integer>
where <integer> is the number assigned to the genetic code table
Example <INSDQualifier_value>3</INSDQualifier_value> - example where the yeast
mitochondrial code is to be used
Comment if the transl_table qualifier is not used to further annotate a CDS feature key,
then the CDS 1is translated using the Standard Code (i.e. Universal Genetic Code).
Genetic code exceptions outside the range of specified tables are reported in
trans1_except qualifiers.
6.79. Qualifier trans_splicing
Definition indicates that exons from two RNA molecules are Tligated in intermolecular reaction
to form mature RNA
value format none
Comment should be used on features such as CDS, mRNA and other features that are produced
as a result of a trans-splicing event. This qualifier must be used only when the
splice event is indicated in the "join" operator, e.g.,
join(complement(69611..69724),139856..140087) in the feature Tlocation
6.80. Qualifier translation
Definition one-letter abbreviated amino acid sequence derived from either the standard (or
universal) genetic code or the table as specified in a transl_table qualifier and
as determined by an exception in the transl_except qualifier
Mandatory value format contiguous string of one-Tetter amino acid abbreviations from Section 3 of this
Annex, "X" is to be used for AA exceptions.
Example <INSDQualifier_value>MASTFPPWYRGCASTPSLKGLIMCTW</INSDQualifier_value>
comment to be used with cDS feature only; must be accompanied by protein_id qualifier when
the translation product contains four or more specifically defined amino acids; see
trans1_table for definition and location of genetic code Tables; only one of the
qualifiers translation, pseudo and pseudogene are permitted to further annotate a
cps feature.
6.81. Qualifier variety
pDefinition variety (= varietas, a formal Linnaean rank) of organism from which sequence was
derived.
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>insularis</INSDQualifier_value>
comment use the cultivar qualifier for cultivated plant varieties, i.e., products of
artificial selection; varieties other than plant and fungal variatas should be
annotated via a note qualifier, e.g., with the value
<INSDQualifier_value>breed:Cukorova</INSDQualifier_value>
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6.78. S A} trans|_table
ol HE L= EE |RUIAE E 0/29 Z20| A8E= RHIALE uo| Fo|. AIBE E= 0 EHO| HYEO ATk
Z4gr =o <integer>
O7|0|M <integer>= FTIRE ®O| X|YE =XO|Ct
o <INSDQualifier_value>3</INSDQualifier_value> - &2 D|EZCZ|0t ZET} AtEE|= 0.
#a transl_table A7t CDS S 7|2 #7t2 Holehtl AFBEX| B HQ0, DSk EZE RSO ¥8 |MIE)S
ALgsto] BiBtEICE XIFE B HYIE Hojth RMIE 0fQl= transl_except THYXLO| 2 EICH
6.79. SHE Xt trans_splicing
ol 27§ RNA ZAFZRE{Q| A&=0] Xzt BHSO|A 2t0| A 0] M (ligation)=| 0] = (mature) RNAS HdatS LIEtHCH
L\ aAs
&#a CDS, mRNASH 22 53 9 trans-splicing O|#IEQ| A2 W dE= CLE SO AFBE[0{OF BIC}. O] SHYXb= splice
O|HIET} "join"@ AKX BEA|E WO AF2SEOjOF SHCHO|: EF X0 A join(complement(69611..69724),139856..140087).
6.80. S X} translation
X o BE(Es H8) STUIE X transl_table 20| XM & transl_except SHEXIOIAM o2 ZAFE HOIM
Sae 3 27 ool MY
EReE 2 gHEo MM 300M B SXZ E HALHHQI of0| it 9f00|n, "X'= AA 02 AZEICH
o <INSDQualifier_value>MASTFPPWYRGCASTPSLKGL IMCTW </INSDQualifier_value>
i CDS EFo|Tt AFBEIC B %(translation) it (product)0il 471 O] 4o FX X2 “YolEl OfO|ie o] ZetEl Z20|
protein_id StHXIE SUHSIO{OF stCt. RMIALE HO| Mol 8 K& transl_tableg &HZESIA|R. $HHX} translation, pseudo
% pseudogene & SiLIRH CDS SHO| FIHHoz2 FMg & 4 ACh
6.81. S X} variety
8o Mol FefE WEHCl ChFd(= varietas, SAXQl 2l A (Linnaean) 2F S8).
EReE AFHAE
(HOIo|ER: 0| g2 =7K/X|Y Hxto thst Mo Hag = UACh)
off <INSDQualifier_value>insularis</INSDQualifier_value>
S M Alg EF F 93 HE MEO| Chsf cultivar SHIALE AFSIAIR. AlE 9 HEO| BO0| 0[2o] EF2
note SHYXE Sl A OLoF SHCH(O: <INSDQualifier_value>breed:Cukorova</INSDQualifier_value> Zt22).
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SECTION7: FEATUREKEYS FOR AMINO ACID SEQUENCES

This section contains the list of allow ed feature keysto be used for amino acid sequences. The feature keys are listed in
alphabetic order.

7.

Feature Key

Definition

optional qualifiers

Comment

ACT_SITE

Amino acid(s) involved in the activity of an enzyme

note

Each amino acid residue of the active site must be annotated separately with the
ACT_SITE feature key. The corresponding amino acid residue number must be provided
as the location descriptor in the feature Tlocation element.

7.2. Feature Key BINDING
Definition Binding site for any chemical group (co-enzyme, prosthetic group, etc.). The
chemical nature of the group is indicated in the note qualifier
Mandatory qualifiers note
Ccomment Examples of values for the “note” qualifier: “Heme (covalent)” and “Chloride.”
where appropriate, the features keys CA_BIND, DNA_BIND, METAL, and NP_BIND should
be used rather than BINDING.
7.3. Feature Key CA_BIND
pDefinition Extent of a calcium-binding region
optional qualifiers note
7.4. Feature Key CARBOHYD
pefinition Glycosylation site
Mandatory qualifiers note
Ccomment This key describes the occurrence of the attachment of a glycan (mono- or
polysaccharide) to a residue of the protein. The type of linkage (C-, N- or O-
Tinked) to the protein is indicated in the “note” qualifier. If the nature of the
reducing terminal sugar is known, its abbreviation is shown between parentheses. If
three dots ’...’ follow the abbreviation this indicates an extension of the
carbohydrate chain. Conversely no dots means that a monosaccharide is Tinked.
Examples of values used in the “note” qualifier: N-Tlinked (GlcNAc...); O-Tinked
(G1cNAc); 0-Tinked (Glc...); C-Tlinked (Man) partial; O-linked (Ara...).
7.5. Feature Key CHAIN
pefinition Extent of a polypeptide chain in the mature protein
optional qualifiers note
en/ 03-26-i Date: November 2021
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7.6. Feature Key COILED
Definition Extent of a coiled-coil region
optional qualifiers note
7.7. Feature Key COMPBIAS
pDefinition Extent of a compositionally biased region
optional qualifiers note
7.8. Feature Key CONFLICT
pefinition Different sources report differing sequences
optional qualifiers note
comment Examples of values for the “note” qualifier: Missing; K -> Q; GSDSE -> RIRLR; V ->
A.
7.9. Feature Key CROSSLNK
Definition Post translationally formed amino acid bonds
Mandatory qualifiers note
comment Covalent linkages of various types formed between two proteins (interchain cross-
Tinks) or between two parts of the same protein (intrachain cross-Tinks); except
for cross-Tlinks formed by disulfide bonds, for which the “DISULFID” feature key is
to be used. For an interchain cross-Tink, the location descriptor in the feature
Tocation element is the residue number of the amino acid cross-linked to the other
protein. For an intrachain cross-link, the location descriptor in the feature
location element is the residue numbers of the cross-linked amino acids in “x..y”
format, e.g. “42..50”. The note qualifier indicates the nature of the cross-1link;
at Teast specifying the name of the conjugate and the identity of the two amino
acids involved. Examples of values for the “note” qualifier: “Isoglutamyl cysteine
thioester (Cys-Gln);” “Beta-methyllanthionine (Cys-Thr);” and “Glycyl lysine
isopeptide (Lys-Gly) (interchain with G-Cter in ubiquitin)”
7.10. Feature Key DISULFID
Definition Disulfide bond
Mandatory qualifiers note
Comment For an interchain disulfide bond, the Tocation descriptor in the feature Tocation
element is the residue number of the cysteine linked to the other protein. For an
intrachain cross-1ink, the location descriptor in the feature location element is
the residue numbers of the Tinked cysteines in “x..y” format, e.g. “42..50”. For
interchain disulfide bonds, the note qualifier indicates the nature of the cross-
Tink, by identifying the other protein, for example, “Interchain (between A and B
chains)”
7.11. Feature Key DNA_BIND

Definition

Extent of a DNA-binding region

en/ 03-26-i
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7.6. Ex 7|5 COILED
ol CE R QILEM (coiled-coil) ol HL
ME SHYRE note
7.7. EXN IS5 COMPBIAS
Fo TeHoz HgE FYo| #e
ME SRR note
78. EX IS CONFLICT
Hol 2 22 OH2 MBS Badte 32 A8
ME SHYRE note
FSan) "note" SHEXIOY CHSH Zhol Of: Missing; K -> Q; GSDSE -> RIRLR; V -> A.
7.9. EXN IS5 CROSSLNK
X 9| ol = (Post translationally) &4l ofo| At ZA st
= s Rt note
&2 2749| CHEE(AFEZE Tk A ARO| B UG CHME o] 27§ RE(AFEZH 7tn ZAE) Atolof HAEl Crket EHRYQ|
1% ZBH('DISULFID" EX 7|&7} AFRE|= |§3 b 20| Qs AGE tuE M. AkE 7tue| Ff, £F location
9] location A1EXFE CH2 cHeAol| 7twE oo|=Ate] Zt7| #o|cth Abszt 7hme| A2, 3 location @4
location MYXt= “x.y" HA(0]) "42.50")2| 7h1 ool Ato] Z+7| #z0|Ch note SHEAH= 7tm Aol €EE I—rEtLHEH,
A3t ABE9| OIE"r BHE S ool Atol TH7|o| 0|ES FAlBHCt "note” SHEXHOY CHEH Zho| Of: "O|ASRELY
AAHQl E[QO|AH 2 (Cys-Gln)" "HIEH-O &2t E|QH(Cys-Thr),” & "22|d2to4l O|AHE|E(Lys-Gly)(RH|F &2
G-Ctereto| 7tm)”
7.10. EX IS5 DISULFID
H9o olgst #g
== R note
Sgni A&7 O|g3t Z%tol AR, % location 249| location HHAH= CHE CHAHO| AZEl A[AHQl Th7| HZO|CH AtELY
7tmo| AL, EH location 249 location MEAts HZAE A|AH Ql(cysteine) THI7| =5 "x.y" FA(0]: "42.50") 22
LtEHEH Z30|Ct AbE7t O|gstE Zetel Z2, note SHEXAH= CHE CHME, O SW "AFSZHA 2t B H2l Zh's
Aldsto2M Jtn Zgo| E4g LIEtHCE
711 EXN IS5 DNA_BIND
Fo DNA Z3t g9l ¥
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Mandatory qualifiers note
comment The nature of the DNA-binding region is given in the note qualifier. Examples of
values for the “note” qualifier: “Homeobox” and “Myb 2”
7.12. Feature Key DOMAIN
Definition Extent of a domain, which is defined as a specific combination of secondary
structures organized into a characteristic three-dimensional structure or fold
Mandatory qualifiers note
comment The domain type is given in the note qualifier. where several copies of a domain
are present, the domains are numbered. Examples of values for the “note” qualifier:
“Ras-GAP” and “cadherin 1”
7.13. Feature Key HELIX
Definition Secondary structure: Helices, for example, Alpha-heTix; 3(10) helix; or Pi-helix
optional qualifiers note
comment This feature is used only for proteins whose tertiary structure is known. Only
three types of secondary structure are specified: helices (key HELIX), beta-strands
(key STRAND) and turns (key TURN). Residues not specified in one of these classes
are in a ’Toop’ or ’random-coil’ structure.
7.14. Feature Key INIT_MET
Definition Initiator methionine
Ooptional qualifiers note
comment The location descriptor in the feature location element is “1”. This feature key
indicates the N-terminal methionine is cleaved off. This feature is not used when
the initiator methionine is not cleaved off.
7.15. Feature Key INTRAMEM
pDefinition Extent of a region located in a membrane without crossing it
optional qualifiers note
7.16. Feature Key LIPID

Definition

Mandatory qualifiers

Comment

Covalent binding of a Tipid moiety

note

The chemical nature of the bound 1ipid moiety is given in the note qualifier,
indicating at least the name of the lipidated amino acid. Examples of values for
the “note” qualifier: “N-myristoyl glycine”; “GPI-anchor amidated serine” and “S-
diacylglycerol cysteine.”
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2 SRt note
Fank DNA Zgt d9o| MZEL2 note SHYXIO| LEF QUCE “note” $HEAF Zto| Of: “Homeobox” ! “Myb 2"
7.12. Ex 7B DOMAIN
ol EXHOl 3K TE & FEUSEZ O|ROT 2Kk Pxo| EFY =To2 FolElE FYo HYY
= SHER note
Sl SO Ql EFY2 note SHYRFO| LiQt QUCH =Rl ARZO| Of2f 7HQl Z20of =m0 It X|FEICE "note” SHYXE Lol
0f: "Ras-GAP" 3! "Cadherin 1"
7.13. EX I HELIX
ol 2% FZ&: L, o E S8 2u-3 2 A (Alpha-helix); 3(10) Lidd; E&= Pi-LHM
e SRt note
FSan| 0] EXL 3kt P£XIJI LedRl CHM A0t AFREICE helix(7| 3 HELIX), beta-strands(7|Z& STRAND) 2 turns(7|&
TURN)O|2H= Al 7HR| EtQel X 7&FH X|FECH 47| 2282 F ol StLtofl XIFEX| $2 7= 'FZ(loop) =
‘2 A Y(random-coil)’ FLZ=O|C}.
7.14. X S INIT_MET
9| 7§ Al (initiator) O E| 2 =l (methione)
ME SHYRE note
F<an) E7% location 249| location AEAtE “170|C} 0] £ 7|z N-LCH HE[ 4t (methione)O| HEHE|ASS LIEHHECL O]
E&2 7§ Al RH(initiator) O E| 2 H(methione)O| 22|E|X| %2 ZR0|= AMEE[X| ReCh
7.15. EXN 7|5 INTRAMEM
Hel BRES 7tE X2X g 9 otof fx|E Aol Hel
ME SRR note
7.16. = IZ LIPID
"ol A& f2(moiety)e| 3/ 2
2 YRt note
&Ha Z2gE XH E&(moiety)Q| ot&td HHE2 Moz HYE X|H3tE of0|Ato] WAHE LIEHNE= note THYXIO| FO{TICE

=2
"note” SHYXLO| CHet Zhel Of: "N-O|2|AE Y 22| (N-myristoyl glycine)”; "GPI-7{ Ot0| E3}&l A|2I(GPI-anchor amidated
serine)’ S "S-C|OtA ZE2|MZE A|AH| Ql(S-diacylglycerol cysteine)".
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7.17. Feature Key METAL
Definition Binding site for a metal ion.
Mandatory qualifiers note
Comment The note qualifier indicates the nature of the metal. Examples of values for the
“note” qualifier: “Iron (heme axial ligand)” and “Copper”.
7.18. Feature Key MOD_RES
Definition Posttranslational modification of a residue
Mandatory qualifiers note
comment The chemical nature of the modified residue is given in the note qualifier,
indicating at least the name of the post-translationally modified amino acid. If
the modified amino acid is listed in Section 4 of this Annex, the abbreviation may
be used in place of the the full name. Examples of values for the “note” qualifier:
“N-acetylalanine”; “3-Hyp”; and “MeLys” or “N-6-methyllysine"
7.19. Feature Key MOTIF
pDefinition Short (up to 20 amino acids) sequence motif of biological interest
optional qualifiers note
7.20. Feature Key MUTAGEN
Definition Site which has been experimentally altered by mutagenesis
optional qualifiers note
7.21. Feature Key NON_STD
Definition Non-standard amino acid
optional qualifiers note
Comment This key only describes the occurrence of non-standard amino acids selenocysteine
(U) and pyrrolysine (0) in the amino acid sequence.
7.22. Feature Key NON_TER
pefinition The residue at an extremity of the sequence is not the terminal residue
Optional qualifiers note
comment If applied to position 1, this means that the first position is not the N-terminus
of the complete molecule. If applied to the last position, it means that this
position is not the C-terminus of the complete molecule.
en/ 03-26-i Date: November 2021
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7.17. Ex 7|5 METAL
ol % o2 ZY 4
2 sHE Xt note
& note SHYA= F£2| YEHE LIEIHALE "note” SHEXIO| CHEH 2| Of: "B(heme axial ligand)" X "F2|"
7.18. EX 7B MOD_RES
9| Zt7|1o] B = B (Post-translational modification)
4 eERt note
&a HHEE o otet JHE Moz HIT #y ofo|ito| HAHES LIEIL = note SHEXIO| FO{TICE HH Of0| L 4tO]
O] EHo| M 40 LIEE Z20, %407t TA FH chdl AFEE == RACH "note" THIXIO| CHEH Zte| of:
"N-acetylalanine”; "3- 3}0|E"; 8l "Melys" E& "N-6-methyllysine”
7.18. EX % MOTIF
"o MEsMoz A0l & Fe(x|ch 207 ofo|kA) MY HE|Z(motif)
ME SRR note
7.20. EX 75 MUTAGEN
o SO0l R0 o) Moz HHE g9
ME SRR note
7.21. Ex s NON_STD
ol HEE ofo| =it
MEd SHE R} note
A 0| 7|z CHX| ofO|leAt MEOIA H|EZE OfO|l At Mz A|AH| Ql(selenocysteine)(U) I E2|Al(pyrrolysine)(0)2] &g
ot
7.22. EX J|E NON_TER
o Mol TTHo| AX|CH LCH TI|JH ObEH S LERE.
ME SRR note
&a 1H eX|of Mot A A K= HHTH X N-CHo| OfL|Ch 0|2 f|X|of HZE|H, O] X7t 2Fst £Xto|

C-uHo| opde oojsict.
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7.23. Feature Key NP_BIND
Definition Extent of a nucleotide phosphate-binding region
Mandatory qualifiers note
Comment The nature of the nucleotide phosphate is indicated in the note qualifier. Examples
of values for the “note” qualifier: “ATP” and “FAD”.
7.24. Feature Key PEPTIDE
pDefinition Extent of a released active peptide
Optional qualifiers note
7.25. Feature Key PROPEP
Definition Extent of a propeptide
optional qualifiers note
7.26. Feature Key REGION
Definition Extent of a region of interest in the sequence
optional qualifiers note
7.27. Feature Key REPEAT
pDefinition Extent of an internal sequence repetition
optional qualifiers note
7.28. Feature Key SIGNAL
pDefinition Extent of a signal sequence (prepeptide)
optional qualifiers note
7.29. Feature Key SITE

Definition

Mandatory qualifier

Comment

Any interesting single amino-acid site on the sequence that is not defined by
another feature key. It can also apply to an amino acid bond which is represented
by the positions of the two flanking amino acids

note

when SITE is used to anmnotate a modified amino acid the value for the qualifier
“note” must either be an abbreviation set forth in Section 4 of this Annex, or the
complete, unabbreviated name of the modified amino acid.
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7.23. Ex 7|5 NP_BIND
el HAAT| QI AT Ao
L oHER note
(S AT QIMHOl HE2 note SHYALO| EA|Z[O] UL} “note” BHHAL grol of: "ATP” 8! "FAD".
7.24. E3 s PEPTIDE
ol SEE 2d HEZo e
MEd SHF R} note
7.25. EX 7| PROPEP
gl I 2HELO| =(propeptide)2| H<|
ey SHExt note
7.26. X 7|z REGION
o MM Y S99 #el

MEd SHYRE note
7.27. Ex 7z REPEAT
ol e Mg ghe e
MEd SHE X note
7.28. EXN 7|5 SIGNAL
"ol Mz MB(Z2|HE|E, prepeptide)2| 2|
MEd SHF R} note
7.29. EX I SITE
H el 02 £ 7l=0f 2ol Fol=lX| gt2 MIael ool #al thY ofoj it £
£ K9l flanking OfD|l-Ato| QX2 EH L& ofo| it Aol M8 5 QUCt
= sHEX note
&2

SITEZF Y ofo|=ito] =MS &7| I3 AH8E B, $HIAt "note"o| k2 = HHO M4 40| HAIE °f0fo| 7Lt
:|_ Qo

|
B ofo| o dto] 2HHSEn HE|X| ff= FHO[O{OF Bt
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7.30. Feature Key source
Definition Identifies the source of the sequence; this key 1is mandatory; every sequence will
have a single source feature spanning the entire sequence
Mandatory qualifiers mol_type
organism
optional qualifiers note
7.31. Feature Key STRAND
pefinition Secondary structure: Beta-strand; for example Hydrogen bonded beta-strand or
residue in an isolated beta-bridge
optional qualifiers note
comment This feature 1is used only for proteins whose tertiary structure is known. Only
three types of secondary structure are specified: helices (key HELIX), beta-strands
(key STRAND) and turns (key TURN). Residues not specified in one of these classes
are in a ’Toop’ or ’random-coil’ structure.
7.32. Feature Key TOPO_DOM
Definition Topological domain
optional qualifiers note
7.33. Feature Key TRANSMEM
Definition Extent of a transmembrane region
optional qualifiers note
7.34. Feature Key TRANSIT
Definition Extent of a transit peptide (mitochondrion, chloroplast, thylakoid, cyanelle,
peroxisome etc.)
optional qualifiers note
7.35. Feature Key TURN

Definition

optional qualifiers

comment

Secondary structure Turns, for example, H-bonded turn (3-turn, 4-turn or 5-turn)

note

This feature is used only for proteins whose tertiary structure is known. Only
three types of secondary structure are specified: helices (key HELIX), beta-strands
(key STRAND) and turns (key TURN). Residues not specified in one of these classes
are in a ’loop’ or ’random-coil’ structure.
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7.30. EX 7|5 source
gl MEol £S5 AEBICE 0] 7|2 400t BE MEo= A Mo ZX ©HY source M-I 0{0F g
2 R mol_type
organism
MEf SHE R note
7.31. EX IS STRAND
Hol 2% TE: WIE} 7t (Beta-strand); 0| S S, 228 HE-22 X2 T Ei 44 ATE HERIIS T
MEf YA note
| o] EX2 3 Xt PEI} U4F CHHEO|TH AL EICE helices(7] 3 HELIX), Beta-strands(?|& STRAND) U turns(7|&
TURN)| M| 7kX| Etelol 2% TLxQH X|HEICt o A0 X|FEX| %2 F7|& 'ZZ(loop) E& WY
A (random-coil)’ FZ=O0|LC}.
7.32. EX 7|5 TOPO_DOM
Ho| ?ld 29
MEf SHE R note
7.33. EX IS TRANSMEM
ol o BE Joqo e
e YA note
7.34. EX 7|s TRANSIT
ol +&(transit) BE|So| QD E2 2|0l YEX, LatA0IE, Alote, HIAIE 5)
MEf SHE R note
7.35. EX I TURN
g9 2K #= 2™, of: H-2 8 H(turn)3-H, 4-H E= 5-H).
MEH SEE XL note
fSon] O] EF2 3kt A=7F {7l CHEHEOf 2t A EICE helices(7| 2 HELIX), Beta-strands(7|= STRAND) % turns(7|= TURN)2|

= A
aH
Ml ZHR] Btel 2kt #&RTEH X EICE O] 2200 XFEX] %2 T 'RZ(loop) E£= "WEH 3 Y(random-coil)’
T&0|C}.
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7.36. Feature Key UNSURE

Definition Uncertainties in the sequence

optional qualifiers note

Comment Used to describe region(s) of an amino acid sequence for which the authors are

unsure about the sequence presentation.

7.37. Feature Key VARIANT
pefinition Authors report that sequence variants exist
Optional qualifiers note
7.38. Feature Key VAR_SEQ
Definition Description of sequence variants produced by alternative splicing, alternative

promoter usage, alternative initiation and ribosomal frameshifting

Ooptional qualifiers note
7.39. Feature Key ZN_FING
Definition Extent of a zinc finger region
Mandatory qualifiers note
comment The type of zinc finger is indicated in the note qualifier. For example: “GATA-

type” and “NR C4-type”
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7.36 EX 7|5 UNSURE
Ho| Mdol getuy
M SR note
o M0l Mg HAlof CHal ZHAlo| gl ofbi=dt MFo| HAS 7|Este Hlo| AFBEICH
7.37. =3 7| VARIANT
ol HMAS0| Husts MY HO.
Mey SRt note
7.38. EX 7| VAR_SEQ
Ho| ME{H A Z2}0| M (alternative splicing), €& I 2 @ E{(alternative promoter) AtE, ME# A 7§ A|(initiation) X 2| 2&
=2 YA Z S (frameshifting)of] ofsf e MY #olof Cet 2
Med sy Rt note
7.39. EX 7|5 ZN_FING
Hol Yagr goo| #e
=4 syRt note
&7 HAYH | EtY2 note SHYXO| EA|Z/Of UL} Of: "GATA-type” I "NR C4-type”
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SECTION 8: QUALIFIERS FOR AMINO ACID SEQUENCES
This section contains the list of allow ed qualifiers to be used for amino acid sequences.

Where the value formatis free text thatis identified as language-dependent, one of the follow ing must be used:
1)the INSDQualifier value element;or
2)the NonEnglishQualifier value element;or
3) both the INSDQualifier value elementandtheNonEnglishQualifier value element.

Where the value formatis not identified as language-dependent free text, the INSDQualifier_value element must be used
and the NonEnglishQualifier_value element must not be used.

PLEASE NOTE: Any qualifier value provided for a qualifier w ith a “free text” value format may require translation for national
or regional procedures. The qualifiers listed in the follow ing table are considered to have language-dependent free text
values:

Table 6: List of qualifiers for amino acid sequences with language-dependent free text values

Section Language-Dependent Free Text Value
8.2 note
8.3 organism
8.1. Qualifier mol_type
Definition In vivo molecule type of sequence
Mandatory value format protein
Example <INSDQualifier_value>protein</INSDQualifier_value>
Comment The "mol_type" qualifier is mandatory on the source feature key.
8.2 Qualifier note
pDefinition Any comment or additional information
Mandatory value format free text
Language-dependent: this value may require translation for National/Regional
procedures
Example <INSDQualifier_value>Heme (covalent)</INSDQualifier_value>
comment The “note” qualifier is mandatory for the feature keys: BINDING; CARBOHYD;
CROSSLNK; DISULFID; DNA_BIND; DOMAIN; LIPID; METAL; MOD_RES; NP_BIND; SITE and
ZN_FING
8.3 Qualifier organism

Definition

Mandatory value format

Example

Comment

Scientific name of the organism that provided the peptide

free text
Language-dependent: this value may require translation for National/Regional
procedures

<INSDQualifier_value>Homo sapiens</INSDQualifier_value>

The “organism” qualifier is mandatory for the source feature key.
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M4 8: Opo pF A0 CfEF BHEAF

O] MHoi= ofoj=tt MO A8 £ A= BFA F=0| ZHEOf AL

:aN]

4 FAO0| 20{0f oESH AlEL|= XREHAEQ BR CF T SILIE AMESIOOF BiCh:

1) INSDQualifier value element; £&

ro
o
Ho

2) NonEnglishQualifier value element; HE&

3) INSDQualifier value element@ NonEnglishQualifier value E5.

:aN]

4 FAMOl 20| o|EXH XREAER AHLX| ghe %, NsDQualifier value 227h ALEE|O{OF BHH

NonEnglishQualifier value 2245 AFEE|O{AE O EICH

B NREAE"Y Ao SRR MIE HFA w2 =IK/XYG Ao ofeh Moo] oY 4 ALk ChF BO| LIEE SHFEAt=E
O EH RFHAE S 7HK|= A2 UFEC

E 6 G0[9EH NQUAE US AKE OOkl Ao BHK 22
e QIOjo|EH RGEAE I
note
8.3 organism
8.1. SHY Xt mol_type

ol Mol EHLU =X EtY

gk =0 protein

of <INSDQualifier_value> protein</INSDQualifier_value>

&a "mol_type" $HALE source S 7|Z0A ol

8.2. eHE Rt note
ol BE o E&= FIt HE

OH X)’—,C-’rE“QE

|
(Ol EX: 0] gt2 =7H/X|Y EXtof thsh Mol Zagh = k)
o <INSDQualifier_value>Heme(covalent)</INSDQualifier_value>

g} BINDING; CARBOHYD; CROSSLNK; ISULF ID; DNA_BIND; DOMAIN; LIPID; METAL; MOD_RES; NP_BIND; SITE 5! ZN_FING

E£% 7|3 & "note” THYAIF g

8.3. St Kb organism
ol HEIEE 2SS0 dEH oY
EEL ] AHRHEAE

!
(AOfoIZ=X: 0] g2 =7H/X|Y EXtof CHg #ejo| &

of

o
e
+
30
_IT\_

o <INSDQualifier_value>Homo sapiens</INSDQualifier_value>

02t
3]

source £ 7|30 "organism" $HY X}

rir

A0l
=T o
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SECTION 9: GENETIC CODE TABLES

Table 7 reproduces Genetic Code Tables to be used for translating coding sequences. The value for the trans_table
qualifier is the number assigned to the corresponding genetic code table. Where a CDS feature is described with a
translation qualifier but not a transl_table qualifier, the 1 - Standard Code is used by default for translation. (Note: Genetic
code tables 7, 8, 15, and 17 to 20 do not exist, therefore these numbers do not appear in Table 7.)

Table 7: Genetic Code Tables

1 - Standard Code
Ms = FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = —--M---=-—=——=——==-M==-=——“—“= == “M- == ~= —~ =~~~ ~= ~— —— ————m
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggyggyggyag
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
2 -Vertebrate Mitochondrial Code
MS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSS**VVVVAAAADDEEGGGG
Starts = ===== === e e e e MMMM= = m == mmmm e m =M mmmm e —m oo
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggggyggygg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
3 - Yeast Mitochondrial Code
Ms = FFLLSSSSYY**CCWWTTTTPPPPHHQQRRRRIIMMTTTTNNKKSSRRVVVVAAAADDEEGGGG
SEArtS = == == — = m e e e MM mmmmmmmmmm e e eMmmmm m e e o
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
4 - Mold, Protozoan, Coelenterate Mitochondrial Code &
Mycoplasma/SpiroplasmaCode
AS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = = -MM--=---=-=--— == -M=-=-=—-=———-———- MMMM= == == == == == == =M= == == = == == ——
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggyggyggyag
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
5 -Invertebrate Mitochondrial Code
AAS = FFLLSSSSY *CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSSSSVVVVAAAADDEEGGGG
Starts = ——-M--——-————“——————————~————~— —— “MMMM ===~ === === M= —~—————— —— -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
6 - Ciliate, Dasycladace an and Hexamita Nuclear Code
AS = FFLLSSSSYYQQCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = == == == == - e e e e e e e e M mmmmmmm e mm e e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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44 9: QHAL &
H 7 3Y MEg HIst=H ME8Els |RTUIE BE LIEMHCE trans_table $HFYA 742 s RTMIALE ®O| XY E =X0|Ct. CDS £%O|
transl_table $HE X7} Ol translation | Jl2xo2 Walo| AFREICH(AD: RMIAE B 7,8,15 &

0
17~202 ZEXSHA| @bz & 70|= LIEtLEX| &

gz 498 FR0,1-2F A=
o

tt)

E7:9d3Cc ®
1 - Standard Code
AAs = FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ---M---——--———————- e e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggdgggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
2 - Vertebrate Mitochondrial Code
AAS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSS**VVVVAAAADDEEGGGG
1 g f g MMMM = = = = = = = = = = = = = = — | ——
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
3 - Yeast Mitochondrial Code
AAS = FFLLSSSSYY**CCWWTTTTPPPPHHQQRRRRIIMMTTTTNNKKSSRRVVVVAAAADDEEGGGG
1 g f g MM=mmm o e e oo [/ P ——
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
4 - Mold, Protozoan, Coelenterate Mitochondrial Code &
Mycoplasma/Spiroplasma Code
AAs = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = --MM-------—-—--——~ R MMMM === === === ==~ — - - I
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
5 - Invertebrate Mitochondrial Code
AAS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSSSSVVVVAAAADDEEGGGG
Starts = —--M-—----—-— - m e mmm -~ MMMM === === === ==~ - — - I
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
6 - Ciliate, Dasycladacean and Hexamita Nuclear Code
AAs = FFLLSSSSYYQQCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
1 g f Y e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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9 - Echinoderm and Flatworm Mitochondrial Code
AS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNNKSSSSVVVVAAAADDEEGGGG
Starts = —————— - —— - m e mm e M mm—mmmmmm e e Mo mmmm—m————
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggyggyggyggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
10 - Euplotid Nuclear Code
MAS = FFLLSSSSYY**CCCWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ———— - m - mm e m e Mmmmmmmmmmm e mmmmm e m oo
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggyggyggyggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
11 — Bacterial, Archaeal, and Plant Plastid Code
AAS = FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = —--M--—--———————=—-M--=—=--=-——=-MMMM == -=~— ==~ === -M—-=————————— -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
12 - Alternative YeastNuclear Code
AAS = FFLLSSSSYY**CC*WLLLSPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
I L R et | B R T
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
13 - Ascidian Mitochondrial Code
Ms = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSSGGVVVVAAAADDEEGGGG
Starts =  ---M----------- e - MM - - — - - M- - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
14 - Alternative Flatworm Mitochondrial Code
Ms = FFLLSSSSYYY*CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNNKSSSSVVVVAAAADDEEGGGG
Starts = —= == == m = mm e m e e e M mmmmmmmm e e e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
16 - Chlorophycean Mitochondrial Code
AAS = FFLLSSSSYY*LCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = == == == == e e e e e e e e e M mmmmmm e mm e e e oo
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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9 - Echinoderm and Flatworm Mitochondrial Code

AAS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNNKSSSSVVVVAAAADDEEGGGG
Starts = -----------"-"-"-"-"-"-"-"—-"-"-"—"-"—"—-"-"—"-"—-"—-"-"-"--- M----=--=-=--=---=--- M----=--=-=-----
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggygggggggy
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

10 - Euplotid Nuclear Code

AAs = FFLLSSSSYY**CCCWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = -----------"--"-"-"-“"--“—---“—--—-—-—-—-—-—-—----—-- M----- - - - - m - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

11 - Bacterial, Archaeal, and Plant Plastid Code

AAS = FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Sstarts = ---M--------------- M-=--=-=-=-==-=-=-=-- MMMM-=---=--=--------- M-=--=--=-==-=-=-=--
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

12 - Alternative Yeast Nuclear Code

AAS = FFLLSSSSYY**CC*WLLLSPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ------------------- M------=--=-=--=---- M---------------—----—---=---=-=--
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

13 - Ascidian Mitochondrial Code

AAs = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSSGGVVVVAAAADDEEGGGG
Starts = ---M------- - - - - MM=-==--— - o - - - R
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

14 - Alternative Flatworm Mitochondrial Code

AAS = FFLLSSSSYYY*CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNNKSSSSVVVVAAAADDEEGGGG
Starts = ----------------- - - - - - ————-—— M- - - e - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

16 - Chlorophycean Mitochondrial Code

AAs = FFLLSSSSYY*LCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = -----------"--"-"-"-“"-"-“—---“—--—-—-—-—~—-—-—-—---—-- M----- - - - - m - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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21 - Trematode Mitochondrial Code
MS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNNKSSSSVVVVAAAADDEEGGGG
Starts = —= == === e m e e e e e Mmmmm e e e e M m e e -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
22 - Scenedesmus obliquus Mitochondrial Code
MS = FFLLSS*SYY*LCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
L R e e et
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggyggyggyggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
23 - Thraustochytrium Mitochondrial Code
MS = FF*LSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = —=-- == == - mm e e M= Mmmmmmmmm e m e e M m e -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
24 - Pterobranchia Mitochondrial Code
AS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSSKVVVVAAAADDEEGGGG
starts = ---M------ e | B | B i
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
25 - Candidate Division SR1 and Gracilibacteria Code
AAS = FFLLSSSSYY**CCGWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
STArts = ==-M-m= == e e e e M= mmmmmmmm e oM mmmmm e — e -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
26 - Pachysolentannophilus Nuclear Code
AAS = FFLLSSSSYY**CC*WLLLAPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
StArts = ==-=-== = Mmmmm e e e e e M= mmmm e e e e e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggggyggygg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
27 - Karyorelict Nuclear Code
AS = FFLLSSSSYYQQCCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
StArts = === === mm e e ¥ e e Mmmm e m e e e e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggyggyggyag
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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21 - Trematode Mitochondrial Code
AAs = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNNKSSSSVVVVAAAADDEEGGGG
Starts = ---------------- - — - - - M---=-=-=-=-=-=-=-=-=--=-- M---=-=-=-=-=-=-==--
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggdgggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
22 — Scenedesmus obliquus Mitochondrial Code
AAS = FFLLSS*SYY*LCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
STArtS = —== - == mmmmmmmmm e mm oo e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggyggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
23 - Thraustochytrium Mitochondrial Code
AAS = FF*LSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
STArts = —=——— == - mmmmmmmmmmm oo M=-M=-mm o e e oo - Mommmmmmmmm - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
24 - Pterobranchia Mitochondrial Code
AAs = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSSKVVVVAAAADDEEGGGG
starts = ---M--------------- Mommmmmmm o m - I e R
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggdgggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
25 - Candidate Division SR1 and Gracilibacteria Code
AAS = FFLLSSSSYY**CCGWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
STArts = —=-M----mmmmmmmm e Mommmmm e e e Mommmmmm oo m - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
26 - Pachysolen tannophilus Nuclear Code
AAS = FFLLSSSSYY**CC*WLLLAPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = --------=----—-———- Mommmmmmmmmm oo M mm mm e e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
27 - Karyorelict Nuclear Code
AAs = FFLLSSSSYYQQCCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
starts = -------------- e - Mo mm s mm o mmmmmm i mmmmmm -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggygggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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28 - Condylostoma Nuclear Code

AAs = FFLLSSSSYYQQCCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = - - - -- oo F oo e M m s mm o s mmmmmmmm e — - mm - oo
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggyggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

29 - Mesodinium Nuclear Code

AMs = FFLLSSSSYYYYCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
S R et | B e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggygggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

30 - PeritrichNuclear Code

AMS = FFLLSSSSYYEECC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
STArtS = =~ == == == == — = - m e m e m oo Mmmmmmmmmmmmm—mmm—m oo oo oo
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggyggggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

31 - Blastocrithidia Nuclear Code

AAs = FFLLSSSSYYEECCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = - ------ - F oo e M s s mm o s mm i mmmm e m—m—- oo
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggyggyggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

33 - Cephalodiscidae Mitochondrial UAA-Tyr Code

AAS = FFLLSSSSYYY*CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSSKVVVVAAAADDEEGGGG
Starts = ---M---------————-- M-=————————————— - M-——---m———— - M- ---—- - - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggyggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

[Annex Il follow s]
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28 - Condylostoma Nuclear Code
AAS = FFLLSSSSYYQQCCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = - - - ------- I e [ T e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
29 - Mesodinium Nuclear Code
AAS = FFLLSSSSYYYYCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = —-------- - e e ———— - - M-----—- - - - - - - - - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
30 - Peritrich Nuclear Code
AAS = FFLLSSSSYYEECC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = —--------- - - e e e m e ———— - - M----- - - - - - - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggyggggygg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
31 - Blastocrithidia Nuclear Code
AAS = FFLLSSSSYYEECCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ---------- Rl R e e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
33 - Cephalodiscidae Mitochondrial UAA-Tyr Code
AAS = FFLLSSSSYYY*CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSSKVVVVAAAADDEEGGGG
Starts = ---M----------—-—-—-—-- M- = - == M- —— == M--—— === —— ==
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

[€H 2 0]0jF]
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ANNEX I

DOCUMENT TYPE DEFINITION (DTD) FOR SEQUENCE LISTING

Version 1.3

Revision approved by the Committee on WIPO Standards (CWS)
at its ninth session on November 5, 2021

<?xml version="1.0" encoding="UTF-8"7?>
<!--Annex II of WIPO Standard ST.26, Document Type Definition (DTD) for Sequence Listing

This entity may be identified by the PUBLIC identifier:

KAk hkhkk hAhkhk hkhk hkhk Ak hkhkhAhAhhkhkhk hkhhk hkhk hhkhk hkhkhk kA hkhkhAhkhhk hkhkhkhkhk hkhkhAhk bk hkhk bk hkhkhkhkhk Ak hkhkkhkhkhAhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhkkhkkhk k%
* Kk Kk Kk

PUBLIC "-//WIPO//DTD SEQUENCE LISTING 1.3//EN" "ST26Sequencelisting V1 3.dtd"

khkhkhkhkkhhkhk hkkhk hkhkhkhkhkhA Aok hkhkhkhkhhk hkhkhhkhkhkhkhkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhhkhhkhkhkhkhhkhkhkhkhkhkhkkhkhkhkhhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhkkhkkkhk k%

* kk ok

* PUBLIC DTD URL

* https://www.wipo.int/standards/dtd/ST26Sequencelisting V1 3.dtd

KAk hkhkhk kA k Ahk Ak h Ak hkhkh hkhkhk hkhkhAhkhhkhkdkhhkhk Ak Ak hkdkhhkhhkhkhkhhkhkdAhkhkhkhkhkhkhkh Ak hkhkhkhkhhhkhkhhkkhkhk vk kkk %

* Revision of Annex II to WIPO Standard ST.26 was approved by the Committee on WIPO
* Standards (CWS) at its eighth session.

KAKAAKLAALA KA A A I I K AKAAKNAAA I A A KA A I K AKAAKAAX A A Ik Ak hA kA dh kA K hh hhk hhkhkhk khh dAxk dk hkk hk
* CONTACTS

KAK ALK AAA hA Ik h Ak kA hAAKAAA AL I I A I A A I AR KAA K AL hA A hhkhkhdAhh Adh Ad hhkkd hkk kkhkkk khk Ak khx K%k
*

* xml.standards@wipo.int

*

*

KAK ALK AAA KA Ak hk Ak kA AAKAAR AL I I A Ik Ak AR I AA K AL kA hhhkhkhk A hAkhkk kk kkk hkkkhkk Ak Ahx kk kkk kk

* NOTES

KA KKK AR A AAAAKAAA K AR A AKX A AR AR A AR AKRKA AR AAKAAAKR AKX AA KA AR AR AAKR AR AR AAA AR R AR AR AR Ak hkhk kK

* The sequence data part is a subset of the complete INSDC DTD V.1.5 that only covers
* the requirements of WIPO Standard ST.26.

K AKKAAKRAAA KA AA KA AR AR A AR A AA AR AKRKA AR A AR A AR A A KR AR A AR AAA AR AAA AR AR A AR AR A A A AR A Ak Ak Ak kK

* REVISION HISTORY

KA KA A A A A A AR A A A A AR AR A A A A AR AR A A A A AR A A A AR A AR A A A AR A Ak Ak A kA hk hkhk kA hk khkhkhkhkhk Ak hhh hkkhk vk khk x%
2021-11-05: Revised Version 1.3 approved at CWS/9 (small edits to the comments)
2020-05-20: Version 1.3 approved at CWS/8.

Changes:
- Optional originalFreeTextLanguageCode attribute added to <ST26Sequencelisting> to allow
applicants to indicate the language of the free text in the original sequence listing.

- Optional nonEnglishFreeTextLanguageCode attribute added to <ST26SequencelListing> to allow
applicants to indicate the language of the free text provided in the element
<NonEnglishQualifier value>.

- Optional id attribute added to INSDQualifier to facilitate comparison of language-
dependent qualifier values between sequence listings.

- Optional element <NonEnglishQualifier value> added to element <INSDQualifier> to allow
applicants to type language-dependent qualifiers in a non-English Language with the
characters set forth in paragraph 40(a) of the ST.26 main body document.

2018-10-19: Version 1.2 approved at CWS/6.
Changes:
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<?xml version="1.0" encoding="UTF-8"?>
<!-WIPO HEZFE ST.269| BHH 11, MEE 20| Cfst DTD (Document Type)

0| 7§A| (entity)= PUBLIC AlHX}Z2 ARHE 4 QIC}:

hkkkkkhkkhkhkhkhkhkhkhkhkhkhkkkhkhkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok kk ok k ok k ok k ok Kk k ok %k

PUBLIC "-//WIPO//DTD SEQUENCE LISTING 1.3//EN" "ST26Sequencelisting V1 3.dtd"

R

*  PUBLIC DTD URL

*  https://www.wipo.int/standards/dtd/ST26Sequencelisting V1 3.dtd

L R R R R R
WIPO HE ST.260] CHe HH 179 J1H2 wiro BEQ A2 (cus) 6Xt 2|QJoilA &I RALCt.

B R R R

*  CONTACTS

E R R R

xml.standards@wipo.int

Ak kkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkkk k&

*  NOTES

E R R

NZ Ho|f ££22 WIPO EF ST.262] Q70 Ck2L @FsH INSDC DTD V.159| &£ Fgtolct.

B T R R

*  REVISION HISTORY

Kk ok ok ok ok ke ko ok K ok ko ok ok ko ko ko ko ok ok ok ok ko ko ko ko o
2021-11-05: CWS/90|A SOI= 70N A 1.3(&100| Cis k7o £H)

2020-05-20: CwWs/80fA &Ql= KA 13

HE ALK

- MEfX originalFreeTextLanguageCode &£40| <ST26SequenceListing>0f FI7IE|0f, ELI010] & MY

xgeasel ololg AR + US.
- MEfX nonEnglishFreeTextLanguageCode &40| <ST26SequencelListing>0f FI7IE|0f, =29l

<NonEnglishQualifier value> 40| HEE XARFHAES AHE HAIZ = AS

=

1
>

EH
El

X

rx

M Q4 <NonEnglishQualifier value>7} <INSDQualifier> Q40
40 (a) B0 HA|El 2ZXtZ H|HO (non-English) 2 =l 10| o|&EHX SHHAIE QEid £+ AU

2018-10-19: CWs/60fA SQl= HA 1.2.
HEAR:

MENH id £40| INsDQualifierO FILE|Of, MEFE Z+o| A0 oEX oFXt giol HunE &0J3}

B
N
m
2
oo gy
o
e
o
[97]
=]
N
o
r
Ao
|0
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<INSDQualifier*> changed to <INSDQualifier+> for alignment with business needs and advice
from NCBI (an INSDFeature_quals element (if present) should have one or more INSDQualifier
elements) .

2017-06-02: Version 1.1 approved at the CWS/5

Changes:

Comments added to <INSDSeq length>, <INSDSeq division> and <INSDSeq sequence> to clarify
the reason of the differences between the INSDC DTD v.l1l.5 and ST26 Sequence Listing DTD
vl 1.

**:*** KAhhk hkhkhkhkhk hkhAhk hkh hkhkh hkhkhk kA hkhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkrhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhk hk hkhkkhk hkkhkx *kx xk*x %
2016-03-24: Version 1.0 adopted at the CWS/4Bis

2014-03-11: Final draft for adoption.

Ahhkhkhkhkhkhkk Ak hhkhkhkhkhkhkhhkhhkhkhkhhkhhkhkdkhkhkhkhhkrhkhhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhk khkhkhhhkhkhkkhkhk vkk *k kkk %

ST26Sequencelisting

KAK KKK AKKAAAAAAAA K AR A AKX A AR AR A KAAAAAAKA AR KR AAKR AKX A AANAAA AN AARKAAARA AR AR KA AN AR A A A Ak Ak Ak K

* ROOT ELEMENT
KAk hkhkhkhkhkhk hkkhk hkhkhkhkhkhk Aok hkhkhkhkhkhkhkhhhkhkhkhkhkhkhhkhkhkhkhkhkhkkhkhkhkhhkhhkhkhhkhkhkhkhhkhkhkhkhkhkhkkhkhkdkhkhhkkhhkhkkk k%
-—>
<!ELEMENT ST26Sequencelisting ((ApplicantFileReference | (ApplicationIdentification,
ApplicantFileReference?)), EarliestPriorityApplicationIdentification?, (ApplicantName,
ApplicantNameLatin?)?, (InventorName, InventorNameLatin?)?, InventionTitle+,
SequenceTotalQuantity, SequenceData+)>
<!--The elements ApplicantName and InventorName are optional in this DTD to facilitate
the conversion between various encoding schemes-->
<!--originalFreeTextlLanguageCode:
The language code (see reference in paragraph 9 to ISO 639-1:2002) for the single original
language in which the language-dependent free text qualifiers (NonEnglishQualifier value)
were prepared.
-=>
<!--nonkEnglishFreeTextLanguageCode:
The language code (see reference in paragraph 9 to ISO 639-1:2002) for the language in
which the language-dependent free text qualifiers (NonEnglishQualifier value) currently
correspond.
-—>
<!ATTLIST ST26Sequencelisting
dtdVersion CDATA #REQUIRED
fileName CDATA #IMPLIED
softwareName CDATA #IMPLIED
softwareVersion CDATA #IMPLIED
productionDate CDATA #IMPLIED
originalFreeTextLanguageCode CDATA #IMPLIED
nonkEnglishFreeTextLanguageCode CDATA #IMPLIED
>

<!--ApplicantFileReference

Applicant's or agent's file reference, mandatory if application identification not
provided.

-=>

<!ELEMENT ApplicantFileReference (#PCDATA)>

<!--ApplicationIdentification

Application identification for which the sequence listing is submitted, when available.
-=>

<!ELEMENT ApplicationIdentification (IPOfficeCode, ApplicationNumberText, FilingDate?) >
<!--EarliestPriorityApplicationIdentification

Identification of the earliest priority application, which contains IPOfficeCode,
ApplicationNumberText and FilingDate elements.

-—>

<!ELEMENT EarliestPriorityApplicationIdentification (IPOfficeCode, ApplicationNumberText,
FilingDate?)>

<!--ApplicantName

The name of the first mentioned applicant in characters set forth in paragraph 40 (a) of the
ST.26 main body document.

-—>
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H/=L|A TQQt NncBIO| HIQHY| [2tA <INSDQualifier*>E <INSDQualifier+>2 HZ%H (INSDFeature quals 24 (JYe EP) £ oLt

=

O|Ato| INSDQualifier R4AE JtX{Of &)

2017-06-02: CWS/SO0|A &QIE H™ 1.1
HEAE:

=

INSDC DTD v.1.5%9 ST26 Sequence Listing DTD V1 1 AtO|9| X}O| O|RE HetstH| o}7| fIoiA <INSDSeq length>,

<INSDSeq division> Y <INSDSeq sequence>0f ZHET} FItE.

ok ko ok Kk Kk Kk ok Kk ok Kk kK ko ko ok ok ok Kk ok Kk ok Kk ok Kk ok Kk ok ok ok ko ok ok ko ko ko Kk
2016-03-24: CWS/4BisO|Al XHEHE HHH 1.0

2014-03-11: XHEHS B+ X|F X0,

Ak kkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk k%

ST26Sequencelisting

B R

*  ROOT ELEMENT
R R R e e R e S e RS S S RS S SRR RS RS SRR RS SRS E R E RS RS E SRR R R R R R R

-—>

<!ELEMENT ST26Sequencelisting ((ApplicantFileReference | (ApplicationIdentification,

ApplicantFileReference?)),

EarliestPriorityApplicationIdentification?, (ApplicantName, ApplicantNameLatin?)?, (InventorName,

InventorNameLatin?)?, InventionTitle+, SequenceTotalQuantity, SequenceData+t)>

<!— ApplicantName % InventorName 24+ O| DTDO|A MEH AtEtoZ, CHATH 253} (encoding) MA Zto] Bzt 8O0|stA sHCt -->

<!--originalFreeTextLanguageCode:
Ao o|EX XARFHAE PYXIO|M B Y (original) 10{0f ChEF A0 AE (9F 150 639-1:2002 &FX)

-—>
<!--nonEnglishFreeTextLanguageCode:

el

00| o= XIRHAE $HYXL (NonEnglishQualifier value) 7t X CHSStE A0 TE (9% 1SO 639-1:2002 FX)

-—>
<!ATTLIST ST26SequencelListing
dtdVersion CDATA #REQUIRED
fileName CDATA #IMPLIED
softwareName CDATA #IMPLIED
softwareVersion CDATA #IMPLIED
productionDate CDATA #IMPLIED
originalFreeTextLanguageCode CDATA #IMPLIED
nonkEnglishFreeTextLanguageCode CDATA #IMPLIED

\4

<!--ApplicantFileReference

selol & fj2jelo ofY BE, U A0 HBEHA ¥ Fe 4.
-—>

<!ELEMENT ApplicantFileReference (#PCDATA)>
<!--ApplicationIdentification

st AR, MLSBO| MEEIE Aol it HY Y.

-—>

<!ELEMENT ApplicationIdentification (IPOfficeCode, ApplicationNumberText, FilingDate?)>

<!--EarliestPriorityApplicationIdentification

=X}

IPOfficeCode, ApplicationNumberText % FilingDate R4E Zs} = E

HF

Hx M

[}

rio

-—>

<!ELEMENT EarliestPriorityApplicationIdentification (IPOfficeCode, ApplicationNumberText,

<!--ApplicantName
ST.26 22 2AQ| 40 (a)FO| HAIE X2 NS dF= 9
-—>

19

olo| 0|2,

o 4.

FilingDate?)>
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<!--languageCode: Appropriate language code from ISO 639-1-Codes for the representation of
names of languages - Part 1: Alpha-2
-=>
<!ELEMENT ApplicantName (#PCDATA)>
<!ATTLIST ApplicantName
languageCode CDATA #REQUIRED
>
<!--ApplicantNamelLatin
Where ApplicantName is typed in characters other than those as set forth in paragraph
40(b), a translation or transliteration of the name of the first mentioned applicant must
also be typed in characters as set forth in paragraph 40(b) of the ST.26 main body
document.
-—>
<!ELEMENT ApplicantNameLatin (#PCDATA) >
<!--InventorName
Name of the first mentioned inventor typed in the characters as set forth in paragraph
40(a).-—>
<!--languageCode: Appropriate language code from ISO 639-1-Codes for the representation of
names of languages - Part 1: Alpha-2
-—>
<!ELEMENT InventorName (#PCDATA)>
<!ATTLIST InventorName
languageCode CDATA #REQUIRED
>
<!--InventorNameLatin
Where InventorName is typed in characters other than those as set forth in paragraph 40(b),
a translation or transliteration of the first mentioned inventor may also be typed in
characters as set forth in paragraph 40 (b).
-—>
<!ELEMENT InventorNameLatin (#PCDATA)>
<!--InventionTitle
Title of the invention typed in the characters as set forth in paragraph 40 (a) in the
language of filing. A translation of the title of the invention into additional languages
may be typed in the characters as set forth in paragraph 40 (a) using additional
InventionTitle elements. The title of invention should be between two to seven words.
-—>
<!--languageCode: Appropriate language code from ISO 639-1 - Codes
for the representation of names of languages - Part 1: Alpha-2
-—>
<!ELEMENT InventionTitle (#PCDATA)>
<!ATTLIST InventionTitle
languageCode CDATA #REQUIRED
>
<!--SequenceTotalQuantity
Indicates the total number of sequences in the document.
Its purpose is to be quickly accessible for automatic processing.
-—>
<!ELEMENT SequenceTotalQuantity (#PCDATA) >
<!--SequenceData
Data for individual Sequence.
For intentionally skipped sequences see the ST.26 main body document.
-—>
<!ELEMENT SequenceData (INSDSeq)>
<!ATTLIST SequenceData
sequenceIDNumber CDATA #REQUIRED
>
<!--IPOfficeCode
ST.3 code. For example, if the application identification is PCT/IB2013/099999, then
IPOfficeCode value will be "IB" for the International Bureau of WIPO.
-—>
<!ELEMENT IPOfficeCode (#PCDATA)>
<!--ApplicationNumberText
The application identification as provided by the office of filing (e.g. PCT/IB2013/099999)
-—>
<!ELEMENT ApplicationNumberText (#PCDATA) >
<!--FilingDate
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<!--languageCode: A0 HAO| HEHE 8fA IS0 639-1-CodesOA{2] MESt A0 ZE - Part 1: Alpha-2

-=>
<!ELEMENT ApplicantName (#PCDATA)>
<!ATTLIST ApplicantName

languageCode CDATA #REQUIRED
>
<!--ApplicantNameLatin

>
<!--InventorNameLatin

ApplicantNameO| 40 (b) 0| FAIE AL CHE 2AIR k= 42, A HM A5E &

40 (b) 2Ol BAE EXZE AHSLO{OF SHLt.

|
[
e
k=]
0l
10
rE
19
il
rir
olo
19
rlo
195}
=}
N
o)
Ho
R
rr
Ho

-—>
<!ELEMENT ApplicantNameLatin (#PCDATA)>
<!--InventorName
40(a) 2ol FAIE 2Xt2 LHE A HE 2| 0|F
-—>
<!--languageCode: 0] HEO| EHE oA IS0 639-1-CodesO|M2] MAETH A0 FE - Part 1: Alpha-2
-=>
<!ELEMENT InventorName (#PCDATA)>
<!ATTLIST InventorName
languageCode CDATA #REQUIRED

ApplicantNameO| 40 (b) HO| HA|El Zint CtE EXE YHE|

40 (o) HO| HAE EXEE YHSI0{0F THCH.
-—>

rr
oy
Ho
oy
re
E-|
5]
el
rn
T
ro
e
o
oju
1o
re
12
kR

£ 892 s1.26 2M 22

<!ELEMENT InventorNameLatin (#PCDATA)>

<!--InventionTitle

ZH2 202 40(a) BO| YAIE 2AZ YHE 2Yo Y. 2 LYo YIS F7} A0z BAS= A2 FUHHQ LY Y 45
= 9

=
ALE3t0] 40 (a) 20| YAIE 2Xt2 € | EtO|E2 27HO|M 77 Ato|e| THOIE AtEotOOF BHCt.

——>

<!--languageCode: 0] HEO| EHE oA IS0 639-1-CodesOf| M| MAETH A0y E - Part 1: Alpha-2

4o

-—>
<!ELEMENT InventionTitle (#PCDATA)>
<!ATTLIST InventionTitle

languageCode CDATA #REQUIRED
>

<!--SequenceTotalQuantity

2M2 & MY =& HAlstct.

ool BHE XSHel X2B fsh WEA YNAT & USE o
-—>

<!ELEMENT SequenceTotalQuantity (#PCDATA)>
<!--SequenceData

HE Mol thet HolH.

rr
N
°
o

OJENOR MIYE MEL sT.26 BA EEZ HTHAL.
—-—>
<!ELEMENT SequenceData (INSDSeq)>
<!ATTLIST SequenceData
sequenceIDNumber CDATA #REQUIRED
>
<!--IPOfficeCode

ST.3 ZE. 0§ W, =AM AH0| pCT/IB2013/09999991 AL, IPOfficeCode 2 WIPO =X AIR=o| "1B"7} EIC}.
-—>

<!ELEMENT IPOfficeCode (#PCDATA)>

<!--ApplicationNumberText

2 HHOIM M3El= EM AE (0 pcT/IB2013/099999)

-=>

<!ELEMENT ApplicationNumberText (#PCDATA)>

<!=FilingDate
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The date of filing of the patent application for which the sequence listing is submitted in
ST.2 format "CCYY-MM-DD", using a 4-digit calendar year, a 2-digit calendar month and a 2-
digit day within the calendar month, e.g., 2015-01-31. For details, please see paragraphs 7
(a) and 11 of WIPO Standard ST.2.

-—>

<!ELEMENT FilingDate (#PCDATA) >

Kk kkkkkhkdhkhhkhkhhkhkhhhhkdhkkhkhkhkhk dkkhkkk khk hh dkh khhhhhhkhhkhkhhk hkk kk hkk dkkh dkkdhkhhxkk

* INSD Part
KA K A I I A A A A K A A A A A KA A A A A A AR A A A A A A KA A A AR A A A A A AR IR AR A AR A h A AR Ak hhk kA khkhkk hkkhkk vk kkk %

The purpose of the INSD part of this DTD is to define a customized DID for sequence
listings to support the work of IP offices while facilitating the data exchange with the
public repositories.

The INSD part is subset of the INSD DTD v1.5 and as such can only be used to generate an
XML instance as it will not support the complete INSD structure.

This part is based on:
The International Nucleotide Sequence Database (INSD) collaboration.

INSDSeq provides the elements of a sequence as presented in the GenBank/EMBL/DDBJ-style
flatfile formats. Not all elements are used here.

-—>

<!--INSDSeq

Sequence data. Changed INSD V1.5 DTD elements, INSDSeq division and INSDSeq sequence from
optional to mandatory per business requirements.

-—>

<!ELEMENT INSDSeq (INSDSeq length, INSDSeq moltype, INSDSeqg division, INSDSeq other -
seqids?, INSDSeq feature-table?, INSDSeq sequence)>

<!--INSDSeq length

The length of the sequence. INSDSeq length allows only integer.

-=>

<!ELEMENT INSDSeq length (#PCDATA) >

<!--INSDSeq moltype

Admissible values: DNA, RNA, AA

-=>

<!ELEMENT INSDSeq moltype (#PCDATA)>

<!--INSDSeq division

Indication that a sequence is related to a patent application. Must be populated with the
value PAT.

-—>

<!ELEMENT INSDSeq_diViSion (#PCDATA) >

<!--INSDSeq other-seqgids

In the context of data exchange with database providers, the IPOs should populate for each
sequence the element INSDSeq other-seqgids with one INSDSegid containing a reference to the
corresponding published patent and the sequence identification.

-=>

<!ELEMENT INSDSeq other-seqids (INSDSegid?)>

<!--INSDSeq feature-table

Information on the location and roles of various regions within a particular sequence.
Whenever the element INSDSeq feature-table is used, it must contain at least one feature.
-=>

<!ELEMENT INSDSeq feature-table (INSDFeaturet)>

<!--INSDSeq sequence

The residues of the sequence. The sequence must not contain numbers, punctuation or
whitespace characters.

-—>

<!ELEMENT INSDSeq sequence (#PCDATA)>

<!--INSDSeqgid

Intended for the use of IPOs in data exchange only.

Format:
pat |{office code} |{publication number} | {document kind code} | {Sequence identification
number }
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SHOA aXf2] A=, 2X12] @ A 2X2| SRE AFESIO, sr.2 ¥4 rcoyy-mM-DD"E KM EE MESFEO UE SHERS SRS (Y-

2015-01-31) . AFM3t L2 78 3 wiro BFE ST.29| 112 XA,

-—>
<!ELEMENT FilingDate (#PCDATA)>

<1k ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

* INSD Part

hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkrhkhkhkhkhkhkhkrhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkkhkhkhhkkhhhhhhhhkhhkhhkhkhkhhkhhhkhhkhhkhhkik
& DTDQ| INSD B&2o| X2 T8 ME A (repository) OflA HIO|H meES 8O|5tH SHHAM 3 2E (1P office) 9| YRE
X st7| fIsiM 720 %3 (customized) DTDE Fo|Sh= ZO|Ch.

INSD B &2 INsSD DTD v1.52| 2RET0|H, 2t¥st INsD LR E X|SHA| feBz xML QAHAS MMSH= HEF A8 = UCE.

o

£

Ct.

o] #&

rlo

thE

mjo

7lgto 2

INSD (International Nucleotide Sequence Database) && &t
=

e

F|_I'
>
ne
10
fo
k>
mjn
mjo
>
oh
rok
n

INSDSege GenBank/EMBL/DDBJ ¥Al9| Z2HmtQ(flatfile) FAIS 7|0 BE 247} AFBE = A2

ofL|C}. -->

<!--INSDSeq
MY HO|E{. INSD V1.5 DTD RAQ} INSDSeq division Y INSDSeq sequence:= H|ZL|A Q70| M2} MEHO|A Tz HAE . >

<!ELEMENT INSDSeq (INSDSeq_length, INSDSeq moltype, INSDSeq division, INSDSeq other-segids?, INSDSeq_ feature-table?,
INSDSeq sequence)> <!—
INSDSeq_length

AMEO| Z0|. INSDSeq lengthie =0t 5{8SHC}.

-=>

<!ELEMENT INSDSeq length (#PCDATA)>

<!--INSDSeq moltype

S{8L|= Zf: DNA, RNA, AA

-=>

<!ELEMENT INSDSeq moltype (#PCDATA)>

<!--INSDSeq division

MEO| E5Z Tt BAE|0f YSS LIEFHC. PAT ZHOZ AYMOF BHC}.

-—>
<!ELEMENT INSDSeq_division (#PCDATA)>

<!--INSDSeq other-seqgids

HIO|E{H|O|~ M-S Atet CiOIE wgtnt tisto], 1ro= 2 MO CiSt A2 37 530 oot &=t ME AMEE Zotdte 5Lt

INSDSeqidE& 7}%l INSDSeq other-seqids RA4F X{{|OF SHCE.
-—>

<!ELEMENT INSDSeq other-seqids (INSDSeqid?)>
<!--INSDSeq feature-table

EX MY Ljo|M CrYst x|l QX I Astof| CHsH ME . INSDSeq feature-table A7} AFRE W{OC} StL} O|AlS] EXS
I 55H0{OF BHCt.

—-—>

<!ELEMENT INSDSeq_ feature-table (INSDFeature+)>

<!--INSDSeq_sequence

Mol 7. MEE =X, #5H L= 3Y 2AE ZESHX| §O}F Bt

-—>

<!ELEMENT INSDSeq sequence (#PCDATA)>

<!--INSDSeqid

HIO[El gk Alof 2t TPO2| AHES Bt AO|Ct.

Format:
pat|{office code}|{publication number} | {document kind code} | {Sequence identification number}
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where office code is the code of the IP office publishing the patent document, publication
number is the publication number of the application or patent, document kind code is the
letter codes to distinguish patent documents as defined in ST.16 and Sequence
identification number is the number of the sequence in that application or patent

Example:
pat |WO 2013999999 |A1|123456

This represents the 123456th sequence from WO patent publication No. 2013999999 (Al)
-=>
<!ELEMENT INSDSegid (#PCDATA)>
<!--INSDFeature
Description of one feature.
-—>
<!ELEMENT INSDFeature (INSDFeature key, INSDFeature location, INSDFeature quals?)>
<!--INSDFeature key
A word or abbreviation indicating a feature.
-—>
<!ELEMENT INSDFeature key (#PCDATA) >
<!--INSDFeature location
Region of the presented sequence which corresponds to the feature.
-—>
<!ELEMENT INSDFeature location (#PCDATA) >
<!--INSDFeature quals
List of qualifiers containing auxiliary information about a feature.
-=>
<!ELEMENT INSDFeature quals (INSDQualifier+)>
<!--INSDQualifier
Additional information about a feature.
For coding sequences and variants see the ST.26 main body document.
-—>
<!--id
Unique identifier for the INSDQualifier to facilitate comparison of versions of a sequence
listing specifically having language-dependent qualifier values in different languages.
-—>
<!ELEMENT INSDQualifier (INSDQualifier name, INSDQualifier value?,
NonEnglishQualifier value?)>
<!ATTLIST INSDQualifier
id ID #IMPLIED
>
<!--INSDQualifier name
Name of the qualifier.
-=>
<!ELEMENT INSDQualifier name (#PCDATA) >
<!--INSDQualifier value
Value of the qualifier. Where the qualifier is language-dependent its value must be in the
English language and typed with the characters set forth in paragraph 40 (b).
-—>
<!ELEMENT INSDQualifier value (#PCDATA) >
<!--NonkEnglishQualifier value
Value of a language-dependent qualifier in a language that is not English and typed with
the characters set forth in paragraph 40 (a). The language is indicated with the attribute
nonEnglishFreeTextLanguageCode .
-—>
<!ELEMENT NonEnglishQualifier value (#PCDATA)>

[Annex lll follow s]
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O7|0|M, office code (HHIAE)= 53 2HE &
HS 0|, document kind code (BA &F TIE)E sT.160] o=l £7
o MY

Ho|ct.

18l= 1P Ho| REO|

rir

Soi9l 1

1, publication number (31 HZ)= =@ £
52 WSt et X} ZEO0|0{, Sequence identification

number (MEAEHD) = 3iY - £ 53

Example:
pat |WO[2013999999|A1|123456

Ol wo E38 Z7|S 2013999999 (A1)Q| 123456 HA| MEES HESSICE.

-—>

<!ELEMENT INSDSeqgid (#PCDATA)>

<!--INSDFeature

stLtol £E0f oot 2.

—-—>

<!ELEMENT INSDFeature (INSDFeature_key, INSDFeature_location, INSDFeature_quals?)>
<!--INSDFeature_key

£32 LEHfE o £ %0,

-—>

<!ELEMENT INSDFeature_key (#PCDATA) >
<!--INSDFeature location

ET0| ti3dt= MAIE Mo Y.

-—>

<!ELEMENT INSDFeature location (#PCDATA)>
<!--INSDFeature quals

S0 oigt BEx YEIF ZeE obER RE.

-—>

<!ELEMENT INSDFeature_quals (INSDQualifier+)>
<!--INSDQualifier

SHo| ot 7t He.

g M 9 Holof ChshM e sT.26 22 ZME AR,
—-—>

<!--id

CHE elojz oloj oEXol SHyRt 3

= Do

fjo

2a A

ne

S5 A Zto| HluE 8O|5tA 3t7| e 1NsDoualifierOf CHEH UFoh AlHX}

-—>
<!ELEMENT INSDQualifier (INSDQualifier name, INSDQualifier value?, NonEnglishQualifier value?)>
<!ATTLIST INSDQualifier

id ID #IMPLIED
>
<!--INSDQualifier name
oHgxtel FE.
-—>
<!ELEMENT INSDQualifier name (#PCDATA)>
<!--INSDQualifier value

SHEARel L. SHEATL 210 oEHQl FR O 2 FOIZ E[0fof oth{, 40 (b) o REE EXZ YHEO{0F Brt.

-->
<!ELEMENT INSDQualifier value (#PCDATA)>
<!--NonEnglishQualifier value

Yo{7t ot 40 (a) O HYE 2XZ LHE A0 oJEH

[}

il
rot

MOl Zf. 1 90j= nonEnglishFreeTextLanguageCode &£ OZ X|A|=IC}.

-—>
<!ELEMENT NonEnglishQualifier value (#PCDATA)>

[EH ez oo d]
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ANNEX Il1

SEQUENCE LISTING SPECIMEN (XML file)

Version 1.4

Revision approved by the Committee on WIPO Standards (CWS)
at its ninth session on November 5, 2021

The Annex lll is available at: https://www.wipo.int/standards/en/xml_material/st26/st26-annex-ii-sequence-listing-

specimen.xml

[Annex IV follow s]
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HA I

HX 1.4

20214 118 5% WIPO EFL/8I2/(CWS) X9X} B/C/0jA SoIE & &

HA = https://www.wipo.int/standards/en/xml_material/st26/st26-annex-iii-sequence-listing-specimen.xml 0| A HMz 4= Q& L|C}.

[ST.262] &H IVE 0|0{F]
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ANNEX IV

CHARACTER SUBSET FROM THE UNICODE BASIC LATIN CODE TABLE
FOR USE IN ANXML INSTANCE OF A SEQUENCE LISTING

Version 1.3

Revision approved by the Committee on WIPO Standards (CWS)
at its eighth session on December4, 2020

The ampersand character (0026) is only permitted as part of a predefined entity. The quotation mark (0022), the apostrophe
(0027), the less-than sign (003C), and the greater-than sign (003E) must be represented by their predefined entities. In
addition, the ampersand character (0026) must be represented by its predefined entity when used as an ampersandina
value of an attribute or content of an element.

Umcod_e Character Name
code point
0020 SPACE
0021 I EXCLAMATION MARK
0022 “ QUOTATION MARK
0023 # NUMBER SIGN
0024 $ DOLLAR SIGN
0025 % PERCENT SIGN
0026 & AMPERSAND
0027 ’ APOSTROPHE
0028 ( LEFT PARENTHESIS
0029 ) RIGHT PARENTHESIS
002A * ASTERISK
002B + PLUS SIGN
002C , COMMA
002D - HYPHEN-MINUS
002E . FULL STOP
002F / SOLIDUS
0030 0 DIGIT ZERO
0031 1 DIGIT ONE
0032 2 DIGIT TWO
0033 3 DIGIT THREE
0034 4 DIGIT FOUR
0035 5 DIGIT FVE
0036 6 DIGIT SIX
0037 7 DIGIT SEVEN
0038 8 DIGIT EIGHT
0039 9 DIGIT NINE
003A : COLON
003B ; SEMICOLON
003C < LESS-THAN-SIGN
003D = EQUALS SIGN
003E > GREATER-THAN-SIGN
003F ? QUESTION MARK
0040 @ COMMERCIAL AT
0041 A LATIN CAPTAL LETTER A
0042 B LATIN CAPITAL LETTER B
0043 [¢} LATIN CAPITAL LETTER C
0044 D LATIN CAPITAL LETTER D
0045 E LATIN CAPITAL LETTER E
0046 F LATIN CAPTAL LETTER F
0047 G LATIN CAPTAL LETTER G
0048 H LATIN CAPTAL LETTER H
0049 I LATIN CAPITAL LETTER |
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202047 128 42 WIPO ZZ=8/B/(CWS) H8X} BIS/ojA /e HHEE

BHME FXH0026)= AE FolEl 7hH|el LRZ0 S{EEICL Q&8 F£(0022), OFZAE ZW(0027),(38 F2(003C) X & F2(003E)= A0 Fol&
HH 2 EHEZ|O{OF SiCh HEoh HHME EXH0026)= &d2t Ee 240 LA AHMERZ ALSE O] A Ho|El 7N 2 EHHE|0{oF Bict.
Sl el 23y
0020 of et
0021 ! Lo
0022 " o8 £
0023 # *AF 23
0024 $ SHo| HA|
0025 % HME 235
0026 & HTME
0027 ' OfZAEZI]
0028 ( A% 25
0029 ) REZ s
002A * P
002B + O3] 7|2
002C , ETi
002D - Sto|= - Ojoji{A
002E . OpEl &
002F / SajA|
0030 0 %%t 0
0031 1 %Xt 1
0032 2 2K} 2
0033 3 %Xt 3
0034 4 =%} 4
0035 5 %Xt 5
0036 6 %%} 6
0037 7 =Xt 7
0038 8 %=Xt 8
0039 9 %Xt 9
003A : 22
003B ; NLES
003C < e 235
003D = B
003E > 2 25
003F ? 2ex
0040 @ HUH "at’
0041 A 2tEl CHEX A
0042 B 2tEl CHEX B
0043 C 2tEl CHEX} C
0044 D 2IEl 22X D
0045 E 2tel CHEX E
0046 F 2tEl CHEX F
0047 G 2tEl CHEX G
0048 H 2tEl CHEX H
0049 | 2tEl CHEX I
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004A J LATIN CAPITAL LETTER J
004B K LATIN CAPITAL LETTER K
004C L LATIN CAPTAL LETTER L
004D M LATIN CAPITAL LETTER M
004E N LATIN CAPITAL LETTER N
004F [¢] LATIN CAPITAL LETTER O
0050 P LATIN CAPITAL LETTER P
0051 Q LATIN CAPITAL LETTER Q
0052 R LATIN CAPITAL LETTER R
0053 S LATIN CAPITAL LETTER S
0054 T LATIN CAPITAL LETTER T
0055 U LATIN CAPITAL LETTER U
0056 V LATIN CAPITAL LETTER V
0057 W LATIN CAPITAL LETTER W
0058 X LATIN CAPITAL LETTER X
0059 Y LATIN CAPTAL LETTER Y
005A Z LATIN CAPITAL LETTER Z
005B [ LEFT SQUARE BRACKET
005C \ REVERSE SOLIDUS
005D ] RIGHT SQUARE BRACKET
005E A CIRCUMFLEX ACCENT
005F — LOW LINE
0060 GRAVE ACCENT
0061 a LATIN SMALL LETTER A
0062 b LATIN SMALL LETTER B
0063 c LATIN SMALL LETTER C
0064 d LATIN SMALL LETTER D
0065 e LATIN SMALL LETTER E
0066 f LATIN SMALLLETTER F
0067 g LATIN SMALL LETTER G
0068 h LATIN SMALL LETTER H
0069 i LATIN SMALL LETTER |
006A j LATIN SMALL LETTER J
006B k LATIN SMALL LETTER K
006C I LATIN SMALLLETTER L
006D m LATIN SMALL LETTER M
006E n LATIN SMALL LETTER N
006F o LATIN SMALL LETTER O
0070 p LATIN SMALL LETTER P
0071 q LATIN SMALL LETTER Q
0072 r LATIN SMALL LETTER R
0073 S LATIN SMALLLETTER S
0074 t LATIN SMALL LETTER T
0075 u LATIN SMALL LETTER U
0076 v LATIN SMALL LETTER V
0077 w LATIN SMALL LETTER W
0078 X LATIN SMALL LETTER X
0079 y LATIN SMALLLETTER Y
007A z LATIN SMALL LETTER Z
007B { LEFT CURLY BRACKET
007C | VERTICAL LINE
007D } RIGHT CURLY BRACKET
007E ~ TILDE

[Annex V follows]
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Sl Shetel 23y
004A J 2HEl 22X} J
0048 K 2HEl CHEXL K
004C L 2tE EXL L
004D M 2tE EX M
004E N 2tE tEX N
004F o) 2IEl CEX} O
0050 P 2tEl CHEX} P
0051 Q 2El CHEX Q
0052 R 2tEl CHEXt R
0053 S 2tEl CHEXL S
0054 T 2tEl j2Xt T
0055 u 2tEl CHEXL U
0056 v 2tEl 2Rt v
0057 W 2HEl CHEXH W
0058 X 2HEl 2Rt X
0059 Y 2IEl CHEX} Y
005A z 2HEl CHEXH Z
0058 [ AT AZE =eh3l
005C \ SEEIN
005D ] REZ AZIY =api
005E A 2 oM E(CIRCUMFLEX ACCENT)
005F _ 22 ztol
0060 Jejo|s HME
0061 a ZHElO] A2X} A
0062 b 2lElof A2X} B
0063 c 2tEIo) 282X C
0064 d 2lElof A2X D
0065 e ZHEIO] ARX}E
0066 f 2iElo] AFXF
0067 g 2tEIo 48X G
0068 h 2IEI) A H
0069 i ZHEIO] ARXE 1
006A i 2tEIo AFX} )
006B k 2lElo] 22X} K
006C I ZHEIO] ARX} L
006D m 2IElo] 22X M
006E n ZHElof A2XE N
006F o 2lElo] 22Xt O
0070 P BtEIo] AFXH P
0071 q 2tElo] 28X Q
0072 r ZHEIO] ARXE R
0073 s BHElo] 22X} S
0074 t 2HEIO| A2X T
0075 u 2Elof 22%} U
0076 v 2IElO] 22X}V
0077 w 2lElo] A2XF W
0078 X BIElo] ARX} X
0079 y 2tEIof 22X Y
007A z BIElo] ARX} Z
007B { A% #Ha| =gap3l
007C | XM
007D } QEZ g =il
007E ~ el
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ADDITIONAL DATA EXCHANGE REQUIREMENTS (FOR IPOs ONLY)

Version 1.4

Revision approved by the Committee on WIPO Standards (CWS)
at its ninth session on November 5, 2021

In the context of data exchange with database providers (INSD members), the Intellectual Property Offices should populate
for each sequence the element INSDSeq_other-seqgids with one INSDSeqid containing a reference to the
corresponding published patent and the sequence identification number in the follow ing format:

patfoffice code}[publication number}[{document kind code}{sequence identification number}

w here office code is the code of the IP office publishing the patent document as setforthin ST.3; document kind code is the
code for the identification of different kinds of patent documents as setforth in ST.16; publication number is the publication
number of the application or patent; and Sequence identification number is the number of the sequence in that application or
patent.

Example:
pat|WO[|2013999999|A1]123456

Which w ould be translated into a valid XML instance as:
<INSDSeq other-seqgids>
<INSDSegid>pat |[WO[2013999999|A1|123456</INSDSeqgid>
</INSDSeq other-seqgids>

Where “123456” is the 123456th sequence fromthe WO publication no. 2013999999 (A1).

[Annex Vifollow s]
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7t HolH Wg 2AEHYE H8)

WA 1.4

202149 112 52 WIPO EZES/LIZ/(CWS) HOXt B/OJojAf 0lE 75

GIO[E{#| O]~ M SAHINSD BH{)eto| CjOjE metit 2tEsto], §5] BE2 2t MEOICt INSDSeq other-segids 240 diEdh=
3 55 3 MEAEHDO| O3t FEE ZSts StLtel thg @A Q| 1NspseqidE A RIOF BHC.

-

pat[{office code}|{publication number}|{document kind code}|{sequence identification number}

3 £ 0|C}. Document kinde code(2A] 3% ZE)E= ST.160]
Ct. Publication number(27|H3)= =@ L= £9%9| Z7fHS0|H; 2|11 sequence

0{7|M office code(&E ZE)= ST.30] 7|=& £35 242 HAlste IP officee| I
7|&8E ChYet 37 & Al £o|
identification number(M EAIEHT)= 1 £Q L= ES MO MY HSO|C

o:

pat|WO|201399999 |A1]|123456
CH2 1t 20| S&8 XML QlAEAZ pisigIC)
<INSDSeq_other-segids>
<INSDSeqgid>pat |WO[2013999999|A1|123456</INSDSeqid>

</INSDSeq other-seqgids>

07|10 A "123456"2 WO Z7{HZ 2013999999(A1)2 5LE{123456 K A{20|C}.

[€& VIZ 0|0&!]
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GUIDANCE DOCUMENT WITH ILLUSTRATED EXAMPLES

Version 1.5

Revision approved by the Committee on WIPO Standards (CWS)
at its ninth session on November 5, 2021

TABLE OF CONTENTS
INTRODUCTION. ...ttt et ettt et et et ettt e e e e e e e e e 3.26.vi]
EXAMPLE INDEX.... ittt ettt ettt e et 3.26.vi.8
EXAMPLES . . ... e 3.26.vi.18
APPENDIX. L. s 3.26.vi.76

INTRODUCTION

This Standard indicates as one of its purposes, to “allow applicants to draw up a single sequence listing in a patent
application acceptable for the purposes of both international and national or regional procedures.” The purpose of this
Guidance Document is to ensure that all applicants and Intellectual Property Offices (IPOs) understand and agree on the
requirements for inclusion and representation of sequence disclosures, such that this purpose is realized.

This guidance document consists of this introduction, an example index, examples of sequence disclosures, and an
appendix containing a sequence listing in XML w ith sequences fromthe examples. This introduction explains certain
concepts and terminology used in the remainder of this document. The examples illustrate the requirements of specific
paragraphs of the Standard and each example has been designated w ith the most relevant paragraph number. Some
examples further illustrate other paragraphs and appropriate cross-references are indicated at the end of each example.
The index provides page numbers for the examples and any indicated cross-references. Each sequence in an example that
either must or may be included in a sequence listing has been assigned a sequence identification number (SEQ ID NO) and
appears in XML format in the Appendix to this document.

For each example, any explanatory information presented with a sequence is intended to be considered as the entirety of
the disclosure conceming that sequence. The given answers take into account only the information explicitly presented in
the example.

The guidance provided in this documentis directed to the preparation of a sequence listing for provision on the filing date of
a patent application. Preparation of a sequence listing for provision subsequentto the filing date of a patent application
must take into account w hetherthe information provided could be considered by an IPO to add subject matter to the original
disclosure. Therefore, itis possible that the guidance provided in this document may not be applicable to a sequence listing
provided subsequent to the filing date of a patent application.

Preparation of a sequence listing
Sequence listing preparation for a patent application requires consideration of the following questions:

1. Does ST.26 paragraph 7 require inclusion of a particular disclosed sequence?
2. If inclusion of a particular disclosed sequence is not required, is inclusion of that sequence permitted by ST.267?

3. If inclusion of a particular disclosed sequence is required or permitted by ST.26, how should that sequence be
represented in the sequence listing?

Regarding the first question, ST.26 paragraph 7 (w ith certain restrictions) requires inclusion of a sequence disclosed ina
patent application by enumeration of its residues, w here the sequence contains ten or more specifically defined nucleotides
or four or more specifically defined amino acids.

Regarding the second question, ST.26 paragraph 8 prohibits inclusion of any sequences having fewerthan ten specifically
defined nucleotides or four specifically defined amino acids.
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A clear understanding of “enumeration of its residues” and “specifically defined” is necessary to answer these two questions.

Regarding the third question, this document provides sequence disclosures which exemplify a variety of scenarios together
w ith a complete discussion of the preferred means of representation of each sequence, or where a sequencecontains
multiple variations - the “most encompassing sequence”, in accordance with this Standard. Since it is impossible to address
every possible unusual sequence scenario, this guidance document attempts to set forth the reasoning behind the approach
to each example and the manner in w hich ST.26 provisions are applied, such that the same reasoning can be applied to
other sequence scenarios not exemplified.

Enumeration of its residues

ST.26 paragraph 3(c) defines “enumeration of its residues” as disclosure of a sequencein a patent application by listing, in
order, eachresidue of the sequence, w herein (i) the residue is represented by a name, abbreviation, symbol, or structure; or
(i) multiple residues are represented by a shorthand formula. A sequence should be disclosed in a patent application by
“enumeration of its residues” using conventional symbols, which are the nucleotide symbols setforth in Section 1, Table 1 of
ST.26 Annex 1 (i.e., the low er case symbols or their upper case equivalents ') and the amino acid symbols setforth in
Section 3, Table 3 of ST.26 Annex 1 (i.e., the upper case symbols or their low er case equivalents 1). Hereinafter, these
nucleotide and amino acid symbols are referred to as conventional symbols. Representations of nucleotides and amino
acids that are other than those set forth in these tables are hereinafter referred to as “nonconventional”.

Where a representation of aresidue is disclosed as equivalent to a conventional symbol or abbreviation (e.g., “Z+” means
“A”), or to a specific sequence of conventional symbols (e.g., “Z1” means “agga”), then the sequence is interpreted as though
it w ere disclosed using the equivalent conventional symbol(s) or abbreviation(s), to determine w hether ST.26 paragraph 7
requires inclusion in the sequence listing or w hether paragraph 8 prohibits inclusion. Where a nonconventional nucleotide
symbol is used as an ambiguity symbol (e.g., X1 = inosine or pseudouridine), butis not equivalent to one of the conventional
ambiguity symbols in Section 1, Table 1 (i.e., “m”, “r”, “w”, “s”, “y”, “k”, “v”, “h”, “d”, “b”, or “n”),then the residue is interpreted
as an “n” residue to determine w hether ST.26 Paragraph 7 requires inclusion of the sequence in the sequence listing or

w hether ST.26 Paragraph 8 prohibits inclusion. Similarly, w here a nonconventional amino acid symbol is used as an
ambiguity symbol (e.g., “Z+” means “A”, “G”, “S” or “T"), but is not equivalent to one of the conventional ambiguity symbols in
Section 3, Table 3 (i.e., B, Z, J, or X), then the residue is interpreted as an “X” residue to determine w hether ST.26

paragraph 7 requires inclusion of the sequence in the sequence listing or w hether ST.26 paragraph 8 prohibits inclusion.

Care should be taken to disclose sequences using conventional symbols ; how ever, where sequences are otherwise
disclosed, it may be necessary to consult the disclosure for an explanation to determine the meaning of the nonconventional
representation.

Where a conventional symbolis used, the explanation of the sequence in the disclosure must still be consulted to confirm
that the symbol is used in a conventional manner. If the symbolis usedin a nonconventional manner, this explanation is
necessary to determine w hether ST.26 paragraph 7 requires inclusion of the sequence in the sequence listing or w hether
paragraph 8 prohibits inclusion.

Specifically defined

ST.26 paragraph 3(k) defines “specifically defined” as any nucleotide other than those represented by the symbol “n” and
any amino acid other than those represented by the symbol “X”, listed in Annex |, w herein “n” and “X” are used in a
conventional manner as described in Section 1, Table 1 (i.e., “a or ¢ or g or t/u; ‘unknow n’ or ‘other™) and Section 3, Table 3
(i.e., “AorRor NorDor Cor QorEorGorHorlorLorKorMor ForPorOorS orUorTor WorY or V; ‘unknow n’ or
‘other™), respectively. The discussion above conceming conventional symbols or nonconventional symbols or abbreviations
and their use in a conventional or nonconventional manner w ill be taken into account to determine w hether a nucleotide or
an amino acidis “specifically defined”.

"NOTE: While an applicationdisclosure may represent nucleotidesoramino acidswith eitherlower case orupper case symbols,
fora sequenceincludedin a sequencelisting, only lower case lettersmust be used forrepresentation of a nucleotide sequence (see
ST.26 paragraph 13)and only upper case lettersmust be used forrepresentation of an aminoacidsequence (see ST.26 paragraph
26).
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Most encompassing sequence

Where a sequence that meets the requirements of paragraph 7 is disclosed by enumeration of its residues only once in an
application, butis described differently in multiple embodiments, e.g., one embodiment “X” in one or more locations could be
any amino acid, but in further embodiments, “X” could be only a limited number of amino acids, ST.26 requires inclusionina
sequence listing of only the single sequence that has been enumerated by its residues. As per paragraphs 15 and 27,

w here such a sequence contains multiple “n” or “X” ambiguity symbols, “n” or “X” is construed to represent any nucleotide or
amino acid, respectively, in the absence of further annotation. Consequently, the single sequence required to be included is
the most encompassing sequence disclosed. The most encompassing sequence is the single sequence having variant
residues that are represented by the most restrictive ambiguity symbols thatinclude the most disclosed embodiments.

Likew ise, where a sequenceis disclosed by enumeration of its residues only once, but the length of the sequence may vary
due to copy number variation, the longest embodiment of the sequence is considered the most encompassing sequence.
For example, consider a sequence containing a repeated region that can vary from2 to 5 copies as enumerated. The
embodiment w ith 5 copies of the repeat is the most encompassing sequence and should be included in the sequence listing.
How ever, inclusion of additional specific sequencesis strongly encouraged where practical, e.g., those that represent
additional embodiments that are a key part of the invention. Inclusion of the additional sequences allowsfor a more
thorough search and provides public notice of the subject matter for w hich a patentis sought.

Usage of Ambiguity Symbol

Proper Usage of the Ambiguity Symbol “n” in a Sequence Listing

.

The symbol “n
a. must not be used to represent anything other than a single nucleotide;
b. willbe construed as any one of “a”, “c”, “g”, or “t/u” except where itis used w ith a further description;
c. should be used to represent any of the following nucleotides together with a further description:

i. modified nucleotide, e.g., natural, synthetic, or non-naturally occurring, that cannot otherwise be
represented by any other symbolin Annex | (see Section 1, Table 1);

i. “unknow n” nucleotide, i.e., not determined, not disclosed, or unsure;
ii. an abasic site; or

d. may be usedto representasequence variant, i.e., alternatives, deletions, insertions, or substitutions,

@

w here “n” is the most restrictive ambiguity symbol.

Proper Usage of the Ambiguity Symbol “X” in a Sequence Listing
The symbol “X”

a. must not be used to represent anything other than a single amino acid;

b. willbe construed as any one of “A”, “R’, “N", “D”, “C”, “Q", “E’, “G”, “H’, “I", “L", “"K”, "M, “F", “P", “O", “S",
‘U, T WL Y or “V7, except where itis used with a further description;

c. should be used to represent any of the following amino acids together w ith a further description:

i. modified amino acid, e.g., natural, synthetic, or non-naturally occurring, that cannot
otherw isebe represented by any other symbolin Annex | (see Section 3, Table 3);

ii. “unknow n”amino acid, i.e., not determined, not disclosed, or unsure; or

d. may be usedto representasequence variant, i.e., alternatives, deletions, insertions, or substitutions,
w here “X” is the most restrictive ambiguity symbol.

Annotation of Modified Residues

This Standard requires that “modified” residues are annotated per paragraph 17 for nucleotides, and per paragraph 30 for
amino acids.
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ST.26 paragraph 3(e) defines “modified amino acid” as any amino acid as described in paragraph 3(a) other than L-alanine,
L-arginine, L-asparagine, L-aspartic acid, L-cysteine, L-glutamine, L-glutamic acid, L-glycine, L-histidine, L-isoleucine, L-
leucine, L-lysine, L-methionine, L-phenylalanine, L-proline, L-pyrrolysine, L-serine, L-selenocysteine, L-threonine, L-
tryptophan, L-tyrosine, or L-valine. Similarly, the Standard defines “modified nucleotide” as any nucleotide as described in
paragraph 3(g) other than deoxyadenosine 3’- monophosphate, deoxyguanosine 3'-monophosphate, deoxycytidine 3'-
monophosphate, deoxythymidine 3’- monophosphate, adenosine 3'-monophosphate, guanosine 3'-monophosphate, cytidine
3’-monophosphate, or uridine 3’- monophosphate (ST.26, paragraph 3(f)).

Based on the definitions above, modifications to the nucleobases or sugar-phosphatebackbone of a nucleic acid and
modifications to the amnio acid R groups or peptide backbone of a peptide resultin one or more “modified nucleotides” or
“modified amino acids,” respectively. Therefore, such nucleotides and amino acids must be annotated. Examples of
backbone modifications include nucleotide analogs such as peptide nucleic acids (PNAs) and glycol nucleic acids (GNAs),
and D-amino acids.

Note that modification of a terminal amino acid of a peptide or a terminal nucleotide of a nucleic acid does not necessarily
resultin a “modified amino acid” or “modified nucleotide”. One must look at the terminal modification and determine w hether
the modification changes the chemical structure of residue suchthat residue falls outside the exceptions set forth within
paragraph 3(e) and 3(f). For example, a peptide in w hich the Cterminal residue is linked to a structure (such as partof a
branched sequence — see peptide #2 in example 7(b)-3) via a conventional amide linkage is not considered a “modified
residue” and therefore is not required to be annotated. Similarly, a peptide in w hich the N terminal residue is amide bonded
to biotin is not considered a “modified residue” and therefore is not required to be annotated. In both scenarios, the
structure of the residue involved in the C-terminal or N-terminal linkage is not changed fromthe conventional amino acids
recited in paragraph 3(e) of the Standard.

In contrast, terminal modifications that change the chemical structure of the residue are considered “modified residues” and
must be annotated. For example, the methylation of the C-terminus in Example 3(c)-1does change the chemical structure

of the terminal residue, since the methy! group replaces the hydroxyl normally found at the alpha carboxyl group. Therefore,
this methylated lysine must be annotated as a “modified residue”.

Note that it willbe up to the applicant to evaluate each terminal residue modification w ithin an enumerated sequence and
make a determination as to w hether or not the structure of the terminal residue is changed. If the modified residue structure
is different fromthe conventional amino acids or nucleotides indicated in paragraph 3(e) and 3(f) of the Standard, then the
modification must be annotated.

Finally, it is alw ays recommended that applicants include as much information as reasonable in their sequence listings to
represent their disclosures as accurately as possible. Therefore, evenif a modification isn’t required to be annotated, it
should preferably be included.

Note how ever that annotation of variants of an enumerated, primary sequence must comply w ith the requirements of in
ST.26 paragraphs 93-100. Modifications that are disclosed as variants of an enumerated sequence may not be required to
be included in the sequence listing. For the definition of annotation of variants, see ST.26 paragraphs 93-95.

Representation of Modified Residues

ST.26 indicates that modified nucleotides and amino acids should be represented in the sequence listing as the
corresponding unmodified residue w henever possible (see paragraphs 16 and 29). Note that this recommendation is a
“should” —a “strongly encouraged approach, but not a requirement” (see paragraph 4(d)). Itis up to the discretion of the

applicant to decide if a modified residue w ill be represented by the corresponding unmodified residue or the variables “n” or
“X.

As ageneral rule of thumb —if a residue is modified by the addition of a moiety, such as methylation or acetylation, and the
structure of the unmodified residue is generally unchanged, then representation by the unmodified residue is recommended.

“n

For example, a methylated adenosine should preferably be represented by “a” in the sequence listing. How ever, when the
modified residue is structurally different fromany unmodified residue, then an “n” or an “X” is recommended. For example,
norleucine is anisomer of leucine, and its side chain is a linear structure of 4 carbons. Leucine also has a4 carbon side
chain, but it is branched at the second carbon. Therefore, norleucine isn’t simply the result of a modification added to a
leucine, buta completely different (although related) structure. Itis therefore recommended that Norleucine be represented

by an “X”in a sequence listing.
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ST.26 3(e)™ 0= "HY OfO| = AHmodified amino acid)"0| 2t L- 2}l (L-alanine), L-OF 2 7| H (L-arginine), L-OfA It 2} 71 (L-asparagine),

L-OtALt2 E AL (L-aspartic acid), L-A| AH| Ql(L-cysteine), L-2 2 E}2I(L-glutamine), L-= 2 Et 21 4H(L-glutamic acid), L-2 2| 2(L-glycine),

L-8| A E| El(L-histidine), L-0| A& & Al(L-isoleucine), L-F Al(L-leucine), L-2| Al (L-lysine), L-0| E| 2 =l(L-methionine), L-I{| & & 2} I (L-phenylalanine),
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A nucleotide is “specifically defined”when itis represented by anything other than ‘n’, and an amino acid is “specifically
defined” w hen itis represented by anything other than ‘X’ (see ST.26, paragraph 3(k)). Therefore, a2’ O-methyl adenosine

represented by an ‘a’ in the sequence is specifically defined, whereas norleucine represented by X’ in the sequence is not
specifically defined.
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Table A— Conventional Nucleotide Symbols, and Definitions

Definition

adenine

cytosine

guanine

thymine in DNA
uracilin RNA (t/u)

aorc

aorg

aort/u

corg

cort/u

gort/u

aorcorg; nott/u

aorc ort/u; notg

aorgort/u;notc

cor gort/u; nota

5| o a| = <|=|<|o| =3

aorc or g or t/u; “unknow n” or

“other”
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7|1=| Hel
a Ot4| = (adenine)
C Al E 2l (cytosine)
) 7Ol (guanine)
t DNA 2| E|2I(thymine)
RNA ©| 22} (uracil)(t/u)
m atfec
r atft=g
w a = t/u
s cEEg
y c =t/
k g E= t/u
v a E= ¢ Es g t/u?t Ot
h a = ¢ EE t/u; g7t Ot
d a E= g E& t/u; c 7t Ot
b cEEs g EE t/ua”t OfE
n afEscEEsgEes t/u"EY Es "TIE"
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Table B— Conventional Amino Acid Symbols, Threeletter Codes, and Definitions

Symbol 3-Letter Code Definition
A Ala Alanine
R Arg Arginine
N Asn Asparagine
D Asp Aspartic Acid (Aspartate)
C Cys Cysteine
Q GIn Glutamine
E Glu Glutamic Acid (Glutamate)
G Gly Glycine
H His Histidine
| lle Isoleucine
L Leu Leucine
K Lys Lysine
M Met Methionine
F Phe Phenylalanine
P Pro Proline
O Pyl Pyrrolysine
S Ser Serine
U Sec Selenocysteine
T Thr Threonine
W Trp Tryptophan
Y Tyr Tyrosine
\ Val Valine
B Asx Aspartic Acid or Asparagine
Z Glx Glutamine or Glutamic Acid
J Xle Leucine or Isoleucine
X Xaa AorRorNorDor CorQor
EorGorHorlorL or Kor
MorF orPorO orSorUor
TorWorY orV,“unknow n”
or “other”
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H B - EMFO ofgjept F|S, 4 SAF AL Y X
7| M 2x 3= el
A Ala etg} - (Alanine)
R Arg OtZ2 7| H(Arginine)
N Asn OfAIt2}7I(Asparagine)
D Asp OfATZE AH(OFALIE E M)
(Aspartic Acid (Aspartate))
C Cys A|AH| 9l(Cysteine)
Q Gin =2 E}0I(Glutamine)
E Glu SZEIIANZ R E A (Glutamic Acid (Glutamate))
G Gly =2|2(Glycine)
H His S| A E| El(Histidine)
| lle o|A&Al(Isoleucine)
L Leu S Al(Leucine)
K Lys 2+0| Al (Lysine)
M Met 0| E| 2 =l (Methionine)
F Phe o et (Phenylalanine)
P Pro = Z 2| (Proline)
(¢} Pyl I| £ 2| Al (Pyrrolysine)
S Ser M| 2l(Serine)
u Sec A .= A A H| Q(Selenocysteine)
T Thr E |2 %(Threonine)
W Trp E 8l E TH(Tryptophan)
Y Tyr E| 2 Al(Tyrosine)
\% Val gr2l(Valine)
B Asx OfALIZ EAF LE= OfAIFEFZI(Aspartic Acid or Asparagine)
z Glx S2E = Z2EHA(Glutamine or Glutamic Acid)
J Xle 2AM L= 0|AFA(Leucine or Isoleucine)
X Xaa AEEREENEEDEECEEQEEEEEG
CEHEEIEELEEKEEMEEFEEP EE
OFEESEEUEETEEWEEY 22V, "EF”
L= "7|E
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EXAMPLE INDEX

Paragraph 3(a)— Definition of “amino acid”

Example 3(a)-1: D-2M N0 @CIUS......cucrruerriersserrserrsserims s s ses s s s s s s sme s e e s eas e s sme s e m e senesese e s sas e e meEe e e sean e snn s e nn e nnennnnan 18

Cross-referenced examples

Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid...........ccccceveeeiiieeeiiciie e 56
Example 29-2: Use of the corresponding unmodified amino acid. ..o iy 57
Example 30-1: Feature key “CARBOHY D ... ..ottt et e e e enee e e e e 58

Paragraph 3(c)—Definition of “enumeration of its residues”

Example 3(c)-1: Enumeration of amino acids by chemicalstructure..........ccccociiiiciiniiiniccc e 19
Example 3(c)-2: Shorthand formula for an amino acid SEQUENCE..........cccciiriiirimirsin i 20

Cross-referenced examples

Example 27-1: Shorthand formula for an amino acid SEQUENCE............eveiiiiie i 51
Example 27-3: Shorthand formula - four or more speciffically defined amino acids ............cccceeiveeiiiiieenenn. 53

Paragraph 3(f) — Definition of “modified nucleotide”

Cross-referenced examples

Example 3(g)-4: NUCIEIC ACIH ANGIOGUES ..........oeiiiiiie ettt e e et e e s e e e s e e e snneeeesneeeeenneeaean 24

Paragraph 3(g) — Definition of “nucleotide”

Example 3(g)-1: Nucleotide sequence interrupted by @ C3 SPACET......ccccuccirririiriissir i sre s sre s sss s snsr e s s snnesssanes 21
Example 3(g)-2: Nucleotide sequence with residue alternatives, including a C3 spacer.......cccccocceveicemrecceesssssneessninns 22
Exam ple 3(g)-3: AD@SIC SItE ....cuiiiriirerieirsrie st ne s 23
Example 3(g)-4: NUcCleic ACId ANAIOGUES .......cccceeiiiieiiiiiirisissrerssssr s s s s s s s s snn e s s s ssse s s s ssne s s s ssne s s s ssane s s s snnesasansesansnnessnnnen 24

Cross-referenced examples

Example 11(b)-1: Double-stranded nucleotide sequence — different lengths ...........cccooviieiiiiiiiiiiiiieee 47
Example 14-1: The symbol “t” represents uracil in RNA ..o e 49

Paragraph 3(k)—Definition of “specifically defined”

Example 3(k)-1: Nucleotide ambiguity SYMDBOIS...........cccciiiiiiiiiir e s s s n e s s snn e s annnne 25
Example 3(k)-2: Ambiguity symbol “n” used in both a conventional and nonconventional manner ...........cccccce.ec.... 26
Example 3(k)-3: Ambiguity symbol “n” used in a nonconventional Manner ..........ccccoucccmiininninssns s ses e sssnes 27
Example 3(k)-4: Ambiguity symbols other than “n” are “specifically defined”............cccoiiricmiiiicniiiiccnsccee s 28
Example 3(k)-5: Ambiguity abbreviation “Xaa” used in anonconventional manner ............ccccooerirrrerrnsereeeeseeeeneens 29

Paragraph 7 —Sequences for w hich inclusionin a sequence listing is required

Cross-referenced examples
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ax el

3(@)® - “ofn|i-4t7o| Ho|

AMAlof| 3(a)-1: D-OFO| . A

SSHZ gH

AAIO 29-1: “Z|E}" OfO|:=AtOfl CHSE ZHE KITHE QI CFE OFOJImAb J[Z3 oot 56
AAIO 29-2: AF2BHE HHIBIE|K| QFQ OFO[LLAFO| AP wrrrrerreerersssssssssssssss sttt 57

AAI0f 30-1: ST 7|Z "CARBOHYD" oo

3(F - "Tt71o| Lt ol Ho|

HAG] 3(c)-1: sst7=0f 2|9t ofn| kit LIE 19

MM 3(c)-2: ofn| k=it MEL| HoFA 20

SSHE oH

ALAJO| 27-1: OFOEEAF A GIOJ ZEOEAL oruuiiuieiieiiseieseesssseesss s . 51

MAIO) 37-3: A — Ul ) O[AH2] THIBLQE FYOIE OFOLE Ab st 53
30X - "Hy #uHy|"o| Hol

YHE ofF

ALAJOf 3(G)-: BHAE GEAFR] weveeeseereesessersseeesssseees e e 24
3@ - "sA7|"e] ol
HAI0] 3(g)-1: C3 Am|o|Afofl ofsh THEE MiAT| ML 21
HAOf 3(g)-2: €3 2HO|ME =BS5S, T7| CiX|E (alternative)S Zt= ALA7| MY 22
AAl0f 3(g)-3: EH7| E2(abasic site) 23
HAIO] 3(g)-4: L [AK 24

4s35 oz

A0 11(b)-1: O|F7tE 7| ME - 20|17t THE BR

AAIO] 14-1: 7| “t"= RNAOA] QEFAIS FEBHBELE croreerrsrrrseesseeiseei s 49

3(ME - "FHIHo= FHolE"o| Ho|

A0 3(k)-1: CHEHMAT| 7|S 25
A0 3()-2: SHHHELT WAooz AZEE CIFHMAT| IS “n” 26
A0 3(k)-3: HISAH WAooz AGE|E CHEHMAHI| 7|z “n” 27
A0 3(k)-4: “n” 0|Qlo| CHEH YT 7|=7t "FHIELE Hol"H 28
HA0 3(k)-5: HISAX WAooz MSE|E CHEOD| i 90 “Xaa” 29

78 - HESE0| E35|0{0} s MY
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Example 28-1: Encoding nucleotide sequence and encoded amino acid SEQUENCE............ccvvvvveerieveeerineeeann, 54
Example 55-1: Combined DNA/RNA MOIECUIE ..........coiiiiiiiiiieiiie et 64
Example 89-2: Feature location extends beyond the disclosed sequence.............ccoocoeiiieiiiiiiiiiiccciccee 66
Example 92-1: Amino acid sequence encoded by a coding sequence with introns............cccecvveeviieeennieennn. 68

Paragraph 7(a)— Nucleotide sequences required in a sequence listing

Example 7(a)-1: Branched nucleotide S@ UENCE.........co i e e e s s e e e me e e sme e e s eme e e eme e e emeeennens 30
Example 7(a)-2: Linear nucleotide sequence having asecondarystructure...........ccocucicnminimnninssnnnssssn e sssnesssans 32
Example 7(a)-3: Nucleotide ambiguity symbols used in anonconventional manner ............cccccorioriiorieinricnecseneneenns 33
Example 7(a)-4: Nucleotide ambiguity symbols used in anonconventional manner ............cccooorooiieorreiericnecsnseneens 34
Example 7(a)-5: Nonconventional nucleotide SYMbOIS ........c.cccviiriminimii - 35
Example 7(a)-6: Nonconventional nucleotide SYMDOIS ..........ccoiiiiiiminnmini i 36

Cross-referenced examples

Example 3(g)-1: Nucleotide sequence interrupted by @ C3 SPACET .....cuuviiiiiieiiie et 21
Example 3(g)-2: Nucleotide sequencew ith residue alternatives, including a C3 spacer...........cccccceeeieenneen. 22
EXamPIE 3(g)-3: ADGSIC SIE...cciuiiiiiiiiie ittt e e e s e e ab e e e e et e e e e anaeeeenreeeenn 23
Example 3(g)-4: NUCIEIC ACIH ANGIOGUES ..........eeiiiiiie ettt e e e e st e e s e e e e s e e e snneeeesneeeeenneeaean 24
Example 3(k)-1: Nucleotide ambiguity SYMDOIS............oiiiiiiiiieie e 25
Example 3(k)-2: Ambiguity symbol “n” used in both a conventional and nonconventional manner................ 26
Example 3(k)-3: Ambiguity symbol “n” used in @ nonconventional Manner ............ccccceeviieeiiieeeeieee e 27
Example 3(k)-4: Ambiguity symbols other than “n” are “specifically defined” .............cccooiiiiiiiiiiiiieee 28
Example 11(a)-1: Double-stranded nucleotide sequence — same lengths...........ccccooviiiiieiii i, 46
Example 11(b)-1: Double-stranded nucleotide sequence — different lengths ..o, 47
Example 11(b)-2: Double-stranded nucleotide sequence — no base-pairing segment............ccccceeveeeieeenenn. 48
Example 14-1: The symbol “t” represents uracil in RNA ... ... 49
Example 89-1: Encoding nucleotide sequence and encoded amino acid SeqUeNnCe.............cccovveecueeiieenenns 65
Example 93-1: Representation of enumerated variants ...........cccoovveiiiii e 70

Example 95(b)-1: Representation of individual variant sequences
with multiple interdependent Variations ............cceeoiiei e 5

Paragraph 7(b) — Amino acid sequences requiredin a sequence listing

Exam ple 7(b)-1: Four or more specifically defined amino acids...........cocuririmriminniinn s 37
Example 7(b)-2: Branched amino acit SE QUENCE..........cccciriireiiiiirrriisiresss e s ssssr e s s snr s s smr s s s ssne s s s ssnessssssneessssneessesnnnnssnnns 38
Example 7(b)-3: Branched amino acit SE QUENCE..........cccceriirreiriiiieerss s sererssssr e s s sssr e s sssns e s s snr e e s s ssnesssssnessssssneessssneessnsnnnnsnsnne 41
Example 7(b)-4: Cyclic peptide containing a branched amino acid SEQUENCEe..........c.cccereirrirrrimreserrsee e 42
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AIA|Of| 28-1: ¥ SBHencoding) A 7| MY U S SE (encoded) OFO LAl A Q wrrrrvrrrrsmrssmssssmsssssssessssssssssssss 54
)I\EI)\l():” 55_1: 7EiZI-EI_| DNA/RNA _E_XI» ............................................ e 64
AAIC] 89-2: EE QX7 JHAIE! MT O A O R BFEEE] e 66
AAlO] 92-1: QIEE(intron)2 7HXl T E(coding) A 0| 28 2tS3tl(encoded) OFO| A Af @ rorrrvvmmrmmmrrrminiissi s 68

7@ - MESE0| W S| M

AAl0 7(a)-1: EX|d(branched) siAMAH7| A 30
HA0f] 7(a)-2: O[XAFFZE ZE HW(linear) AT ME 32
HAG] 7(a)-3: HISEX HAoz AMEEE CHEHMAT| 7|2 33
HA0] 7(a)-4: HISHE HAoZ MEEE CHEAMET| 7|2 34
A0 7(2)-5: HIEAE SMHT| 7|E 35
MOl 7(a)-6: HIEAE Y| 7|S 36
ye8= ox
AAIO]| 3(g)-1: C3 AHO[AMO| QB THEEI SHAFGIT| A @ corerrmmmsmmmmmsmmsmmmsmsissimssisssssssssssssssssssss s 21
AAIG 3(g)-2: C3 AHO|ME ZESI0Y, 7| CH S (alternative)@ ZHe SHAFGT| A @ woovrermmrerrsssmmereesssinsenssssinnees s 22
ALAO] 3(g)-3: EFEZ| ELQI(DASIC SItE) ++++rrrrrreeeeeesssssssssssss 23
ALAJOf 3(Q)-: BHAE SEAFR| weovreseveessesserssesesssissesssses e 24
AUAOf 3(K)-1: TFZSBHAFGIT| 7|25 cevveerererssssssessesseseeeee s sies e 25
AAIO 3(k)-2: EAEHEAT HFAIO R AFREIS CEEEHAFGIT| J|Z5 "R s 26
AAIG] 3(k)-3: HEAR HIAOZ AFRE|S CEEBHAFGIT| T[N rorrrreerrrersesssssisisssss s ssssisssss i s 27
A0 3(k)-4: “n" 0] QO] CFEBHAYT| 7| BT} “TREI QB T Q| wrrrerrrssssssresereresessssssiisessess s 28
AAIO] 11(3)-1: O|FTFEF BHAFGIT| AT — ZIO|T} ZEE ZED weoveeeesrrseeeereeseemiessssss s 46
AAO] 11(0)-1: O|FTFE BHAFGIT| A = ZIO|TF TFR ZED rreeeerreressssssssissssrs e s 47
AAIO] 11(b)-2: O|Z7FE SHAGT| MY — &7|4(base-pairing)D O EX| Q= THIH coovvrrrrirerrrrivssisss s 48
AAO] 14-1: 7|5 “t"= RNAOIA] SEFAID FEBIBFLF cooerreeerereeeresissssssmesess s 49
AAJOf 89-1: 2B 3Hencoding) SHAFE 7| AY Il ABB}EI(encoded) OFOJImAE A Qoo 65
ALAJO| 93-1: LEIEL EHOO| TEB  corveseesssssesesssssesseesesssessesses s 70
HAIO] 95(b)-1: TH0| A3 OJET HO|B ZHE T BIO| MPO| HEB o 75
1b)E - MESE0| T oot MY
HAlo] 7(b)-1: 4| 7H o|¥o| THHoZ Fo|FE ofojiit 37
A A0 7(b)-2: 2X|H(branched) Otk it M 38
A A0 7(b)-3: £X|H(branched) Ot0|:- it MG 41
AMAlG 7(b)-4: 2X|H(branched) O}O| 4t MEE 717 12| 2 U%(cyclic) HEIE M 42
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Example 7(b)-5: Cyclic peptide containing abranchedamino acid sequence...........ccccviieiiiiiiiiiiiene e 45

Cross-referenced examples

Example 3(@)-1: D-aMIN0 @CIAS. .......ciuiiiiiiiitiiii ettt ettt st b e 18

Example 3(c)-1: Enumeration of amino acids by chemical Structure............ccoccveeviiie e 19
Example 3(c)-2: Shorthand formula for an amino acid SEQUENCE............cccuiveiiiire e 20
Example 3(k)-5: Ambiguity abbreviation “Xaa” used in a nonconventional manner..............ccccccceieeiineen.. 29
Example 27-1: Shorthand formula for a nucleotide SEQUENCE............ccuiii i e 51
Example 27-3: Shorthand formula - four or more specffically defined amino acids ............cccoccveeviieernieennn. 53
Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid............ccccooieeiiiiiiiiiiiiiie e 56
Example 29-2: Use of the corresponding unmodified amino acid........ceveveiieiiimer i e 57
Example 30-1: Feature key “CARBODHY D .......coouiiiiiie e et e st e e see et e e s e st e e anneaeannea e e nneeeenn 58

Example 36-1: Sequence w ith aregion of a know n number of “X” residues represented
S ASINGIE SEQUENCE ...ttt ettt ettt e ekt e e e kbt e e e bt e e e e bt e e e e bbeeeeeanneeeeas 59

Example 37-1: Sequence w ith regions of an unknow n number of “X” residues must not be represented
S ASINGIE SEQUENCE ....ciiiie ettt ettt e et e e et e e e et eeabte e e e sbeeeansseaeansaeeeesanseeeean 62

Example 37-2: Sequence w ith regions of an unknow n number of “X” residues must not be represented

S ASINGIE SEQUEINCE .....cuiiiiie ettt ettt ettt et e e s aeeease e e teeenneeaneeeasaeeanneeanes 63
Example 89-1: Encoding nucleotide sequence and encoded amino acid SeqUeNnCe..........c.ccceveeecueeeieenennn, 65
Example 93-2: Representation of enumerated variants ..o L1
Example 93-3: Representation of 2 CONSENSUS SEQUENCE ......ccccuiiiiiiiiieeiiiieeeeieeesieeeseeeesneeeseneeeeesneea s 72
Example 94-1: Representation of single sequence with enumerated alternative amino acids....................... 73
Example 95(a)-1: Representation of a variant sequence by annotation of the primary sequence................. 74

Paragraph 8 — Threshold forinclusion of sequences

Cross-referenced examples

Example 3(k)-1: Nucleotide ambiguity SYMDOIS............ooiiiiiiiie e 25
Example 3(k)-2: Ambiguity symbol “n” used in both a conventional and nonconventional manner................ 26
Example 7(a)-1: Branched nucleotide SEQUENCE. ...........cuiiiiiiiiiiii e 30
Example 7(a)-6: Nonconventional nucleotide SYMbDOIS...........c.coiiiiiiiiiiie e 36
Example 7(b)-1: Four or more specifically defined amino acids...........ccccovvvieeiiiie i 37
Example 7(b)-2: Branched amino aCid SEQUENCE. ...........cuiiuiriiiiiiiiiie it 38
Example 7(b)-4: Cyclic peptide containing a branched amino acid SEqQUENCE..........ccceeviiieevcieeeciiee e, 42
Example 14-1: The symbol “t” represents uracil in RNA ..........oooiii i 49

Example 37-1: Sequence w ith regions of an unknow n number of “X” residues must not be represented
S ASINGIE SEQUEINCE ......ieiiiiiiiie ettt ettt e ekt e e ettt e e e bt e e e e sbeaeensbeeeeeanneeaens 62

Example 37-2: Sequence w ith regions of an unknow n number of “X” residues must not be represented
S ASINGIE SEQUEICE ...ttt ettt ettt e et e e s bb e e et e e e e e be e e e abeeeeeanneeenn 63
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M0 7(b)-5: £X|E (branched) Ol it MY 7Hel 12| 2 Y(cyclic) MEIS Mg as
&8z oy
ALALGY| 3(2)-1; D-OF O L Ab «eessrrretorteresessmsussors st asssmssasos s st sms R4 £ 44 s b 18
AIALO] 3(C)-1: BFEFTLZROI OfBh OFD|LEAF LFSI oortereeeeereeeeessssssssissee e essessssssss s 19
AUALO] 3(C)-2: OFDJEEAF AJQIO| 5 OFAL wrvvuuusussieriiesessesssssssss s 20
AAO] 3(K)-5: HEAR HIAOZ AFRE|S CEESOFO| L AE QFO] “X@Q" wwerrressssssrreeerrressisssssssssssssses s ssssisssssssss s st 29
AUAOf 27-10 BHAFRIT| A QO] ZEOFAL coorieerrrreeeiemuussssssise s 51
AAIO] 27-3: ZQFAL — L] 7] OALQ] THTOE FHOIEI OFO LAl oreereerriereemiemmisssssiessse e 53
MO 29-1: “7|EF ool tol B IS HISHE T ofojidt 7|3
MO 292 H8EHE WHEIR| YL OFO|iAbO] A v 57
AL 30-1: SR T|Z5 "CARBOHYD vsessssssssssssssssssssssssssss s 58
MAIG) 36-1: THY MR BAIE BT IR0 X" BT GAG THE A G s 59
AAIO 37-1; YRK|X| UL JfLO X" FH7| WAL FFE MYUL CHY MUZ BHE O A D QHEITH oorrrrrrrrrrrreresessrsssersessssessesieeseeeeees 62
A0 37-2: LXK UL Jj20] X" Kt7| HAS JFRI MULS CHY MAE EEE[O] A QFEILE errrreemssserersssnissssssssssseessons 63
AA|0] 89-1: 2B 3Hencoding) A 7| MY G ASHEI(encoded) OFO[LEAl A{ @ oo 65
AUAJO 932 LEQIEI BHOJQ| FEBI  «eveeeeeseesseeeeseeseeseesesssessessesssesese e 71
ALAOf 93-3: QUK[(CONSENSUS) AJ QI FEB]  crrreeereeeeessssssssssieseeee s esesss s8R 72
HAI0] 94-1: LtE =l MEHA OO AFS TFRI TEY A O] FET  covrvrsrsrsie 73
AAIO 95(a)-1: Lxt YO ZEAOf OfBh BHO| AQO| FEBE rrrrrrerrssssssssssssssssssss s 74

8H — MY xsto| AA|F(threshold)
YSHZT oA
SN TS T e 0000000000000 0000000000000000000000000000000000000000000000000000000 0000000000000 00000 25
AAIO 3(k)-2; EAEHEAT HIAIO R AFRE[S CEESHAFGIT| J|Z5 "N s 26
AAO] 7(@)-1: ELR|E (Dranched) SHAFGIT| A S ceereereereemmesssssssesseeeesesssesssss s8R 30
N L G T s = N e T 0000000000000 0000000 00000000000000000000000000000000000000000000000000000000000000000000 0000000000000 36
AAIO 7(b)-1: 1] 7] O|ALQ] TRITIOE IOEl OFLLL A wrrvrerrerrerreeresesssseressessssesssss e 37
AIAIO 7(5)-2: B K| (DrANCREA) OFD| L AF AJ B ceeereeeemeeseessssessseeeseseeseeseesse 888888188 38
AAIG 7(b)-4: EX| S (branched) OFO|LeAS THEl T2 B A(Cyclic) BIE[D A @ wooveremmmrerrsssimmseeessssimnssees s 42
AAIO 14-1: 7|3 “t"= RNAOA] QBFAIS FESIBELF rroveerrerrerrerresresessssssessessssssssssss s . 49
MAIO] 37-1: LHRIK| LS A X FT| YAS JHE ML T MHR EHEOIAS QHEIT i 62
AIAOf 37-2: LXK UL Fj20] X’ K7| HAS JFRI MULS CHY MAE S E[O] A QFEIL rrrrrremeserrrrssnisssssssssssseesnnns 63
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Example 94-1: Representation of single sequence with enumerated alternative amino acids....................... 73

Paragraph 11 — Representation of a nucleotide sequence

Cross-referenced examples

Example 3(g)-4: NUCIEIC ACIH ANGIOGUES...........oiiuiiiiie ettt ettt e et e e e e e e e e e e eneeaeaeean 24
Example 7(a)-1: Branched nucleotide SEQUENCE. ...........cuiiiiiiiiiiii e 30

Paragraph 11(a)— Double-stranded nucleotide sequence - fully complementary

Example 11(a)-1: Double-stranded nucleotide sequence —same lengths............ccciriiieninicccs e 46

Paragraph 11(b) — Double -stranded nucleotide sequence — not fully complementary

Example 11(b)-1: Double-stranded nucleotide se quence — different lengths............ccccorrieirriirncrrcsere e 47
Example 11(b)-2: Double-stranded nucleotide sequence — no base-pairing segment...........ccccueeirmiisinnisssresssseessnnns 48

Paragraph 13 — Representation of nucleotides

Cross-referenced examples

Example 3(k)-2: Ambiguity symbol “n” used in both a conventional and nonconventional manner................ 26
Example 7(a)-1: Branched NUCIEOtdE SEQUENCE..........ccuuiiiiiiie ettt e e e nnee e 30
Example 14-1: The symbol “t” represents uracil in RNA ..o 49
Example 93-1: Representation of enumerated variants ............ccooeeiiiiii i 70

Paragraph 14 —Symbol “t” construed as uracilin RNA

Example 14-1: The symbol “t” represents uracil in RNA............oc i 49

Cross-referenced examples

Example 55-1: Combined DNA/RNA MOIECUIE .........oooirieiiiiiieeie ettt e e enree e 64

Paragraph 15—The mostrestrictive nucleotide am biquity symbolshouldbe used

Cross-referenced examples

Example 3(g)-1: Nucleotide sequence interrupted by @ C3 SPACET .....cvuvviiiieiiiiie e 21
Example 3(g)-2: Nucleotide sequencew ith residue alternatives, including a C3 spacer........cccccceevvveevinieennns 22

“

Example 3(k)-4: Ambiguity symbols other than “n” are “specifically defined” .............cccoooiiiiiiiiiiiiees 28
Example 95(b)-1: Representation of individual variant sequencesw ith multiple interdependent variations...Z5

Paragraph 16 — Representation of a m odified nucleotide

Cross-referenced examples

Example 3(g)-1: Nucleotide sequence interrupted by @ C3 SPACEN ........cceiiiiiiiiiiiiiieie e 21
Example 3(g)-4: NUCIEIC ACIH ANGIOGUES ..........eeiiiiiie ettt et e et e e s e e e st e e e snneeeesnneeeeenseeeans 24
Paragraph 17 — Annotation of a m odified nucleotide

Cross-referenced examples
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AAIO 94-1: LGSl MEHE] OFO|LAFS TFRI THQL A QO] FEB]  wereervereereessssersessssessessisss st st 73
113" - A7) ME| =
HSHZ gx
ALALOf 3(g)-At BHAE G AFR| woevesssssseeeeeersssssssssstss st 24
AAIO] 7(a)-1: B K|S (branched) SHAFGIZ| A oo 30
11@F - 0|37t A ME - §#H H4EHH
HAO 11(a)-1: O|F 7t ALHT| ME - HO|7} ZE B2 46
11(b)E - OIS 7t5t SiMHI| ME - S24H HEX
A0 11(b)-1: O|F 715t AT ME - HO|7} THE B2 47
MM 11(b)-2: O|F 7}t HMHI| ML - H7|¥(base-pairing)S O|FX| Pbe THH =T 48
13" - siiHdT|ol #¥
YSHZ gH
A 3(k)-2: EATEHEAK HIAO R AFRE|S CEEBHAFZ T| J|Z5 "N cerreeressseeremmses e 26
AAO] 7(8)-1: BRI (DIANCREM) BHAFE T| A QI wrvvvsssorssssssssesssss oo s o5 5500550 55050555 30
AAO] 1410 7|2 "t RNAGIA RBHAG BB BHTE v 49
MO 93-1: LEGEL EHOO| FEB oveerevrereeesssssismssssssssssessssissssssss s tasss 181188 AR AR s 70
143 — RNAQIA| EHAZ SiMElE 7|5 “t”
HA0] 14-1: 7|F “t"= RNAOA 2tdS EBCH 49
YZHZ gH
ALAJO] 55-1: ZIBLEL DNA/RNA B R cooeseevsssivsssinseiininsistsmniiississss s ssississss s ssssstssss s s b bs bbb bR s bbb 0s 64
153 - 7bE MBHHQl CSHLAT| 7[5 E MEBI0{oF BHCt
HSHE gH
HAIO 3(g)-1: C3 AHO[ MO 2BH THEEI SHAFGT] A B e 21
AAIG 3(g)-2: C3 ALO|ME BB, 7| CH S (alternative)@ ZHe SHAFGT| A @ wrovvrmmrerrssmmrresssmnrerss s 22
A0 3(k)-4: “n" 0] QO] CIESHAIAT| T[T} "THT O R KO E] werrrvevsssrermsseeimisseeiises s s 28
HAIO 95(b)-1: Ct=2| &2 OFEX BOIE Hm JHE BHO| MO FET e 75
16" - Y SMAHT|o #H
YSHZT oH
A0 3(g)-1: C3 AT O MO OB THEEI BHAFGIT| A coosrmmmmmrrrresssssssimisissses s 21
TN L T = e 24
174 - WY AMHT|2 FY
HSHZ gx
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Example 3(g)-1: Nucleotide sequence interrupted by @ C3 SPACET .......uviiiiiiiiiie e 21
Example 3(g)-3: ADASIC SItE......ccuiiiiiiiitieii et e 23
Example 7(a)-1: Branched nucleotide SEQUENCE............coiiiiiiiiiiii et 30
Example 7(a)-2: Linear nucleotide sequence having asecondary structure..............cccoooviiiiiiiiiiiiiennn. 32
Example 7(a)-6: Nonconventional nucleotide SymbolS............cociiiiiiiiiiie e 36

Paragraph 18 — Annotation of regions of consecutive modified nucleotides

Cross-referenced examples

Example 3(g)-4: NUCIEIC ACIH ANGIOGUES ..........eeieiieiieeiiie et iee et e e et ee e e e e e e e e e e snaeeeaneeeeenneeeeennneeas 24
Example 11(b)-1: Double-stranded nucleotide sequence — different lengths .............cccoooiiiiiiiiiiii e, 47

Paragraph 19 — Annotation of uracilin DNA or thymine in RNA

Cross-referenced examples

Example 14-1: The symbol “t” represents uracil in RNA .........oooiiiiiiiiecee e 49
Paragraph 25— Aminoacid sequence residue positionnumber 1

Cross-referenced examples

Example 3(2)-1: D-@mMIN0 @CIAS. ......ccueieieieiiie ettt ettt et e et e et e e eaeeeeaeeesaeeebeeeneeeeaneeeenneeaneeeneean 18

Example 7(b)-4: Cyclic peptide containing a branched amino acid SEqQUENCE...........c.ceevviieeiiieeeniiee e, 42

Example 7(b)-5: Cyclic peptide containing a branched amino acid sequence............cccocoveiiiiieiie e 45

Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid..............cccooiieiiiiiiiiniiiiin e 56
Paragraph 26 — Representation of amino acids

Cross-referenced examples

Example 7(b)-2: Branched amin0 acCid SEQUENCE. .........cceiiiiiiiieiie et sneeesaee e e 38

Example 7(b)-4: Cyclic peptide containing a branched amino acid sequence.............ccoecveeiiiieeniiee e, 42

Example 7(b)-5: Cyclic peptide containing a branched amino acid sequence..............c..ccocovviiiiiiniinnn, 45

Example 36-1: Sequence w ith aregion of a know n number of “X” residues represented

S ASINGIE SEQUENCE ...ttt ettt et e e e be e e e bt e e e bb e e e e nneeeenanreeeean 59

Example 89-1: Encoding nucleotide sequence and encoded amino acid SEQUENCE ...........ccccveeeriieeeiieeeenn. 65

Example 92-1: Amino acid sequence encoded by a coding sequence with introns............cccoceeeiiiiiniieenne 68

Example 93-2: Representation of enumerated variants ............coccvieiiiie e 71

Example 93-3: Representation of @ CONSENSUS SEQUENCE .........oeiuiiiiiiiiiieeiie e eeee e 12
Paragraph 27 — The mostrestrictive amino acid am biguity symbol should be used
Example 27-1: Shorthand formula for an amino acid SE QUENCE ..........cceirceirriciiriicserer et s s s nn s e snn e e e nanes 51
Example 27-2: Shorthand formula - less than four s pecifically defined amino acids..........ccccvvvrriiiriiincsnnininecnen, 52
Example 27-3: Shorthand formula - four or more specifically defined amino acids ........cccccccevrevverriccenniscsensssseeesecnes 53
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Cross-referenced examples

Example 3(c)-2: Shorthand formula for an amino acid sequence..............ccoviiiciiiincncnn e, 20

Example 7(b)-1: Four or more specifically defined amino acids............cocveiiiiiieiiie e 37
Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid............cccccooiiriiiiiiiiniiiiin e 56

Example 36-1: Sequence w ith a region of a know n number of “X” residues represented
@S ASINGIE SEQUEICE ...ttt e et e e e et e e et ee ettt eeansseeeannseeeannseeeeeanseeeean 59

Example 36-2: Sequence w ith multiple regions of a know n number or range of “X” residues
represented as @ SiNGIE SEQUENCE..........ciiiiiiii ittt 60

Example 36-3: Sequence w ith multiple regions of a know n number or range of “X” residues
represented as @ sinNgle SEQUENCE. .........cccui it 61
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SINGIE SEQUENCE. . ... et et s 63
Example 93-3: Representation of a8 CONSENSUS SEQUENCE ........cccuiiiiiiiiiieiiiie e ciiiie e e e 12
Example 94-1: Representation of single sequence with enumerated alternative amino acids....................... 73
Example 95(a)-1: Representation of a variant sequence by annotation of the primary sequence................. 74

Paragraph 28 — Aminoacid sequences separated by internal terminator symbols

Example 28-1: Encoding nucleotide sequence and encoded amino acid SeqUENCE ..........cccerrriirirriieinsrsee s e ssnaeas 54

Cross-referenced examples

Example 89-1: Encoding nucleotide sequence and encoded amino acid SEQUENCE ...........ccccuveeeriueeeernneennns 65
Example 92-1: Amino acid sequence encoded by a coding sequence with introns...........c.cccceceevveiiienn. 68

Paragraph 29 — Representation of an “other” amino acid

Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid ..........ccccccuvinininiicsnn s 56
Example 29-2: Use of the correspondingunmodifiedaminoacid............ccccoiiiiiiiii e 57

Cross-referenced examples
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Paragraph 30 — Annotation of a modifiedamino acid
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en / 03-26-vi Date: November 2021



UNOFFICIAL TRANSLATION

é goood
=
wiPo HANDBOOK ON INDUSTRIAL PROPERTY
INTELLEGTUAL PROPERTY INFORMATION AND DOCUMENTATION
Ref.: Standards — ST.26 page: 3.26.vi.13
ASHT g
AAIG] 3(€)-2: OFOJ Al A QO] ZEQEAL ettt ARt 20
AAIO 7(0)-1: W 7 OJANO] THMEO R THOIEI OFO| L Ab corvrrerseemseime 37
A0 29-1: *7|EF OFO| e A0 THE FHE HBHE Q1 THEOIT|mAF 7|5 o 56
AAO] 36-1: Y M2 BEA|E LT Jh220] “X" FE7| GO TERL A @ oo 59
HA0] 36-2: THY M2 HEAIE YT T Ei= MRl XTI THE FAHO| Ui MG s 60
AAJO] 36-3: CHY M2 HEA|E YA JH2s £ Q0] "X KE7[O] THE QO] Qo A crvvrrrmriiessenssssissssssessssssieeees 61
AN 37-2: YEX|K| L2 JH20| X' 7| FHES IR MY CHY MR EHE O AS QHEICE s, 63
ATALO| 93-3: LK[(CONSENSUS) AJ @ FEBH  coovrremseemsereseeiss e 72
HAO] 94-1: LIHE M oo =it THE
HAO] 95(a)-1: LXt Mol FAof o5t #o| MEo EH 74
28 - |8 FZ 7|52 Ra|F opojeM ME
AAl0] 28-1: &Z3}(encoding) LA ME 3! A3}l (encoded) OFO| it ME 54
&SHT g
HAI0] 89-1: 2= 3H(encoding) HitH7| ML Y 2= 3tEl(encoded) OFO|l= 4t MY - 65
HAI0 92-1: QIEE(intron)2 7HEl FE(coding) MO 23] 2= 3}E (encoded) OtO| k=it M - 68
29% - "7|E}” ojoji- o] EH
HAlofl 29-1: “7|E}” ofd|i-itof CHEE ZHE F[EHEQl CHE ofo| it 7| 56
HA0f] 29-2: 483t HAEIX| %2 ofo|-ito| AHE 57
&SHT g
ALALO] 3(@)-15 D-OF O L Ak +esseeseeeereesiemsssssse s 18
AN 7(0)-2: 2R B(branched) OFOJLEAE AJ G s 38
AN 7(0)-3: 2 R|E(branched) OFOJLEAE AJ G e 41
ALA|O] 7(b)-4: 2 X|H(branched) OOl AR ZHEl B[ RE(cyclic) BE|E AJQ s s 42
AAJG] 30-1: E A 7|Z “CARBOHYD wrvvsseeersssersssserissssesissssiasse st eas sttt ARt 58
30% - HY oojiito] FH
AMAlof| 30-1: EX 7|Z “CARBOHYD” 58
YSEZT ox
ALAJO]| 3(2)-1: D-OFO] Lu b oeererseeessse ittt
AALO] 3(0)-1; BFEFTZRO| OfBF OFO|LEAE LEG oo 19

A0 7(b)-2: #X|H(branched) o0l it A E

03-26-vi

Date: November 2021



UNOFFICIAL TRANSLATION

% 00000
=

WIPO HANDBOOK ON INDUSTRIAL PROPERTY
ihTELL INFORMATION AND DOCUMENTATION

INTELLECTUAL PROPERTY
ORGANIZATION

Ref.: Standards - ST.26 page: 3.26.vi.14
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Example 7(b)-4: Cyclic peptide containing a branched amino acid sequence...............cccoccviiiiiiiiienns. 42
Example 7(b)-5: Cyclic peptide containing a branched amino acid sequence...............cccocoiviiiieninnnn. 45
Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid...............c.oceevviciiiiininiennn . 56
Example 29-2: Use of the corresponding unmodified amino acid...............c.cooiiiiiiiiiiiii e 57

Paragraph 31 — Representation of a D-amino acid

Cross-referenced examples

Example 3(2)-1: D-@miN0 @CIAS. .......cuiiiiiiiitie ittt ettt ettt e et eeateesae e e sseeeseeensee s enseesneeesneeeneean 18
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Paragraph 32 — Annotation of an “unknown” amino acid

Cross-referenced examples

Example 3(c)-1: Enumeration of amino acids by chemical STUCIUre............cooiiiiiiiiiiiie e 19

Paragraph 34 — Annotation of a contiguous region of “X” residues

Cross-referenced examples

Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid...........ccccccevveeeiieeeiiciee e, 56

Paragraph 36 — Sequences containing regions of an e xact number of contiguous “n” or “X” residues

Example 36-1: Sequence with aregion of aknown number of “X’ residues represented as asingle sequence....... 59

Example 36-2: Sequence with multiple regions of aknownnumber or range of “X” residues
represented as @ SiNGIe SEQUENCE.........cccuiiiieiiiiir e a e ane e s enne s .60
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represented as aSiNGle SEQUENCE..........cccvciiriiirin i ————————— 61

Paragraph 37 — Sequences containing regions of an unknown number of contiguous “n” or “X” residues

Example 37-1: Sequence with regions of an unknown number of “X” residues m ust not be represented
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Paragraph 54 —The elementINSDSeq_moltype

Cross-referenced examples

Example 14-1: The symbol “t” represents uracil in RNA .........c.oi i 49

Paragraph 55— A nucleotide sequence that contains both DNA and RNA segments

Example 55-1: Combined DNA/RNA MOIECUIE.........ovuieiiiiiiiiir e s s s e 64

Paragraph 56 — Example illustrating a nucle otide sequence thatcontains both DNA and RNA segments

Cross-referenced examples

Example 55-1: Combined DNA/RNA MOIECUIE .........oooiiieiiiiiee et e enre e 64

Paragraph 57 —The elementINSDSeqg seguence

Cross-referenced examples

Example 28-1: Encoding nucleotide sequence and encoded amino acid SEqUeNCEe ..........ccceeveeeieeeeieennnenn. 54

Example 92-1: Amino acid sequence encoded by a coding sequence with introns..............cccoceeieiinenenns 68

Paragraph 65— Location descriptor

Cross-referenced examples

Example 3(g)-4: NUCIEIC ACIH ANGIOGUES ..........oeiiiiiie ittt e e et et e s e e e s s nae e e ssnaaeesnneaeasnnneeeenneeaens 24
Example 89-2: Feature location extends beyond the disclosed sequence............ccooeeeviiieeiiieeecciee e, 66

Paragraph 66 — Location descriptor syntax

Cross-referenced examples

Example 3(g)-4: NUCIEIC ACIH ANGIOGUES ..........ueieiiiiee et eeee ettt e et e e e e e e et e e e esae e e enaaeeasneeeeenneeeeennneeas 24
Example 7(b)-4: Cyclic peptide containing a branched amino acid sequeNnCe.............ccccoveieeiieeiieeiieeenne 42
Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid.............ccccovveiieiiiniiieniceee, 56

Example 30-1: Feature key “CARBODHY D .......ccouiieiiiie ettt s e see e e e e s st e e annnaaeannneaeannneeenns

58
Example 89-2: Feature location extends beyond the disclosed sequENCE............ccovveeiviiieiiciiie e, 66

Paragraph 67 — Locationoperator

Cross-referenced examples

Example 92-1: Amino acid sequence encoded by a coding sequence with introns...........cccccceeeviee e 68

Paragraph 70 — Feature locations

Cross-referenced examples

Example 7(b)-4: Cyclic peptide containing a branched amino acid sequence............cccocoeereiiieece e 42
Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid.............ccccceveiiieiiniiciiccn, 56
Example 30-1: Feature key “CARBODHY D ..ottt ettt e ettt a et e e anee e e e neeee e .58
Example 89-2: Feature location extends beyond the disclosed SEqQUENCE.........c.ceevvveeeiiiiecviiee e, 66

Paragraph 71 — Representation of the characters “<” and “>” in a location descriptor
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Cross-referenced examples

Example 29-1: Most restrictive ambiguity symbol for an “other” amino acid............ccccovveeiiiiii e, 56
Example 89-2: Feature location extends beyond the disclosed sequence............ccoooeeiiieiieiiieeice e 66

Paragraph 83 — Example illustratinga nucleotide sequence thatis not naturally occurring

Cross-referenced examples

Example 55-1: Combined DNA/RNA MOIECUIE ..........cooiuiiiiiiiiie e b4

Paragraph 89 — “CDS” Feature key

Example 89-1: Encoding nucleotide sequence and encoded amino acid SEQUENCE .........ccccerrrerrrserrierssnsssnnessaesssaeenas 65
Example 89-2: Feature location extends beyond the disclosed SeqUENCE..........cccccciiriiiniiniir e .66

Cross-referenced examples

Example 92-1: Amino acid sequence encoded by a coding sequence with introns..............cccocceeienienenn. 68

Paragraph 90 —The qualifiers “trans| table” and “translation”

Cross-referenced examples

Example 28-1: Encoding nucleotide sequence and encoded amino acid SEqUENCE ..........ccevvveveeeiieeeernieeenn, 54
Example 89-1: Encoding nucleotide sequence and encoded amino acid SEqUeNCEe ..........ccceeveeeiieeeieennnenns 65
Example 92-1: Amino acid sequence encoded by a coding sequence with introns..............ccccceeieiiiinne. 68

Paragraph 92— Aminoacid sequence encodedby a coding sequence

Example 92-1: Amino acid sequence encoded by a coding sequence with introns .........cccccconrininnininneeee s 68

Cross-referenced examples

Example 28-1: Encoding nucleotide sequence and encoded amino acid SEQUENCE ...........coeuveeeriieeenieeenn. 54
Example 89-1: Encoding nucleotide sequence and encoded amino acid SEqUENCE ..........ccevvuvveeviiieeerneeennn. 65
Example 89-2: Feature location extends beyond the disclosed sequence..........cccccceccveviieevciieeeciiee ..., 66

Paragraph 93 — Primary sequence and a variant, each enumerated by its residue

Example 93-1: Representation of enumerated variants .......c..ccccviecimiiccinicsiis i Z0
Example 93-2: Representation of enumerated variants ..........occoooooooeeoiereiee e 71
Example 93-3: Representation of @ CONSENSUS SEQUENCE ........ccccirieminiminimnis i s s 12

Paragraph 94 —Variantsequence disclosed as a single sequence with enumerated alternative residues

Example 94-1: Representation of single sequence withenumerated alternative amino acids ...........ccccceevciriiiiiniiinns 13

Paragraph 95(a)— A variant sequence disclosed only by reference to a primary sequence with m ultiple independent
variations

Example 95(a)-1: Representation of a variant sequence by annotation of the primary sequence.........c.ccceecereeennen. z14

Paragraph 95(b) — A variant sequence disclosed only by reference to a primary s equence with multiple interdependent
variations
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EXAMPLES

Paragraph 3(a) Definition of “amino acid”

Example 3(a)-1: D-amino acids
A patent application describes the follow ing sequence:
Cyclo (D-Ala-D-Glu-Lys-Nle-Gly-D-Met-D-Nle)

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

Paragraph 3(a) of the Standard defines “amino acid” as including “D-amino acids” and amino acids containing
modified or synthetic side chains. Based on this definition, the enumerated peptide contains five amino acids that
are specifically defined (D-Ala, D-Glu, Lys, Gly, and D-Met). Therefore, the sequence must be includedin a
sequence listing as required by ST.26 paragraph 7(b).

Question 3: How should the sequence(s) be represented in the sequence listing?

Paragraph 29 requires that D-amino acids should be represented in the sequence as the corresponding
unmodified L-amino acid. Further, any modified amino acid that cannot be represented by any other symbolin
Annex |, Section 3, Table 3, must be represented by the symbol “X”.

In this example, the sequence contains three D-amino acids that can be represented by an unmodified L-amino
acidin Annex |, Section 3, Table 3, one L-amino acid (Nle), and one D-amino acid (D-Nle) that must be
represented by the symbol “X”.

Paragraph 25 indicates that w hen amino acid sequences are circularin configuration and the ring consists solely
of amino acid residues linked by peptide bonds, applicant must choose the amino acid in residue position number
1. Accordingly, the sequence may be represented as:

AEKXGMX (SEQ ID NO: 1)

or otherw ise, with any other amino acid in the sequence in residue position number 1. A feature key “SITE’ and a
qualifier “note” must be provided for each D-amino acid w ith the complete, unabbreviated name of the D-amino
acid as the qualifier value, e.g., D-alanine and D-norleucine. Further, a feature key “SITE’ and a qualifier “note”
must be provided w ith the abbreviation for L-norleucine as the qualifier value, i.e. “Nle”, as set forth in Annex |,
Section 4, Table 4. Finally, a feature key “REGION’ and a qualifier “note” should be provided to indicate that the
peptide is circular.

Relevant ST.26 paragraphs: 3(a), 7(b), 25, 26, 29, 30, and 31
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A=

3(a) & "ofO)ipof Fof

A A0 3(a)-1: D-OFO| =

E3|=Q0| Che MEO| 7|&E0f ULk
=

= 2 (D-Ala-D-Glu-Lys-Nle-Gly-D-Met-D-Nle)

EE 1:8T.262 0| ME(S)9 =¥S 27717

oll
2 BFO| 3(H0| MEH "otoj 40| Fo|o= "D-otOjcit” W MY EEs oY ZME eRSte ofo|ito] EEEICE o]
olof 7|xoto, LIEE HEIE= FHERZ HolE 5742 ofn|4H(D-Ala, D-Gly, Lys, Gly S D-Met)g e{etct. 2222 0
MEe & ST.262| 7(0)Eo et MEFE0| =ah|0fof Shrt.

HE 3: MESEAM o] ME(S)S oA mHlOfF 5t=717
9™ M MEO|M D-Ot0|AtS S7tO| Oy L-of0|cite 2 BHE AS Q7otCh £l HH [ 33, H30| e U2 7|22
HEHY 4 gl W 00|l J|T e EHOF STt
Of OiMlolIA, s ME2 HE [ 3E, & 30|A OjHY L-oto[iitof ofsf HEHE = U= 3742 D-otojdh, 7|z "X'E2
HHMHOF St= StLEO| L-OtD| = 4k(Nle) L StLte| D-Ot0| .= AH(D-Nle)S ZgtotCt.
250 M= ofojett MY FRZE F¥o| 2|7 HEIE AP0 o) AAE ofojit ZHV|2Q O|R0{T AL, ZJAL Y|
QX Mz 19| otn|iitE MEHSIOfOF BHCL. MEkAM, 2 ME2 Ch3ar 20| BdE + Urh
AEKXGMX (SEQ ID NO: 1)
Eo el gojo] ThE Ofoj-AtE AY wEol Y| X 1Moz EHE 4 Utk £F 7S "SITE P S note'dl s A}
U0 DOOjeti(: DAL o Dk2fi)el B4 YR U OFO2 3 DolOlkig ABLol0f Bt =8, £
7|= "SITE" U SHHEX} "noteE"0f= YA, 4%, E 40 7|2= Z{NE SIHXF 292 L-norleucine?| 2F0{(Z "Nle")7} A& 0{0f
olct B2, ‘*él EIE7t dYAS LIEt= & |= "REGION" %! 2HHX} "note"E M|S5t0{0f SHCL

o

ST.26 H: 3(a), 7(b), 25, 26, 29, 30 U 31

03-26-vi

Date: November 2021



UNOFFICIAL TRANSLATION

% 0oooo
=

WIPO HANDBOOK ON INDUSTRIAL PROPERTY
I ELLEGTUAL PHORERT INFORMATION AND DOCUMENTATION
Ref.: Standards - ST.26 page: 3.26.vi.19

Paragraph 3(c) — Definition of “enumeration of its residues”

Example 3(c)-1: Enumeration of amino acids by chemical structure

)

4

CH3 CH3
0 0 o} < 0
/ﬂ\\ NH\T//H\\ NH NH
CH, NH NH NH//«\\”// CH,
0 CH,

0 0 cH

NH /) Z
H
2
~
CH
\ / / 2
NH,
Question1: Does ST.26 require inclusion of the sequence(s)?
YES
The enumerated peptide, illustrated as a structure, contains atleast four specifically defined amino acids.
Therefore, the sequence must be included in a sequence listing.

Question 3: How should the sequence(s)be represented in the sequence listing?
The sequence may be represented as:

VAFXGK(SEQ ID NO: 2)

MH

w herein “X” represents an “other” modified amino acid: , W hich requires afeature
key “SITE’" together w ith the qualifier “note”. The qualifier “note” provides the complete, unabbreviated name of the
modified tryptophan in position 4 of the enumerated peptide, e.g., “6-amino-7-(1H-indol-3-yl)-5-oxoheptanoic acid”.
The methylation of the C terminus changes the chemical structure of the terminal lysine since the -OH on the
terminal endis replaced by -CH3. Due to this structural change, the lysine w ithin the sequence is considered a
“modified amnio acid.” Accordingly, afeature key “SITE’” and qualifier “note” are required to indicate the
methylation of the C-terminus. Valine, how ever, is not considered a “modified amino acid” since the addition of the
acetyl group to the valine involves a conventional peptide linkage. The acylation does not alter the structure of the
valine. Accordingly,an additional feature key “SITE’ and qualifier “note” should be included to indicate the
acetylation of the N terminus.

Alternatively, the sequence may be represented as:

VAFW (SEQ ID NO: 3)

A feature key “SITE’ and qualifier “note” are required to indicate modification of tryptophan in position 4 of the
enumerated peptide w ith the value: “C-terminus linked via a glutaraldehyde bridge to dipeptide GK”. Further, an
additional feature key “SITE’ atlocation 1 and qualifier “note” should be included to indicate the acetylation of the
N-terminus.

Relevant ST.26 paragraph(s): 3(c), 7(b), 29, 30, and 31
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30T /9 L2 Fe
MO 3(c)1: BEPRO) 21 ofalimt Lig

N
C
NH / HZ
C
EN
Vo
NH,
HE2 1:ST.262 0] MY(S)2 &S RF3H=7I?
of
DRE LIEIW, YR BEEL £ABE 4740 PHEOE XMo|E ofn|L At BHSsC}
mats of ME2 ME=Z0| = ofoF SHrt.
HE 3 MEFE0M o] ME(S)S of2H mHSHOF SF=7}?
0| Mee cteat o] ESE 2 Qot
VAFXGK (SEQ ID NO: 2)
o 0
.NH
NE
0 7|0 A "X"& "other" HY OfO|lAk: S EHIH, o= SHHAF "note"s} TH EX 7S
"SITE"S EQR=Z et $HFYXl "note"= LIZEE HE|EO| QK| 40N HHEE EZIELO| CHEE|X| = 2bFst HAL oS

=™ "6-amino-7-(1H-indol-3-yl)-5- oxoheptan0|c acid"S MN|&¢tCh YEHO| —OHZ|7F —CH37|2 X|2tE|Ao o2 C-LUCHo|
ol 2 2H(methylation) 7t 2t0|410] 2tat™ AxRE HZA|ZICE wath, £ 7|2 "SITE” 8 $HYAt "note"7t C-ZEHO|
ol 2 eH(methylation)S LEEFLY 7| 9I8H 2 ﬂorcr. JajLf, wl(valine)S 220 OFA| 7| (acetyl group) 2747+ S ol

|E|.0||: st SYYSIDZ “HY ofO| Ao 2 TF{E|X| QH=Ch OfM| ESH(acetylation)= 2H2I0] PxE HZA|F|X|=
o

e

BT

C}. ofbA N-ZHERO| OFA| YeHacetylation)S LIEFYY| e 27t S7

&O
r|r

7|z "SITE” 9 $tHX} "note"7t EQS|ICt.

Hexoz, ML el Zo| EHNE 4 Yk

VAFW (SEQ ID NO: 3)

EZ 7|% "SITE" 8 X} "note"& 4f2 2 "C-terminus linked waaglutaraldehyde bridge to dipeptide GK"S ZQZ d}H,

Ol= UEE HEIES /K| 40| ERETS HHES LIEWHTE Eoh BIIHoz K| 10 i §F 7|= "SITE"2}
Egugsl

N-ZEHO| OfAf| 2 SH(acetylation)S LIEFLHZ| 28 SHEX} "note"7t ZHHE|O{OF BHCt.

B ST.26 H: 3(c), 7(b), 29, 30 L 31
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Example 3(c)-2: Shorthand formulafor an aminoacid sequence

(Gaz)n

Where G= Glycine, z = any amino acid and variable n can be any w hole integer.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The disclosure indicates that “n” can be “any w hole integer”; therefore, the most encompassing embodiment of “n”
is indeterminate. Since “n”is indeterminate, the peptide of the formula cannot be expanded to a definite length,
and therefore, the unexpanded formula must be considered.

The enumerated peptide in the unexpanded formula (“n” = 1) provides four specifically defined amino acids, each
of w hichis Gly, and the symbol “z”. Conventionally “Z” is the symbol for “alutamine or glutamic acid”; how ever, the
example defines “z” as “any amino acid”. Under ST.26, an amino acid that is not specifically defined is
represented by “X”. Based on this analysis, the enumerated peptide, i.e. GGGGX, contains four alycine residues
that are enumerated and specifically defined. Thus, ST.26 paragraph 7(b) requires inclusion of the sequenceina

sequence listing.

Question3: How should the sequence(s) be represented in the sequence listing?

The sequence uses a nonconventional symbol “z”, the definition of w hich must be determined fromthe disclosure
(see Introduction to this document). Since “z” is defined as any amino acid, the conventional symbol used to
represent this amino acid is “X.” Therefore, the sequence mustbe represented as a single sequence:

GGGGX (SEQ ID NO: 4)

and should be annotated w ith the feature key REGION, feature location “&gt;5” (corresponds to >5), with a note
qualifier w ith the value “The entire sequence of amino acids 1-5 can be repeated one or more times.”

According to paragraph 27, “” willbe construed as any one of “A”, “R’, “N", “D", “C”, “Q”, “E’, “G”, “H’, “I", “L", "K”,
“M,UFL P, 07, CST U T, WL Y or VP, except whereitis used with a further description in the feature table.
Since in this example “X” represents “any amino acid”, it must be annotated w ith the feature key VARIANT and a

note qualifier w ith the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, a region of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration mustbe given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraph(s): 3(c), 7(b) and 27.
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A0 3(c)-2: OOl At MEO| 2okl

2

(Gi2)n
0i7|0f M, G 22|4I(Glycine), z= olo| OfnjiAt & B4 e H4vt 4 Urk
2 1:ST262 0| MY(S)2 ZBE RFsH=7}?

of
= JjAlS 0| "9jo|o|
ol el HE=EE ¢

[

42 4 S LEHAD: wabd, el Jb EZEel THE ol olF(kE)o|ch e 0ol
8 2oz T 4 gooz, WX Y2 Ao| naslojof gt

LR &2 AM('n"= DOIM LEE HEIEE 2t GlyQl 47He] M2 FHo|E otk W J|Z "2'E MBI h SdHoE
"Z'= "2 R ELY(glutamine) E& 2 FE4H(glutamic acid)'e| &XO|Ct. dz{Lt, O] Of& "z'E "ol ofn|ito = Holstot.
ST260IM, TFHIHoE FOIZ|X| %2 ofnj=i2 "X"'2 'BHECEL o] 240 7|£5td, LIYE HEIE, § GGGCXs LtEE 1
THEHoZ HolE 4749 22|4/(Clycine) 7| & BtREICE MEtA ST.262| 7(b)E| et o] MBS MI=E0| ZoHA|F{0F sict
HE 3: MEEEAM o] ME(E)S oA mHdlOfF 5t=717
olo|

Ol ML HIEAEQ 7|3 ‘22 ARSI, 1 Hole HEA| SUZAOIM ZHSICOF SITHE BN M2 Hx)."
ofnjweAtoz Holglog, of oAt

EB}0{0f BhCt:

GGGGX (SEQ ID NO: 4)

3 7|= RECION, £ 2IX| "&gt5"(>50] &48%) I "ofOj=it 1-59] FH ME2 13| o|Y gt=E £ A= ¢S A=

s =2 4
ZM0| note $HEXIO| FA O THajof Bt

277;E-|0” [[}EE, uxu% %g Eo'll)d ‘;F‘7|' AE-“:;-,'—lI_ °|.7)," AI'EEl L 704_?_2 x‘llgla-l'—ﬂ—fy "A" "R"."N", "D", "C", "Q", "E", "G", "H" "I", "L", "K",
MY, TP RO ST MU T W YT TES NV E SILEE SiAEICH B ALAGIO|A] X7} "Qlo|o| ofn| LA EHSIDE
VARIANT £7% 7|32} "X can be any amino acid"2t= 2+ 7}El note SHHALZ HIEA| M8 ZHOLOF $HCt.

7ttt BR, 24 X SHXYeRZ FME Potof dioh AL, AL X" Y|l Y, ke ME FHo| 24HE Chol X" THI|=
QX MHXZAM "x.y" 22 AIRS= EZ 7|= VARIANT'2} "X can be any amino acid"2t= 2+ 7HEl ‘note’ SHYAIE 0|25
e 71E2E &= AUCH A7|M xQt y= R Hm S OpX|2 "X F7|9| @|X|o|C}.

F=o: 2|0 MA|E Mol M= HAU2 EGERQ FAYN MEZTES MIst7| et Ao|Ct E5{ERIe E/Y 0|20 HSE
A S = HM3E HE7L IPOO| o3 A& JHAl W80l FHE 735 Ao 2
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Paragraph 3(g) Definition of “nucleotide”
Example 3(g)-1: Nucleotide sequence interruptedby a C3 spacer

A patent application describes the follow ing sequence:
atgcatgcatgcncggcatgcatge

w here n=a C3 spacer w ith the following structure:

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated sequence contains two segments of specifically defined nucleotides separated by a C3 spacer.

The C3 spacer is not a nucleotide according to paragraph 3(g); the conventional symbol “n” is being usedin a
nonconventional manner (see Introduction to this document). Consequently, each segmentis a separate
nucleotide sequence. Since each segment contains more than 10 specifically defined nucleotides, both must be

included in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?

Each segment must be included in a sequence listing as a separate sequence, each with their ow n sequence

identification number:
atgcatgcatgc (SEQID NO: 5)
cggcatgcatge (SEQID NO: 6)

The cytosine in each segment that is attached to the C3 spacer should be further described in a feature table using
the feature key “misc_feature” and the qualifier “note”. The “note” qualifier value, w hich is “free text”, should
indicate the presence of the spacer, whichis joined to another nucleic acid and identify the spacer by either its
complete unabbreviated chemical name, or by its common name, e.g., C3 spacer.

Relevant ST.26 paragraphs: 3(g), 7(a),and 15
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3(g) E: “siArgIz) o) Eof
MAJ0] 3(g)-1: C3 AT|O|M(spacer)ofl 23} EFHE AT MY

S5 &80l ot ME0| 7|&5l0f ULk

atgcatgcatgcncggcatgcatge

O{7|0|H n= Ctg 7Z2| C3 AH 0| M(spacer):

HE
N
U)
=
[
67
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_>.'.
m
1o
Hl
oot
fjo
=]
-4
_g_l-
rir
N
~)

2mojMof ofsf Z2|E MMz FolE MG ol 2719

C3 AHO|ME 3(QVHY WE SAI|7 otim; 7|ES] J|E e HEAT WAz AGHTHO| 249 ME Hx)
Zadoz, 2 THES ol WA MEO|CH 2 BHES 10717 Y THNOR HolH HAYY|E Esoz e
NgS=Z0| Zaelojo} gt

HE 3 MY B0IM 0 ME(S)S OB EHOF 3H=7}?

7 grEe woo| MY, RIS HEAEHSe S 22 NYSS0 ZéE/ofof Stk

atgcatgcatgce (SEQ ID NO: 5)

cggcatgcatge (SEQ ID NO: 6)

C3 A|O|M(spacer)0f Bzl ZF CHEHO| A|EA(cytosine)2 £7 7|Z "misc_feature"Q} $HI X} "note"E AtESI0] EF HO
FItMo2 HYE|0of St "AFREAE"Q "note” SHYAL gfOf| CHE Sito] ZARE AmO|MO| EXHE LIEHNT, SR 2
etrish otet HEOILE LHEE QI YA (0): C3 ATO|M)2& LIEFLHOF ShCt

2t ST.26 H: 3(g), 7(a) & 15
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Example 3(g)-2: Nucleotide sequence withresidue alternatives, includinga C3 spacer

A patent application describes the follow ing sequence:
atgcatgcatgcncggcatgcatge

wheren=c, a, g, ora C3 spacer with the following structure:

5
LMGMT

=P

By

3

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

There are 24 specifically defined residues in the enumerated sequence interrupted by the variable “n.” The

explanation of the sequence in the disclosure must be consulted to determine if the “n” is used in a conventional or
nonconventional manner (see Introduction to this document).

“

The disclosure indicates thatn = ¢, a, g, or a C3 spacer. The “n”is a conventional symbolusedin a
nonconventional manner, since it is described as including a C3 spacer, w hich does not meet the definition of a
nucleotide. The symbol“n”is also described as including “c”, “a”, or “g”; therefore, ST.26 requires inclusion of the
25 nucleotide sequence in a sequence listing. Since tw o segments separated by the C3 spacer are distinct

sequences fromthe 25 nucleotide sequence, the tw 0 12 nucleotide sequences may also be included.

Question 3: How should the sequence(s)be represented in the sequence listing?

The example indicates that “n=c, a, g, or a C3 spacer”. As discussed above, a C3 spacer is not a nucleotide.

According to paragraph 15, the symbol “n” must not be used to represent anything other than a nucleotide;
therefore, the symbol “n” cannot represent a C3 spacer in a sequence listing.

Paragraph 15 also states that w here an ambiguity symbolis appropriate, the most restrictive symbol should be
used. The symbol “v” represents “a or c or g” according to Annex |, Section 1, Table 1, w hich is more restrictive

than “n”.

“

Where variable “n” in the example is c, a, or g, the single sequence enumerated by its residues that includes the
most disclosed embodiments, and is therefore, the most encompassing sequence (see Introduction to this
document) that must be included in a sequence listingis:

atgcatgcatgcvcggcatgcatge (SEQID NO: 7)

Inclusion of any additional sequences essential to the disclosure or claims of the invention is strongly encouraged,
as discussed in the introduction to this document.

Where variable “n” in the example is a C3 spacer, the sequence can be considered two s eparate segments of
specifically defined nucleotides on either side of the variable “n”, i.e. atgcatgcatgc (SEQID NO: 8); and
cggcatgcatge (SEQID NO: 9). If essential to the disclosure or claims, these tw o sequences should also be

included in the sequence listing, each w ith their ow n sequence identification number.

The cytosine in each segment that is attached to the C3 spacer should be further described in a feature table using
the feature key “misc_feature” and the qualifier “note”. The “note” qualifier value, w hich is “free text”, should
indicate the presence of the spacer, whichis joined to another nucleic acid and identify the spacer by either its
complete unabbreviated chemical name, or by its common name, e.g., C3 spacer.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraphs: 3(g), 7(a), and 15
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AA|0] 3(g)-2: C3 AT[0|M(spacer)E E&s}0l, 7| CHH|S(alternative)S Zt= HAAT| MY

S0 o Mol 7|&E0f Ak
atgcatgcatgencggeatgcatge

O7|0M n=c,a,g E= CtS FX2| C3 ALf0|A(spacer):

", B T TN

(@]

EE 1:ST.262 0] ME(S)2 =&2 2FS=71?

of

B2 "n"0f Qs FEHE|Of LHEE Mol 24749 FHMHoZ FHo|FE 7|7t EXfsICE 2 JHAIIM Mol CiE 42 "n"0]
SMH0 £ HEMNNQ WAooz AEE=XE A7 i HZE[00f SICHE 2AM9 M2 &X).

2 JAI0lM= n=c,a,g = C3 ALO|MYS LIEHHCE "n"2 HAAET|O] FOIE FFA|I7|X| = C3 AHOIME ZEsH=

AoZ J|&E7| W20 HEAH HAoR AEEEs B4l 7|00k 7|= "'n"2 E "¢, "a” £ "g'E XS U2E
HYE|H; MatA, ST.262 MEEF0|= 257 ity Mol xetE QR SiCt C3 AL 0| A(spacer)oi| 2fsf &2|=l 2742

CHEHE 250 SAY| MY HIHo| MYo|BE, 2710 12742 MAMYET| MYUE =BHE 2 QUC|

EE 3 MEFEUM o] ME(S)E o2A mHSHOF =712

Ol "n=c a g E£= C3 AHO|AM"E LIEHHCE 2IOAf =2|F Bt 20|, C3 AL{O|M= Y& T[7} OfL|Ct 1570 M2,
JlzE "n2 HMGTTL ot ChE A2 EWSHE Hof AHEE = BlCh [MEtM, 7|2 "n'2 MEFEM C3 AHOIME BHUY
= 8loh

1582 Lo ChEHUYT| 7|27 HES 42 7F MEHAQl 7|25 ALEstolof STt YAISt ok v 7|z = EH 1, 44 1,
E 10 W2t "a” EE "¢ £ "g"E EASIH "n"=Ct O FSHHo|C

HAOOM Ha= "n"0] c,a = g2l FR, 1Y JHAIE HAl LEIE ZESts THU|O| ofdf LI E SiLtel MEO|L, mEtM
MESE0| Zte|o{of 3t 7HY ZEHQ ME(2 A ME BZX) Cha1t 2Lk

atgcatgcatgcveggceatgcatge (SEQ ID NO: 7)

2 =M MEOIM =2fF Hiet 20|, 2 2o JHA| = HT Helol ol oo F=IF Mo st A0l ZHIY
=

sict.

=

Ap
o
MAIGIOA B "n"0] C3 ALO|MQl AR, MEL2 Bl "n"9| Ok 3t £E, & atgcatgcatgc(SEQ ID NO: 8); 8! cggcatgcatgc(SEQ
DNO: 90ICt JHA| S5 BT WAl B4 B9, 01 40| HEE Eot 242 Xilo] NEAEHSE 20 HES0

27/
=34/ 0f0F BT,

Al

C3 AT O|AOf EXtEl 2t CHEHO| A|EAI( cytosine) c_feature"Q} StHXl "note"E ARSI EXN EHO| F7t2
M z|0fof OHZ} "KFSEHIAE"O| "note"SHY A} gfS CHE siAt0] ATHE AW O|AQl =XE LIEFLHD CHEE|X| Y= gAMSE Shst
B0 C3 AHO|M)O 2 LkErL_H E

rIo
Am
ox
N
Tor
3

II
[

Yol HUSES HBoH7| A2 oItk SejFAl FAY 0|z XS
g

=
2IhIPOO| ofgf &2 JHAl W& FHE F7HeH Aoz

28 ST.26 H:3(g), 7(a) ¥ 15
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Example 3(g)-3: Abasicsite
A patent application describes the follow ing sequence:
gagcattgac-AP-taaggct
Wherein AP is an abasic site

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The specifically defined residues of the enumerated sequence are interrupted by an abasic site. The 5’ side of the
abasic site contains 10 nucleotides and the 3’ side of the abasic site contains 7 nucleotides. Paragraph 3(g)(ii)(2)
defines an abasic site as a “nucleotide” w hen itis part of a nucleotide sequence. Consequently, the abasic site in
this example is considered a “nucleotide” for the purposes of determining if and how the sequence is required to
be includedin asequence listing. Accordingly, the residues on each side of the abasic site are part of a single
enumerated sequence containing 18 nucleotides total, 17 of w hich are specifically defined. Therefore, the
sequence must be included as a single sequence in a sequence listing as required by ST.26 paragraph 7(a).

Question 3: How should the sequence(s)be represented in the sequence listing?
The sequence mustbe included in a sequence listing as:
gagcattgacntaaggct (SEQID NO: 10)
The abasic site must be represented by an “n” and must be further described in afeature table. The preferred
means of annotation is the feature key “modified_base” and the mandatory qualifier “mod_base” w ith the value

“OTHER". A “note” qualifier must be included that describes the modified base as an abasic site.

Relevant ST.26 paragraphs: 3(g), 7(a),and 17
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AAIO 3(g)-3: EH7| E2(abasic site)
E31ER0| O3 ME0| 7|&& 0] Uck:
gagcattgac-AP-taaggct
07| M, AP= E 7| H2|(abasic site) O|Ct
EE2 1:ST.262 0] MY(S)e| =B 273I=7}?
oil
LHEE Mol Aoz HolE 7|52 ©F7| F2lo Qs cHEEICH ST 229 52t B2 10742 HMEHI|7F A2, ST
29| 3-2t Ze 74| MAAT|TL AUCE 3(Q)iREE T 27t iG] Mol YEY mjf "HMHT"E Fo|ECh AuHoZ,
2 Ao 2EI| 22l= ME0| ME=F0| ZHE00f St=X| off X WHE AFES SHo=Z "HMHI|"Z N ECE M2, EET|
229 2t HHO| T & 1879 HMATIE BRSte THY LEE Mo AR0|H, O F 17747t A HoR EFELC AEE,
MEE2 ST.269| 7(a)H0f et ME=F0| thd MEE = ofof siCt
HE 3: MEFE0M o] ME(S)S YA mHS|oF st=71?
ME2 Ct21 20| ME=F0| ZgE|0{of 2t
gagcattgacntaaggct (SEQ ID NO: 10)
I 2= "'n"22 HAE|O0F StH SF HO| XtAMS| HFE|00F oIt FHE= FA YWHE £EFY 7|= "modified_base"2t
"OTHER" {2 & == 2%t "mod_base"O|Ct. HE SHitF7|E Y| 222 HAYSt= "note” THYAE ZESI0{OfF BhCH
= ST.26 H:3(g), 7(a) X 17
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Example 3(g)-4: Nucleic Acid Analogues
A patent application discloses the follow ing glycol nucleic acid (GNA) sequence:
PO,-tagttcattgactaaggctccccattgact-OH
Wherein the left end of the sequence mimics the 5’ end of a DNA sequence.
Question1: Does ST.26 require inclusion of the sequence(s)?

YES — The individual residues that comprise a GNA sequence are considered nucleotides according to ST.26
paragraph 3(g)(i)(2). Accordingly, the sequence has more than ten enumerated and “specifically defined”
nucleotides and is required to be included in a sequence listing.

Question 3: How should the sequence(s)be represented in the sequence listing?

GNA sequences do nothave a 5-end and a 3-end, but rather, a 3™-end and a2’-end. The 3-end, w hich is
routinely depicted as having a terminal phosphate group, corresponds to the 5-end of DNA or RNA. (Note that
other nucleic acid analogues may correspond differently to the 5’-end and 3'-end of DNA and RNA.) Accordingto
paragraph 11, it must be included in a sequence listing “in the direction from left to right that mimics the 5-end to
3-end direction.” Therefore, it must be included in a sequence listing as:

tagttcattgactaaggctccccattgact (SEQ ID NO: 11)

The sequence mustbe described in a feature table using the feature key “modified_base” and the mandatory
qualifier “mod_base” w ith the abbreviation “OTHER’. A “note” qualifier must be included w ith the complete
unabbreviated name of the modified nucleotides, such as “glycol nucleic acids” or “2,3-dihydroxypropyl
nucleosides”. A single INSDFeature element can be used to describe the entire sequence as a GNA w here the
INSDFeature_location has the range “1..30”.

Relevant ST.26 paragraphs: 3(d), 3(g), 7(a), 11, 16, 18, 65, and 66
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HAO 3(g)-4: Lt FAK
ESER0| t39 =2/E(glycol) HEHGNA) MES 7HAISHD ALk
PO, -tagttcattgactaaggctccccattgact-OH
O 7|0l A, 47| MYl = LTS DNA Aol 5-2Chat QALSICE
EE 1:ST.262 0] ME(S)2 Z&E 275I=71?

0] — GNA A1°'%
"THE2R FolE

ZESHE T4 T ST.26 3(g)()2VRON Tt A2 ZHFEICH WRAN, MY 107 XDl LiE|D
" SAHI|Z FHRIDY, NHSZ0| Eee|0fof St

HE 3: MEF RN o] ME(S)S ofEA =EHSHOF 3H=71?

GNA Qe 5.-2tch O 3.3bcho| OfL|a} 3-Q¥CH § 2-QEhS ZH=C} QUHFMO 2 QYCH I AT 0| E 7|(phosphate group)2 ZH=
702 MYE|E 3-UCHS DNA E= RNAQ 5-2THof IS BICHCHE At RAHKS DNAQH RNAS| 5-TEHat 3-Chat Cha |
|

ZojM Q202" NUS 20| Zee|o{of BTt

tagttcattgactaaggctccccattgact (SEQ ID NO: 11)

2 7|= "modified_base"?} "OTHER" XIS 7t T4 YKL "mod_base"E AtE310 E7 HO| AHE| 0{Of SHC}. "note”
glycol nucleic acids” L& “2 3—dihydroxypropyl nucleosides"El— e Hy siAgy|o| Ch=rg|

E

£ % S

01 F otCt £+ INSDFeature Q4= INSDFeature_location2| H9| "1.30"S ZH= GNA M3 M| MI2 MYsH= oo
AL

n

B3 ST.26 H: 3(d), 3(g), 7(a), 11, 16, 18,65 I 66
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Paragraph 3(k) Definition of “specifically defined”

Example 3(k)-1: Nucleotide ambiguity symbols
5 NNG KNG KNG K 3
N and K are IUPAC-IUB ambiguity codes

Question1: Does ST.26 require inclusion of the sequence(s)?
NO

IUPAC-IUB ambiguity codes correspond to the list of nucleotide symbols defined in Annex |, Section 1, Table 1.
According to paragraph 3(k), a specifically defined nucleotide is any nucleotide other than those represented by
the symbol “n” listed in Annex I. Therefore, “K” and “G” are specifically defined nucleotides and “N” is not a

specifically defined nucleotide.

The enumerated sequence does not have ten or more specifically defined nucleotides and therefore is not required
by ST.26 paragraph 7(a) to be included in a sequence listing.

Question2: Does ST.26 permitinclusion of the sequence(s)?
NO

According to paragraph 8, “A sequence listing must not include any sequences having fewer than ten specifically
defined nucleotides....” The enumerated sequence does not have ten or more specifically defined nucleotides;

therefore, it must not be included in a sequence listing.

Relevant ST.26 paragraphs: 3(k), 7(a),8,and 13
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NE FHHCE FES Fef

A 3(k)-1: CHEHMHT| 7|2
5'NNG KNG KNG K 3’
07| M, NI} K& IUPAC-IUB CHESAQIy| A =0|ct

HE 1:ST.262 0] ME(S)2| =FE *F=71?

ojL| 2

B, M8 1, B 10| Holgl HAer| J|s 20| sjgeith 3K a2, THEHoR

IUPAC-IUB CHESHAIGIY| A= |
B2 BiEs A 0o sAtGT|o[Ct mztM, 'K H "G'e FHEoRE FolE

=
FolE AMgIE EY 1of Lt

o
#ahe7|o|D, "N RHHOR HolEl #iteI|7t ofLict.

"n

rmn nE

7

k=2

Z

LHEE ME2 1071 ol¥el FHHez Fole 7|7t §ln, WatM ST.26 720 o) MEFZ0| Zetx|X| OfLBHrt.

HE 2:5T.262 0 HY(E)Q BHES sI8BHETt

ojL| 2
80| W=, "MEFFE 107§ D|te] FHHo2 Fol& MYV 2= oo MES ZetsiM= OfHELE.." LHIE ME2
1074 o|gel FHHoz FolE HMFGIE X fon; Mty MEZE0| L= ofM= OtL Lt

3 ST.26 H:3(k), 7(a), 8 X 13
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Example 3(k)-2: Ambiguity symbol “n” usedin both a conventional and nonconventional manner

An application discloses the artificial sequence: 5-AATGCCGGAN-3'. The disclosure further states:
(i) in one embodiment, Nis any nucleotide;
(ii) in one embodiment, N is optional but is preferably G;
(iii) in one embodiment, N is K;

(iv) in one embodiment, N is C.

Question1: Does ST.26 require inclusion of the sequence(s)?

NO

The enumerated sequence contains 9 specifically defined nucleotides and an “N.” The explanation of the
sequence in the disclosure must be consulted to determine if the symbol “N” is used in a conventional manner (see
Introduction to this document).

Consideration of disclosed embodiments (i) through (iv) of the enumerated sequence reveals that the most
encompassing embodiment of “N”is “any nucleotide”. In the most encompassing embodiment, “N” in the
enumerated sequence is used in a conventional manner.

In certain embodiments “N’ is described as specifically defined residues (i.e., “Nis C’ in part (iv)). How ever, only
the most encompassing embodiment (i.e., “N is any nucleotide”) is considered w hendetermining if a sequence
must be included in a sequence listing. Thus, the enumerated sequence that must be evaluated is 5'-

AATGCCGGAN-3'.

Based on this analysis, the enumerated sequence, i.e. AATGCCGGAN, does not contain ten specifically defined
nucleotides. Therefore, ST.26 paragraph 7(a) does not require inclusion of the sequence in a sequence listing,
despite the factthat “n” is also defined as specific nucleotides in some embodiments.

Question2: Does ST.26 permitinclusion of the sequence(s)?

NO
The sequence “AATGCCGGAN’ must not be included in a sequence listing.

How ever, adescribed alternative sequence may be included in a sequence listing if the “N” is replaced with a
specifically defined nucleotide.

Question 3: How should the sequence(s) be represented in the sequence listing?

Inclusion of sequences which represent embodiments that are a key part of the inventionis strongly encouraged.
Inclusion of these sequences allows for a more thorough search and provides public notice of the subject matter
for w hich a patentis sought.

For the above example, it is highly recommended that the follow ing three additional sequences are included in the
sequence listing, each w ith their ow n sequence identification number:

aatgccggag (SEQ ID NO: 12)
aatgccggak (SEQ ID NO: 13)
aatgccggac (SEQID NO: 14)

If less than all three of the above sequences are included, the nucleotide that replaces the “n” should be annotated
to describe the alternatives. For example, if only SEQ ID NO: 12 above is included in the sequence listing, the
feature key “misc_difference” with feature location “10” should be used together w ith two “replace” qualifiers where

the value for one w ould be “g” and the second w ould be “c”.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraphs: 3(k), 7(a),8,and 13
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MO 3(k)-2: SYH-HSEH WA= ABEH OHEYLUAHT| 7|2 "n”

rir
tA
ro
o
ojo
K
my
o
o=}
>
rot
_|T|_

£900| 912 MY 5-AATGCCGGAN-3'0| JHA|E|0f QICH. £ JHA|
(i) HAIOOIA, NS o|of sHitH 7|1,

(ii)

(iii) & AIO]0f A, N2 KO|1;

HAIO0 M, N2 MEiHO|X| gt 7bg GO|i;

(iv) AAJOf0] A, N2 CO|C}.
HE 1:ST.262 0| NY(5)2 EEE QT8H=7}?

ofL|2

Koz o
2 JjAlel N MYS HEs0i0} BTHE M9 AHE

LIZE Mo ZHAIE A0 () WXl (ME ™ EH, "N'e| 7Hg ZEHQl dA|o= "gelof MG "o|Ct. 7hd ZEXP

HAOOIM LIEE MEol "N'2 SdHQ WAL= ArZEIC

C om—

38 HAOoM "N'2 FHHez Fo

g EIIE B2 (WA "N2 2 7|EEoh dgiu, MEo] MESR0| ZHE[0{0f
St=X| O2E ATEY W, 7ty ZEHQ HAO(E, "N oo sMgT|o|Ct)Tto] N EC) W2t BItsHof st L E
A= 5'-AATGCCGGAN-3'0|LCt.

o] 2M0f 7|=5t0f, LIZE MY, & AATGCCGGANR 10749 THHoz “Yo|F HMGT|E &RSHA| Y=Ch [atA, "'n"0] &
HAGOIM £ SMAT|Z FOlECE Atz 27511, ST.26 7(a) =0l wet ME2 MEFFO| ZEE[X| OfL(BtCt
HE 2:8T.262 0] ME(S)2| =& 3I8t=71?
ofL|e
"AATGCCGGAN"'MZ 2 MESE0| ZHE0|M= OfL E Lt

JejLt N0 FHIHOE HOIE sAgY|E CIHECD, VST NN AYS NYS2o| E3E

(e B |

HE 3: MESEM o] ME(S)E AH2H EHHOF SF=71?

wool sy ROl UAKS BHEE NYS DU Yo FHUCH MYS S wch BN ZM0| T
Soi7t 70t Soltjarg 3Nz ¢ + YUct

aatgccggag (SEQ ID NO: 12)

aatgccggak (SEQ ID NO: 13)
aatgccggac (SEQ ID NO: 14)

fl1ol M 3 7§ Oj20] 27 ZoEls F2,'n"S WHSHs HuAT(of il ThH Hits SY87| o) F42 HOtoF oirt
OE =9, fo Mg iz 120 MES RO =otE Z2, £ /X7t 0" £F 7|2 "misc_difference"E= F 7H2| "replace”
SHERIeL B AHEEO{OF BtCt. Of7|0M dtLtol g2 "g"oln, & #Mj="c'7t & £ UCf.

AR22 HFo7| 9B HOITk SsEYUC TUY o0 X BE
1= k

= 2\ =
= MSE ZEI PO o5 =2 Al W& FHE F7tst A=

pl
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Example 3(k)-3: Ambiguity symbol “n” usedin anonconventional manner

An application discloses the sequence: 5-aatgttggan-3'

Wherein nis ¢

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

According to paragraph 3(k), a “specifically defined” nucleotide is any nucleotide other than those represented by

the symbol “n” listed in Annex |, Section 1, Table 1.

In this example “n” is used in a nonconventional manner to representonly “c”. The disclosure does notindicate
that “n” is used in the conventional manner to represent “any nucleotide”. Therefore, the sequence mustbe
interpreted as if the equivalent conventional symbol, i.e. “c”, had been used in the sequence (see Introduction to

this document). Accordingly, the enumerated sequence that must be considered is:
5-aatgttggac-3’

This sequence has ten specifically defined nucleotides and is required by ST.26 paragraph 7(a) to be included in a
sequence listing.

Question 3: How should the sequence(s)be represented in the sequence listing?

The sequence mustbe included in a sequence listing as: aatgttggac (SEQ ID NO: 15)

Relevant ST.26 paragraphs: 3(k) and 7(a)
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A0 3(k)-3: HEMFHQ Wroz ASE CHEMAHT| 7|5 "n"
EJ0| ChS MEO0[ FHAIZOf UCH: 5-aatgttggan-3'
0{7|0flAf n2 colct

EE 1:ST.262 0] ME(S)2 =&2 2FSI=71?

ol

3E w2, " FHH2z FolE "dMETI|=

(hl)

NE

1,481, 210 LEE 7|2 "n"eg B E= A 09 #iT|o|Ch

Of AtOflAf, "n"2 "c"BtE EToL7| I3 HISHHQ YAz AFZECH 2 JHAI0M "'n"2 "gelo| HMFGI|"E &#5HY| 23
SYH LMoz AZEX| D ULk Mt ME2 ST 7| 712, F 7t MEoM AEE AMY diA5tofor HTH(0|
ZMel ME HX). Mt n2fsfor o LiEE ME2 ChEat 2ok

5'-aatgttggac-3’

O M2 10749 FHHo = Yol&l HMGTIIE 7IXH ST.26 7H(a)0f 2fs MEFZ0| Zetx|0fof BhC.

U2 3 MESROIM Of M) OTA B0} =71
MYe ctent 20| MY B 20| ZBtz|ofof ST} aatgtiggac (SEQ ID NO: 15)

o ST.26 H:3(k) U 7(a)
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Example 3(k)-4: Ambiguity symbols otherthan“n” are “specifically defined”
A patent application describes the follow ing sequence:
5 NNG KNG KNG KAGVCR 3’
w herein N, K, V, and R are [UPAC-IUB ambiguity codes
Question1: Does ST.26 require inclusion of the sequence(s)?
YES
[UPAC-IUB ambiquity codes correspond to the list of nucleotide symbols defined in Annex |, Section 1, Table 1.

According to paragraph 3(k), a “specifically defined” nucleotide is any nucleotide other than those represented by

the symbol “n” listed in Annex |, Section 1, Table 1. Therefore, “K”, “V”, and “R” are “specifically defined”

nucleotides.

The sequence has eleven enumerated and “specifically defined” nucleotides and is required by ST.26 paragraph
7(a) to beincluded in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?
The sequence must be included in a sequence listing as:
nngkngkngkagvcr (SEQ ID NO: 16)

Relevant ST.26 paragraphs: 3(k),7(a)and 15
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AHAl0f 3(k)-4: "n" 0]|2]Q| CtEAMLMAT| 7|5 "AHHSE Ho|E"0|C}
S5 EY0 CHS ME0| 7|&E|of Uk
5NNG KNG KNG KAG VCR 3’
07|M N, K, V % RS IUPAC-IUB CHE&AIY Y| I =o|Ct

EHE 1:ST.262 0] ME(E)el =&2 27s=71?

oil
IUPAC-IUB C}SSiAI@Y| ACE g
YolE" MuYI|E " |5 HE

A B 10 ZelE Mg 7|2 SR80 siESich 3(E MEH, " T2z

|
HElE A 0l2lel HAtHT|O|CE [MEfAM, 'K, V" 8L "R'2 "PHH o= Yo E" HiGT|o|Ct.

=

ME2 "FHHoz FoE" 117 LEE MMFGI|E THXH ST.262| 7H(a)0f ofdf MEFZF0| ZRHEIC)

EE 3 MEFRUM o] ME(S)E oBA mHSHOF H=71?

MNE

rlo

ChEot 20| ME=S0i| Zatx|ojof shot:
Nngkngkngkagver (SEQ ID NO: 16)
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Example 3(k)-5: Ambiguity abbreviation “Xaa” used in anonconventional manner
A patent application describes the follow ing sequence:
Xaa-Tyr-Glu-Xaa-Xaa-Xaa-Leu

Wherein Xaain position 1 is any amino acid, Xaa in position 4 is Lys, Xaa in position 5 is Gly and Xaa in
position 6 is Leucine or Isoleucine.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated peptide in the formula provides three specifically defined amino acids in positions 2, 3 and 7. The
firstamino acid is represented by a conventional abbreviation, i.e., Xaa, representing any amino acid. How ever,
the 4™, 5™ and 6™ amino acids are represented by a conventional abbreviation used in a nonconventional manner
(see Introduction to this document). Therefore, the explanation of the sequence in the disclosure is consulted to
determine the definition of “Xaa” in these positions. Since “Xaa” in positions 4-6 are indicated as a specific amino
acid, the sequence must be interpreted as if the equivalent conventional abbreviations had been used in the
sequence, i.e. Lys, Gly, and (Leuor lle). Consequently, the sequence contains four or more specifically defined
amino acids and must be included in a sequence listing as required by ST.26 paragraph 7(b).

Question3: How should the sequence(s) be represented in the sequence listing?

The sequence uses a conventional abbreviation “Xaa” in a nonconventional manner. Therefore, the explanation of
the sequence in the disclosure must be consulted to determine the definition of “Xaa” in positions 4, 5and 6. The
explanation defines “Xaa” as alysine in position 4, a glycine in position 5 and a leucine or isoleucine in position 6.
The conventional symbols for these amino acids are K, G, and J respectively. Therefore, the sequence should be
represented as in the sequence listing as:

XYEKGJL (SEQ ID NO: 17)

According to paragraph 27, “X” w illbe construed as any one of A”, “R’, “N", “D", “C", “Q", “E’, “G”, “H", “I", “L", “K”,
‘M, UFL P, 07, CST U, T, WL Y or V7, except whereitis used with a further description in the feature table.
Since “X” at position 1 of SEQ ID NO: 17 represents “any amino acid”, it must be annotated w ith the feature key
VARIANT and a note qualifier w ith the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, aregion of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..v”as the location descriptor, where x and y are the positions of the firstand last“X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

Relevant ST.26 paragraphs: 3(k), 7(b),26, and 27
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MM 3(k)-5: HSHZEQ SMoz MEE[E= CbF0t0| i 20 "Xaa”

ES /0| T M0l 7|&E0f ALk
Xaa-Tyr-Glu-Xaa-Xaa-Xaa-Leu

7|0l M, K| 12| Xaaz 2[Q| OfO|:= 40|11, QK| 42| Xaae= LysO|4, @|X| 59| Xaaz Gly0|d, 2|X| 62| Xaax
FAl(Leucine) = O|AFAl(Isoleucine)O|Ch.

HE 1:ST.262 0] ME(S)e =&2 278=71?

e 3 MYS

oll
1o AoM LgE HEIE= K| 2,3 X 70 374 FHHCE Fo|E ofn|its HMIECh M 1 otoj ik 209 ofn|its
BHSE SHHQ %40, & XaaZ BWEICE O2{Lf, 48R, SHAY I 6HA of0|-it2 HSHHO WAooz AL S4HC
Of0|2 HAECHE 2Me ME &X). MEtM, 0|5 AXI0IM "Xaa"e| FolE ZHESH7| flsh & A2l ME HEE Fusich /X
-69| "Xaa"= EM ofO|AtoZ EAILEZE, ME2 S53 EAXOl k0], S Lys, Gly U (Leu == lle)7F MM AFRE HAHH
siAlzlofof diCh. AuXoz, MIE2 47 oj4e fHHZ HolE otn|ieitg ZHX|N ST.262| 7H(b)0f wat MEFF0|
Z | 0fOf SOt

20iM of MY(E)2 A EHOF STk

O ME2 7|&E2| of0] "Xaa"E H|SHHQ Yoz AETiCt. Wath, 91X 4,5 S 60fA "Xaa"o| Ho|E ZY37| 28 =
HAlel ME S *_“}010F ook 2o M= "Xaa"E f|X| 42| 2t0[4l(lysine), {IX| 52| 22| 4l(glycine) R 2{%| 62
F(Leucine) L= O|aF 4 (Isoleucine)2 2 FO[BtCt. O|F ofn|itof Ciet S&AQ 7|2 = 242 K, G 8 JO|C}. M2t ME2
ChEa 20| ME550 ii‘.’_EICHOF otk

XYEKGJL (SEQ ID NO: 17)

27H0| M0, "Xs EX HO|A 27} AT S AFREE HSE mQstai, "A", "R, "N", "D", "C", "Q", "E", "G", "H" "I", "L", "K",
MR TP O MY U YT MW YT BRSNS BILFR SHAIEICH MY HIS 179 K HHR k|9 “X'= "Qlo|o| ofO| Al

B2 Z VARIANT EF 7|52 "X can be any amino acid"2t= /2 7+%l note $HHXIZ =S ZHOLOF SiCt.

=) TAOf 2LE Chol X" TI|=
HAZM "x.y" L2 A2%= EZ 7|% ‘VARIANT'2} "X can be any amino acid"2t= 2+ 7HXl ‘note’ StHXIE 0|25l
= 5 UL 7| xet y= A HH® & OpX|9F "X ZH7|2| 2|X|o|Ct.

53 Z9, 2 XE SYHOR FAE Yoo} $OL I, B X WO ¥, EE MY
Xt x b4

b

23 ST.26 H:3(k), 7(b), 26 I 27

03-26-vi

Date: November 2021



UNOFFICIAL TRANSLATION

%\ 0oooo
=

WIPO HANDBOOK ON INDUSTRIAL PROPERTY
I ELLEGTUAL PHORERT INFORMATION AND DOCUMENTATION
Ref.: Standards - ST.26 page: 3.26.vi.30

Paragraph 7(a) — Nucleotide sequences required in a sequence listing

Example 7(a)-1: Branchednucleotide sequence

The description discloses the following branched nucleotide sequence:

3'-CA(pnp)CACACA(pnp)CACACA(pnp)CACACACA-(5") NH—C(==0)CH, 3’ ~ Segment 4
o2 o2 o2 (@]

(0)d
(0)d
N.0)d

)
X

;

£ YVVVYYYVVYYYVYY VYV VY YYVYYOVOVOI0

;

A VYVYVVY VY VYV VVVVYY YV VY VVYOVOVOL0
£ VOYVDOVIDLOVLOOLOLVODOVLYIVI(O

Y VYYYYY VYV VY YV VYV Y VY VY YYYOVOWO0=)(0)d

E

g
E
g

B Segment C D

3
E
g
3
E
g

w herein "pnp" is a linkage or monomer containing an bromoacetylamino functionality;
3-CA(pnp)CACACA (pnp)CACACA (pnp)CACACACA-(5)NH—C(=0O)CH, 3’ is segmentA;
SP(O)(=0O)CACACAAAAAAAAAAAAAAAAAAAAAAAAA 3’ is segments B, C, and D; and
SP(O')(=0)CACATAGGCATCTCCTAGTGCAGGAAGA 3’ is segment E.

Question1: Does ST.26 require inclusionof the sequence(s)?
YES - the four vertical segments B-Emust be included in a sequence listing
NO - the horizontal segment A must not be included in a sequence listing

The above figure is an example of a “comb-type” branched nucleic acid sequence containing five linear segments:
the horizontal segment A and the four vertical segments B-E.

According to paragraph 7(a), the linear regions of branched nucleotide sequences containing ten or more
specifically defined nucleotides, wherein adjacent nucleotides are joined 3’ to 5, must be included in a sequence
listing.

The four vertical segments B-E each contain more than ten specifically defined nucleotides, wherein adjacent
nucleotides are joined 3’ to &', and therefore each is required to be included in a sequence listing.

In horizontal segment A, the linear regions of the nucleotide sequence are linked by the non-nucleotide moiety
“pnp” and each of these linked linear regions contains few erthan ten specifically defined nucleotides. Therefore,

since no region of segment A contains ten or more specifically defined nucleotides wherein adjacent nucleotides
are joined 3’ to 5, they are not required by ST.26 paragraph 7(a) to be included in a sequence listing.

en / 03-26-vi Date: November 2021
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7(6)5— MEEZ0) ER3F AT AL

2=

AA|0] 7(a)-1: £X|%(branched) HAHT| N

A 2o Ch3o ZX|Y HMYHT| MBO| AL AUCE:

AT

3'-CA(pnp)CACACA(pnp)CACACA(pnp)CACACACA-(5") NH—C(==0)CH, 3' ~ Segment A
[z}

X.0)dS
10

YV VYYYYYYYYYYYYYY VY VY YYYOROVO(0=) 0)dS
YYYVYVVYYYYYYYYYYVOYOY0
LEYOVVOOVIDIOVIOOLOLYIDOVIVIOVI(O

VYV YV Y YV VYV VYV VYV YV Y YV YOV OV Ol0==)( 0)dS

Segment B Segment C Segment D Segment E

O7[0)|A, &7| "pnp"e AT = EZ D OtM El(bromoacetylamino) 227|158 & /35t 20 (monomer)0|11

3-CA(pnp)CACACA (pnp) CACACA (pnp) CACACACA-(5')NH-C(=0)CH, 32 &t

e
>
o
B

SP(07)(=0)CACACAAAAAAAAAAAAAAAAAAAAAAAAA 32 CHH B, C I DO|Z

SP(O7)(=0)CACATAGGCATCTCCTAGTGCAGGAAGA 3'2 CHH EO|C}.

UL 1:ST262 0| MY(S)Q ZaHg 27Tl
Of - 4740 4% CHE B-E7} MES20| E25|0{o} B,
OLI - 8 EHH A MYS=20| Zete|ojAls opuElct.
9lo 172 sUhel MY HHE, 5

W EH A YL 4ol 2F o

re

B-E

i

Zaots "HE(comb-type)" 2X[Y HitMEo| of oLt

T(a)2of M=H,

OUF A7t 3-TEOIN 5-Eo2 AZE 107 ool PHHOR HolE HAUIIE B XY
N7 el MY

s
Y0l ME=F0| ZoE|0foF BhLt

-E= 22} 1071 =1to] fNMez FolE MMGIE ERM, o7 AY HUHY|= I-LTHON 5-HEHCZ

a74el 4%
1=}

= B a4
HEEER, 422 MESF0| =g ofof Biot.

"

=H CHH AOA
THESZ o
INEoZ Mokl

oH ke
SRSCh Wath, BHE AQl Yol Y AMFGT|TF I-HEHO|AM 5-2E

Kol M8 Qe bl SAYy| AL "pnp'of OJs) HAED, O|F AHE HE
12 1
18 marotxl 7| 20, ST269| 7(a)Ro| ofef MB220| Eete|x| OfLBICt.

o r
o
N
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Question2: Does ST.26 permitinclusion of the sequence(s)?
NO

According to paragraph 8, “A sequence listing must not include any sequences having fewer than ten specifically
defined nucleotides....”

No region of Segment A contains ten or more specifically defined nucleotides wherein adjacent nucleotides are
joined 3’ to 5’; therefore, it must not be included in a sequence listing as a separate sequence with its ow n
sequence identification number.

How ever, segments B, C, D, and E may be annotated to indicate that they are linked to segmentA.
Question3: How should the sequence(s)be represented in the sequence listing?

Segments B, C, and D are identical and must be included in a sequence listing as a single sequence:

cacacaaaaaaaaaaaaazaaaaaaaaaaa (SEQID NO: 18)

The first “c” in the sequence should be further described using the feature key “misc_feature” and the qualifier
“note” w ith the value e.g., “This sequence is one of four branches of a branched polynucleotide”.

Segment E must be included in a sequence listing as a single sequence:
cacataggcatctcctagtgcaggaaga (SEQID NO: 19)

The first “c” in the sequence should be further described using the feature key “misc_feature” and the qualifier
“note” w ith the value e.g., “This sequence is one of four branches of a branched polynucleotide.”

Relevant ST.26 paragraph(s): 7(a), 8,11,13, and 17
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AZ 2:ST.262 0] MY(E)e EEE & 831=7}?

ofL| 2

80| "NY220= THHSR Ho

2=

rn
ozr
UQ

717k 107 ojgkel MEo| ZHtE[0{M= OfL|EICt.."of a2t

rn

A9l Ofim{Et YoUE I WMYT|T} I-WEIO|N 5 -YEOE HBE0 A 04| THHOE HolE WIS

e il

I
|_ =
PRSI el math, 1fe MEMEHSE 2= Eeo| ME2M MESE0| =z ofM s OfL &L

oot

Jd2fLt, EHH B, C,D 3 E7t BHH A0 HZE|Of QUCED EASEY| (s FM0| 2E = ULt

EE 3 MEFEUM o] ME(S)S oBA mESHOF =71

=

e

B,C& D

rir

SN T ME2 ME=F0| =L ofof Bk

cacac (SEQ ID NO: 18)

MYOoA X A "c"= EXA 7|5 "misc_feature”@} "This sequence is one of four branches of a branched polynucleotide"Q} 2+
US 71X SR} "note"E AFESIO] FItE 7| E|0fof BHCf.

ra

H E:c oY ME2 MESF0| ZHE/0{0F Siot:

cacataggcatctcctagtgcaggaaga (SEQ ID NO: 19)

MEOM A HE "¢"= EZX 7|3 "misc_feature”? "This sequence is one of four branches of a branched polynucleotide"?f Z+2
Ue 71 SHEX} "note"E AFESHO] FILE 7|&E[0f0f BHCf

23 ST.26 H:7(a), 8, 11,13 I 17
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Example 7(a)-2: Linear nucleotide sequence having asecondary structure

A patent application describes the follow ing sequence:

¥
A
c
c
5 A
G—¢C
C—G
G—C
G—U
A—U
U—a
U—=a
& Au GACA.C':U.E
c Frrni G
u cucc CUGUG, G
& 1111 o g
BAGC v
c—G G
c—6
A=y
G—C
A—w
& A
u U
G AA

Wherein Wis pseudouridine.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The nucleotide sequence contains seventy-three enumerated and specifically defined nucleotides. Thus, the
example has ten or more “specifically defined” nucleotides, and as required by ST.26 paragraph (7)(a), mustbe
included in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?

Consultation of the disclosure indicates that “4’ is equivalent to pseudouridine. The only conventional symbol that
can be used to represent pseudouridine is “n”; therefore, the “W’ is a nonconventional symbol used to represent
the conventional symbol “n” (see Introduction to this document). Accordingly, the sequence mustbe interpreted to

have tw o0 “n” symbols in place of the tw 0 “W’ symbols.

The symbol “u” must not be used to represent uracilinan RNA molecule in the sequence listing. According to
paragraph 14, the symbol “t” willbe construed as uracilin RNA. The sequence must be included as:

gcggatttagctcagctgggagagegccagactgaatanctggagtectgtgtncgatccacagaattcgcacca (SEQID NO: 20)

The value of the mandatory “mol type” qualifier of the mandatory “source” feature key is “tRNA”. Additional
information may be provided w ith feature key “tRNA” and any appropriate qualifier(s).

The “n” residues must be further described in a feature table using the feature kev “modified base” and the

mandatory qualifier “mod_base” w ith the abbreviation “p” for pseudouridine as the qualifier value (see Annex 1,
Table 2).

Relevant ST.26 paragraph(s): 7(a), 11,13, 14, 17, 62, 84 and Annex |, sections 2 and 5, feature key 5.43
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MM 7(a)-2: O|ATEE ZE HY(linear) HLHT| ME

SERO O ME0| 7|&E0 ALk

am

C
c
5 A
G—C
C—0G
G=C
G—U
A—U
U—A
U—a
G u GACACGUA
JC ACUCGA T ¢
5 D17 gUGUGUWC
GGAGAGGG AU
c—6 G
C—G
A=l
G—C
A—y
I A
U U
G AA

07|10l M, W= ++=<22|El(pseudouridine)O| Ct.

HE 1:ST.262 0| NY(E)2 EgE 2Fh=7}?

of
AMHT| ME2 7309 LIEED FHMoz FoE AMYI|E HROCE [WEtM, O A= 1074 ode "THHez Holg"
HLUGI|E 2, 8T.269| 7(a)FOf Wt MEFE0| ZBE|0{of BHot

HEE XM oA o] ME(E)S o2A mHHOF =717

= MWAE HSHH, "7t 7 =22|El(pseudouridine)lt S5 S LIEIHL. w=22|HE BYS=H MEE & As LY
= PNES =18

= [
'WOIT; MEM W YurHel 7T 'S B3t SNOR A8

sdHe 7= = = n'g HISEH 7|20|CHO| EM2 ME FX)
et ME2 2749 "W 7|z ohdl 2749 "n" 7|28 HE H2Z SiME|0{0F BHCf

w7128 MEFER0M RNA 2o R2tH S ESI| ) AFE3A = OfLIEICE 1470 T2, 7|2 "t"= RNAOM 2t =2
ct.

SHAMEICE ME2 ChSa 20| Zpte(ofof ot
gcggatttagctcagcetgggagagegccagactgaatanctggagtectgtgtncgatccacagaattcgcacca (SEQ ID NO: 20)

“source” B4 £ 7|29| "mol_type" T 2HEAL L2 "tRNA'OICE £ 7|2 "tRNA"Q} HEoh SHEAKE)0l F7t Y=t HESE

|$ "modified_base"Q} T4 SHE X "mod_base"o| SHHAL Zto 2 #ERE|TI0| 3l “p” A0S ALRSI0] EX

P

‘o FIlE S 7 |
HOM FIPHOR HYE|ojof BCHAH 1, E 2 &X)

a
ot
™
N
2
o
Am
[oka
N
fot
(4]
»
w

2 ST.26 H:7(a), 11,13,14,17,62,84 9 &
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Example 7(a)-3: Nucleotide ambiguity symbols used in a nonconventional manner

A patent application describes the follow ing sequence:
5’ GATC-MDR-MDR-MDR-MDR-GTAC 3’
The explanation of the sequence in the disclosure further indicates: “A “DREement” consists of the sequence 5’

ATCAGCCAT 3. A mutant DR Bement, or MDR, is a DR element w herein the middle 5 nucleotides, CAGCC, are
mutated to TTTTT.”

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated sequence uses the symbol “MDR’. Where it is unclear if a symbolused in a sequence is
intended to be a conventional symbol, i.e., a symbol set forth in Annex 1, Section 3, Table 3, or a nonconventional
symbol, the explanation of the sequence in the disclosure must be consulted to make a determination (see
Introduction to this document). Accordingto Table 3, “MDR” could be interpreted as three conventional symbols
(m=aorc,d=aorgort/ur=gora)oras an abbreviation thatis short-hand notation for some other structure.

Consultation of the disclosure indicates that an MDR element is equivalent to 5" ATTTTTTAT 3'. The letters “MDR’
are considered conventional symbols used in a nonconventional manner; therefore, the sequence must be
interpreted as though it w ere disclosed using the equivalent conventional symbols. Accordingly, the enumerated
sequence thatis considered for inclusion in a sequence listing is:

5 GATC ATTTTTTAT A AT ATTTTTTAT A AT GTAC?J

The enumerated sequence has 44 specifically defined nucleotides and is required by ST.26 paragraph 7(a) to be
included in a sequence listing.

Question3: How should the sequence(s) be represented in the sequence listing?

The sequence must be included in a sequence listing as:

gatcattttttatattttttatattttttatattttttatgtac (SEQID NO: 21)

Relevant ST.26 paragraphs: 7(a) and 13
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HA0| 7(a)-3: HISHH Yoz ALBE CHFAUMHY| 7|2

SsEd0 og ME0| 7|E0f Utk

5GATC-MDR-MDR-MDR-MDR-GTAC 3’

2 JjAlS] MY e Them LTk "stLiol DR Element'7t MY SATCAGCCAT 32 TAEICHD 7k 7|Xfetn 9t Sei#o| DR
Wa|HE E= MDRES =7t 57 At 7| CAGCC7t TTTTTZ SQ 0|~ DR ¥z|HEO|C}”

UE 1:ST262 0] MY(E)Q BHE 2IBET}?
o
LIQEl HZ2 'MDR' 7|52 ABHITL YO ABE 72t Bajol 7E, F A 1 MM 3, E 30| 4y 7| wx
HISAEO ISR iRt SEHE P, AWS A 2 A MY 2B2 HTstolof BCHO| BAQ| AE AF). E 30|
2R, "MDR'S 340 S4Hel J|S(m=a EE ¢ d=a & g EE Yur=g £ ALt OfF CHE X Cfgh 224
HI|¢OR 4T & YUct
2 J§AIS FWSIB, MDR 247 SATTTTTTAT 39 SU82 LIEHCL 2X 'MDR'S HISAXQl WAO2 AZElE Uil
JELE] 7128 AHGOLO JHAIE N SHA{EI0{0F BHCt mRtM, AMYS =0

HE 3: MY

FECL 822, ME2 120 558 F9
7

ZotElE ALR ZFL= LEE ME2 ohsa Zoh

5GATC ATTTTTTAT ATTTTTTAT ATTTTTTAT ATTTTTTAT GTAC 3’

LIEE M2 44719 Xz FolEl UGS 7HRIT ST.262| 7(a) EOf| 2sh ME=F0| ZEx|0fof Bht.
oM o] ME(S)2 oEH EHHOF SH=7}?

ME2 Ch2at 20| MESF0| =tk 0foF Bht

gatcattttttatattttttatattttttatattttttatgtac (SEQ ID NO: 21)

B3 ST.26 H:7(a) I 13
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Example 7(a)-4: Nucleotide ambiguity symbols used in anonconventional manner

A patent application describes the follow ing sequence:
5" ATTC-N-N-N-N-GTAC 3

The explanation of the sequence in the disclosure further indicates that “N’ consists of the sequence 5’
ATACGCACT 3.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated sequence uses the symbol “N”. The explanation of the sequence in the disclosure must be
consulted to determine if the “N” is used in a conventional or nonconventional manner (see Introduction to this
document).

Consultation of the disclosure indicates that “N” is equivalent to 5 ATACGCACT 3’. Thus, the “N’is a
conventional symbol used in a nonconventional manner. Accordingly, the sequence must be interpreted as though
it w ere disclosed using the equivalent conventional symbols:

5 ATTC-ATACGCACT-ATACGCACT-ATACGCACT-ATACGCACT-GTAC 3’

The enumerated sequence has 44 specifically defined nucleotides and is required by ST.26 paragraph 7(a) to be
included in a sequence listing.

Question3: How should the sequence(s)be represented in the sequence listing?

The sequence must be included in a sequence listing as:

attcatacgcactatacgcactatacgcactatacgcactgtac (SEQID NO: 22)

Relevant ST.26 paragraphs: 7(a) and 13
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HA0| 7(a)-4: HISEH Yoz ABE CFAMAY| 7|2
S3E/0 ths ME0| 7|50 ALk

5’ATTC-N-N-N-N-GTAC 3’

2 OJAl9] MY MEe "N'0| MY BATACGCACT 32 TAMEICIT %7t 7|Xstn L.

EE 1:8T.262 0| ME(S)9 =FE 275=71?

of
LIZE ME2 "N'7|ZE AMSSICE "N'0] S8 Y4 = SHO &Y
Mol 485 T=X5H0(oF TLHE EM2 ME T X).

H
rir
o
ofm

>

bl
o
1Ly
>
|o
Hu
>
ol
m
rir
Ral
i
N

2el7| 9fsf 2 Al

2 WA HBHE, "N"0| FATACGCACT 32t Sete LIEtHLE 82, "N'2 HS4H YAoz A8&= 29l 7|=0lch
S

metMd ME2 388 7IE 7I=E M8t S70El AME o Mstojof oirt.

pd

5’ATTC-ATACGCACT-ATACGCACT-ATACGCACT-ATACGCACT-GTAC 3

L NS 4470 PHHoR Ho

HE 3: MESEO|M 0] MY(S)S 0{A| EHs0} 3=7t?

Mg

rlo

ME=E0| CHeah 20| ZEE[0{0f oirt:

attcatacgcactatacgcactatacgcactatacgcactgtac (SEQ ID NO: 22)

3 ST.26 H:7(a) L 13

= HMHIIE THRIH ST.262| 7(a)B0| 23 MEZFO| ZeFE0{0F BHCt.
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Example 7(a)-5: Nonconventional nucleotide symbols
A patent application describes the follow ing sequence:
5 GATC-B-B-B-B-GTAC3Z

The explanation of the sequence in the disclosure further indicates that “B” consists of the sequence 5’
ATACGCACT 3.

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The enumerated sequence uses the nonconventional symbol “B”. The explanation of the sequence in the
disclosure must be consulted to determine the meaning of “B” (see Introduction to this document).

Consultation of the disclosure indicates that “B” is equivalentto 5 ATACGCACT 3. Thus, the “B’is a
nonconventional symbol used to represent a sequence of nine specifically defined, conventional symbols.
Accordingly, the sequence must be interpreted as though it w ere disclosed using the equivalent conventional
symbols:

5 GATC-ATACGCACT-ATACGCACT-ATACGCACT-ATACGCACT-GTAC 3’

The enumerated sequence has 44 specifically defined nucleotides and is required by ST.26 paragraph 7(a) to be
included in a sequence listing.

Question3: How should the sequence(s)be represented in the sequence listing?
The sequence must be included in a sequence listing as:
gatcatacgcactatacgcactatacgcactatacgcactgtac (SEQID NO: 23)

Relevant ST.26 paragraphs: 7(a) and 13
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A0 7(a)-5: HIENH BNAT| I|E
SSE T3 MOl JIFE0 ULk

5 GATC-B-B-B-B-GTAC 3’

= WA ME 22 "8It MY 5 ATACGCACT 32 TJEICtn F7t2 J|x|stn Lt

HUE 1:ST262 0| MY(H)2 ZEE 2THETN?

o

LIZE MY HISAE 7S 'S ABUICL p'Yl 202 ZHeHY| Qs £ JHAIY MY HHS AMMSHo{oF SHE 2AQ)
NE B=E)

2 JjAE FHIOSHH, "B"7t 5ATACGCACT 3’2} 52&S M ALt [EtA, "B"= 970o] MM oz Hol=l EAXMOl 7|59|

El = 5
MBS moldte OO AHEElE HESYHR 7|=0[ch M2ty MB2 &S3t 7|E 7|28 AH830l SIHE AME s A4510fof
5'GATC-ATACGCACT-ATACGCACT-ATACGCACT-ATACGCACT-GTAC 3’

LIEE M2 44719 FAHo= “golel HMYGI|E 7RI ST.269| 7(a)Rof 23 MEF=0f ZBE[0{of Btct.

HE 3 MEFR0AM o] ME(S)2 o EA BH|OF 3t=7}?
ME2 O30t 20| MEFF0| 23 x|0j0F Bhrf.
gatcatacgcactatacgcactatacgcactatacgcactgtac (SEQ ID NO: 23)

T ST.26 H:7(a) L 13
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Example 7(a)-6: Nonconventional nucleotide symbols
A patent application describes the follow ing sequence:
5 GATC-B-B-B-B-GTAC3Z

The explanation of the sequence in the disclosure further indicates that “B” is equal to adenine, inosine, or
pseudouridine.

Question1: Does ST.26 require inclusion of the sequence(s)?
NO

The enumerated sequence uses the nonconventional symbol “B”. The explanation of the sequence in the
disclosure must be consulted to determine the meaning of “B” (see Introduction to this document).

Consultation of the disclosure indicates that “B” is equivalent to adenine, inosine, or pseudouridine. The only
conventional symbol that can be used to represent “adenine, inosine, or pseudouridine” is “n”; therefore, the “B” is

a nonconventional symbol used to represent the conventional symbol “n”. Accordingly, the sequence mustbe
interpreted to have four “n” symbols (shown as “N” below ) in place of the four “B” symbols:

5 GATC-N-N-N-N-GTAC 3’

The enumerated sequence has only eight specifically defined nucleotides and is not required by ST.26 paragraph
7(a) to beincluded in a sequence listing.

Question2: Does ST.26 permitinclusion of the sequence(s)?
NO
The enumerated sequence, 5 GATC-N-N-N-N-GTAC 3’ must not be included in a sequence listing.

“

How ever, adisclosed alternative sequence may be included in a sequence listing if at least 2 of the “n” symbols

arereplaced by adenine, resulting in a sequence w ith atleast 10 or more specifically defined nucleotides.
Question 3: How should the sequence(s) be represented in the sequence listing?

One possible permitted representationis:

gatcaaaagtac (SEQ ID NO: 24)

In the above example, the four adenine nucleotides that replace the 3 symbols should be annotated to note that
these positions could be substituted w ith inosine or pseudouridine.

The feature key “misc_difference” should be used w ith a feature location 5-8 and a qualifier “note” w ith the value,
e.g., “A nucleotide in any of positions 5-8 may be replaced w ith inosine or pseudouridine”. Since these alternatives
are modified nucleotides, then the feature key “modified_base” together w ith the qualifier “mod_base” would be
required. The value for the “mod_base” qualifier can be “OTHER’ w ith a “note” qualifier and the value of “ior p”.

Other permutations are possible.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration mustbe given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraphs: 7(a), 8, 13,and 17
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HAO 7(a)-6: HISHH HMHI| 7|2

sz

5 GATC-B-B-B-B-GTAC 3’

ol oHE ME0| 7|=Eo ULk
My

= Al M

AR 1:ST.262 0| MY(E)Q =

HE "B"7t OtL|l(adenine), O|:-4l(nosine)

=

L= #2228 El(pseudouridine)dt SJSICLD F=7t2 7| Kst2 QUCEH

ofL|
LIgE M HS4Nel 7|3 B'E ABSICL B Ol o058 ZWI| sk 2 JhAlS] MY HHS AHDSHO0F SICHE 249
NE E&ZX)
2 J§AE D8, "B = oth tl(@denine), 0| 2l(nosine) E= &2 2| Cl(pseudouridine)nt SS3tC} "OE| L, O]l E=
FEREIH"S _5_3FE ol A8 = UAs fLE SLHY J|=s "n"0|1; WELM, "B's Bel 7|2 "n"g ®EHSH= o
AMEE|l= HISSHQ J|=o|ct matM, ME2 4742 "B" 7|= CHUO| 4742] "n" 7|2(3}7| ‘N2 2 EANE #= A=
Slj4z|ofof B}
5'GATC-N-N-N-N-GTAC 3
LHEE ME2 87Ho] FHMoR YolE HMAHTI|IE JHX|H ST.262| 7(a)=of oo ME=F0| =L K| OfL|shet.
HUE 2:ST262 0| MU(H)2 ZEE 58HETN?
ofL|
LIEEl M ¥ 5'GATC-N-N-N-N-GTAC 3'2 MEZF0| =t K| Gtotof Shr.
Jdefit "n" 7|2 F 27§ 0|40| OtH|H(adenine)2 2 CHA|E|Of 107 O|&o] FHH 2 FO|E HMAIIE = MHO| EICHH,
HAIE M Aol HESZo| meE + ULt
HE 3: MEZEM o] ME(S)S e mHH O 5t=717
Jtx| FhsT B|RE mHS Ch2a 2ok
gatcaaaagtac (SEQ ID NO: 24)
?l MM, B 7|12 E THXISH= 4702| OfHlH HitF7|= FM X2|2|0jof Bhot.
0|E 2QX|= O|wAl(nosine) EE= = 22|El(pseudouridine)2 2 X|EHEl 4= QUCtH
7|1% "misc_difference"= £ Q|X| 5-81f SHHXAt ZtS 7tT "note" SHHXIRL ZH0| AFE3SI0JOF BICL O & W, $HHXL o2
"A nucleotide in any of positions 5-8 may be replaced with inosine or pseudouridine "O|C}. O] & CHA|= Hy sHAHT|0]7] 0|22, EX
7|= "modified_base"?} SHHX} "mod_base"7} RS o= QUCt “mod_base” SHYX} g2 “note” PHEXLQL ‘i EEE p'atE 7Y
“OTHER’Y %= QILC}.
2 MYE THseCt
Fol: 2o MAIE MEol Mz HH2 ESER2 £/ MEFES M3I5t7| I8 Ao|Ch E3EA2 EY 0|20 HIE
MEEEM = 53 B0l MEL|X| %2 = UCh ol MIE FEZL IPOO| o3 A& 7HA| LHEO| FHE FIt3t HeE
Axg 4 7| geolct
3 ST.26 H: 7(a), 8, 133! 17
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Paragraph 7(b) — Amino Acid sequences required in a sequence listing
Example 7(b)-1: Four or more specifically definedaminoacids
)9 0.9.0.9.0.9.(8) 99090909 040 9.09.909.09099000000000.9.00000.00.79.90.9.090.99.909090.909 ()09

Where X = any amino acid

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The enumerated peptide contains four specifically defined amino acids. The symbol “X” is used conventionally to
represent the remaining amino acids as any amino acid (see Introduction to this document).

Because there are four specifically defined amino acids, i.e., Asp, Phe, Alaand Gly, ST.26 paragraph 7(b) requires
that the sequence be included in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?
The sequence must be represented as:

XXOXXKXDXIOXXHOXXKEXXXIOXIIOXIIOXIHIXIKHIIIHIXKHKAXOIXXIOXIIOXXHIXKHXIXXKGXXX XX
(SEQ ID NO: 25)

According to paragraph 27, “X” willbe construed as any one of “A”, “R’, “N", “D", “C”, “Q", “E’, “G”, “H’, “I", “L”, “K”,
“M,CF P, CO7, ST U, T, WL Y, or V7, except whereitis used with a further description in the feature table.
Since “X”in SEQ ID NO: 25 represents “any amino acid”, it must be annotated w ith the feature key VARIANT and
a note qualifier with the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, a region of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

Relevant ST.26 paragraph(s): 7(b), 8and 27
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() E - AHZEZ0 2t ottt HE

HA0] 7(b)-1: Y 7§ o]¥o FHXo= HolFE otO|iit

) 0.0,0,0,0,0.045) 00,990,000 0042 9.9,0.9.0.09.9.9.0.9,.0.00.9,0.0.0.00.0.0.0,0.0 00,0000V 9.9.9.0.0.090.9.9.0.9.0090.000(C) 00004

0l7|0l A, X olo| of|teit

UE 1:ST262 0| MY(B)Q| EFE 2FHEIN

of
LIgE HEEE= 4749 FHHoz Folg oin=itg SRBCL X 7|2 7|EQ off|=iE Yolof offjitez HEHBLI| 2|
AMEEEHE EM ME EX).

4719l FHH2= Fo|F otb|tt, F Asp, Phe, Ala 8l GlyZt Q17| [fZ0], ST.262| 7(b)20f w2t ME2 ME=Z0| Ze=|0{0f
oot

=l
=

£ 3: MEERM o] ME(E)2 AHEH EHSHOF SH=7t7?

R

g2 Chaat 20| EA|Z|0{of BiCf.

o

XXXXXXXXDXXXXKXXXXXFEXXXKKXKXXXXKAKXKXXXXKAKKXXXKKKXXXKKKKAXKKKXXXXKKXXXXXKXXXGXXXXXX (SEQ ID NO: 25)

X'E Yool ofOj=MY = Renz 27H-M X THI|9|

Z4{0] LRG| YCh.

2720 2R, X's S BOIM F7 S W MEEE FRE HMYSDE, AR N D, 'C Q1 EY TG HY T L K M
"FOUPY, O, MSY, U T, WYL YT BB W B SHLER SAEICH MY S 259 “X'= "Qlo|9| ofO| L AM"S HISIEZ, VARIANT EF
7|=2} "X can be any amino acid"2l= 7} 7% note $HHXIZ HIEA| =AM SHO}OF SHCL

st AP, 2 e SYUHoz

=8 FA 2 Eofof pict OgfLf, A% X" TY|o] EY, = ME HAH0| 24HE Chol X" THI|= QA
MAEXIZM "Xy FES AF25= EX 7|3 VARIANT 2t "X can be any amino acid"2t= 4

@S 7t ‘note’ BHYRLE 0| B3I B
718 = ALk of7|M xet y= R #m S OpX|eF X" T7|e f|X|O|Ct.

B ST.26 H:7(b), 8 % 27
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Example 7(b)-2: Branched aminoacid sequence

The application describes a branched sequence where the Lysine residues are used as a scaffolding core to form
eight branches to w hich multiple linear peptide chains are attached. Lysine is a dibasic amino acid, providing it
w ith two sites for peptide-bonding. The peptide is illustrated as follow s:

NHZ_ARG I LE SER LEU \"LLLLL

LYS
/

NH, LEU—LEU
LYS
NH TYR —— PHE — ALA /JJJJJ"
LYS
NH, LEU—LEU Lys — Al a- CH
NE I LE PRO ALA CcYs THR ALA
LYS
/ %LYS

NH, PHE ARG ALA—CGLY —GLY
NH, H S — GLN——TYR ——PHE — ALA /

LYS

/

NH ALA THR PHE GLY

.

/LYS

NH,—— LEU—LEU

LYS
NH,—— TYR—— F'1—|E—.t'-‘«Lf‘«LL ,_rr"‘rﬂ
LYS

/

NH,—— ARG I LE SER LEU

NH,—— LEU—LEU Lys — Al a- CH
NH, I LE PRO ALA cYs THR ALA
T
LYS
/ %LYS
NH, PHE ARG ALA—GY—GLY
NH,——H 8§ —— GLN——TYR—— PHE— ALA /
LYS

NH—— ALA——THR——PHE——GLY
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AMAG 7(b)-2: EX|&(branched) OfO| it M

E/2 20| M (Lysine) TH7[7} A7 E Y(scaf folding) 2O 2A ALEEO LS MY H

N HE|E AE0| BHE 89| 2XHE YHote
H|
=

shCh 2hol4l(Lysine) O @7| A (dibasic) O =it 2 N, HEIS HES 98 272| K¢

e MEs 71
CHEat 20| OfAlECk:
NH;— ARG ILE SER LEU \II,IL'\
/ LYs
NH; LEU— LEUO \
ys
NE; TYR— PHE— AL_i f,ﬂ“
LYS
NH= LEU— LEU Lys—2ala-CH
NH; ILE PRO ATA CYS THR— ALA
2 W,
LYS
s 1¥s
NH; PHE— ARG ATA— GLY— GLY
NH——HIS GLN—— TYR—  PHE— ALA /
—LLLLL LYS
NH;—— ALA—— THR—— PHE— GLY

Nl—b—-— ARG ILE SER LEU \_[_LLI_‘—L

LYS
/

NHy—— LEU—LEU

LYS
NH,—— TYR—— F'I—|E—»’-'«L:‘2l1 ,_r"—rrﬂ
LYS

/

NH,—— LEU—LEU Lys —Al a- CH
NH, ILE PRO ALA cYs THR ALA
St
LYS
ST LYS
NH, PHE ARG ALA—GY—GaY
NH,——HI S—— GLN—— TYR—— PHE— ALA
LYS

NH, ALA THR PHE Gy
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In the above branched peptide, the bonds betw een lysine and another amino acid depicted by represent
an amide linkage betw een the terminal amine of the lysine and the carboxyl end of the bonded amino acid. The
bonds depicted by naann representan amide linkage betw een the side chain amine of the lysine and the
carboxylend the bonded amino acid.

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The example discloses abranched sequence where the lysine residues are used as a scaffolding. Paragraph 7(b)
requires that the unbranched or linear region of the sequence, containing four or more specifically defined amino
acids, be included in a sequence listing. In the above example, the linear regions of the branched peptide that
have four or more specifically defined amino acids are encircled:

1 HoN—Arg—Ille—Ser—Leu

HoN—Tyr—Phe—Ala V"’L\u
Lys

HoN—Leu—Leu

3 > H,N—Ille—Pro—Ala—Cys—Thr—Ala

4 — > (HN

Lys —Ala—OH

Phe——Arg

Ala

Gly—Gly

5 —> \ H,N—His—GIn—Tyr—Phe—Ala

/

HoN—Ala— Thr—Phe—Gly

66—

ST.26 paragraph 7(b) requires inclusion of peptides 1-6 above in a sequence listing.
Peptides w hich are not required to be included in the sequence listing are:
YFA
LLK
Question2: Does ST.26 permitinclusion of the sequence(s)?
NO

According to paragraph 8, a sequence listing must not include any sequences having fewerthan four specifically
defined amino acids.

The peptides YFA and LLK each contain only three specifically defined amino acids and therefore, they must not be
included in a sequence listing as separate sequences with their ow n sequence identification numbers.
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471 21" EEIE0M, 2 m¥k|= 2t0|d(Lysine)dt CHE ofOjl= At AtO]o] g2 2t0|4l(Lysine)2| OFRl Zrthup ABHE
ofojcAtol Fh2 24 UCH AtO|9| OfO|E ZTE LIEHLE nwnZ BSE ZABH(Lysine)2 2t0|A 9| ZH4f(side chain)Ql OFFlnt 7t=2 24
YELto| ZetE oto|l it Ato|o| ofn|= ZAYhE LtEtHHCH

B 1:ST.262 0] MY(E)e| =

=ZYE 278712
of

Of Argilof= EHJI’.“_'(LySine) 717t
FolEl ofji bt

EHQEA‘I A& 5|

k=X
ED

2t =
T

Rl

Fol& otbjkitZ —E—XI%* ‘*::*!EIEEI

1 - H;N—Arg—Ille—Ser—Leu

"

H;N—Tyr—Phe—Ala

Lys
HsN—Leu—Leu

HN—Ille—Pro—Ala—Cys—Thr—Ala

Phe—— Arg—— Ala—— Gly——Gly

Lys—Ala—OH

3 —

e

4 — (HN

55— \ HN—His—GIn—Tyr—Phe—Ala |

/s

H,N—Ala—Thr—Phe—Gly

6 ———=

ST.26 7(0)E0f 2} MEFE0| ¢/ HEE 1-68 ZE3I0{0F BHCt

ME=E0 =3t 7t gle HEEE O3 £tk

YFA
LLK

I 2:ST.262 0] ME(E)2 Z&S 3183171

MOl JHAIZI0] QUEE 7(D)RO| Wat W 7) olyel FHHo=
SR Zo|0foF SiCt. 2o AtFO|A, 471 ol ¥o| FHHo =

ofle
8RO 2R, NISE2 PO HoIE 47} DjUe oo it R NES TEALE OfLIED

HEIS YFA 9 LLKE 22 3749) FHIMOR HOIE o0 AUtg BRHIDR, 0152 18 MUMEUSE 2 HEo| NI2A
HESZ0| TEEOjALE O EIT
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Question 3: How should the sequence(s) be represented in the sequence listing?

Peptides 1-6 must be represented w ith separate sequence identifiers:

RISL (SEQ ID NO: 26)

LLKK (SEQ ID NO: 27)
IPACTA (SEQ ID NO: 28)
FRAGGK (SEQ ID NO: 29)
HQYFA (SEQ ID NO: 30)
ATFGKKKA (SEQ ID NO: 31)

The cross linkage may be annotated using the feature key “SITE’ and the mandatory qualifier “note” w ith the value
e.g., “This sequence is one part of abranched amino acid sequence”. According to ST.26 paragraph 30, SEQ D
Nos 27, 29, and 31, must include an annotation for each lysine to indicate that it is a modified amino acid, using the
feature key “SITE’ together w ith the qualifier “note” describing that the side chain of the lysineis linked via an amide
linkage to another sequence. Each of the SEQ ID Nos 26, 28, and 30 should include an annotation to indicate that
the C-terminal amino acid is linked to another sequence, using the feature key “SITE’ together w ith the qualifier
“note”.

Relevant ST.26 paragraph(s): 7(b), 8, 26, 29, 30, and 31
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HE 3: MEZENM o] ME(S)S o{EA EHHOF st=71?
HEIE 1-62 HES| MZ AEXE HHE|0{OF BHCE:
RISL (SEQ ID NO: 26)
LLKK (SEQ ID NOQ: 27)
IPACTA (SEQ ID NQ: 28)
FRAGGK (SEQ ID NO: 29)
HQYFA (SEQ ID NO: 30)
ATFGKKKA (SEQ ID NO: 31)
Ztu(cross linkage)= £% 7|= "SITE” X 1 ZHOIE =B, "This sequence if one part of a branched amino acid sequence")g Z= 4
SHEAL "note"S AMESHO FAMO| E| 4= QUCH ST.262| 30H0| ME2MH, ME Mz 27,29 Y 312, 2t0|4l(Lysine)2| &X|7} OfO|E AHAS
E8| Ct2 Mo AZES 7|a8ts 8P "note"Qt EH| EA 7|5 "SITE'S AESH0] 2t0]Al(Lysine)0| H1& oA S LIEILLE

e
2t 2tolAl(Lysine)ofl T3t FAZ Egretol

2 OF $tCt M WMz 26,28 W 30 2{2t2 SHIA "note"?t &/ £ 7|= "SITE"E AtEt0]
C-UCt ofolicAto] Ch2 Mo AZAZ U =

|:||o
mo &
]
>
ot
rir

B ST.26 H: 7(b), 8,26,29,30 % 31

=
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Example 7(b)-3: Branchedaminoacid sequence

Peptide of the follow ing sequence:

HHEFISP—GL'l'—SEH—FILFI—PL'I'S—L'I'S—L'I'S—L'u'S—EDZH

MH 2-FILFI—FILFI——SEH—H IS—GLY

The linkage betw een the terminal Glycine residue in the low er sequence and the Lysine in the upper sequence is
through an amide bond betw een the carboxy terminus of the Glycine and the amino terminal side chain of the
Lysine.

Question1: Does ST.26 require inclusionof the sequence(s)?
YES
The unbranched or linear region of a sequence, containing four or more specifically defined amino acids, must be

included in a sequence listing. In the above example, the linear regions of the branched peptide that have more
than four amino acids are:

ST.26 paragraph 7(b) requires inclusion of sequences 1 and 2 in a sequence listing.
Question 3: How should the sequence(s) be represented in the sequence listing?

Sequences 1 and 2 must be represented w ith separate sequence identifiers:

DGSAKKKK (SEQ ID NO: 32)

AASHG (SEQ ID NO: 33)

The sequence DGSAKKKK must include an annotation to indicate that the lysine in position number 5 is a modified
amino acid, using the feature key “SITE’ together w ith the qualifier “note” describing that the side chain of the
lysineis linked via an amide linkage to another sequence. The sequence AASHG should include an annotation to
indicate that the glycine in position number 5 is linked to another sequence using the feature key “SITE’ together
w ith the qualifier “note”.

Relevant ST.26 paragraph(s): 7(b), 26, 29, 30, and 31
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A0 7(b)-3: EX|F(branched) OtO|:= 4 M

Chg Mol WelS

HHEHSP—EL'I'—SEH—HLFI——L\'S—L'FS—L'FS—L':’S—[:I]EH

/

HHE-HLH—HLH——SER—H IS—GLY

ofzf Mol L Z2|4l(Glycine) FH7|2t 91 MEBL| Bto|4l(Lysine) Atoje] AHES 22|Al(Glycine)o| T2 =A| LT}
20| 4l(Lysine)2| 00|t U Z2f Afo|2| OfO|= HES E3f 0|2 0jFICE

of

474 ol Ao FolE o= eRts ML HIEXY E= MY Y2 MESEO| ZL(0foF St 9/9f
=

1. ----- » ‘ HH_

2FISP—GL?—SER—HLHfL?S—Lﬁ'S—Lﬂ'S—LH’S—Bﬂﬂ
/

ST.269| 7(b)Eof mat M 1 3 2= MEFFO0| Zg|0fof BHot.

HE 3 MEFF0NM of ME(S)S of2H EHSHOF SF=7t?
ME 13 2= 22| ME MEXZ EHBI0I0F BCh:
DGSAKKKK (SEQ ID NO: 32)

AASHG (SEQ ID NO: 33)

MY DGSAKKKKE Q[x| #Z 59| 2}0|4l(Lysine) 0] & Of0| = A EA|SH= ZAS mBH|Of &
"note"E &M AME3SHO] 2t0|4l(Lysine)2| £X|7} OfO|E HAS Soff CHE MIEE AAROf ASS &
#E 50| 22|Al(Glycine)o| SHYX} "note"9} & £ 7|E "SITE'S AFR3l0] Cf2

m&HSHO{OF SHCY.

tof, £8 7|3 "SITE"2t $HE A}
WICH M AASHGE 9I%|
o

2 ST.26 H: 7(b), 26, 29,30 3 31
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Exam ple 7(b)-4: Cyclic pe ptide containing a branchedamino acid sequence

A patent application discloses the follow ing structure:

o )
H H
. N N
H N OH
H
o
o NH
)
o H
N
NH
S
1

OW
HO HN

o

o

2HN
}— NH
HN

CH,

HN
H
o N7
HN NH H
Tr ! )
o

The Cysteine and Leucine in the cyclic structure are linked through the side chain of the Cys and carboxy terminus of
the Leu.
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HAMO 7(b)-4: EX|¥(branched) Of0|l=it MBS 7} 12| 2 Y(cyclic) HWE|E ME

(o

am

SER]O O F=7F WA= ALk

0 0
g ¥
H® X ’ OH
0
0 NH
0
0 =
N
NH
0
]
!

HO

HN
(o]

JHN
}_ ~E
HN

HN CH,

H
0 N7
HN N H
NH o
0 t

2|2 AXO0|AM A|AHQI(Cysteine) I 20| Al(Leucine)2 CysQ| Z2l(side chain)Q} Leul| 7}2 2 A|(carboxy) Tt

o
ofm
ot
re
y
i
o
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Question1:Does ST.26 require inclusion of the sequence(s)?

The structure shownis a branched cyclic amino acid sequence w hich contains the following amino acids:

Leu
o o
H H
N N
H N OH
H
Ala o

Glu
NH
Lys-6
HO o Asp -5 Leu-7
o
2HN
)— NH Arg-4
HN HN Cys-1 CHz
Leu-3
o Ala-2 N

H

HN - NH o
o

Since the side chain of the Cys and carboxy terminus of the Leu are involved in the cyclization, the N-terminus of the
cyclic peptide is located at Cys-1.

YES - the cyclicregion of the peptide

ST.26 paragraph 7(b) requires that the linear region of a branched sequence containing four or more specifically
defined amino acids, w herein the amino acids forma single peptide backbone, must be included in a sequence
listing. In the above example, the cyclic region of the branched peptide has more than four amino acids, and
therefore, mustbe included in a sequence listing.

NO - the tripeptide branch of the peptide

The tripeptide branch Ala-Leu-Glu is not required to be in the sequence listing.

Question2: Does ST.26 permitinclusion of the sequence(s)?
NO

According to paragraph 8, a sequence listing must not include any sequences having few erthan four specifically
defined amino acids.

The tripeptide branch contains only three specifically defined amino acids and therefore, it must not be included in a
sequence listing as a separate sequence with its ow nsequenceidentification number.
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HE 1:ST.262 0] ME(S)2 =&S 276l=71?

SAE REE CF29| of0jAS JIXIE EX|Eo| 12|2 Y(oylic) OfD| kA A o]k
Leu
0 [
H H
N N
H” ﬁ OH
Ala
0 Glu
0 NH
0
0
o R
NH
Lys-6
HO Asp 5 Leu-7 o
. 0
2HN
b_ NH Arg-4 3
!
HN HN Cvs-1 CH
Leu-3 ¥
H
0 Ala-2 N~
N NH H
o \n_r [s]
0
Cys2| Z=4f(side chain) 3 LeuQ| 72 & A| 2UCto| 12|t 2H0isH7| 20, 2|2 (cyclic) HE|EQ| N-ZEHS Cys-10
Slx|etct.
ol — HME|=Q| D] #F
ST.262| 7(b)E0f e}, oto|i-ito] CHY HEIE S dHsts 474 o|¢el FHHe=Z HolE ot itg eFste 2X1Y
Mol M Y2 MEFE0| Zatx(ojoF St 2o MM, 2Xd HEIES| na|2Y(cyclic) FF2 474 0|2l otn|ieitS

HIRe2, MESF0| = ofof it

EB|HEC &4 Ala-Leu-Glus AHUZZ0|

pas}
mjo
1}
fo
rir
£
n

2 0] ME(E)2

8Z0| w28, MESE2 FHH2Z FolE

Eg| HEOIE ZM= 3712 FHH2z FolF oib|itits ootz

metE|oj M= oLk,

3
Jo
>
ne

kel
%
r'E
for
]

N
rir
%

Eo| MEZM MESZFO

2=
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Question 3: How should the sequence(s) be represented in the sequence listing?

While this example illustrates a peptide thatis circular in configuration, the ring does not consist solely of amino acid
residues in peptide linkages, as indicated in paragraph 25. Since the cyclization of the amino acid sequence occurs
through the side chain of cysteine (Cys) and the carboxy terminus of the leucine (Leu), the cysteine must be
assigned position number 1 w ithin the cyclic region of the peptide. Accordingly, the sequence must be represented
as:

CALRDKL (SEQ ID NO: 89)

As indicated in the figure above, the amino acid sequence is cyclized through a thioester conjugation betw een the
cysteine side chain and the carboxy terminus of the leucine. The feature key “SITE’ mustbe used to describe the
modified cysteine, w hich forms the intrachain linkage w ith leucine. The feature location element is the residue
numbers of the cross-linked amino acids in “x..y” format, i.e., “1..7”. The mandatory qualifier “note” should indicate
the nature of the linkage, e.g., “cysteine leucine thioester (Cys-Leu)”,to specify that Cys-1 and Leu-7 are linked
through a thioester bond. Further, the lysine in position number 6 must be annotated to indicate that it is modified, by
using the feature key “SITE’ together w ith the mandatory qualifier “note”, w here the qualifier value describes that the
lysine side chain links the tripeptide ALE.

Relevant ST.26 paragraphs: 7(b), 8, 25, 26, 29, 30, 31, 66(c), and 70

en / 03-26-vi Date: November 2021



- UNOFFICIAL TRANSLATION
gooog
=
=

WIPO

INTE LLECTU»QL PROPERTY

HANDBOOK ON INDUSTRIAL PROPERTY
INFORMATION AND DOCUMENTATION

Ref.: Standards — ST.26 page: 3.26.vi.44

HE 3: NYSZ0IM o HY(S)2 LA ER0} st

AtelE T80 Rl BEIEE OfAISHR|RE 2570 7|X &l Biet 20| 27t HEIE AAQ o=t T7|Hez YLKl
otoj =4t Mo M2|sh=
E9

=L}
A|AH|Ql(Cysteine)2 HIE|

> 5 rHI

A|AE|QI(Cysteine)2| Z2(side chain)2t F0|Xl(Leuine)| 722 A| LS S| 2ASH| 20

H&(cylic) =2 W 21X 10] SFE[00F BiCh w2t ME2 ChZu Z0| EHE0{oF Bhoh:
CALRDKL (SEQ ID NO: 89)

AT 2O EAE HEQF ZHO|, OfO|l At M YE A|AH|QI(Cysteine) Z2H(side chain)@t F0|4Al(Leuine)| 7HEEA| Lt ALO| Q|

E| Q0 B (thioester) HeHe S3f n2lsielth S 7|3 "SITE'S 204 (Leuine)Tte] ALSL| HZS HAsE HHE
A AE|Ql(Cysteine)S HB3HE HO| ALRSLOIOF $ICH EX %] R4E X £

BATT

Ly RO L7 =ZB)of X ZetE ofo|ihel FHT|
HS0|Ct T4 SHEX} "note"=, Cys-11} Leu-70| E| Q0| AH 2(thicester) AetS £ HAECH= HES TASH7| QsiAM, HAA
AZ(0|2 SH™, "Cysteine leucine thioester (Cys-Leu)")2 7|X{St0{OF StCt. ESH QK| 13 62| 20| Al(lysine)2 4= SHHX} "note"Qt
2 EF 7|= "SITE"E A5t HHEE S LIEHHY| fIsh F=ME FotoF oot of 7| M SHYAL gr2 2toldl(lysine) Z47F ER|HEIE
ALES QIZSHTtD MEetc.

o

B ST.26 H: 7(b), 8, 25, 26, 29, 30, 31, 66(c) U 70
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Example 7(b)-5: Cyclic peptide containing abranchedamino acid sequence

A patent application discloses the follow ing branched cyclic peptide:

Leu—Arg—Asp—GIn—Ser

— Ala—Leu—Phe—Lys —Asn—Gly —

The Ser and the Lys are linked through an amide bond betw een the carboxy terminus of the serine and amine in the
side chain of the Lys.

Question1:Does ST.26 require inclusion of the sequence(s)?

YES

Paragraph 7(b) requires inclusion of any sequence that contains four or more specifically defined amino acids and
w hich can be represented as alinear region of a branched sequence in a sequence listing. In the above example,
the peptide contains a cyclic region w herein the amino acids are joined by peptide bonds, and a branched region
w hichis joined to a side chain of the Lys in the cyclic region. The regions of this branched peptide w hich can be
represented as linear and w hich contain four or more specifically defined amino acids are:

l.----> | Leu—Arg—Asp—GIn—Ser

I—AIa—Leu—Phe—Lys—Asn—GIy—|

ST.26 requires inclusion of sequences 1 and 2 of this cyclic branched peptide in a sequence listing, each w ith their
ow n sequence identification number.

Question 3: How should the sequence(s) be represented in the sequence listing?

Sequence 1 must be represented as:
LRDQS (SEQ. ID. NO: 90)

Sequence 1 may be annotated by using the feature key “SITE’ together w ith the qualifier “note” to describe that the
serine in position 5 is linked to another sequence through an amide linkage betw een Ser and a side chainof a Lys in
the other sequence.

Sequence 2 is a cyclic peptide. Paragraph 25 indicates that w hen an amino acid sequence is circular in
configuration and has no amino and carboxy termini, applicant must choose the amino acid residue in position
number 1. Accordingly, the sequence may be represented as:

ALFKNG (SEQ. ID. NO: 91)

Alternatively, any other amino acid in the sequence could be designated as residue position number 1. The
sequence ALFKNG must be further described using the feature key “SITE’ together w ith the qualifier “note” to
describe that the side chain of the Lys in residue position number 4 is linked via an amide linkage to another
sequence. This side chain linkage modifies the Lys, and according to ST.26 paragraph 30, a modified amino acid
must be further described in the feature table. Moreover, a feature key “REGION’ and a qualifier “note” should be
provided to indicate that the peptide ALFKNG is circular.

Relevant ST.26 paragraphs: 7(b), 25, 26, 30, and 31
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HAMO| 7(b)-5: EX|H(branched) oj0|:= it MEE 7hEl 12| 2 Y(cyclic) HEIE ME

=

S5E-0 Chael 2XIYel FY(cyclic) BE|I=7t ZHA|=|0f UCH:

Leu—Arg—Asp—GIn—Ser

I—AIa—Leu—Phe—Lys—Asn—GIy—l

Ser 8! Lys= A|Zl(serine)Q| 7}2 2 A| LTt LysO| =4f(side chain)@l OtZI7| AtO|Q| OfO|E ZATHE £

2
=2EEH=Z O

=

AZEC

[}
Ao

1ST.262 0] ME(S)2 =&E a73=71?
o

7)o et 474 ojdel FHHLZ Fo|E othj=4t

A2 $RotD EXIE YO MY Yooz EHNY 4+ Yk BE B2
HE220| Zais|ojof BiCh. 47| AtolAQ BEISE ofn|imito] BEIS g0 ofsf AZE DalH A L D2lH FAA
Lysol Z4j0 GIZE 2XE YUL THCL MYOR HHY 4 AN 47 0|9 THHOE HolE oAt BRtE Of

sS4 BEICO| Yo 03w 2ok

l.---> | Leu—Arg—Asp—GIn—Ser

p JE——
|_ Ala—Leu—Phe—Lys—Asn—Gly —I

ST.260| 2t Aol XY BEI=Q] ME 1 & 25 Z4Z} Rpblo| MEAEHSoF H &

2

CEENECE

nA
Ao
w

: NEE 20 0 MYU(S)S OfEH EHsHoF sH=v}?
Mg 12 Chgat 20| BHE|0j0F Sk
LRDQS (SEQ ID NO: 90)

MY 12 %] 52| A|(serine)0| Serdt CH2 Lyse| =4 Atole| ofo|= @Hg 3 ot

&7 EX 7| "SITE'S ARSI F=AS 24 Qlr},

£ Mo AdZEHs 2%t A "note" 2t

M@ 2= n2ld HE|SO|C 2580 WEW, ofo|kAb MO HEA 12|y

EXe] =}

= 19| otb|edt THI|E MEYSIO{Of BhCt Mh2tA, ME2 Chear 20| BoE £ AUCh

oX
rlo

Ho
T
[0
re

40
>
rE

o
=
_C,Z
a
o H
]
N
|
Ja
>
o
n
o
Q

ALFKNG (SEQ ID NO: 91)

Mmooz, HYOH Yolol T2 ofoiite T7| x| ¥ 12 X

s

g 2 oI} MY ALFKNGE EX 7|3 "SITE'S sHEX}
"note"@t A ALESHY K| Mz 49| LysTt7|o] Fif Of0|E HZAES Soff CHE M0 ZALZ= ¥S HdYstooF oot o|2st
ZMf HZ2 LysE BYA|7|E2,ST.269| 30H0| M2t HMY ofo|eit2 EF BHO| F7I2 7|&&|0{of ot} £t HE|E ALFKNGO|

E
a2[Fel A2 BAIGH| 28] £ 7|= "REGION"1t SHYA} "note"7} M| SE[0{0F BtCt.

o

#3 ST.26F: 7(b), 25, 26, 30 2 31
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Paragraph 11(a) — Double-stranded nucleotide sequence — fully complementary
Example 11(a)-1: Double-stranded nucleotide sequence —same lengths
A patent application describes the follow ing double-stranded DNA sequence:
3’ -CCGGTTAACGCTA-5’
5’ -GGCCAATTGCGAT -3’
Question1: Does ST.26 require inclusion of the sequence(s)?
YES

Each enumerated nucleotide sequence has more than 10 specifically defined nucleotides. At least one strand

must be included in the sequence listing, because the tw o strands of this double-stranded nucleotide sequence are
fully complementary to each other.

Question2: Does ST.26 permitinclusion of the sequence(s)?
YES

While the sequence of only one strand must be included in the sequence listing, the sequences of both strands
may be included, each w ith its ow n sequence identification number.

Question 3: How should the sequence(s) be represented in the sequence listing?

The double-stranded DNA sequence must be represented either as a single sequence or as tw o separate
sequences. Each sequence included in the sequence listing must be represented inthe 5’ to 3’ direction and
assigned its ow n sequence identification number.

atcgcaattggcc (top strand) (SEQID NO: 34)

and/or

ggccaattgcgat (bottomstrand) (SEQID NO: 35)
Relevant ST.26 paragraphs: 7(a), 11(a),and 13
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M@ - 0F7E A7 ML~ S5 Sud

HAMO 11(a)-1: O|F 7t HLtA7| ME - Ho|7} Z

ESER0| tH52l 0575 DNA A O]
3" ~CCGGTTAACGCTA-5'

5'-GGCCAATTGCGAT-3’

Xl

A2 1:ST.262 0] ME(E)Q =ZE2 276I=71?

o
Zs 32

Jl&5lof Utk

o
LS 2tzbol siAtly| MBS 1074 o] THEOE HolE AN Zech
Mz @rts] 42x0/7| 20, Mol stio| 7heto] AMYS 20| E3HE|ojof BHct.
e 2:5T.262 0] HY(E)Q EBES sI8sH=T
o
StLtel Jtetol MOl MUS 20| ZEE|ofof SHRIB, 2Zto| JhE MY MBS 2t

HE 3: MEEEM o] ME(S)S oEH mHlO}F St=717
O|F 7} DNA MZ2 Y M == F 742 228 MY T stz &d
5-UCHo M 3-ZCh Higto2 B[00 St uQot MPAEHSE L0{5t0{0F Bt
atcgcaattggec(&EH 7HEH) (SEQ ID NO: 34)
Y/E=
ggccaattgcgat(stEh 7HE) (SEQ ID NO: 35)

2

334 ST.26%: 7(a), 11(a) L 13

= 7Sl MEo|

S|0joF $iCh. MU 20| EEHE Zzto| MY

4t

A7 Mol 2712 7tE0|

Zstel

a=

S e,

rlo

=

Z
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Paragraph 11(b) — Double-stranded nucleotide sequence - not fully complementary

Example 11(b)-1: Double-stranded nucleotide sequence —different lengths

A patent application contains the follow ing drawing and caption:

5’-tagttcattgactaaggctccccattgactaaggcgactagcattgactaaggcaage-3’

FEEEEEErr e
gggtaactgantccgc

The human gene ABC1 promoter region (top strand) bound by a PNA probe (bottom strand), where “n” in the PNA
probeis a universal PNA base selected fromthe group consisting of 5-nitroindole and 3-nitroindole.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES - the ABC1 promoter region (top strand)

The top strand has more than ten enumerated and “specifically defined” nucleotides and is required to be included
in a sequence listing.

YES — the PNA probe (bottom strand)

The bottom strand mustalso be included in the sequence listing, w ith its ow n sequence identification number,
because the tw o strands are not fully complementary to each other. The individual residues that comprise a PNA
or “peptide nucleic acid” are considered nucleotides according to ST.26 paragraph 3(q). Therefore, the bottom
strand has more than 10 enumerated and “specifically defined” nucleotides and is required to be included in a
sequence listing.

Question 3: How should the sequence(s)be represented in the sequence listing?

The top strand must be included in a sequence listing as:
tagttcattgactaaggctccccattgactaaggcgactagcattgactaaggcaage (SEQID NO: 36)

The bottom strand is a peptide nucleic acid and therefore does nothave a3’ and 5" end. According to paragraph
11, it must be included in a sequence listing “in the direction fromleft to right that mimics the 5—end to 3-end
direction.” Therefore, it must be included in a sequence listing as:

cgcctnagtcaatggg (SEQID NO: 37)

The “organism” qualifier of the feature key “source” must have the value “synthetic construct” and the mandatory
qualifier “mol_type” w ith the value “other DNA”. The bottom strand must be described in a feature table using the
feature key “modified_base” and the mandatory qualifier “mod_base” w ith the abbreviation “OTHER”. A “note”
qualifier must be included w ith the complete unabbreviated name of the modified nucleotides, such as “N-(2-
aminoethyl) glycine nucleosides”.

The “n” residue must be further described in a feature table using the feature key “modified_base” and the
mandatory qualifier “mod_base” w ith the abbreviation “OTHER”. A “note” qualifier must be included w ith the
complete unabbreviated name of the modified nucleotide: “N-(2-aminoethyl) glycine 5-nitroindole or N-(2-
aminoethyl) glycine 3-nitroindole”.

Relevant ST.26 paragraphs: 3(g), 7(a), 11(b), 17,and 18
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1) E - O/F7}5 SN ML - BT ST

A0l 11(b)-1: O] S 7t A7 ME - Zo|7t THE B2

S5E/0 thgel =it @go| =Zekelof QAo

' -tagttcattgactaaggctccccattgactaaggegactagecattgactaaggcaage-37
FEEEEEE et

gggtaactgantccgc

PNA =2 E(probe)(stth 7FENO| ol ZAgt=l Q17 QFXI ABC1 T2 2 E{(promoter) F(AMEH 75, G{7|AM PN
I ZH(probe)Q| "n"& 5-L|EZQlE(5-nitroindole) 8! 3-L| EZ Q= (3-nitroindole)Z T AHE IECZHE MEZ HE PNAGY|0|C}.

HE 1:ST.262 0| MY(E)Q| Ege 27sH=7}?

2 3 A

0 — ABC1 = Z 2 E{(promoter) H(ACH 7HE

ox

fEb JHEb2 1074 ojdel LtEE Aoz EFE, dMYYIE IR MESS0| ZEEo{of Bt

6] — PNA ZZH(probe)(stEt 7}EH

S JlSt0] M2 HHO| HEHOIX| 7| WSO SHE JStE SEE AP EHBOL Bl HHIB0| T3ts0{oF L PNA Ei
"HEIS S Eohs ' TUIE ST260 3(Q)HO| 2t AR FECL M2, Sk JIEte 1074 ojatel LieiE
| A

"THEMoE SHE" HAYUIIE JXnE MESE0| meEofof Bt

S 20M 0 MH(E)S OTH EHsI0F sHE7k?

HE 7IE2 ChEa 20| MESF0| ZHE0{0F SHhf:

HEIO|C SMO|D2 3-UEH 9 5-UEHS XX QHECH 11HO) 2B, 5-EO|N 3-E YHS Y=

=] o
o = ST oo
YoM 2EZCZ MESHO| Zem(0{0f SiCt. WEtA ChEi 20| MEFF0| = 0jof itk

E73 7| "source"2| "organism"$HE Xt "synthetic construct'gf1t "other DNA"Z S Zt= Z= $HHXF "mol_type"S 7+ OF$tCY.
SEH 7} EX 7|3 "modified_base"9t 2F0{ "OTHER"7} Q= 4 SHY A} "mod_base”

= U= £ M85t 5% 20| HYE0{0F BHC}
note” $tHXt= "N-(2-aminoethyl) glycine nucleosides"?} Zr2 B SHAAH7|O| Ch=E|X| U= bMsH HE D ) ZeHE|0fof
siot.

% "modified_base"?t 4= SHY XL "mod_base"E 2F0{ "OTHER"Z ArE3sl0] E& BHO| FII2 MY 0{0Of STt
= HY siAAT|o| ChER|X| Qe eFFESE A " N-(2-aminoethyl) glycine 5-nitroindole or N-(2-aminoethyl) glycine
Z3tE|0fof BHC).

w
3
=
o
3
a
o
CD<

=

%

é

B3 ST.26 H: 3(g), 7(a), 11(b), 17 L 18

03-26-vi

Date: November 2021



UNOFFICIAL TRANSLATION

%\ 0oooo
=
WIPO HANDBOOK ON INDUSTRIAL PROPERTY
I ELLEGTUAL PHORERT INFORMATION AND DOCUMENTATION
Ref.: Standards - ST.26 page: 3.26.vi.48

Example 11(b)-2: Double-stranded nucleotide sequence —no base-pairingsegment
A patent application describes the follow ing double-stranded DNA sequence:
3" -CCGGTTAGCTTATACGCTAGGGCTA-5’
FETETT FETEETTTETT
5" -GGCCAATATGGC TTGCGATCCCGAT-3’
Question1: Does ST.26 require inclusion of the sequence(s)?

YES

Each strand of the enumerated, double-stranded nucleotide sequence has more than 10 specifically defined
nucleotides. Both strands must be included in the sequence listing, each w ith its ow nsequenceidentification
number, because the tw o strands are not fully complementary to each other.

Question3: How should the sequence(s)be represented in the sequence listing?

The sequence of each strand must be represented in the 5’ to 3’ direction and assigned its ow n sequence
identification number:

atcgggatcgcatattcgattggec (top strand) (SEQ ID NO: 38)

and

ggccaatatggcttgcgatccegat (bottomstrand) (SEQID NO: 39)
Relevant ST.26 paragraphs: 7(a), 11(b),and 13
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HAO 11(b)-2: O|F7tEt SMHI| ME - F7|¥(base-pairing)S O|FX|

%= o =g
S5{E0l o2l 0|5 75 DNA M 0| 7|=&l0f ULk
3’ -CCGGTTAGCTTATACGCTAGGGCTA-
AR NERRRRRRERY
-GGCCRATATGGC TTGCGATCCCGAT- 37
HE 1:8T.262 0| ME(S)2| =¥= 2784717
o
LIGE o|F 7t sitely| Mol 2t Jtet2 107) E1to| S FolE ¥
%71 W20, & Jte REIF 242t DR MIMEMSE 2 MESR0 =

2 3 MESE0IN o ME(S)S A B0} =712

EME 5-UTOIN 3-UE Yy

Uct Hisko 2 HHL|00F 5t 1R MIAlEHS

atcgggatcgcatattcgattggee (& CH 7+HEf) (SEQ ID NO:  38)

ol
ES

ggccaatatggcttgcgatccegat (SHEH 7HE) (SEQ ID NO: - 39)
22 ST.26 H:7(a), 11(b) & 13

. E Jlcto] Mz 3| AtwEo|x|
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Paragraph 14— Symbol “t” construed as uracil in RNA
Example 14-1: The symbol “t” represents uracil in RNA

A patent application describes the follow ing compound:

O

Il H
segment A: ccugucgt-3'—P—0 N
& EUice 1

OH

Q

segment B: uaguuguagaggccugucct—S'—P—O
OH

w herein segment A and segment B are RNA sequences.
Question1: Does ST.26 require inclusion of the sequence(s)?

YES —segment B

NO — segmentA

The enumerated sequence contains two segments of specifically defined nucleotides separated by the following
“linker” structure:

The linker structure is not a nucleotide according to paragraph 3(g); therefore, each segment must be considered a
separate sequence. Segment B contains more than 10 specifically defined nucleotides and ST.26 paragraph 7(a)
requires inclusion in a sequence listing. Segment A contains only eight specifically defined nucleotides and
therefore is not required to be included in a sequence listing.

Question2: Does ST.26 permitinclusion of the sequence(s)?

NO

Segment A contains fewer than 10 specifically defined nucleotides, and as per ST.26 paragraph 8, it must not be
included in a sequence listing.
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14% — RNAOJA] L2} & uracil) 2 Y& 5= 7/ "t"
AAl0f] 14-1: 7|F "t"= RNAQ| 22t&(uracil)2 ES 3L}
E51E90| S BEE0| &R D UL
0
tA t-3’ IF! 0 %
segment A: ccugucgt-3° —PbP— A
| 0
OH
0
7 .
segment B: uaguuguagaggccugucct-5 —P—0
OH n=3
THH A 3 CHH B RNA M@O|CH
FE 1:8T.262 0] MY(E)Q =& 278712
o _cHH B
OlL|Q — THH A
LIZE ML 87| "dH(linker)"2X0| Ofsf 2a|E LHEHoz Ho|= M7l 2740 THHE ERiCt

27{(linker) FEE 3(g)0 12 SHAIE7|7} OFLICH Tete 2t BHHES SEo| MUR ZHE310{0f BTt THE BE 107§ Zatel
SHSA| Holsl e g%am ST.269| 7(a)H0f Wel MYS 20| EHE0fo} BTt THE AL 874o] PHEo=E Holw
SA|BrS JiX02 MU 20| BEEX PeCt

U 2:ST.262 MY mEe 588712

EHH A= 1071 D|2te] Aoz HolE MMYGT|E SR, ST.262| 80| waf, MEFF0| ZHE|0{M= O E L
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Question 3: How should the sequence(s)be represented in the sequence listing?

Seament B is an RNA molecule; therefore, the element “INSDSea moltype” must be “RNA.” The symbol “u” must
not be used to represent uracilin an RNA molecule in a seauence listina. Accordina to paraaraph 14, the symbol
“t” willbe construed as uracilin RNA. Accordingly, segment B must be included in the sequence listing as:

tcctgtccggagatgttgat (SEQID NO: 40)

Thymine in RNA is considered a modified nucleotide, i.e. modified uracil, and must be represented in the sequence
as “t” and be further described in a feature table. Accordingly, the thymine in position 1 must be further described
using the feature key “modified_base”, the qualifier “mod_base” w ith “OTHER” as the qualifier value, and a qualifier
“note” w ith “thymine” as the qualifier value.

The thymine, i.e. modified uracil, in position 1 should also be further described in a feature table using the feature
key “misc_feature” and a qualifier “note” w ith the value e.g., “The 5&apos; oxygen of the thymidine is attached
through the linker (4-(3-hydroxybenzamido)butyl) phosphinic acid to another nucleotide sequence.” Where
practicable, the other sequence may be directly indicated as the value in the qualifier “note”.

Relevant ST.26 paragraphs: 3(g), 7(a), 8, 13,14, 19, and 54
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XEI

o
2

=]
=

3: MEFEM o] ME(S)S o{ZAH EHSHOF St=71?

CHH BS RNA E£X10|0; [M}2}A] "INSDSeq_moltype"2 4= "RNA"0[O{O} SICL "u" 7|Se MAZZ20|A RNA £Xfo| Q3L
HHMS= Ho] AF8diM= OtL|EICH 14H0| [MEM, 7|2 "t"= RNAOAM REHEZE siME Z0|Ch M2t tHE B Chgib 20|
MEZEO0| =L x[0f0f Strf:

tectgtccggagatgttgat (SEQ ID NO:  40)

RNAS| E|BI(Thymine) & #3 siAtei7|(#13 2apA)2 ZECH 1213, "ot 20| NZo| EHE|0fof st 3 Eof F74xQl
00| £|0{OF BIC}. M2t QK| 19] E|RIS EX 7|& "modified_base", 3HYA} 7t 2 "OTHER'E J}xl 3HE X} "mod_base",

02|30 SHYAF PO E “thymine"S 7R o

[0}

A "note"E AtE3t0] FI7tZ HHE[0{0f BiCt.

X 19 E|D, & HY 22tAM2 EF 7|Z "misc_feature”?} Zt(“The 5&apos; oxygen of the thymidine is attached through the linker
(4-(3-hydroxybenzamido)butyl) phosphinic acid to another nucleotide sequence”)g A3t F7t2 MHEL|0{OF $iCt. 7tsSICHH, CHE

Nee SRt note'ol oz MY EAIY 4+ Atk

? ST.26 H:3(g), 7(a), 8, 13,14, 19 U 54
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Paragraph 27 — The most restrictive ambiguity symbol should be used

Example 27-1: Shorthandformulafor an aminoacid

(GGGz),

Where z is any amino acid.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The sequence is disclosed as aformula. (GGGz):is simply a shorthand w ay of representing the sequence
GGGzGGGz. Conventionally, a sequence is expanded first, and the definition of any variable, i.e. “z”, is
determined thereafter.

“ »

The sequence uses the nonconventional symbol “z”. The definition of “z” must be determined from the explanation
of the sequence in the disclosure, whichdefines this symbol as any amino acid (see Introduction to this document).

“on

The example does not provide any constrainton “z”, e.g., thatit is the same in each occurrence.
The peptide in the example has eight enumerated amino acids, six of w hich are specifically defined glycine
residues, and the remaining tw o are the “z” variable that should be represented in this sequence using the

conventional symbol “X”. ST.26 paragraph 7(b) requires inclusion of the sequence in a sequence listingas a
single sequence with a single sequence identification number.

Note that the sequence is still encompassed by Paragraph 7(b) despite the fact that the enumerated and
specifically defined residues are not contiguous.

Question3: How should the sequence(s)be represented in the sequence listing?

“om

The sequence uses the nonconventional symbol “z”, w hich according to the disclosure is any amino acid. The
conventional symbol used to represent “any amino acid” is “X”. Therefore, the sequence must be represented as
the single expanded sequence:

GGGXGGGX (SEQ ID NO: 41)

According to paragraph 27, “X” w ill be construed as any one of “A”, “R’, “N’, “D", “C’, “Q", “E’, “G”, “H’, “I’, “L”, “K”,
‘M, UFL P, 07, CST U T, WL Y or V7, except whereitis used with a further description in the feature table.
Since in this example “X” represents “any amino acid”, it must be annotated w ith the feature key VARIANT and a
note qualifier w ith the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, a region of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

Further, the example does not disclose that “z” is the same amino acid in both positions in the expanded
sequence. How ever, if “z”is disclosed as the same amino acid in both positions, then a feature key “VARIANT’
and a qualifier “note” should be provided stating that “X” in position 4 and 8 can be any amino acid, as long as they

are the same in both positions.

Relevant ST.26 paragraph(s): 3(c), 7(b) and 27
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27 - B WBH 1Okt F|BE ABHOIOF B}
A0 2741: OFO|i it MOl FO
(GGGz),

017|0 A, z= OfO|=tOlCt

HE 1:5T262 o HA(H)Q ZBE 7T
o
Nge Aoz FIHECL (GCG2kE Hadl N GGGZGGGzE ESHs Z1EHdH WHo|ch YstHoz, o NYS HFst 1
S0 @olo| W, 5 27 AYEC

O Moz HISSHY 7|="2"7k Ut "z'e] Fol= 0| 7|=& Yol otbjieitez FOolsts & A
ZFE/0{0f Btoh(E EMCl ME HZ). o] HA0E "2'0f TRt MetS MSobX| @EC

HeChol: 4 29 ¢
= A0 HEO|=EE 8749 LIEE otb|kttez E|OUL). 2T 671 FHH2=2 FolE glycine TH7|0|H, LIHX| 271=

I,
7 BR0D, Ol 2 MM SAO MEel X2 BHE|O|0f BT} ST262] 7(b *% Y MEAEHSE 2 B NYRA
HESZ0| NS ZBAZL RS RTHCL

LHEE THECZ FolE T7|7F AEHOIX| Bhhs AMOE =75+, ME2 o3| TR0 Z=gEl= S

U2 3 MYSB0IM O MA(H)E OIBA T} 571

Y71 ME2 2 Lo E golo| ofDie il HISYH 7|2 "z'E AMERCh "Yolo orb|eM"E EHSHE o AH8EE
LEHHQl J|g = "X'O|Ch. M2td ME2 B &Y MIEZ EL(0fof Bt

GGGXGGGX (SEQ ID NO: 41)
277;240” [[I-EEH "X Ex| ﬂ'-o”)\-l _7':_7|_ A—l Eé.”'" Al"g'Elf i_?_% I'“9|°|'—T'—:: "A" "R", "N", "D", "C", "Q", "E", "G", "H" "I", "L", "K", "M",
WY, PR NOM NS MU, T W Y L W E SHLEE SIAEITH B A0 A “Xe *2lo|o| OFT|iAPS LIEH|Z2, VARIANT E7

7|22} "X can be any amino acid"2t= gt= 7% note $HIAIZ FAZ ZHOLOfF SHCL.

Yxom FAZ TOMOF BTt qaiLf, @ X" T7le] A, e MY HHO| HAE Chol X |

oh 4% = e , U5 Al
k| MEXIEAN "x.y" T2S AIR3t= EX 7|5 'VARIANT'Q} " X can be any amino acid"2H= 7t2 7}l ‘note’ SHEAIS 0|23}0]
e 7lEE £ AUCH A7|M xQlys R HW S OpX|8F "X TH7|o f|X|O|Ct.
ot A0l "2'7F SEE MIoM £ KoM S ofo|AtO]2t= WS JHAISHA] RRACE A2iLE, "2V £ |X[0|M
St off| Mo E ARl E, /Xl 7|z 4 § 89| "X"It LX[0|M SLTH Aol ofnj= MY = ASS LIEHLHZ| K
Ex 7|3 "VARIANT” @ 3HE X} "note"7} M2 E|0{ofF BiC}.

23 ST.26%: 3(c), 7(b) I 27
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Example 27-2: Shorthandformula - less than four specifically definedamino acids

A peptide of the formula (Gly-Gly-Gly-z),
The disclosure further states, that z is any amino acid and
(i) variable nis any length; or

(ii) variable n is 2-100, preferably 3

Question1: Does ST.26 require inclusion of the sequence(s)?

NO

Consideration of both disclosed embodiments (i) and (ii) of the enumerated peptide of the formula reveals that “n”
can be “any length”; therefore, the most encompassing embodiment of “n” is indeterminate. Since “n” is
indeterminate, the peptide of the formula cannot be expanded to a definite length, and therefore, the unexpanded

formula must be considered.

“

The enumerated peptide in the unexpanded formula (“n” = 1) provides three specifically defined amino acids, each
of w hichis Gly, and the symbol “z”. Conventionally “Z” is the symbol for “glutamine or glutamic acid”; how ever, the
example defines “z” as “any amino acid” (see Introduction to this document). Under ST.26, an amino acid that is
not specifically defined is represented by “X”. Based on this analysis, the enumerated peptide, i.e. GGGX, does not
contain four specifically defined amino acids. Therefore, ST.26 paragraph 7(b) does not require inclusion, despite
the factthat “n” is also defined as specific numerical values in some embodiments.

Question2: Does ST.26 permitinclusion of the sequence(s)?

YES

The example provides a specific numerical value for variable “n,” i.e., alow er limit of 2, an upper limit of 100, and
an exact value 3. Any sequence containing at least four specifically defined amino acids may be included in the
sequence listing.

Question 3: How should the sequence(s)be represented in the sequence listing?

A sequence containing 100 copies of GGGX is preferred (SEQID NO: 42). A further annotation should indicate
that up to 98 copies of GGGX could be deleted. Inclusion of further specific embodiments that are a key part of the
inventionis strongly encouraged.

According to paragraph 27, “X” w ill be construed as any one of “A”, “R’, “N’, “D”, “C’, “Q”, “E’, “G”, “H’, “I’, “L”", “K”,
“M,UF P, 07, CST U, T, WL Y, or V7, except whereitis used with a further description in the feature table.
Since “X”in SEQ ID NO: 42 represents “any amino acid”, it must be annotated w ith the feature key VARIANT and
a note qualifier with the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, aregion of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraph(s): 3(c), 7(b), 26, and 27
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=2

HAlO) 27-2: FOH4] - 1| 7j j2e] FHHOZ WelH ofnm it
/(Gly-Gly-Gly-z).2| HEIE
2 JHAl 82 =3t z& ol9| otOjiito|n
(i) ¥ n2 Aolo| Zo|o|; E=
(i) ©4= n2 2-100, 7}2% 3

HE 1:ST.262 0] MY(E)2 ZFS 7871

ojL|
o) Moz Ligdel BE|Eo| HAIE Al YEf () B () RFE D24 S "golo] Zol'Y £ Yo
Ol A ol DIFOICE e 2HHLY| TR, A AojH BEISE SHE Loz o

UL 2:5T.262 0] MA(S)Q| ERE HBsET?

w2ty el FhE
ooz, gugx| gL

SRR QS ZOFAl(n"= 1)0f A Lf%%l HE|SE 242t GlyQl 3o PHHOZ Holsl ofnjit 9 7|S "2'E KBBICh
EMRNog "Z'= "ZEEID L= Z2EHKglutamine or glutamic acid)'Q] AFEIO|X|TE O] OfO|AL "Z'E "Qo|o| ofO|i A OB
Holgttho| £A{] H 7). ST.260) o FHEOZ Holex| B2 Ol Xz HHEICH of ZHo| JxB0l, LigE
HEIS, 5 GGOXE 4740 THIHOR Holel 00| LAS SQSX| YCh M2tA|, ST.260] 7(b)He A% MAG0|A 0| S5
4X|2 HolEChs APMOE 2780 BES Q8K YCt

o
Of O B ol et S K|, 5 okt 2, 43 100 U W 3 33 MICH A7) 0|40 IHHOE Mol ot
#RsHs Yolol Mol MYSBO| meE + ok

£ 3 MESZ0M O NE(E)S O/ZA BHHOF sHa71?
100749| GGGX AHEE $RstE MZO| HIZISSICHSEQID NO: 42). 7t F42 #/Tf 98749) GGGX AHES MM E + %82
LEtdch 2 wyol Sas 220l 27t £F AANE ZHY #S 2 AIC

2720 =g, "X"s £ 2oA F7t 280 2N MEEE B
WER WP nQv ngn U e M nyr Rl yn E SpLER S A{EICH

7|Z2} "X can be any amino acid"2l= 2+ 7%l note SHHXIZ FTAM-S THOLOF SHC.

rot
oy
Jo
&N
X
Ir

Cl
=2 P ] —_
A88= E7 7|3 ‘VARIANT'®} "X can be any amino acid"2H=
ye R Hm U opx|ak "X 27|19 ¢|X|o|Ct.

Mg gofof ik d2iLt, @4 X' A7l ¢

=
=
7
B

Fol: 9lof MAIE Mol Mo EHS E5Eaol U] NYBEL MBeAT| 9% Holch Seizel
NES20ls St Beo| HBEX Y2 4 Uk /= MBH Fuot POO| Sl HE AN LB FHE
2% % 2| geojtt

3 ST.26 H: 3(c), 7(b), 26 I 27

HOZ QST "A", "R", "N", "D", "C", "Q", "E", "G", "H" "I", "L", "K", "M",
-2 HAG0AM XTE Relel oth|=4E LIEILHEZ, VARIANT £73
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N
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Example 27-3: Shorthandformula - four or more s pecifically defined amino acids

A peptide of the formula (Gly-Gly-Gly-z),

Where z is any amino acid and variable n is 2-100, preferably 3.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated peptide of the formula provides three specifically defined amino acids, each of w hichis Gly, and
the symbol“z”. Conventionally, “Z” is the symbol for “glutamine or glutamic acid”; how ever, the description in this
example defines “z” as “any amino acid” (see Introduction to this document). Under ST.26, an amino acid that is
not specifically defined is represented by “X”. Based on this analysis, the enumerated repeat peptide does not
contain four specifically defined amino acids. How ever, the description provides a specific numerical value for
variable “n,” i.e., a low er limit of 2 and an upper limit of 100. Therefore, the example discloses a peptide having at
least six specifically defined amino acids in the sequence GGGzGGGz, w hich is required by ST.26 to be included
in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?

Since “z” represents any amino acid, the conventional symbol used to represent the fourth and eighth amino acids
is “X.”

ST.26 requires inclusion in a sequence listing of only the single sequence that has been enumerated by its
residues. Therefore, atleast one sequence containing any of 2, 3, or 100 copies of GGGX must be included in the
sequence listina; how ever, the most encompassina sequence containing 100 copies of GGGX is preferred (SEQ
ID NO: 42) (see Introduction to this document). In the latter case, a further annotation could indicate that up to 98
copies of GGGX could be deleted. Inclusion of tw o additional sequences containing 2 and 3 copies of GGGX,
respectively (SEQID NO: 44-45), is strongly encouraged.

According to paragraph 27, “X” w illbe construed as any one of “A”, “R’, “N", “D”, “C”, “Q”, “E’, “G”, “H’, “I", “L”, "K”,
“MLUF P 07, 4ST U T, WL YT, or “V7, except where it is used with a further description in the feature table.
Since “X” in this example represents “any amino acid”, it must be annotated w ith the feature key VARIANT and a
note qualifier w ith the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, aregion of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

Further, the example does not disclose that the “z” variable is the same in each of the tw o occurrencesin the
expanded sequence. How ever,if “z” is disclosed as the same amino acid in all locations, then a feature Key
VARIANT and a Qualifier note should indicate that “X” in all positions can be any amino acid, as long as they are

the same in all locations.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration mustbe given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraph(s): 3(c), 7(b), 26, and 27
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MM 27-3: ZoA - Yl 7 ol¥e| HHoz Fo|H otojit

Al(Gly-Gly-Gly-z),| HE|E

07|M, z= 2o|o| ofOjwAt0| T 7HH ne 2-100, 7+2& 30|C}.

EE 1:ST.262 0] ME(S)2 =&E 275H=71?

off

o AMof LtgEl HEE A2 Z+Zt GlyQl 37| XXz Fo|E ofojitnto|n, &F "2'E K IoCh SMMCE,"Z'E
"SRELD EEs 2 FEAH(glutamine or glutamic acid)'Q| A& O[L} & OfXQ| HYHL "z'E "Qo|o| ot e R FHOIPCHO| EA Q|
ME &ZX) ST.2600M FHECZ Ho||X| 42 off|ite "X'2 EHEICL maty LHEE gte HEISE 4719 XNz
Holel ofo|icAtg RSt YLt d2fuf, LYol A2 = "nof i £ X[, & oist 2 X st 1002 M3 SHCt. kA,
2 HA0E MY GGGzGGGzO|A 671 o|4o| #HHoz Ho|= otolcitS e HEIEE JjA|StD, ST.262 MEEE0
ZghE|0Of L}

[
Ao
w
x
e
o

E0lM o] ME(S)S oEAH &HHOF St=71?

N
rir
1]
10
kel
o
H—
njo
fH
rot
ot
o
_H“
=
=
oo
kel
o
mlo

B OO AF8E=E S84 7|=2= "X"0|Cf.

(7]

[

T.262 1 TH7|0f <lsf LtEE T Mol MEFE0 ZeE 279t M2t GGGXe| 2,3 £ 1007] AtZ F Stht
= StLt O|¥e| MEO| ME=F0| ZeL(0foF L. J2{L} 10074] GGGX AtEE &Rots 7Hd ZEHL ME0|
SICHSEQ ID NO: 42)(0] M2 ME HZ). 2t Z2 F7F FM2 Z|0f 9872] GGGX AFZS AME 4+ ASS LIEtE

=

H

gt
et

sy

Il

T A

C|
b 22t 274 9 3709] GGGX AtES BRdt: 2709l 7 MAU(SEQID NO: 44-45)8 Eots 20| BiRHE st

30
_J
_:1

27THO| MEW, e EX UM X7} MUn & AFRES HOZ FQBIE, "A" "R, "N", "D, "C", "Q", "E", "G, "H" "I, "L", "K", "M",
E, TP, MO", ST, MU, T WL YT BB VT F SHLER SfA{EICE 2 AAojofA X' “golo] ofnjiA'S LIEHDE, VARIANT 53
7|= 2t "X can be any amino acid"2t= 22 7tEl note SHEALZ FME SHOtOf SO

T HAE Pl

0z

5Tt AR, 2t X'e SUHMOZ FMS Topof SHh. Lt A4 X' FH7|o WO, wi MY MO BAE CHol X" AY|E X
MOEXIZA "x.y" TEE AI2Sl= EF 7|= ‘VARIANT' 2 "X can be any amino acid"2t= 7f2 7+%l ‘note’ $HHXIE O| 8310 &
7128 £ ULCE O7|M x@ y& R B & Opx|at "X" Zt7|9| {|X|o|Ct.

, HAOlE &EE MEOM "' BTt 2709] ed(occurrences) ZHZ0| A SLBILhE WS JHAISHA| f=Ch d2{Lf 2tY "z'7}

XM SLot off|etteZ JIE=E R, EF 7|2 'VARIANT'®t oPdxt 'note'2 BE f[X|2] “X'7F RE X|FHOfA

on H IR
ne rln r.?l

¢ olof ofol=AtY 4 9SS LiEfo} Bt

Fol: 9lof MAIE Mol M B E5BU SUY0| MYSES NIy 9Ie Holch Seizl Y ol HZE
NEBZOIE BYE Eeo HBEX Y8 + Ut ol NBH B IPOO| s L= A4 US| FAE Frfer Koz
27e 4 I Geolc

3 ST.26 H: 3(c), 7(b), 26 U 27
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Paragraph 28— Amino acid sequences separated by internal terminator symbols

Example 28-1: Encoding nucleotide sequence and encoded amino acid sequence
A patent application describes the follow ing sequences:

caattcaggg tagtgaat atg gcg ccc aat acg caa acc gcc tcect ccc cac
Met Ala Pro Asn Thr Gln Thr Ala Ser Pro Arg

+
-
W

gcda ttg gcc gat tca
Ala Leu Ala Asp Ser

atg cag ctg gca cga caqg gtt tcc cga ctg
Met Gln Leu Ala Arg Gln Val Ser Arg Leu

|
|

H
D
=

|
|

Protein A

Jgaa adgc gddg cag tga atg acc atg att acg gat tca ctg gcc gtc gtt
Glu Ser Glv Gln Met Thr Met Ile Thr Asp Ser Leu Ala Val Val

tta caa cat cgt gac Ltgg gaa aac cct gdgc dtt acc caa ctt aat cdac
Leu Gln Arg Arg Asp Trp Glu Asn Pro Gly Val Thr Gln Leu Asn Arg

Protein B
ctt gca gca cat tgg tdgt caa aaa taa taataaccgg atgtactatt
Leu Ala Ala His Trp Cys Gln Lys
>

tatccctg atg cta cgt cagt cag gtg aat gaa gtc gct taa gcaatcaatg
Met Leu Arg Arg Gln Val Asn Glu Val Ala
>

Protein C
tcggatgcgg cdcgacgctt atccgaccaa catatcataa

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The application describes a nucleotide sequence, containing termination codons, which encodes three distinct
amino acid sequences.

The enumerated nucleotide sequence contains more than 10 specifically defined nucleotides and must be included
in a sequence listing as a single sequence.

Regarding the encoded amino acid sequences, paragraph28 requires that amino acid sequences separated by an
internal terminator symbol such as a blank space, must be included as separate sequences. Since each of
“Protein A”, “Protein B”, and “Protein C” contain four or more specifically defined amino acids, ST.26 paragraph
7(b) requires that each must be included in a sequence listing and must be assigned its ow n sequence
identification number.
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28% - Y7 FZ 722 S2/E ofbjx A

AMAl0] 28-1: YS3Hencoding) SHAET| AMYE 9 A5 SLEl (encoded) OFO| LA A

ng

Am

AHE

rio

of ChEa 22 M0l 7|2 AUk

caattcaggg tggtgaat atg gcg ccc aat acg caa acc gcc tct ccc cgc

AT LA T A .-A 52 Leihan Hheeaih SSRRE B almesh e

Met Ala Pro Asn Thr Gln Thr Ala Ser Pro Arg

gcg Ltg gcd gat Lca tta atg cag cltyg gca cga cag gtt tcc cga ctyg

Protein A
Jgaa adc ggdg cag tga atg acc atg att acg gat tca ctg gcc gtc gtt
Glu Ser Gly Gln Met Thr Met Ile Thr Asp Ser Leu Ala Val Val

e A S E YT Y e WEeRreiR  SARSRa STl AR TARRRSR | TRkAThemrs  tiReisns  SabReendrs

S R A~ ST~ S AT AE A e Ao BT Ay AR R A R e e

HE 1:ST.262 0] ME(S)2] =&2 2F8=71?

L E 7] ME2 107) o|¥e PHHoz Fola dlMET|E 7Rz THY ME=AM LIEE Mo = ofof Shot.

ot
rn
©
3
Q
o
a
@
2
k=)
o
[T
B
R
ne
=
el
i
Ok
)
@
nx
rlo
N Ok
1E
=
my
rlo
=
Hr
[
I~

722 22lE ofojit MES HEO| MER
= TEIY ed i olgel FHHoR FolE otnliedts &R/3t7| W2, ST.262|
7o)l M2t ZZo] MASF0| Eetw|ofopstn XM MEAHHSO| £0{5[0{0F otrt.
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Question 3: How should the sequence(s) be represented in the sequence listing?
The nucleotide sequence mustbe included in a sequence listing as:

caattcaqaataataaatatagcacccaatacacaaaccacctctceccacacattagccaattcattaatagaaaacaqacaataaatgaccatgattac aoat
tcactaaccatcattttacaacatcatgactaaaaaaaccctagcattacccaacttaatcaccttacagcacattaatatcaaaaataataataaccggatgtacta
tttatccctgatgctgegtegtcaggtgaatgaagtegcettaagcaatcaatgtcggatgcggegegacgcttatccgaccaacatatcataa (SEQID NO:
46)

The nucleotide sequence should further be described using a “CDS” feature key for each of the three proteins and
the element INSDFeature_location must identify the location of each coding sequence, including the stop codon.

In addition, for each “CDS” feature key, the “translation” qualifier should be included w ith the amino acid sequence
of the protein as the qualifier value. The application does not disclose the genetic code table that applies to the
translation (see Annex 1, Section 9, Table 7). If the Standard Code table applies, then the qualifier “transl_table” is
not necessary; however, if a different genetic code table applies, then the appropriate qualifier value fromTable 7
must be indicated for the qualifier “transl_table”. Finally, the qualifier “protein_id” must be included w ith the
qualifier value indicating the sequence identification number of each of the translated amino acid sequences.

The amino acid sequences must be included as separate sequences, each assigned its own sequence
identification number:

MAPNTQTASPRALADSLMQLARQVSRLESGQ (SEQ ID NO: 47)
MTMITDSLAVVLQRRDWENPGV TQLNRLAAHWCQK (SEQ ID NO: 48)
MLRRQVNEVA (SEQ ID NO: 49)

NOTE: See “Example 90-1 Amino acid sequence encoded by a coding sequence w ith introns”foran illustration of
a translated amino acid sequence represented as a single sequence.

Relevant ST.26 paragraphs: 7,26, 28, 57, 89-92
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HE 3 MEZR0IN of MU(S)S fZAl B0} sHe7}?
AT ME2 ChEt 22 ME=F0| ZEE0{oF TiCh:
caattcagggtggtgaatatggcgcccaatacgcaaaccgcctctcccecgegegttggecgattcattaatggaaagcgggceagtgaatgaccatgattacggat
tcactggccgtegttttacaacgtcgtgactgggaaaaccctggegttacccaacttaatcgecttgcagcacattggtgtcaaaaataataataaccggatgtacta
tttatccctgatgcetgegtcgtcaggtgaatgaagtcgcttaagcaatcaatgtcggatgcggegegacgcttatccgaccaacatatcataa. (SEQ ID NO: 46)
SAEI| MY 37O Tt Zkzto| Cfsl "CDS” S 7| S AMSH0 X£7h2 7|2 0{0f B}Di, INSDFeature_location 24
X BES TS0 22| AT ABO| XIS AlYBI0{oF BT 3k 2t "CDS" S 7|S0| Chaf "translation” SHYXH= SHYA}
o E CHMAO| ofn| it Mk 8 ZEHE|0{0F BiCt & ZE HY0| &= |REX ZE HE IWGHK| LUCHEE 1,
MME 9, 87 EX) BE ZE B} HEE[= 4% oMYA "trans|_table"2 ERSHK| QiCh O2L} CHE |REA ZE BHIF HBE=
249, SHYA} "transl_table” 3402 E 79| ST SHYAL g2 HAISIO{OF $HCh ABZHMOR, SHHAL "protein id"s 2Zto| O
OfD| it Mol MEAEMSE LIEH = SHIAL Zfah BH Z e 0J0fF BHCt
ofbj=dt ME2 Hzol ME2 ZPL|0f0F 5tH, 242t Rl MEAEHSTE RO ECh
MAPNTQTASPRALADSLMQLARQVSRLESGQ (SEQ ID NO: 47)
MTMITDSLAVVLQRRDWENPGVTQLNRLAAHWCQK (SEQ ID NO: 48)
MLRRQVNEVA (SEQ ID NO: 49)
Fo|: thY MR Bk = HAE otOl-dt MO Ciet @22 "0 X 90-1 QIEE(intron)E = ZG(coding) A 0] 2|sf
ot 53}l (encoded) OFO| A A{E" AHZ.
3 ST.26 H:7, 26, 28, 57, 89-92
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Paragraph 29 — Representation of an “other”amino acid

Example 29-1: Mostrestrictive ambiguity symbol foran “other” aminoacid

A patent application describes the follow ing sequence:
Ala-Hse-X1-X2-X3-X4-Tyr-Leu-Gly-Ser
Wherein, X4= Ala or Gly,

Xo=Alaor Gly,
Xs=Alaor Gly,
Xs= Alaor Gly, and

Hse = Homoserine

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated peptide contains five specifically defined amino acids. The symbol “X” is used conventionally to
represent two amino acids in the alternative (see Introduction to this document).

Because there are five specifically defined amino acids, i.e., Ala, Tyr, Leu, Gly and Ser, ST.26 paragraph 7(b)
requires that the sequence must be included in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?

Paragraph 29 requires any “other” amino acid must be represented by the symbol “X”. In the example, the
sequence contains the amino acid Hse in position 2 w hich is not found in Annex I, Section 3, Table 3. Accordingly,
Hse is an “other” amino acid and must be represented by the symbol “X”.

X4-X4 are variant positions, each of w hich can be A or G. The most restrictive ambiguity symbol for alternatives A
or G is “X”. Therefore, the sequence may be represented as:

AXXXXXYLGS (SEQ ID NO: 50)

Inclusion of any specific sequences essential to the disclosure or claims of the invention is strongly encouraged, as
discussed in the introduction to this document.

Since amino acid Hse is not found in Annex |, Section 4, Table 4, a feature key “SITE’ and a qualifier “note” must
be provided w ith the complete, unabbreviated name of homoserine as per ST.26 paragraph 30.

According to paragraph 27, because X1-X4 represent an alternative of only 2 amino acids, then further description
is required. Paragraph 96 indicates that the feature key “VARIANT” should be used w ith the qualifier “note” and
qualifier value “A or G”. According to ST.26 paragraph 34, since these positions are adjacent and have the same
description, they may be jointly described using the syntax “3..6” as the location descriptor in the element
INSDFeature_location.

Relevant ST.26 paragraphs: 3(a), 7(b), 25-27, 29, 30, 34, 66, 70, 71, and 96-97
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29F - “J/Ep Ofojfre #E

A0 29-1: “7|E}” ofn|k=ibof| CHSE ZHE HMBHHQI CrEofoiedt 7|

of S|S0 T3 MOl 7|=Elof ULk
Ala-Hse-X1-X2-X3-Xa-Tyr-Leu-Gly-Ser
Wherein, X,= Ala or Gly,
Xo= Ala or Gly,
Xs= Ala or Gly,
X4= Ala or Gly, and

Hse = Homoserine

of
Ligel HEEE 5712 A2z FolE oin|=its eRACh X 7|2Es Moz F J4o| off|its EHSHE Hof LYoz
MEECHE 2M ME BZX)

570 RHEoZ Ho|sl ofn|iAl, = Ala, Tyr, Leu, Gly 3 Ser0| 917| TjS0f, ST.269] 7(b)=0| et A H0| ML2 20
mSHE[0{0f BHCf.

EE 3 MEFEUM o] ME(S)S o{BA BHSHOF =71

20HOA£ "7|Ef OfD| i AHO] "X’ J|S 2 EEE|O{Of BTk £ AAGOIA APS 2 9IX|0| OfD|i At HseE EEBIH, O] WA
19] MM 3, B 30| XOHE % gITh W2tA, Hsels “7|EF OLO|icAHO| D 7|% "X"® EA|E|0{o} BHC}.

Xk 247t A £E G 4 Y B SIKOICE M A EE GO it R MEHO CHF0I0|eyt F|BE X'O|Ct mi2tA

AXXXXXYLGS (SEQ ID NO: 50)

= ZMO MFOM =olE Hiet 20|, 2 PO WA == HT R0 M Aolol Y MEo| =0 ZE| YEL
ottt Hses EH I, E 4, M4 400N H2 + glebz, EF 7|3 "SITE” 3! 3HEXt "note"0f|= ST.262| 30EOj| fat TSt
ChER|X| e §EA1|E,_I(homoser|ne) HHO| HSE|0{OF L}

o

27FO| [}, X-Xa7} THR| 2712| ofb|i-Ato] CHNZ EHS}7| 20| M3o| =7t2 QIEIC 96H0| £ 7|3 "VARIANT'Z
BHPEAF "note” I AL gt "Aor G"et B ArEs|Of B0 Z|XHE|0f QUCt ST.269| 34F0| M2 W, O] YX& AYLn Y
AYZ 27| 20|, INSDFeature_location 40| 2|X| HHALZAM "3.6" T2 A3 3822 HHE =+ Ut

BHH ST.26 H: 3(a), 7(b), 25-27, 29, 30, 34,66, 70, 71 X 96-97
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Example 29-2: Use of the correspondingunmodifiedamino acid

A patent application describes the follow ing sequence:
Ala-Hyl-Tyr-Leu-Gly-Ser-Nle-Val-Ser-5ALA

Wherein Hyl = hydroxylysine (post-translational modification of lysine), Nle = Norleucine, and 5ALA =5&-
Aminolevulinic acid

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated peptide contains more than four specifically defined amino acids; therefore, the sequence must
be included in asequence listing.

Question3: How should the sequence(s)be represented in the sequence listing?

The hydroxylysine in position 2, the norleucine in position 7, and the 8-aminolevulinic acid in position 10 are all
“modified amino acids”. First, w e must consider each modified amino acid and determine if it should be
represented by the corresponding unmodified amnio acid or the variable “X” in the sequence. Paragraph 29 states
that a modified amino acid “should be represented in the sequence as the corresponding unmodified amino acids
w heneverpossible.”

It is up to the discretion of the applicant to decide if a modified amino acid w ill be represented by the corresponding
unmodified residue or the variables “X”. How ever, the following guidance should be taken into account: If an
amino acid is modified by the addition of a moiety, such as methylation or acetylation, and the basic structure of
the corresponding unmodified amino acid is generally unchanged, then representation by the unmodified amino
acid is recommended. If the modified amino acid is structurally very different fromthe corresponding unmodified
amino acid, then representation by an “X” is recommended.

The structure of hydroxylysine is nearly identical to lysine, except that the third carbon in the R-group is modified
w ith a hydroxyl group. Since the basic structure of the corresponding unmodified lysine residue is intact,
hydroxylysine should be represented in the sequence by lysine (“K”), not by “X”.

Norleucine is an isomer of leucine. The R-group of leucineis a 4 carbon chain, branched at the second carbon.
Norleucine also has a 4 carbon R-group, butit is linear and not branched. Therefore, norleucine isn’t simply the
result of a modification added to aleucine, but a completely different (although related) structure. Therefore, itis
recommended that norleucine be represented by an “X” in a sequence listing.

O-Aminolevulinic acid is not structurally similar to any of the amino acids listed in Annex |, Table 3. Therefore, it is
recommended that &-aminolevulinic acid be represented by an “X” in a sequence listing.

Accordingly, the sequence should be included in a sequence listing as:
AKYLGSXVSX (SEQ ID NO: 51)

Paragraph 30 requires the further annotation of each modified amino acid.

Hydroxylysine is a post-translational modification of lysine. Therefore, it must be described using the feature key
“MOD_RES” together w ith a qualifier “note” that describes the modification. Note that “hydroxylysine” is listed in
Annex 1, Section 4, Table 4, “List of Modified Amino Acids.” Therefore, the value of the qualifier “note” can contain
the abbreviation “Hyl” instead of the complete, unabbreviated name “hydroxylysine.”

Norleucine is not a post-translationally modified residue, therefore it must be described using the feature key
“SITE" together w ith a qualifier “note” that descries the modification. Note that “norleucine” is also listed in Annex
1, Section 4, Table 4. Therefore, the value of the qualifier “note” can contain the abbreviation “Nle” instead of the
complete, unabbreviated name “norleucine.”

d-Aminolevulinic acid is also not a post-translationally modified residue, therefore it must be described using the
feature key “SITE’ together w ith a qualifier “note” that descries the modification. &-Aminolevulinic acid is not listed
in Annex 1, Section 4, Table 4, therefore, the value of the qualifier “note” must contain the complete,
unabbreviated name of the modified residue, “d-aminolevulinic acid.”

Relevant ST.26 paragraphs: 3(a), 3(e), 7(b), 29, and 30
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A0 29-2: “7|E}” ofn|tk=ibof| TSt ZFE H[eHHQI ChEof0|ke it 7|3

ofE S6iz

ol CHE ME0| 7|=&o ULk
Ala-Hyl-Tyr-Leu-Gly-Ser-Nle-Val-Ser-5ALA

07| A Hyl = hydroxylysine (post-translational modification of lysine), Nle = Norleucine, and 5ALA = &-Aminolevulinic acid

HE 1:0] ME ST.262 0| MY(5)2| Zee 278=7}?

[l
Ho
w
R

of
Ligzl HEEE 47) ojdel FHHe=z FolE ofnjitE FRetth. 1282, ME2 MEFF0| ZEE[0{oF BtCt

EEEUM o] ME(S)E OEH &EHOF =717

25 Q|X| 9| hydroxylysine, 281 ¢|X|2| hydroxylysine, 12|11 10 2|X|0| 5-Aminolevulinic acid= 2T “BSEl ofO|AO|C} @AM, Zt
HAE of0|AtS 12{5to] D0 siYste HAEX| 2 ofOldto] osiM BEHE = UK E= MEUM X2
HHUL|O[OFSHE=X|E 2S00k Bict 20H -2 “HAEE ofO| A2 JHsstH 48ste HHEHEX| &2 ofo|ite2 mHEO{OF SOt 2t

BT

BEE 0f0|w 0] sjTiste WAE|X| 2 ofn| Ao oM BHE & Y| Ei XE BHE|OOIIEAE AHSE NS QIO
Aol Zefich d2iLt Che Jto|=2tel2 nafstolof $HCh. BHoF ofn|i At O 2 o] M(methylation) Ei OMIE'EIOIﬁ(acetylatlon) ze
HEROl 7|50 7tE0fq HHO| &1 HMEEX| e ofoj-pte] J|E TAV YHHHOR WAHLX ¥ A MELK

OOl Atoz EHOE AE FHHCH Bt WS Ofjk A0 ChESHE WHEIK 218 Of0|w AL BT EHOES 0 CE 2P

Hydroxylysine2| =7} R-1§2| 3R] EtAT} hydroxyl IEC 2 HAE AS N elstH lysinedt Q| sL3ICt st HAEL|X|
&2 lysine TH7|Q] 7|2 Fx7F AHE 0|22 hydroxylysine2 MO “X"7} OFH lysine(*K")Z EDI0| &|0{Of BHLt.

Norleucine2 leucine®| 0|4 & |(isomer)O|C}. Leucine®| R-T1&50| 47| EtA X{QIO|H 2BIW| EtAO| 7}X|E ZFX| QUCH Norleucine Y A|
47§ EtAREl R-OES JHX| D QXD HMEoz JIX|S 71X QUX| QLCt DB Z, norleucine Tha3] leucined ZILEl B o
ZAa7t otL| 3| CHE FERE ZHX| 2 UL W2tM norleucine2 MZEEO0AM X2 B AS AT

HAE1, HO|E230 L=l o ofO| = AtdtE QASHK| QCH 1822, 3-Aminolevulinic acid=
MEZENM X'E Eﬁiaf% A

o2t ME2 Ch2ah 20| ME=50| =gz 0{of 2ot
AKYLGSXVSX (SEQ ID NO: 51)

2082 2t wEE ofomptel FIHel FAg QP

Hydroxylysine2 lysine2| MALZ ¥ (post-translational modification)2| Z1tO|Ct. A B2, HYE S HAHSI= “note” SHIAXILL &7
‘MOD_RES” £% 7|=& Ar&3t0] HHE|0{0F St “hydroxylysine”2 HE1, M4, E0]542| "HHE ofn| it SE70| LIHE[Of
QL= A FE&l0jof $ICt. A2 22, “note” SHEXIO| o2 2bMSID = X| A2 0|22l “hydroxylysine” CHAl Z=2F0{ QI “Hyl"0|
Zohe|O{OF BhC.

Norleucine2 TAtE HH(post-translational modification)2| ZA1t7f OfL|Ct A2 2, HE S MEHSI= “note” $HIXIRE &4 “SITE” EX
7|25 AH83t0] @Y E|0{0F BCf. “Norleucine”2 ot HHE1, MM4, HO|S40| LI E[0] ALt 222 “note” SHYAIS| o2

S =OtE(X] &2 O|F ¢l norleucine” CiAl £9F0{Ql “Nle”0| Zgte|0OF BHCt.

-?lﬂll

S-Aminolevulinic acid A| MALZ HE (post-translational modification)2| Z1}7t OL|CL 222, HY
“SITE” EXl 7|S 2 AL} MEE|0{0F 8L}, “5-Aminolevulinic acid’S &1, M A4, B 0|240] L}

SHEXIS| Zfo = LbFStD ZUE|X| U2 B Tt7|o 0|29 “B-Aminolevulinic acid’0] ZEgHE| 0 OF

’5%3}% ‘note” PHY ALt A

QICH J3{2 2 “note”

|—o+ ruH |u|0
§
30
Pal

3 ST.26 H: 3(a), 3(e), 7(b), 29, I 30
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Paragraph 30— Annotation of a modified amino acid
Example 30-1-Feature key “CARBOHYD”

A patent application describes a polypeptide w ith a specifically modified amino acid, containing a glycosylated side
chain, characterized in that Cys corresponding to positions 4 and 15 of the polypeptide forms a disulfide bond,
according to the follow ing sequence:

Leu-Glu-Tyr-Cys-Leu-Lys-Arg-Trp-Asn(asialyloligosaccharide)-Glu-Thr-lle-Ser-His-Cys-Ala-Trp
Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The enumerated peptide provides 17 specifically defined amino acids. There are 16 natural amino acids, w herein
the ninth (asparagine) is glycosylated. Therefore, the sequence must be included in a sequence listing as required
by ST.26 paragraph (7)(b).

Question 3: How should the sequence(s) be represented in the sequence listing?

According to ST.26 paragraph 29, a modified amino acid should be represented in the sequence as the
corresponding unmodified amino acid w henever possible.

Therefore the sequence must be included in a sequence listing as:
LEY CLKRWNETISHCAW (SEQ ID NO: 52)

A further description of the modified amino acidis required. The feature key “CARBOHY D’ together w ith the
(mandatory) qualifier “note” should be used to indicate the occurrence of the attachment of a sugar chain
(asialyloligosaccharide)to asparagine in position 9. The qualifier “note” describes the type of linkage, e.g.,
N-linked. The location descriptor in the feature location element is the residue position number of the modified
asparagine.

In addition, there is a disulfide bond betw een the tw 0 Cys residues. Therefore the feature key “DISULFID” should
be used to describe an intrachain crosslink. The feature location element is the residue position numbers of the
linked Cys residues in “x..y” format, i.e., “4..15”. The mandatory qualifier note should describe the intrachain
disulfide bond.

Relevant ST.26 paragraph(s): 3(a), 7(b), 26, 29, 30, 66(c), 70, and Annex |, section 7, feature key 7.4
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30%F _ BE ofojftel =4
AlAl0fl 30-1 - EX 7|3 “CARBOHYD”
E3|=90| of3f Mo| Wzt Z2|HEISo| 9K 4 U 150] CHS3l Cys7} O|Esh(disulfide) ZEHS HMst= AUS EXOR Bk,
S2|AM3}El(glycosylated) ZMHE ot £ By o0t 2= Z2|HEIEE 7|&3ith

Leu-Glu-Tyr-Cys-Leu-Lys-Arg-Trp-Asn(asialyloligosaccharide)-Glu-Thr-lle-Ser-His-Cys-Ala-Trp
EE 1:ST.262 0] ME(S)2 =&2 2FS=71?
ol

LigEl HEIEE 17702 EMSIA Hol=l OHI'Ii
a8oE, YL ST.269 7()HO| maf MU

Hasc

Lo BRI(OLATIEIZ)7t 22| R ABE 167e] A
Z8tE|0{0F ik,

At
==
o

oto| = 4tof UL

HE 3 MEEEOM o] ME(S)S o{EA m6lOF 8t=717
ST.269| 29H0f| M2H, HY Ot0| = ih2 7HsE MOHCE Ofo) CHE3t= 0| ofo|keito2 MBO| ®EHE|O{OF SOt
matd ME2 Ch2at 22 MESE50| =3 0{of BHCtk:
LEYCLKRWNETISHCAW (SEQ ID NO: 52)
HY oo itof ChHst It dYo| RSO} (H4) 3HEX} "note"et &7 £7 7|= "CARBOHYD"'E ARE3H0| 98 X9
ofAmatzIof & Ab&(asialyloligosaccharide)O| &Mzl Z4S LIELLHO{OF SHCt SHYX} "note"= 14 EFRJS LIEHHCHO: N A ).
E3 X 49| x| d¥xt=s HY otAmztziol | f|X| Mz O|C
EESH 2749 Cys 7| Ato|ojf o|gzh(disulfide) Agt0| EXfSHCE M2tM £ 7|= "DISULFID"= Al W 7tnE dHS= o
A2 E|0fOF BTt EX QIX| QA (feature location element)= “x..y ZEIH(0f|, “4..15") 22 HZAEl Cys Zt7|Q| 7| QX| IS E LIEfLHCE
4= SHFEX notelf= K| QlLfi(intrachain)2| O|&tal(disulfide) Z20il CH{A HHO| RLO{Of THCE

3 ST.26 H: 3(a), 7(b), 26, 29, 30, 66(c), 70 L HH (7), EX 7|5 74
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Paragraph 36 — Sequences containing regions of an exact numberof contiguous “n”or “X”residues

Example 36-1: Sequence with aregionof a knownnumber of “X” residues represented as asingle sequence

LL-100-KYMR

Where the “-100-“between amino acids Leucine and Lysine reflects a 100 amino acid region in the sequence.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

ST.26 paragraph 36 requires inclusion of a sequence that contains at least four specifically defined amino acids
separated by one or more regions of a defined number of “X” residues.

The disclosed sequence uses a nonconventional symbol, i.e. “-100-.” The definition of “-100-" must be determined
fromthe explanation of the sequence in the disclosure, which defines this symbol as 100 amino acids betw een
leucine and lysine (see Introduction to this document). Therefore, “-100-" is a defined region of “X” residues.
Since six of the 106 amino acids in the sequence are specifically defined, ST.26 paragraph 7(b) requires that the
sequence must be included in asequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?

The nonconventional symbol “-100-" is represented as 100 “X” residues (since any symbol used to represent an
amino acid is equivalentto only one residue). Therefore, a single sequence of 106 amino acids in length,
containing 100 “X” residues betw eenLL and KYMR, must be included in a sequence listing (SEQ ID NO: 53).

This sequence contains 100 “X” variables between LL and KYMR. The ST.26 default value for “X” w ith no further
annotation, is any one of “A”, “R’, N, “D, *C’, “Q’, “E, *G’, “*H, “F', “L”, *K", *M, “F", “P, “O, “S", “U', *T", “W”,
“Y”, or “V” (paragraph 27). If these 100 “X” variables are defined as anything other than this default value, then a
proper annotation for each “X” variable must be provided.

Relevant ST.26 paragraph(s): 7(b), 26,27, and 36
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36F - HEBt £9 GLE " Kk X X G2 EBIGE MY

A0 36-1: THY MER HAIE 2T M2l X7 HI| FHE 7HH ME
LL-100-KYMR

O{7| M ofo|ie 4t Z0|4l(Leucine)at 2t0|4l(Lysine) ARO|S] 100" Ao 100742] OO At AL BHABHLE

EE2 1:ST.262 0] MY(S)e| =B 273I=7}?
off
ST.269] 36T O A= FO|El £0] “X* A7|0| 3}L} O|Aro| WO o3 22|15 MO{E {7l TAHOZ Mo Oofn|iitS
ZStShe Mol EEHE 742 QT FBiCt.
JHAIE MY HEAXO MA = "100-"2 AMRBICE "-100-"2] Ho|= Z0|Al(Leucine)nt 20| Al(Lysine) AtO|2] 10074 2]

S = oo, = il

olgts = WAl &2l MEel EYo=RE ZAFE00F A= EA2 ME TX). mMEtM, "-100-"2 X" TH7|=2

oo Ato 2 Mo
SHE Qoio|ct.
Mo 106742 ofojidt B 6747 THHo 2 Holgof 7| WEo|, ST.26 7(H)FL AMPO| ML= 20| EHe(ofof St

EE 3 MEFRUM o] ME(S)S oBA mHSHOF t=71?

gof AF&ElE 7|=7t StLtel THoIof siEstr| WEol)E

HEMH 7|3 "-100-"= 100749 "X" Xt7|(OtO|At2 EHSIE
T2 3ts 1067) ofnjwt Zolo| B MEO| MAZE(SEQ ID NO:

ESBICE WatA, LLF KYMR AFO[0f 100742 “X’ Zt7|2 &
53)0l =gte|ofofF BHCt
"A" "R", "N, "D", "C", "Q",

2 M2 LLIF KYMRAO[O] 1007§9] “X*E 7|1 QUC| ST.260| A& G O]&to] MEo| Qs “X'=
). Btef O|F 1007 “X"7t 7|22k

0
WEn MG TH L K M, TR PR 0" S MU T MW Y SPLEE. A EICHRT ).
ole| CtE Off 2= YolFCHH, b “X0f CishAl HZEH 40| A0{0F BHet.

B3 ST.26 H: 7(b), 26,27 U 36
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Example 36-2: Sequence with multiple regions of aknownnumber or range of “X” residues represented as asingle
sequence

Lys-zo-Lys-Zn-Lys-zs-Lys-zi-Lys-zo-Lys

Where z is any amino acid, m=20, n=19-20, z, means that the pairs of Lysines are separated by any two amino
acids, and zz means the pairs of Lysines are separated by any three amino acids.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The disclosed sequence uses a nonconventional symbol, i.e. “z.” Therefore, the disclosure must be consulted to
determine the definition; “z” is defined as any amino acid (see Introduction to this document). The conventional
symbol used to represent any amino acid is “X”. Considering the presence of “X” variables, the peptide contains
six lysine residues that are enumerated and specifically defined, which is required to be included in a sequence
listing.

Question3: How should the sequence(s) be represented in the sequence listing?

“on

The sequence uses a nonconventional symbol “z”, the definition of w hich must be determined fromthe disclosure.
Since “z” is defined as any amino acid, the conventional symbolis “X.”

The preferred and most encompassing means of representation is (see Introduction to this document):
KX XXX XXX XXX KXKXKX KX KX KX KX XXKXXK - (SEQ ID NO: 54)

i)

Wherein z, is equalto 20 “X’s
deleted.

, with afurther description that the “X” variable corresponding to position 30 can be

Alternatively, or in addition to the above, the sequence may be represented as:

KX HKXXIKXXIX XXX XXX KXXKXX XX XXX XXX XKXXK  (SEQ ID NO: 55)
Wherein znis equalto 19 “X’s”, with a further description that an “X” variable betw een position numbers 29 and 30
can be inserted.

According to paragraph 27, “X” w illbe construed as any one of “A”, “R’, “N", “D", “C”, “Q”, “E’, “G”, “H’, “I", “L”, "K”,
“M,UFL P, 07, CST U T WL Y or V7, except where it is used with a further description in the feature table.
Since “X”in SEQ ID Nos 54 and 55 represents “any amino acid”, it must be annotated w ith the feature key
VARIANT and a note qualifier w ith the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, a region of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

Relevant ST.26 paragraph(s): 26,27, and 36
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HAO 36-2: Tt MEZ mEAE LT I = HRIQ X7 TIIQ| OkF EHE HE MY

Lys-zp-Lys-zm-Lys-z3-Lys-zn-Lys-z,-Lys
ze 29| Ofb|l4H0]1, m =20, N =19 ~ 20, o= 20| X (Lysine) &0| 22| & ofOj-itof o3 =2|=0f ASS 20|5t1, zs=

20| tl(Lysine) B0l 2l M| 7§o| ofOj=ito] o3 22|&|= S 2l0|etr.

X2 1:ST.260] MYES ZSHA|HO}F 8}=7}?

o
HAE ML HISHNE J|5, 5 28 ASUCL WRtM, FOIB 2| SIh WAl LSS BEsH0I0} Bk "2 Yolel
ofojAto® YOIECHNE HZE). Yolo| ofnite BHSHED| AREIE SAXQ 7L XL X B4o| EHE n2feto,
HEIEE LIZE|D PHHOZ Ho|H 6742 20| 4 (Lysine) HI|E BRHID, Ol MESZ0| TeHs|ojof Bk,
HE 3 MESEOM MY OFA EHo0F 5T
O M2 HISNHE 7|3 "7'E ALgSID, 1 WOk Al 8O RRE AWE 00} Bk "2E Yolo| ofn|Atoz Holzoz,
o

MEohe Jb EEHQ BN WHS C12D ZCHO| 2H HE FE).
XXX XXX XX XX XX XXX XXX XXX KKK XK KX XXX KX XXX XXX XXX XXXXXXXXKXXK (SEQ ID NO: 54)

zn2 20712] "X"2t S LB, f|X| 300] LS X" Bas AME 4+ ACts F7 2F0| ALk

rx
5

8oz, i 470f F7jotol, NP CheD Zo| EEE 4 Uck

KXXKX XXX X XXX XXX XXX XXX XXXKXXKKX XXX XXX XXX XXX XXX XXXKKK (SEQ ID NO: 55)

017|M, zo2 197429 "X'Q} SYBLL, X B 299t 30 AtO|o] "X "H=7F M4YE = RACths FI7F 20| ALt

rir

27§0” [[I'EE, = %753' EO'”A‘I _7'<_7|_ )Igno-,'ﬂl_ 6.:.”71| A}%E = g_?_% HIQI?D-I_EE, "A" "R" "N","D", "C", "Q", "E", "G", "H" "I", "L", "K", "M",
"E" "R "O", "S", MU, T, WL Y EEE VAl % 'c')'I-LI'E GH&!E._“:I' A_I % ﬂ§ 549}, 559| “X“E "0:59|9| Ofﬂliﬂ"% Ea.ja-l'gi, %78 7|§

VARIANTQ} "X can be any amino acid"2t= ZfS 7%l note $HHAIZ FME ZHOjOf SHCL.

axoz

Bl

= £l —
28 At83t= EZ 7|3 ‘VARIANT'Q} "X can be any amino acid"2t= Zt2 7% ‘note’ $HHXIE 0| 83}0]
e &g = UCh o7|M xet ye A W W Opx|eb X" 7|9 fX|o|Ct

M EOfof stttk JLt, AL X" Th7|e Y, = ME THO| 24E ol X" TI|=
x

Of
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Example 36-3: Sequence with multiple regions of a knownnumber or range of “X” residues represented as asingle
sequence

K-z2-K-zm-K-z3-K-zp-K-z2-K

Where z is any amino acid , w here m=15-25, preferably 20-22, n=15-25, preferably 19-20, z, means that the pairs
of Lysines are separated by any two amino acids, and zs means the pairs of Lysines are separated by any three
amino acids.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The sequence in the example uses a nonconventional symbol, i.e., “z.” Therefore, the surrounding disclosureis
consulted to determine the definition of “z” (see Introduction to this document). The disclosure defines this symbol
as any amino acid. The conventional symbolused to represent a residue defined as "any amino acid" is “X.” After
considering the presence of “X” residues, the peptide contains 6 lysine residues that are enumerated and

specifically defined, which is required in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?

“on

The sequence uses a nonconventional symbol “z”, the definition of w hich must be determined fromthe disclosure.
Since “z” is defined as any amino acid, the conventional symbolis “X”. The preferred and mostencompassing

means of representationis:
KOOI IIK XXX XXKXXK - (SEQ ID NO: 56)

(w herem=25 and n=25), w ith a further description that up to 10 “X” residues in each of the “z,” or “z,” regions may
be deleted.

Inclusion of any specific sequences essential to the disclosure or claims of the inventionis strongly encouraged, as
discussed in the introduction to this document.

Alternatively, the sequence may be represented as:
KOOI XXX KXKOXOOOXXXXXXKXXK  (SEQ ID NO: 57)

(w herem=15 and n=15), w ith a further description that up to 10 “X” residues in each of the “zm” or “z,” regions may
be inserted.

As further alternatives, any or all possible variations may be included.

According to paragraph 27, “X” willbe construed as any one of “A”, “R’, “N’, “D”, “C”, “Q”, “FE’, “G”, “H", “I', “L”, “K”",
“M,UFL P 07, CST U T WL Y or V7, except where it is used with a further description in the feature table.
Since “X”in SEQ ID Nos: 56 and 57 represents “any amino acid”, it must be annotated w ith the feature key
VARIANT and a note qualifier w ith the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, a region of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration mustbe given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraph(s): 27 and 36
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HAl0] 36-3: THY MER BAE ¥ M E= Helol X7 T OHF

of
12
njo
N
rr
R
ne

K-Zo-K-ZonK-Z5-K-Zo-K-Zp-K
07| M, z= o|o| OfO|iAFO| D, m= 15-25, 7} X 20-22, n=15-25, 7}2% 19-200|0, z2.= 2}0|Al(Lysine) 0|

olo| 2719 otojitof 23 E2|EE 2o[n|5ti, Zs2 2t0| 4 (Lysine) #0| 2|9 37§2| ofn|=itof 23 E2|=l= HE 2lD|sto).

A= —i
EE 1:8T.262 0] ME(S)e Z&E 275H=71?
of

= dAlole] ME2 HISEH 7=

= z
). 2 MAE o 7|=E ¥olol offjitez
9|

o
7|=E "X'O[EL X" Th7|o] EXE Mt =, HE|E= LEE -?‘HI"*OE ’8°|5| 67H°| 20|l (Lysine) TH7|E HRFH2E Ol
ME=E0| Zesiot

HE 3 MYSZ0IM o HY(S)2 LA EHs0} shaTt?

= ME2 HEHHY 7|2 "2'E AME5H, O Fol= Al WELZRE ZYE0{0F Lt "2's Yoo ofbjeitez Foraz
SYHel 7|z "XO|oh 7hY ZEHQ B £TH2 ChEah 20

KXXKXXXXXXXXKKKXXXXKKKXXXXKKXXXXKKXXXKXKKXXX KKK XXKKXXXXXXXXXXXKXXK (SEQ ID NO: 56)

017|, m=25N=250|2, "z," £ "z," A 2kzhof A ZCf 1070] "X" F7|7} AKIE 4 UChe Zvte] MBO| EHEICt

T M

= A2 MFOIM =of Hiet 20|, 2 ZYo| JjA| E= FHT #elof T

(=}

Hexoz, qYe ot 2ol B¥E 4+ AUtk

KXXKXXXXXXXXXKXXXXXKXXXKXXXXXXXXXXXXXXXKXXK (SEQ ID NO: 57)

(G171A m =15 5 n=15), Zk2to] *Z," = "ZrYAOlM Ach 10740l X' TII7 e 4+ Ak

HHZ T M
CH Meo=A, Yool mE BE Jhsd myol ZuE + Ut
270 TR, e SN LM A7} DI E] AFREIS ZSE XIS, TAT TR, N, D °Cr, G U, "G, THF 1% °L%, K", M,
" "B "R g L M g my® A W S SILEE AMEICh AR WE 588t 579] Xk *gjole| ofo[L AR

HASloE, £ 7|2
VARIANTS} "X can be any amino acid"2l= Z+2 7%l note $HHXAIZ FAE SHOLOf shCt.

7ts%t 42, 4 X' SR FMZ 2otof stoh dgLl, o "X T7|o] EY, e MY M| 2AHE Ch=of X" TT|E
QK| MEXIEAM "x.y" R2S AIR3t= EZ 7|3 ‘VARIANT'Q} "X can be any amino acid"2t= 742 7}%l ‘note’ st AIE 0|30
e 7l=E = AUCH O7|M xet y= R Wmf S Opx|2k X" TH7|9| 2|X|0|Ct.

20| ME=EZS HSoH7| flet Aol ESERo =4
4

=27 IPOO| ofgf = JHAl W& FXE

ox
4 ne
N
rok
o
lo
Hu
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Paragraph 37 — Sequences containing regions of an unknown number of contiguous “n”or “X”residues

Example 37-1: Sequence with regions of an unknown number of “X” residues must not be representedas asingle
sequence

Gly-Gly----Gly-Gly-Xaa-Xaa

w here the symbol ---- is an undefined gap w ithin the sequence, w here Xaa is any amino acid, and the Glycine and
Xaa residues are connected to one another through peptide bonds.

Question1: Does ST.26 require inclusion of the sequence(s)?

NO

ST.26 paragraph 37 prohibits the inclusion of any sequence that contains an undefined gap; therefore, inclusion of
the entire sequence is not required.

ST.26 paragraph 37 does require inclusion of any region of a sequence adjacent to an undefined gap that contains
four or more specifically defined amino acids. In the example above, inclusion of either region adiacent to the
undefined gap is not required, since each region contains only tw o specifically defined amino acids.

Question2: Does ST.26 permitinclusion of the sequence(s)?
NO - notthe entire sequence
NO - not any region of the sequence
ST.26 paragraph 37 does not permit inclusion of the entire sequence.

ST.26 paragraph 8 does not permit inclusion of either region adjacent to the undefined gap, since each region
contains only tw o specifically defined amino acids.

Relevant ST.26 paragraphs: 7(b), 8, 26, and 37
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ITH — YN B2 9 HEE M EE X'FI YOGS EFE MY

HAO 37-1: LHX|X| 2 Mol X7 TI| SHE I ME2 TY MEER BHE M= HECH

P

Gly-Gly----Gly-Gly-Xaa-Xaa

O] 7| —& ML HolzX| %S (Gap)olni, 07| A Xaak @olo| ofnjiitoln), 224l U Xaa 7|
S8 M2 ezt

rir
=]
m
In
Y
ot
mjo

HUE 1:ST262 0| MA(H)2 EEE RTETN?

otL|2

ST.262| 372 Fol|X| #2 TZHgap)g Zdts MEQ Zet2 SX|eith. 182, TH MEe =Z=t2 TRSHX| gt

rir

ST269| 372 HolelX| Y2 W(Gapol AT 474 OlMe| PHHE FHolE ofn|=ig EHsHE AUl Yolol Yoo 2
QRBCL 47| OloIA, 22to| YA BX| 7ol MO HOlE ofn|=iS mEs}| ik
|

Of sjLto| Fo| meh2 TQDBIX| Ch
A2 2:ST.262 0| MY(E)o| E3He S| SI=7}?

oL - MK MYEL ofy

OfLIR - Mol of HHE ot

ST.269| 37H2 MK Mol Zg 5|8HX| geCt

gole = Jjo| PHHoZ HolEl ojn|wARtS E| O)R0, ST260| 8L Ho|F|X| %2 Z(Gap)o| AIHE o= B

o
oo| mYE 5BBHR YeCh

BT

g ¥

2+ ST.26 H:7(b), 8,26 % 37
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Example 37-2: Sequence with regions of an unknown number of “X” residues must not be representedas asingle
sequence

Gly-Gly----Gly-Gly-Ala-Gly-Xaa-Xaa

w herein the symbol ---- is an undefined gap w ithin the sequence, w here Xaa is any amino acid, and the Glycine
and Xaa residues are connected to one another through peptide bonds.

Question1: Does ST.26 require inclusion of the sequence(s)?

NO - notthe entire sequence
YES - a region of the sequence

ST.26 paragraph 37 prohibits the inclusion of any sequence that contains an undefined gap, but requires inclusion
of any region of a sequence adjacent to an undefined gap that contains four or more specifically defined amino
acids.

In the example above, ST.26 does not require (and prohibits) inclusion of both the entire sequence, w hich contains
an undefined gap, and the Gly-Gly region adjacent to the undefined gap., w hich contains only two specifically
defined amino acids. How ever, ST.26 requires inclusion of the Gly-Gly-Ala-Gly- Xaa-Xaa region adjacent to the
undefined gap, since it contains at least four specifically defined amino acids.

Question2: Does ST.26 permitinclusion of the sequence(s)?

NO - notthe entire sequence and not the Gly-Gly region

Question 3: How should the sequence(s)be represented in the sequence listing?

The region of the sequence adjacent to the undefined gap that contains four specifically defined amino acids must
be represented as:

GGAGXX (SEQ ID NO: 58)

The sequence should be annotated to indicate that the represented sequence is part of a larger sequence that
contains an undefined gap by using the feature key “SITE’, the feature location “1” and the qualifier “note” w ith the
value, e.g., “This residue is linked N-terminally to a peptide having an N-terminal Gly-Gly and a gap of undefined
length”.

According to paragraph 27, “X” willbe construed as any one of “A”, “R’, “N’, “D”, “C", “Q”, “E’, “G”, “H’, “I’, “L”, “K”,
‘MR P, O, CST U T, WL Y or “V, except where it is used w ith a further description in the feature table.
Since “X”in SEQ ID NO: 58 represents “any amino acid”, it must be annotated w ith the feature key VARIANT and
a note qualifier with the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, a region of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

Relevant ST.26 paragraph(s): 7(b), 8, 26,27, and 37
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Gly-Gly----Gly-Gly-Ala-Gly-Xaa-Xaa

O7IM — 712 M2 W Folx|X| H2 (Gap)o|t, 0{7|M Xaas 2|2 ofOjiito|l, S2|

1, 22|2(Glycine) & Xaa 7=
HEIS 28 Sof ME QFEC
AHE 1:ST.262 0| MY(5)Q| =S a7st=71?

ofL|2 - FH| MO0l ot

{=]
of - MEol as

ST.269| 37”0 w2t Yol=[X| H2 Z(gap)s ZHTH= elo| ML =S FXIoHAR, Fol|X| g2 Z(gap)of ATT 474
olgel #HHo=z Folz ofojits Zeldts MEQ

b

47| ool M, ST.260] 2t Folz|X| &
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(=}

of Qich). J2iLt, HolEX %L W(gap)of o
=eHel7| 20| ST.260) Wat mEto| R
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o
[
ot = MBte ZEdh= Gly-Gly 2E2 Z0| R E|X| B=ChE
Gly-Gly-Ala-Gly-Xaa-Xaa 222 HO| T 47

S —— ]

ol x| 2 W(gap)o| AT F7Hel £F
(

iz}

&

[}
-

HE 2:ST.262 0] ME(S)2] =& 38t=71?

otL|2 - FH ME:= OfL|Y Gly-Gly #EZE& Otd

P |
=

Mo

3 MEEFAM o] ME(S)S oIEA mBHOL 8H=7}?

4ol PRz FolEl ofblkeits SRots FlLX Ge W(gap)of AW MBSl RE2 ChEah 20| EWE[0{OF oirh:

GGAGXX (SEQ ID NO: 58)

MEol= £F 7|= "SITE", §F A "1” & SHEX} "note"E AESH0] FOEX| 22 H(gap)s ERSt= ZOI7H 7 MEQ
QAHolS HHSIEE FME SHOtof Lt $HHXL "note"Q| Of= CrS 1t ZCh " This residue is linked N-terminally to a peptide having
an N

-terminal Gly-Gly and a gap of undefined length."

27XE-| O” [[|>E D;‘ HX":: E xo| j;(-_O'”)d _;'k_jl_ AE“D:'—II' Ol’]}'” AI'Q'Elf o:’—?—% X‘"Qla-l'_T‘_E, HA"Y HR"Y llelY llelY "C", HQ" HE" "G" HH" "I", "L", "K", "M",
"ET UPY QM MST UM T WL MY CEE VS AO-H_I_E OH);‘En_IEI'- kl % HS 589| “Xee "%glgl ol.Dl_LE)d»"g E’.__OI'DE E JéI 7|§
VARIANTZ} "X can be any amino acid"2t= 242 7t not

e $HEXIE FAES oo} Bt

tset dR, 4 X SHESR FMZ FOof oo d2fuf, ¢ X" 7|9l Y, L= MY Ao FLE T X" EHI7l= fIX
AOXIZA "x.y" FE2E A2t EZ 7| ‘VARIANT'Q} "X can be any amino acid"2t= 742 717l ‘note’ SHHAIE 0|30 S|
7E

2 4 Atk 07N xoF y= A HA 2 opx|2 X" Th7|9| f/X|o|Ct.

2 ST.26 H:7(b), 8, 26,27 I 37
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Paragraph 55— A nucleotide sequence that contains both DNA and RNA segments
Example 55-1: Combined DNA/RNA Molecule

A patent application describes the follow ing oligonucleotide sequence:
AGACCTTcggagucuccuguugaacagauagucaaaguagauC
Wherein the upper-case letters represent DNA residues and low er-case letters represent RNA residues.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The disclosed sequence has more than ten enumerated and specifically defined nucleotides; therefore, itis
required to be included in a sequence listing.

Question3: How should the sequence(s) be represented in the sequence listing?
The nucleotide sequence must be included in a sequence listing as:
agaccttcggagtctcctgttgaacagatagtcaaagtagatc (SEQ ID NO: 93)
Note that the uracil nucleotides must be represented by the symbol “t” in the sequence listing.

ST.26 paragraph 55 dictates that a nucleotide sequence containing both DNA and RNA segments must be
indicated as molecule type “DNA” and must be further described using the feature key “source” and the mandatory
qualifier “organism’ w ith the value “synthetic construct” and the mandatory qualifier “mol_type” w ith the value
“other DNA”. In addition, each segment of the sequence must be further described with the feature key
“misc_feature,” which includes the location of the segment, and the qualifier “note,” w hich indicates whetherthe
segment is DNA or RNA. The disclosed sequence contains two DNA segments (nucleotide positions 1-7 and 43)
and one RNA segment (nucleotide positions 8-42).

Relevant ST.26 paragraphs: 7, 14, 55-56, and 83
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55X — DNAS) RNA CHES HE HEZdl 1A A

=

AAJ0f| 55-1: Zi3tEl DNA/RNA EX}

S50 CS3 22 22|18 itFT|(oligonucleotide) M E 0| 7|& &[0 RUTH:
AGACCTTcggagucuccuguugaacagauagucaaaguagauC

0{7| M, C§2X= DNA Zt7|2 E3StD A2XH= RNA XH7|2 B},

EE 1:ST.260] MES ZFAMHOF =712
of

HAIE M2 1074 ojgel LHEE FHHC=Z FolE HUAY|E KB MESF0| Ze|0fof BHrt.

UL 3 HYUSZ0IM MYS OfZA EHSHOF st=Tt?

0
UG ME2 TEN 22 MEFF0| ZHEOof BHoh:

agaccttcggagtctcctgttgaacagatagtcaaagtagatc (SEQ ID NO: 93)

2at4(uraci) HAHRT|E HBBE0|M t7|S2 BHE 0|0}

rot

c}.

ST.262| 550 [}2H, DNA U RNA CHHE RE I
"source”, "synthetic construct"S Zto =2 J}F EHa SHY
HYr|0OF St Eoh MOl 2t BHH2 THHO
LIEHH = BHMXL "note"2 Z=7+2 7|&&|0{oF stCt. 7Y
CHE( M| fIX] 8-42)F 7HTICEH

o
ot
rir

SHAAT| ME2 2A EtY "DNA"Z HA|Z|0fof otu, EF 7=
} "organism", "other DNA" 7t 2 77l EH4= SHYXL "mol_type"S ARG
zoslE EF 7|Z "misc_feature”?} THEHO| DNAQIX| RNACIX| &

ML 27o] DNA SHE(SIAII?| 9{%] 17 2 43) U BfLto| RNA

H{0

>

2t g
> W o
rm

2 ST.26 H:7,14,55-56 5! 83
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Paragraph 89— “CDS” Feature key

Example 89-1: Encoding nucleotide sequence and encodedamino acid sequence
A patent application describes the follow ing nucleotide sequence and its translation:
atg acc gga aat aaa cct gaa acc gat gtt tac gaa att tta tga

Met Thr Gly Asn Lys Pro Glu Thr Asp Val Tyr Glu Ile Leu STOP

Question1: Does ST.26 require inclusion of the sequence(s)?
YES
The enumerated nucleotide sequence has more than ten specifically defined nucleotides.

The enumerated amino acid sequence has more than four specifically defined amino acids.

Question 3: How should the sequence(s) be represented in the sequence listing?
The nucleotide sequence must be presented as:
atgaccggaaataaacctgaaaccgatgtttacgaaattttatga (SEQID NO: 59)

The nucleotide sequence should further be described using the “CDS” feature key and the element
INSDFeature_location must identify the entire sequence, including the stop codon (i.e., position 1 through 45). In
addition, the “translation” qualifier should be included w ith the qualifier value “MTGNKPETDVYEILL”. The
application does not disclose the genetic code table that applies to the translation (see Annex 1, Section 9, Table
7). I the Standard Code table applies, then the qualifier “transl|_table” is not necessary; however, if a different
genetic code table applies, then the appropriate qualifier value from Table 7 must be indicated for the qualifier
“trans|_table”. Finally, the qualifier “protein_id” must be included w ith the qualifier value indicating the sequence
identification number of the translated amino acid sequence.

The amino acid sequence must be separately presented with its ow nsequence identification number using single
letter codes as follows:

MTGNKPETDVYELL (SEQ ID NO: 60)

The STOP follow ing the enumerated amino acid sequence must not be included in the amino acid sequence in the
sequence listing.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration mustbe given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraphs: 7(a), 7(b), 26, 28, 89, 90, and 92
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89X —“CDS’EF 7|z
AAl0]| 89-1: YS3Hencoding) SHAET| AHYE 9 A5 S5tEl(encoded) OO A ME

ESEH0| Ctaat 22 HMGT] Mt sig MG MEO| MHO| 7|&E0f ALk

atg acc gga aat aaa cct gaa acc gat gtt tac gaa att tta tga

Met Thr Gly Asn Lys Pro Glu Thr Asp Val Tyr Glu Ile Leu STOP

HE 1:ST.260] MES =ZFA|7{0} 3H=71?

o
LIS SiAQY| AP 107) Ol4e] RHHOR HolH #Argr|S WaLt
LIS ofnjiit AP 47) O40] RHHOE HolEl ofn|eAtg ZHECh
HE 3 NYSZ0IM MYS O{ZA EHHOF sH=T}?
A7 MBS ChSTt 20| HA|E|0fof B

atgaccggaaataaacctgaaaccgatgtttacgaaattttatga (SEQ ID NO: 59)

AT MYUS "CDS" EX J|SZ2 ARSI =72 7|2 & 0{0f 31, INSDFeature_location A= HMX| AES mststo] XA
MY(Z, QX 1 LYX| 45)2 Al=SL0{oF BICh 3 "translation” SHYAM= SHEXF 2t "MTGNKPETDVYEIL"S Z3HE|0{of $tCf. &
EQ2 HAYY HELE R ZE EE S7|SHK| LUYCHEH 1, MM 9, B 7 TX). BFE IE BI} MEE= E2, sHEA
"transl_table"2 ZQo}X| %E=Ch d2fLt CHE ™A ZE BEIF M85 42, HYXt "transl_table"of & 72| siE SHYAt gt
HAIStO{OF GtCt. OFX|2to 2, obEAL "protein_id"0| $HEX} gfo 2 WAL= OOt Mol MEAEHS S LIEHHO{OF SHrt
orbjidt M2 Cheat 20| T Xt ZEE A5 S E MEAEHSE B2 HNASHO{oF oirh

MTGNKPETDVYEIL (SEQ ID NO: 60)

LIZE ofbledt ME Ch32 STOP2 MEFE0|M of0| it M| Zete[0{ M= OfL|ECH

Fol: (o HMAlE *1"' |S317] <igt 20|t S3|E ol EHY O|=0f HMSE

s2o 5 HE22S X
+ £ Az

HSE =7 IPOO| s = THAl '—H%OH FHE Fo1 Aoz

il

03-26-vi Date: November 2021



UNOFFICIAL TRANSLATION

%\ 0oooo
=

WIPO HANDBOOK ON INDUSTRIAL PROPERTY
I ELLEGTUAL PHORERT INFORMATION AND DOCUMENTATION
Ref.: Standards - ST.26 page: 3.26.vi.66

Example 89-2: Feature locationextends beyondthe disclosedsequence

A patent application contains the follow ing figure disclosing a partial coding sequence and its translated amino acid
sequence:

cat cac gca gca gaa tgt gga ttt tgt cct caa caa tgg caa gtt cta 48
His His Ala Ala Glu Cys Gly Phe Cys Pro Gln Gln Trp Gln Val Leu
1 5 10 15

cgt ggg agt ctg tgc att tgt gag ggt cca gct gaa gga tgg ttc ata 96
Arg Gly Ser Leu Cys Ile Cys Glu Gly Pro Ala Glu Gly Trp Phe Ile
20 25 30

tca aga tgt tgg tta tgg tgt ggg cct caa gtc caa ggc ttt atc ttt 144
Ser Arg Cys Trp Leu Trp Cys Gly Pro Gln Val Gln Gly Phe Ile Phe
35 40 45

gga gaa ggc aag gaa gga ggc ggt gac aga cgg gct gaa gcg agc cct 192
Gly Glu Gly Lys Glu Gly Gly Gly Asp Arg Arg Ala Glu Ala Ser Pro
50 55 60

cag gag ttt tgg gaa tgc act tgg 216
Gln Glu Phe Trp Glu Cys Thr Trp
65 70

Figure 1 — partial coding sequence of the Homo sapiens ITCH1 gene, which encodes amino acids 20 through
91 of the 442 amino acid long ITCH1 protein.
Question1: Does ST.26 require inclusionof the sequence(s)?

YES

The application discloses a nucleotide sequence and its translated amino acid sequence. The enumerated
nucleotide sequence contains more than 10 specifically defined nucleotides and must be included in a sequence
listing.

The amino acid sequence contains more than 4 specifically defined amino acids and also must be included in a
sequence listing as a separate sequence with its ow nsequenceidentification number.
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Question 3: How should the sequence(s) be represented in the sequence listing?
The nucleotide sequence must be included in a sequence listing as:

catcacgcagcagaatgtggattttgtcctcaacaatggcaagtictacgtgggagtctgtgcatttgtgagggtccagctgaaggatggttcatatcaagatgttggt

tatggtgtgggcctcaagtccaaggctttatctttggagaaggcaaggaaggaggceggtgacagacgggctgaagcgagecctcaggagttttgggaatgceact
tgg (SEQ ID NO: 94)

The nucleotide sequence should further be described using a “CDS” feature key. The element
INSDFeature_location must identify the location of the “CDS” feature in the sequence and must include the stop
codon.

The figure describes a partial coding sequence that does not include the start codon or the stop codon. How ever,
the description of the sequence indicates that the start codon is upstreamof the nucleotide in position 1 and the
stop codonis dow nstreamof the last nucleotide in position 216.

ST.26 dictates that the location descriptor must notinclude numbering for residues beyond the range of the
sequence inthe INSDSeq_sequence element. Consequently, in the above example, the location descriptor for the
CDS feature key cannot include position numbers outside the range of 1 through 216. The location of the stop
codon in the element INSDFeature_location must be represented using the symbol “>” to indicate that the stop
codon is located dow nstreamof position 216. Likew ise, the symbol “<” can be used to indicate that the location of
the start codon is upstreamof position 1.  Thus, the location descriptor for the CDS feature key should appear as
follows:

<1..>216

Note that “<” and “>" are reserved characters and w illbe replaced by “&lt;” and “&gt;”, respectively, in the XML
instance of the sequence listing.

The “translation” qualifier should be included w ith the amino acid sequence of the protein as the qualifier value.
The figure does not disclose the genetic code table that applies to the translation (see Annex 1, Section 9, Table
7). I the Standard Code table applies, then the qualifier “transl|_table” is not necessary; however, if a different
genetic code table applies, then the appropriate qualifier value from Table 7 of ST.26 Annex | must be indicated for
the qualifier “transl_table”. Finally, the qualifier “protein_id” must be included in the CDS feature with the qualifier
value indicating the sequence identification number of the translated amino acid sequence.

The translated amino acid sequence mustbe included as a separate sequence with its own sequence identification
number:

HHAA ECGFCPQQWQV LRGSLCICEGPAEGWFISRCWLWCGPQV QGF IF GEGK EG GGDRRAEASPQEFWECTW
(SEQ ID NO: 95)

CAUTION: The preferred representation of the sequenceindicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraphs: 7,41, 65, 66, 70, 71, 89, and 92
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HUE 3 MESS0IM 0 MA(S)S O/ZAl EHOF =T}

o

M7l ME2 ChE 22 MESS0| ZHE0{0F Shht:

catcacgcagcagaatgtggattttgtcctcaacaatggcaagttctacgtgggagtctgtgcatttgtgagggtccagctgaaggatggttcatatcaagatgttggt
tatggtgtgggcctcaagtccaaggctttatctttggagaaggcaaggaaggaggeggtgacagacgggctgaagcgagcecctcaggagttttgggaatgcacttgg
(SEQ ID NO: 94)

AT DS "CDS" EA 7|B2 ARSI 2712 7|&E|0{0f B} "CDS" EXl9| /%2 INSDFeature_location £ 2 0fAf
X Fstojof st H/X| ZE=S Eesto{oF StCt.

EH2 JHA 2E B FX ZES EZESHK| e 28 3Y MES 4ot agu, Mol dHOo| JHA| ZEO| K| 10A
7|9 AF(upstream) X HX| TELS YIX|(216)2] OFX|Zt H7|0| 5 (downstream)l2 LIEFLALE.
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Paragraph 92— Amino acid sequence encoded by a coding sequence

Example 92-1: Aminoacid sequence encodedby a coding sequence withintrons

A patent application contains the follow ing figure disclosing a coding sequence and its translation:

Val Arg Ala Gln Ala Ala Val Trp Ser Gln

ttgatacgag actctacgcc gagctgacgt gctaccgtat ag gt ggc gat aca

Ser Tyr Ser Gln Cys Val Pro Gly Ser Ala Thr

tcc agc gct ccg gcg gcc ccc tca gcg aca act tca gdac ccc gca cct

Ser Ser Ala Pro Ala Ala Pro Ser Ala Thr Thr Ser Gly Pro Ala Pro

acg gac gga acg tac tcg gcc agc gdd gca tgdg ccg cca ttg acc tga

Thr Asp Gly Thr Cys Ser Ala Ser Gly Ala Trp Pro Pro Leu Thr Ter

Figure 1 — nucleotides shown in bold-face are intron regions.

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The application discloses a nucleotide sequence and its amino acid translation. The enumerated nucleotide
sequence contains more than 10 specifically defined nucleotides and must be included in a sequence listing as a
single sequence.

The nucleotide sequence contains coding sequence (exons) separated by noncoding sequence (introns). The
figure depicts the translation of the nucleotide sequence as three non-contiguous amino acid sequences.
According to the figure caption, the bolded regions of nucleotides are intron sequences that will be spliced out of
an RNA transcript before translation into a protein. Accordingly, the three amino acid sequences are actually a
single, contiguous, enumerated sequence, w hich contains more than four specifically defined amino acids and
must be included in a sequence listing as a single sequence.
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92X — FE/coding) A/Z0) S/3) St B}Elencoded OfO)4pF Af Y

g=J
A Al 92-1: QIE E(intron)2 7}El A% (coding) M0 o|s LA S3HEl(encoded) OFO| A M

2

HEJM 2 ME R 1O HAS JfAISHE oE =EO| ZEECh

[}

Am

atg aag act Ltc gca gcc Lttg ctt tec gect gte act gtc gocg gtc tcg
Met Lys Thr Phe Ala Ala Leu Leu Ser Ala Val Thr Leu Ala Leu Ser

gtg cgc gcc cag gca gct gtc taag aagt caa t gtaagtgccg ctgcttttca
Val Arg Ala Gln Ala Ala Val Trp Ser Gln

ttgatacgag actctacgcc gagctgacgt gctacegtat ag gt gagc gat aca

ccg ggt tgg acg ggc gag acc act tgc gtt gct ggt tcg gtt tgt acc
Pro Gly Trp Thr Gly Glu Thr Thr Cys Val Ala Gly Ser Val Cys Thr

tcc ttg agc tca gtgagecgact ttcaatccgt cgtcattget cctcatgtat
Ser Leu Ser Ser

tgacgattgg ccttcatag tca tac tct caa tgc gtt ccg ggc tcc gca acg
Ser Tyr Ser Gln Cys Val Pro Gly Ser Ala Thr

tcc agc gct ccg gcg gcc ccc tca gcg aca act tca ggc ccc gca cct
Ser Ser Ala Pro Ala Ala Pro Ser Ala Thr Thr Ser Gly Pro Ala Pro

acg gac dgga acg tgc tcg gcc agce gdag gca tdg ccg cca ttg acc tga
Thr Asp Gly Thr Cvs Ser Ala Ser Gly Ala Trp Pro Pro Leu Thr Ter

a8 1- #e M2 BAE M7 =2 Foo|ct,

HE 1:ST.262 0| MY(E)e| E&eS QFRst=7}1?

of
= E82 47 ME A 09| ofp|=4t MHS JHAIRICE LHEE HAUHT] ME2 107 oY THH2R YolE HMETIIE
ot T MEZA LIEE M| ZE|0{oF St

A7 ME2 HIZE ME(AEE)Y 2o 22le 2E ME(AE)S Rttt =H2 3712 HgL ofD|edt ME2M Y ET|
MEO| MAS ZAIBCE = FMo| MEHE, HMHHTIO 72 SN S92 THYEZ BHSI| Ho| RNA AN Z L2 E
AEE0ldE AEE MEO|Ct. matA, 3742| ofnj=it ME2 HH =2 THol dEXHo= LHEE MEOo|H, Ol= 47 0|42
THHe=Z FolE ofojkeitS HRSD HY ME2AM LIEE Mo =g ofof Bhrt
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Question 3: How should the sequence(s) be represented in the sequence listing?
The nucleotide sequence must be included in a sequence listing as:

atgaagactttcgcagcecttgctttcegcetgtcactctcgegetctcggtgegegeccaggeggctgtetggagtcaatgtaagtgecgetycttticatigatacgaga
ctctacgccegagctgacgtgctaccgtataggtggcggtacaccgggtiggacgggegagaccacttgegttgetggtteggtttgtacctecttgagcetcagtgag
cgactttcaatccgtcgtcattgctcctcatgtattgacgattggecticatagtcatactctcaatgegttccgggctccgcaacgtccagegcetccggeggeccecte
agcgacaacttcaggccccgeacctacggacggaacgtgetcggecageggggceatggecgecattgacctga (SEQID NO: 75)

The nucleotide sequence should further be described using a “CDS” feature key and the element
INSDFeature_location must identify the location of the coding sequence, including the stop codon indicated by
“Ter”. The CDS INSDFeature_location must use the “join” location operator to indicate that the translation products
encoded by the indicated locations are joined and forma single, contiguous polypeptide using the format
“join(x1..y1,x2..y2,x3..y3)", e.g., “join(1..79,142..212,272..400)". In addition, the “translation” qualifier should be
included, w ith the amino acid sequence of the protein as the qualifier value. (Note that the terminator symbol “Ter”
in the last position of the sequence mustnot be included in the amino acid sequence.) The application does not
disclose the genetic code table that applies to the translation (see Annex 1, Section 9, Table 7). If the “Standard
Code” table applies, then the qualifier “transl|_table” is not necessary; however, if a different genetic code table
applies, then the appropriate qualifier value fromTable 7 must be indicated for the qualifier “transl|_table”. Finally,
the qualifier “protein_id” must be included w ith the qualifier value indicating the sequence identification number of
the translated amino acid sequence. The amino acid sequence must be included as a single sequence:

MKTFAALLSAV TLALSVRAQAAVWSQCGGTPGWTGETTCVAGSV CTSLSSSY SQCVPGSATSSAPAAPSATTSG
PAPTDGTCSASGAWPPLT (SEQ ID NO: 76)

Relevant ST.26 paragraphs: 7, 26, 28, 57, 67, and 89-92
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EE 3: MESEAM o] MY(E)S IEAH ®HSHOF St=71?
LT ME2 Chsdt 22 MEFE0| X E|0j0f stot:
atgaagactttcgcagccttgctttccgetgtcactctcgegcetctcggtgcgegeccaggeggcetgtetggagtcaatgtaagtgecgetgcttttcattgatacgaga
ctctacgccgagctgacgtgcetaccgtataggtggeggtacaccgggttggacgggcgagaccacttgegttgetggttcggtttgtacctecttgagetcagtgag
cgactttcaatccgtcgtcattgctcctcatgtattgacgattggcecttcatagtcatactctcaatgegttccgggetccgcaacgtccagegetccggeggeccecte
agcgacaacttcaggccccgcacctacggacggaacgtgctcggccageggggceatggecgcecattgacctga (SEQ ID NO: 75)
siit ME2 "CDS" £ 7|25 AMESI0 FII2 HHE|O{OF 5tH, 22 INSDFeature_location2 "Ter'2 EA|E HX| ZES
ZEsi0f AL MEO| YXIS LIEHHOF SHCH CDS INSDFeature_location0f A X|HE QIX|0f ofsf #olEl Ch#XSo| ALY SS
HAISHH D “join" (X HLAXIE AFESIO{OF SHH, "join(x1..y1,x2..y2,x3..y3)", &, ‘join(1..79,142..212,272..400)" 1} Z YA S
AFE5L0] Bt Ql% Z2|WELO|SES HAISL0{0F SHT). EH, CHMEO| OfD|i At MYS SHYXF 2O R BH= "translation” SHYXIE
ZaStofoF CHAM el DXL IXoA= BZ 7= “Ter'= o0 th MO ZHE|OM= OfLIECH. 2 ZJ2 HYo HBE=
| ZE BE SIHSHA| RUACHER 1, ME 9, B 7 EX). B#F IE #I7} HEE= 4%, Xt "trans_table"2 EQ5}HX|
=0t gL OHE |EX RE BIF HEE|= ZF, 2PIA "transl_table"o| # 72| ST X LS MAISHO{OF THCt. OHX|Zte =,
oYL "protein_id"e| oHYAt o2 HAE|= OfO|it MEO| MEAEHSE LIEILHO{OF ST
oo dt ME2 T M2 ZHE|0{0F THCk:
MKTFAALLSAVTLALSVRAQAAVWSQCGGTPGWTGETTCVAGSVCTSLSSSYSQCVPGSATSSAPAAPSATTSG
PAPTDGTCSASGAWPPLT (SEQ ID NO: 76)
2t ST.26 H:7, 26, 28, 57,67 3 89-92
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Paragraph 93— Primary sequence and a variant, each enumerated by its residues

Example 93-1: Representation of enumerated variants

The description includes the follow ing sequence alignment.

D. melanogaster ACATTGAATCTCATACCACTTT
D. virilis e G CLim=GLL e
D. simulans GT..G.CG..GT..SGT.G...

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

It is common in the artto include “dots” in a sequence alignment to indicate “this position is the same as the
position aboveit.” Therefore, the “dots” in D.virilisand D. simulans sequences are considered enumerated and
specifically defined nucleotides, as they are simply a short-hand w ay of indicating that a given position is the same
nucleotide as in D. melanogaster. In addition, sequence alignments frequently display the symbol “-* to indicate
the absence of aresidue in order to maximize the alignment.

Accordingly, the nucleotide sequences of D. melanogasterand D. simulans contain twenty-two enumerated and
specifically defined nucleotides, whereas the nucleotide sequence of D. virilis contains nineteen. Thus, each
sequence is required by ST.26 paragraph 7(a) to be included in a sequence listing w ith separate sequence
identification numbers.

Question 3: How should the sequence(s)be represented in the sequence listing?

Drosophila melanogastersequence must be included in a sequence listing as:
acattgaatctcataccacttt (SEQID NO: 61)

Drosophila virilis sequence must be included in a sequence listing as:
acatggatcccacgacttt (SEQID NO: 62)

Drosophila simulans sequence must be included in a sequence listing as:
gtatggcgtcgtatsgtagttt (SEQID NO: 63)

Relevant ST.26 paragraphs: 7(a), 13,and 93
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93F — YN NG X HO[ZZ FIZ LIZE)
AMAjo] 93-1: LtE wolo| EH
2ol MOl ChRTt 22 MY HI”O| EBHEOf Uk

=S 1: ST.260] ML

1]

Ho

3: Md

o

D. melanogaster

D. virilis
D. simulans

o

"0| fIXlE

[, K==3
==

=]

SHALG

i

AT MY
shet.

)

S0M MEE o2

Drosophila melanogaster X &2

1 9lof K|t SYsCiE S
virilis 8! D. simulans M &9| "§"2 LIZEL|n

melanogasterdi Mot Zt2 SHAIAT|QlS LIEILY= ZHCHSE B 0| 7| 2 0|Ch
LtEtth = 7|2 "-"§& TF BAISC

EgAHOF 3H=7t?

B OF SH=71?

acattgaatctcataccacttt (SEQ ID NO: 61)

Drosophila virilis @2 Ctat

20| ME=FEO

acatggatcccacgacttt (SEQ ID NO: 62)

Drosophila simulans M Ct21t

gtatggcgtegtatsgtagttt (SEQ ID NO: 63)

ST.26 H:7(a), 13 & 93

LIEFLYZ] I3 M2 d
, THHeZ FolE HAgT

[t2tM, D. melanogaster 3l D. simulansQ| SHAE 7| M2
o 1942 9Bt} et ZF e

=

Zo| Hz==0

S
SH

2 L

g&lojof Btrt:

34| 00f Bh}:

IotE[0fOF BHCh:

M Ao "HS(dots)'S

B THAHoE Fo
ST.269| 7(a)E0f| 23] Z=of ME4

QutEo|C}. 2], D.

OfZ #{X|7t D.
Zch=tatz| 2Ash £717t

= Y, D. virilis2|
=50| Z2e|0{of
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Example 93-2: Representation of enumerated variants

The description includes the follow ing table of a peptide and functional variants thereof. A blank space in the table
below indicates that an amino acid in the variantis the same as the corresponding amino acid in the “Sequence”

“ o«

and a “-“ indicates deletion of the corresponding amino acid in the “Sequence”.

Position 1 2 13 |4 5 6 |7 8 9

Sequence A V | L T Y LR G E

Variant 1 A
Variant 2 P P

Variant 3 A | G |Y

Variant4 -

Question1: Does ST.26 require inclusion of the sequence(s)?
YES
As indicated, a blank space in this table indicates that an amino acid in the variantis the same as the
corresponding amino acid in the “Sequence”. Therefore, the amino acids of the variant sequences are enumerated
and specifically defined.
Since the four variant sequences each contain more than four enumerated and specifically defined amino acids,
each sequence is required by ST.26 paragraph 7(b) to be included in a sequence listing w ith separate sequence
identification numbers.

Question 3: How should the sequence(s)be represented in the sequence listing?
AVLTYLRGE (SEQ ID NO: 77)
AVLTYLRGA (SEQID NO: 78)
AVPTYPRGE (SEQ ID NO: 79)
AVAIGYRGE (SEQ ID NO: 80)
AVLTYLGE(SEQ ID NO: 81)

Relevant ST.26 paragraphs: 7(b), 26, and 93
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AAlof 93-2: LtHE ®Ho|e| EH

2Yo| 2o HEI= K 0|9 7|5H HO|E UE= of2f #7F == QACh of2f ®o| gl S7H2 HO| of0| =440

o
"Sequence"?| dlig OOl itit SYUSHS LIEILL, "-"= "Sequence"2| i OFO| =t AHE LIEFHLCE

w
e
()]
[=7]
-
[==]
[2=]

Position 1 2

Sequence A VoL T Y L |R G E

Variant 1 A
Variant 2 P P

Variant 3 A I G Y

Variant 4 -

2 1:ST.260] MY ZEHA|7{0} 8l=7}?
of

LIEfH HRQt ZH0[, O] BEOjAf gl SZk2 B#O[H|2| of0|ie 40| "Sequence"e| LHS3t= OOl itut SLES LIEFHLE [MatM, HO|

()

ME2 LIEE Moz “golF of0|=4to|Ct.

7ol Hol ML 27t %) ool LE THHoEZ HolEl ofo|itg 9| TR0, ST269 7(byHol ofef 2l

o
= =|:
ME2 Bl MEMEHSE 7IX0 MEFZ0| Zok|0{of pirf.

2T =2

EE 3: MERRUAM 0ol ME(S)2 o2 BHHOF =712
AVLTYLRGE (SEQ ID NO: 77)
AVLTYLRGA (SEQ ID NO: 78)
AVPTYPRGE (SEQ ID NO: 79)
AVAIGYRGE (SEQ ID NO: 80)

AVLTYLGE (SEQ ID NO: 81)

B ST.26 H:7(b), 26 3! 93
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Example 93-3: Representation of aconsensus sequence

A patent application includes Figure 1 w ith the follow ing multiple sequence alignment.

Consensus LEGNEQFINAakITRHPkYnrkT1nND ImL IK
Homo sapiens LEGNEQFINAAKIIRHPQYDRKTLNND IML IK
Pongo abelii LEGNEQFINAAKTIIRHPQYDRKTVNND IML IK
Papio Anubis LEGTEQFINAAKITIRHPDYDRKTLNND ILL ITK
Rhinopithecus roxellana LEGTEQFINAAKIIRHPNYNRITIDNDILL IK
Pan paniscus LEGNEQFINAAKIIRHPKYNRI TLNND IML IK
Rhinopithecus bieti LEGNEQFINATKIIRHPKYNGNTLNND IML IK
Rhinopithecus roxellana LEGNEQFINATQITIRHPKYNGNTLNND IML IK

The consensus sequence includes upper case letters to represent conserved amino acid residues, w hile the low er

case letters “n”, “a”, “k’, “r and “m’ represent the predominant amino acid residues among the aligned
sequences.

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

The low er case letters in the consensus sequence each representa single amino acid residue. Consequently, the
consensus sequence, as well as each of the remaining seven sequences in Figure 1, includes at least four
specifically defined amino acids. ST.26 paragraph 7(b) requires inclusion of all eight sequences in the sequence
listing.

Question3: How should the sequence(s) be represented in the sequence listing?

The low er case letters in the consensus sequence are being used as ambiguity symbols to represent the
predominant amino acid among the possible variants for a specific position. Therefore, the lower case letters “n”,

“

“a”, “k”, “r’, “I’and “m” are conventional symbols used in a nonconventional manner and the consensus sequence
must be represented using an ambiguity symbol in place of each of the low er case letters.

The most restrictive ambiguity symbol should be used. For most positions in the consensus sequence, “X” is the
most restrictive ambiguity symbol; how ever, the most restrictive ambiguity symbol for “D” or “N” in positions 20 and
25is“B”. The consensus sequence should be included in the sequence listing as:

LEGXEQFINAXXIIRHPXYBXXTXBNDIXLIK (SEQ ID NO: 82)

According to paragraph 27, the symbol “X” willbe construed as any one of “A”, “R”, “N”, “D”, “C", “Q", “E’, “G”, “H’,
“r, LK MY P P, O, UST FU AT WL Y, or V7, except whereitis used with a further description in the
feature table. Therefore, each “X” in the consensus sequence must be further described in a feature table using
the feature key “VARIANT” and the qualifier “note” to indicate the possible variants for each position.

The remaining seven sequences must be included in the sequence listing as:
LEGNEQFINAAK ITRHPQYDRKTLNNDIMLIK (SEQ ID NO: 83)
LEGNEQF INAAKIIRHPQYDRKTVNNDIMLIK (SEQ ID NO: 84)
LEGTEQF INAAKITRHPDYDRKTLNNDILLIK (SEQ ID NO: 85)
LEGTEQF INAAKIIRHPNYNRITLDNDILLIK (SEQ ID NO: 86)
LEGNEQF INAAKITRHPKYNRITLNNDIMLIK (SEQ ID NO: 87)
LEGNEQF INATKIIRHPKYNGNTLNNDIMLIK (SEQ ID NO: 88)
LEGNEQF INATQIIRHPKYNGNTLNNDIMLIK (SEQ ID NO: 89)

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraphs: 7(b), 26, 27,93, and 97
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AMAl0] 93-3: YX|(consensus) Mo HEH

E5E/0 o2 22 ohE MY HEE d= 127 10] ZEEof Ak
Consensus LEGnEQFINAakIIRHPkYnrkT1nND ImL ITK
Homo sapiens LEGNEQFINAAKTTRHPQYDRKTINND TML TK
Pongo abelii LEGNEQFINAAKTITRHPQYDRKTVNND IML IK
Papio Anubis LEGTEQFINAAKITRHPDYDRKTINNDILLIK
Rhinopithecus roxellana LEGTEQFINAAKITRHPNYNRITLDND ILLIK
Pan paniscus LEGNEQFINAAKTTRHPKYNRI TLNND IML IK
Rhinopithecus bieti LEGNEQFINATKITRHPKYNGNTLNND IML IK
Rhinopithecus roxellana LEGNEQFINATQT I RHPKYNGNTLNND IML TK
YX|(consensus) ME2 BHEE o0 it TS EHMSHT| Q3 WEAE #7|SHE BHEH, 2FX "n" "a", kT & 'm'2 FYEE

M F0| M eHpredominant) ot0| -4k TH7|E HHGIC

HE 1:8ST.262 0] MY(E)2| =& 2F75t=71?
ol
2 X|(consensus) ¥ AEX ZtZt2 SiLEO| ofO| it ZH7|E HEESICH AN o2, YKX|(consensus) MG B! T2 19| LIHX|
77He MY 2tz 47f O|Ate] THE O HolEl ofn|wAtS HESICH ST.26 7(b)HO| Tiet MU S 20| 87 MY BEIt
m3te|ofof het.

3: MEFEM o] ME(S)S o{TA EHSHOF 3t=71?

]
Ho

U|(consensus) MAOM 2B S K| T2t Tkt 0| FoM LM ofn|thg EHsHI| ) IO J|BE
ASELL M2t ARF W, KT, T 9LME HISAHY WA oR ABEE YUNHO J|To|n, K| NES 2% 28X
Cf4l CHEOMD|ie At 7|8 AFES0] EHL0I0F BhC.

Jha HBHEQl CHEOID| A 7|SE AFBSIOIOF $ICh. Yk|(consensus) MOl ChEES| XA “X= Fha HEHE Ol CHEOLD|w At
J|B0|Ct. d2iLh, 1% 20 9 2501A2] ‘D’ EE N'O| T3t JHE EEHE Ol CHEOI|wmAt ]Sk "BUO|Ch YK MES MY
Che Tt 20| metE|ojof Bt

LEGXEQFINAXXIIRHPXYBXXTXBNDIXLIK (SEQ ID NO: 82)

27RO Wt XE S HOIN A7 AYT B ABEE BB HelSknE, A RN DY "C QT TG THY T L K MY,
PO, TS MU T WS Y S V' oLt SfMEICE mrebl 9ROl s 2 SIX|Sl b5 Holaks XS Ltefye e
“VARIANT' £ 7|39} “noteE” $HEAIE ALBL0 3712 SHEO| MYE0{of B}

LBR| 7He] M2 MYSZ0| CHt 20| EEE|ofof Bk

LEGNEQFINAAKIIRHPQYDRKTLNNDIMLIK (SEQ ID NO: 83)

LEGNEQFINAAKIIRHPQYDRKTVNNDIMLIK (SEQ ID NO: 84)

LEGTEQFINAAKIIRHPDYDRKTLNNDILLIK (SEQ ID NO: 85)

LEGTEQFINAAKIIRHPNYNRITLDNDILLIK (SEQ ID NO: 86)

LEGNEQFINAAKIIRHPKYNRITLNNDIMLIK (SEQ ID NO: 87)

LEGNEQFINATKIIRHPKYNGNTLNNDIMLIK (SEQ ID NO: 88)

LEGNEQFINATQIIRHPKYNGNTLNNDIMLIK (SEQ ID NO: 89)
Fo: 2o MAE Mol Mz w2 SFH AL MESFS MSo7| 2l AOLh SESHE/U S/ 0|20 HSH
ey

= = =
MEFE0= SL EHO| HEEX| @2 + ALk Ol MIE It IPOO| o = 7HAl &0 FHE =713 Aoz

7tz== & 97| mj=o|ct.

B3 ST.26 H:7(b), 26,27,93 U 97
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Paragraph 94— Variant sequence disclosed as a single sequence with enumerated alternative residues

Example 94-1: Representation of single sequence with enumerated alternative amino acids
A patent application claims a peptide of the sequence:

(i) Gly-Gly-Gly-[Leu or lle]-Ala-Thr-[Ser or Thr]

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The sequence provides four specifically defined amino acids and ST.26 paragraph 7(b) requires inclusion of the
sequence in a sequence listing.

Question 3: How should the sequence(s)be represented in the sequence listing?

Table 3 of Annex |, Section 3 defines the ambiguity symbol “J” as isoleucine or leucine. Therefore, the preferred
representation of the sequenceiis:

GGGJATX (SEQ ID NO: 64)

w hich requires a further description in a feature table using the feature key “VARIANT” and the qualifier “note” to
indicate thatthe “X” is serine or threonine.

Alternatively, the sequence may be represented, for example, as:
GGGLATS (SEQ ID NO: 65)

w hich requires a further description in a feature table using the feature key “VARIANT” and the qualifier “note” to
indicate thatL can be replaced by I, and S can bereplaced by T.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraph(s): 7(b), 8, 26, 27, 94, and 97
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94 - UZE M8 HIIE e HEY HIEA HAIE HOol AHE

= !

-3

HAO 94-1: LIFE HEH oot JHE THY MEo BH
S5{E/0l thaat 22 ME9 HEIET SSEFE L

(i) Gly-Gly-Gly-[Leu &= lle]-Ala-Thr-[Ser == Thr]

EE 1:ST.262 0] MH(E)e =& a7st=71?

of

= ME2 4719 FHHoR YolE o ME HSSH2Z ST.26 7(b)20f a2t Mol MEFZ0| ZoHECh

HE 3 M oM of ME(E)2 oA EHHOF sH=717
HA |, MM 39| B 32 CiEot0|it 7|5 "J'E O|AFAl(isoleucine) = &
HU2 O30 2o

0| ZS EX 7|3 "VARIANT'Q} SHEX} "note"= AFR3H0] "X"7} A|2i(serine) £ E
Chet %7} H®o| Wasict
Meimoz, Mge thgel qNY EHEY 4 Ut

o
oM
-0
am
[oha]
fH
2
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=
=
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[d
%)
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=
O
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njo

Fol: S0 HAIE Yol M2 BHS SHEYUC AU NYSEL MBI
Y820l SYg BHO| MBEX %S 4+ 9Uch o= X3
27g + Ul Lol

B3 ST.26 H: 7(b), 8, 26, 27, 943! 97

= HMAIBH7|

=
= MSE ZE7t PO 23 = 7§A| LH%OH FHE

Mleucine)o & Holstct. etk Aol Hrztxsh

2 tl(threonine) U S LIEHE= EX HO|
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Paragraph 95(a) — A variant sequence disclosed only by reference to a primary sequence with multiple independent
variations

Example 95(a)-1: Representation of a variantsequence by annotation of the primary sequence

An application contains the follow ing disclosure:
“Peptide fragment 1is Gly-Leu-Pro-Xaa-Arg-lle-Cys wherein Xaa can be any amino acid....

In another embodiment, peptide fragment 1 is Gly-Leu-Pro-Xaa-Arg-lle-Cys wherein Xaa can be Val, Thr, or
Asp....

In another embodiment, peptide fragment 1 is Gly-Leu-Pro-Xaa-Arg-lle-Cys wherein Xaa can be Val.”

Question1: Does ST.26 require inclusion of the sequence(s)?

YES

“Peptide fragment 1”in each of the three disclosed embodiments provides at least six specifically defined amino
acids; therefore, the sequence must be included in a sequence listing as required by ST.26 paragraph 7(b).

Question3: How should the sequence(s)be represented in the sequence listing?

In this example, the enumerated sequence of “Peptide fragment 1” is disclosed three times, as three different
embodiments, each w ith an alternative description of Xaa. In this example, “X” is the most restrictive ambiguity
symbol for the Xaa position.

ST.26 requires inclusion of the disclosed enumerated sequence only once. In the most encompassing of the three
embodiments, Xaa is any amino acid (see Introduction to this document). Therefore, the sequence that must be
included in the sequence listing is:

GLPXRIC (SEQ ID NO: 66)

According to paragraph 27, “X” w illbe construed as any one of “A”, “R’, “N’, “D", “C”, “Q", “E’, “G”, “H’, “P", “L", “K”,
“M,UF P, CO7, ST U, T, WL Y, or V7, except whereitis used with a further description in the feature table.
Since “X”in SEQ ID NO: 66 represents “any amino acid”, it must be annotated w ith the feature key VARIANT and
a note qualifier with the value, “X can be any amino acid”.

Where practicable, each “X” should be annotated individually. How ever, a region of contiguous “X” residues, or a
multitude of “X” residues dispersed throughout the sequence, may be jointly described with the feature key
VARIANT using the syntax “x..y” as the location descriptor, where x and y are the positions of the firstand last “X”
residues, and a note qualifier w ith the value, “X can be any amino acid”.

Inclusion of any additional sequences essential to the disclosure or claims of the invention is strongly encouraged,
as discussed in the introduction to this document.

For the above example, it is strongly encouraged that the follow ing additional three sequences are included in the
sequence listing, each w ith their ow n sequence identification number:

GLPVRIC (SEQ ID NO: 67)

GLPTRIC (SEQ ID NO: 68)

GLPDRIC (SEQ ID NO: 69)

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a

sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraph(s): 7(b), 26,27, and 95(a)
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Paragraph 95(b) — A variant sequence disclosed only by reference to a primary sequence with multiple interdependent
variations

Example 95(b)-1: Representation of individual variant sequencesw ith multiple interdependent variations
A patent application describes the follow ing consensus sequence:
cgaatgnicccactacgaatgnzcacgaatgnscccaca
w hereinns n2, and nzcanbe a, t, g, orc.

Several variant sequences are disclosed as follows:
if nyis a,then n2 andn3 are t, g, or c;
if n1is t,then n2 andn3 are a, g, or c;
if nyis g, then n2 andn3 are t, a, or c;

if nyis c,thenn2 and n3 aret, g, or a.

Question1: Does ST.26 require inclusion of the sequence(s)?
YES

The sequence has more than ten enumerated and “specifically defined” nucleotides and is required by ST.26
paragraph 7(a) to be included in a sequence listing.

Question 3: How should the sequence(s) be represented in the sequence listing?

“an

The enumerated sequence contains more than ten specifically defined nucleotides and three “n” residues. ST.26
requires inclusion of the disclosed enumerated sequence and w here an ambiguity symbol is appropriate, the most

restrictive symbol should be used. In this example, n1, n2, and nzcanbe a, t, g, or ¢, so“n” is the most restrictive
ambiguity symbol. Therefore, the sequence that must be included in the sequence listing is:

cgaatgncccactacgaatgncacgaatgncccaca (SEQ ID NO: 70)

PR T

ST.26 paragraph 15 states that “the symbol “n” willbe construed as any one of “a”, “c”, “g”, or “t/u” except where it
is used w ith a further description in the feature table. Since the value of every “n” residue in this sequence is

equivalentto the default“a”, “c”, “g”, or “t”, no further annotation is required.

The enumerated sequence contains variations at three distinct locations and the occurrence of the variations is
interdependent. Inclusion of additional sequences w hich represent additional embodiments that are a key part of
the invention is strongly encouraged, as discussed in the introduction to this document. Therefore, according to
ST.26 paragraph 95(b), the additional embodiments should be included in a sequence listing as four separate
sequences, each with its own sequence identification number:

cgaatgacccactacgaatgbcacgaatgbcccaca (SEQID NO: 71)
cgaatgtcccactacgaatgvcacgaatgveccaca (SEQID NO: 72)
cgaatggcccactacgaatghcacgaatghcccaca (SEQID NO: 73)
cgaatgccccactacgaatgdcacgaatgdcccaca (SEQID NO: 74)
(Note thatb=1t,g,orc;v=a, g,orc; h=ta, orc;and d=t, g, or a;see Annex |, Section 1, Table 1)

According to ST.26 paragraph 15, the most restrictive symbol must be used to represent variable positions.

Consequently, n2 and n3 must not be represented by “n” in the sequence.

CAUTION: The preferred representation of the sequence indicated above is directed to the provision of a
sequence listing on the filing date of a patent application. The same representation may not be applicable to a
sequence listing provided subsequent to the filing date of a patent application, since consideration must be given
to w hether the information provided could be considered by an IPO to add subject matter to the original disclosure.

Relevant ST.26 paragraphs: 7(a), 15, and 95(b)

[Appendix to Annex Vlfollow s]

en / 03-26-vi Date: November 2021



- UNOFFICIAL TRANSLATION
goooo
=

=
wIPro HANDBOOK ON INDUSTRIAL PROPERTY
INTELLEoTUAL PROPERTY INFORMATION AND DOCUMENTATION
Ref.: Standards — ST.26 page: 3.26.vi.75

95(b) & — [}9 429/FF HOIE e YA A ZO BETHOZ JYAE HOl MY

pd

HAI0]| 95(b)-1: Ct-2] &3 o|FEH HO|E #H

uju
rE
et

rr

7HE HHO| Mol =
S31ER0| O3t 22 3& M0l 7IMEof UCk:
cgaatgnscccactacgaatgn,cacgaatgnscccaca

7|, ni,n; A ng 2 a,t,g =

rir

c == UL
ol WE MO 33t 20| HA|EC

n0| a0, n, 8 ny & t, g E= cO|;

nl0| tO|™, n2 8!l n3 2 a, g £ cO|;

nl0|l gO|™, n2 X n3 2t a E& 0|1,

nl0| cO|H, n2 ¥ n3 &

o
@
tR
rir
Q
o
Il

HE 1:ST.262 0] ME(S)2| =FE 2771
of

M2 107§ ojate| LIS "THH o= Holsl" sAeI|S XL ST262| T(@)Ho| o) MY Z0| Egojof Bht.

EE 3 MEFEM o] ME(S)S o{TAH EHSHOF =717

i
Ozl'
S
11°)
Sl
=l
w
=

ZE AP 10 ool THHSR Ho
2 a0, CEAYT| 7|37t N

=~
=
o 4 glooz "0l JHE HEHQ CiF

o *n” T47|E ERFTICE ST.262 WA= LIEE AME9
a

|
Fg7l Z|=0lct wet MBESE0| Zete|ofof st= ME2 Chgat 20

=273

L

cgaatgncccactacgaatgncacgaatgncccaca (SEQID NO: 70)

B3 7t MetHel 7|=7h AEE[0{oF Btet 2 0f0fA, n1,n2 R n3 2 a,t, g E= ¢

§T.26 H15= «& n'2 §Y HO| /1M oz AZE FRE Melstn "a’, '’ "¢’ "thu” & O StLt2 HAEIC O]
MEol BE "n” T7I9] g2 7|2% "', ¢ g tuet 2282 FIFHQI F=Mo| HastA| firh

LIE MYe 3hel #ohel KON HOIS mesln go|o] WS 4w SENo|ch 8 BAM MEOM =9 Higt Zo|, 2
2o Fa REQ F7h UAl YEIB BHUSHE F7h Mol THo| L2 BHECL [2tA ST.269| 95(B)H| 2t £IFX el
AU STE MANLHSE TR 442l Y HP0| MBS0l ZEE|O|0f Bk

cgaatgacccactacgaatgbcacgaatgbcccaca (SEQID NO: 71)
cgaatgtcccactacgaatgvcacgaatgvcccaca (SEQID NO:72)
cgaatggcccactacgaatghcacgaatghcccaca (SEQID NO: 73)
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APPENDIX

The Appendix is available at:

GUIDANCE DOCUMENT SEQUENCES IN XML

https://www .wipo.int/standards/en/xml_material/st26/st26-annex-vi-appendix-guidance-document-sequences.xml

[Annex Vi follow s]
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ANNEX VII

RECOMMENDATION FOR THE TRANSFORMATION OF A SEQUENCE LISTING FROM ST.25 TO ST.26:
POTENTIAL ADDED OR DELETED SUBJECT MATTER

Version 1.5

Revision approved by the Committee on WIPO Standards (CWS)
at its ninth session on November 5, 2021

Introduction

The requirements for the presentation of nucleotide and amino acid sequences differ between WIPO Standards ST.25 and
ST.26. Consequently, the question has been raised as to w hether Standard ST.26 w ould require addition or deletion of any
subject matter in a sequence listing submitted as part of an international application under Standard ST.26 that may not be
supported by an application fromw hich priority is claimed.

Scope of the Document

This document addresses the mandatory requirements of ST.26, and any potential consequences of those requirements.
This document does not address every possible scenario; if the means of representation in ST.26, of information contained
in an ST.25 sequence listing, is not clear, then the information may alw ays be included in the application description to avoid
deleted subject matter.

Recommendations for Potential Added or Deleted Subject Matter

Review of the issues contained in this document demonstrates that transformation fromST.25 to ST.26 by itself should not
inherently resultin added or deleted subject matter, in particular, w here the ST.25 sequence listing w as fully compliant w ith
Standard ST.25. How ever, there are certain scenarios that will require applicant caution. Recommendations have been
provided to avoid added or deleted subject matter.

Scenario 1

ST.25 uses numeric identifiers to tag various types of data, e.g., <110> for Applicant Name. ST.26 uses terms in the
English language, as element names and attributes, for data tagging.

Recommendation:

The ST.26 terms simply describe the type of data content; therefore, the use of the ST.26 element names and attributes
does not constitute added subject matter.

Scenario 2

ST.26 explicitly requires inclusion of: (a) branched sequences; (b) sequences with D-amino acids; (c¢) nucleotide analogues;
and (d) sequences with abasic sites. Under ST.25, the requirement for inclusion or the prohibition of such sequences is not
clear.

Recommendation:

The disclosure contained in the application should be sufficient to represent these sequences in an ST.26 sequence listing,
w hen they may not have been included in an ST.25 sequence listing. For certain types of information required by ST.26,
care must be taken not to add subject matter beyond that disclosed, e.g., see discussion below (in Scenario 4) on the
mol_type qualifier for nucleotide sequences.

Scenario 3

ST.26 excludes sequences with less than 10 specifically defined nucleotides (not including “n”) and less than 4 specifically
defined amino acids (notincluding “X").

Recommendation:

The excluded sequences may be included in the application body, w here those sequences have not already been included
therein.
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Scenario 4

ST.26 has the mandatory feature keys —“source” forall nucleotide sequences and “source”for allamino acid
sequences, each with two mandatory qualifiers. ST.25 has a corresponding feature key for nucleotide sequences (which is
rarely used) w ith no corresponding qualifiers and there is no corresponding feature key for amino acid
sequences.Nucleotide sequences

ST.26 — feature key 5.37 source; mandatory qualifiers 6.45 organismand 6.39 mol_type (see ST.26 paragraph 75)

Qualifier Value
mol_type | genomic DNA

genomic RNA

mRNA

tRNA

rRNA

other DNA (applies to synthetic molecules)

other RNA (applies to synthetic molecules)
transcribed RNA

viral cRNA

unassigned DNA (applies w here in vivo molecule is
unknow n)

unassigned RNA (applies w here in vivo molecule is
unknow n)

Amino acid sequences
ST.26 — feature key 7.30 source; mandatory qualifiers 8.3 organismand 8.1 mol_type (see ST.26 paragraph 75)

Qualifier Value
mol_type protein

Recommendation:

The only issue of concern s the controlled vocabulary values associated with the mol_type qualifier for nucleotide
sequences. Some of the value choices listed above may not be sufficiently supported in the disclosure. Added subject
matter may be avoided, how ever, by use of the most generic value for a particular sequence, e.g., “other DNA” and “other
RNA” for a synthetic molecule and “unassigned DNA” and “unassigned RNA” for an in vivo molecule.

Scenario 5

Where a sequence includes “Xaa”, ST.25 requires that further information concerning that residue be included in field

<223>, w hich accompanies fields <221> (feature name) and <222> (feature location). ST.25 does not provide a default
value for “Xaa” (“X” in ST.26). How ever, ST.26 does provide such a default value, and therefore, furtherinformation is not
alw aysrequired. Two of the most frequently used annotations in peptide sequences is “any amino acid” or “any naturally
occurring amino acid” for variable “Xaa” or “X”. This language could be interpreted to include amino acids other than those
listed in the amino acid tables contained in either ST.25 or ST.26. The ST.26 default value for “X” w ith no further annotation,
is any of the 22 individual amino acids listed in Annex | (see Section 3, Table 3). This ST.26 default value may itself
constitute added or deleted subject matter, and therefore, adversely affect the scope of a patent application w hen
transitioning fromST.25 to ST.26.

Recommendations:

(@) Where the ST.25 sequence listing includes a <221> feature name, <222> feature location corresponding
to the Xaa, and <223> further information on Xaa, and the <221> feature name is also an appropriate ST.26 feature
key, e.g., SITE, VARIANT, or UNSURE, then the ST.26 feature key should be used. Furthermore, to avoid potential
deleted subject matter, the information in field <223> must be included in an accompanying qualifier “note”.

(b) Where the ST.25 sequence listing includes a <221> feature name, <222> feature location corresponding
to the Xaa, and <223> further information on Xaa, and the <221> feature name is notan ST.26 feature key, then
ST.26 feature keys SITE or REGION, as appropriate, should be used. Furthermore, to avoid potential deleted subject
matter, the information in field <223>, as w ell as the inappropriate <221> feature name, must be included in an
accompanying qualifier “note”. For example, an ST.25 listing used a feature name thatis not in ST.25 or ST.26,
<221> Variable, together w ith furtherinformation <223> Xaa is any amino acid. In this example, the value of the
ST.26 qualifier note w ould be “Variable — Xaa is any amino acid”.
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Zesie &49; B A 271 FAO| Gk XS] ST26 JZUS WA Iof LI 22700l A ool B SILIOICKAH 3, & 3
MZ) £ ST26 7123 1 XNt S AHE FHE FAY 4 U002 ST2501M ST260 He 1 SsiEwUel Belol
SHHY Yye ojac
A A

(a) ST.25 MEFEE Xaal| <221> £EF FH U <222> EF (X ‘i‘ XaaOiI Cioh <223> =7t HEE Z3SID, <221> E7
HMst ST.26 EX 7|5(0f: SITE, VARIANT = UNSURE) 7} Q= ZAL, ST.26 EX 7|52 AL2310J0} &0}

FHE mot| feiM <223> EEo| FEE Y83t &FAL "note"of| EE | 0fOF BtCt.

[ol=}
ot
=}

ik
>
m

(b) ST.25 MYZEL Xaao| <221> EX A} <222> EX Q%| U Xaal| Cf3F <223> =7} MBS LBtsH, <221> X
S|

HA0| ST.26 EX 7|7} OfH AR, ST.26 E 7|S SITE L= REGIONS KA AFRSI0JOF SHC LS RAIE QI ALK S =X 2
YKt H <223> BEO| Pt BAvv <221> £ 0|F0| Sttkl= oA} "note"0f Zec|0{0F Bt OfE ST, O ST.25
=20 ST.25 £+ ST.260] Ql= ET 0|52 A8SHH, F7t FE <223> Xaalt o/ <221> == 20J9| of0|4tO|C 2 0o M=
ST.26 $HHXl noteQ| Zt2 “Variable — Xaais any amino acid "0| & Z40|C}.
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(c) Wherethe ST.25 sequence listing provides no <221>, <222>, or <223> field corresponding to the Xaa or
w here fields <221>and <222> corresponding to the Xaa are included, but no information is includedin a
corresponding <223>field (neither scenario is compliant w ith ST.25, but has occurred nonetheless), any information
contained in the application body to describe “Xaa” should be included in the ST.26 qualifier “note” together w ith an
appropriate feature key, e.g., SITE, REGION, or UNSURE, and location.

Scenario 6

In ST.25, uracilis represented in the sequence by “u” and thymine is represented by “t”. In ST.26, uraciland thymine are
both represented in the sequence by “t” and w ithout furtherannotation; “t” represents uracilin RNA and thymine in DNA.

Recommendations:

(a) Where a DNA sequence contains uracil, ST.26 considers it to be a modified nucleotide, and requires that
uracilmust be represented as a “t” and be further described using the feature key “modified_base”, the qualifier
“mod_base” with “OTHER” as the qualifier value and the qualifier “note” w ith “uracil’ as the qualifier value. This ST.26
annotation is not considered added subject matter w here the ST.25 DNA sequence contained a “u”.

(b) Where an RNA sequence contains thymine, ST.26 considers it to be a modified nucleotide, and requires
that thymine must be represented as a “t” and be further described using the feature key “modified_base”, the qualifier
“mod_base” w ith “OTHER’ as the qualifier value and the qualifier “note” w ith “thymine” as the qualifier value. This
ST.26 annotation is not considered added subject matter w here the ST.25 RNA sequence contained a “t”.

Scenario 7

In both ST.25 and ST.26, modified nucleotides or amino acids must have a further description. In ST.26, the identity of a
modified nucleotide may be indicated using an abbreviation fromAnnex |, Section 2, Table 2, w here applicable. Otherwise,
the complete unabbreviated name of the modified nucleotide must be indicated. Similarly, the identity of a modified amino
acid may be indicated using an abbreviation fromAnnex |, Section 4, Table 4, w here applicable. Otherwise, the complete
unabbreviated name of the modified amino acid must be indicated. In contrast, if a modified residue is not contained in an
ST.25 table, use of the complete, unabbreviated name is not required, and not infrequently, an abbreviation is used instead.

Recommendations:

(a) Where only an abbreviated name, w hich is notin Annex |, Section 2, Table 2 or Section 4, Table 4, w as
used both in the application and in an ST.25 sequence listing for either a modified nucleotide or a modified amino acid,
and the abbreviated name is know ninthe artto reference only one specific modified nucleotide or modified amino
acid, then use of the full, unabbreviated name w ould not itself constitute added subject matter.

(b) Where only an abbreviated name, w hich is notin Annex |, Section 2, Table 2 or Section 4, Table 4, w as
used both in the application and in an ST.25 sequence listing for either a modified nucleotide or a modified amino acid
(and the application contains no chemical structure), and the abbreviated name is not know nin the art to reference
one specific modified nucleotide or modified amino acid, i.e., the abbreviationis either not know natall in the art, or
could possibly represent multiple different modified nucleotides or modified amino acids, then compliance w ith ST.26,
w ithout introduction of added subject matter, is not possible in this situation. Of course in this case, the priority
application and sequence listing are themselves vague. To avoid potential deleted subject matter, the abbreviated
name fromthe ST.25 sequence listing should be placed in an ST.26 “note” qualifier in addition to the value of the
complete unabbreviated name of the modified nucleotide or modified amino acid. The complete unabbreviated name
of the modified nucleotide or modified amino acid required in an ST.26 sequence listing w ill not be afforded priority to
the earlier application. Care should be taken to draft the original (ST.25) sequence listing and application disclosure to
include the unabbreviated name to avoid future issues.

Scenario 8

ST.25 contains a number of feature keys that are not contained in ST.26. Therefore, applicants must take care to capture
the information contained in those ST.25 feature keys in a manner compliant w ith ST.26 w ithout the introduction of added or
deleted subject matter.
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Recommendations:

The follow ing table provides guidance as to the manner in w hich the information contained in a former ST.25 feature key
may be included in compliance w ith ST.26 w ithout the introduction of added or deleted subject matter. Numbers 1-23 are
feature keys related to nucleotide sequences and numbers 24—43 are feature keys related to amino acid sequences.
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No. | ST.25Feature key ST.26 equivalent
<221> Feature key Qualifier Qualifier value
allele misc_feature allele <223>value
2 attenuator regulatory’ regulatory_class’ “attenuator”
note (if <223> present) <223> value
3 CAAT _signal regulatory’ regulatory _class’ “CAAT _signal’
note (if <223> present) <223> value
4 conflict misc_feature note “conflict” and <223> value
5 enhancer regulatory’ regulatory_class' “enhancer”
note (if<223> present) <223> value
6 GC_signal regulatory’ regulatory class’ “GC_signal’
note (if <223> present) <223> value
7 LTR mobile_element’ rpt_type' “long_terminal_repeat”
note (if <223> present) <223> value
8 misc_signal regulatory” regulatory_class' “other”
note (1f <223> present) <223>value
9 mutation variation note “mutation” and <223> value
10 old_sequence misc_feature note “old_sequence” and <223>value
11 polyA_signal regulatory’ regulatory class' “polyA_signal_sequence”
note (if <223> present) <223> value
12 promoter regulatory’ regulatory_class’ “promoter”
note (if <223> present) <223> value
13 RBS regulatory’ regulatory class’ “ribosome_binding_site”
note (if <223> present) <223> value
14 repeat_unit (a) w hen misc_feature note “repeat_unit” and <223> value
repeat_region not used
repeat_unit (b) w hen repeat_region rpt_unit_range 1*'residue..last residue
repeat_region used
note (if <223> present) <223> value
15 satellite repeat_region satellite “satellite” (or “microsatellite” or
“minisatellite” —if supported)
note (if <223> present) <223>value
16 scRNA ncRNA' ncRNA_class' “scRNA”
note (if <223> present) <223>value
17 snRNA ncRNA' ncRNA_class' “snRNA”
note (if <223> present) <223> value
18 TATA_signal regulatory’ regulatory class’ “TATA_box”
note (if <223> present) <223> value
19 terminator regulatory’ regulatory_class' “terminator”
note (if <223> present) <223> value
20 3'clip misc_feature note “3’clip” and <223> value
21 5'clip misc_feature note “5'clip” and <223> value
22 -10_signal regulatory’ regulatory_class' “minus_10_signal’
note (if <223> present) <223>value
23 -35_signal regulatory’ regulatory_class’ "minus_35_signal’
note (if <223> present) <223> value

' ST.26 may require that a specific ST.25 feature, e.g., TATA_signal, be replaced by a broader feature key/qualifier/value, e.g .,
regulatory/regulatory_classs’TATA box. In such a case, the narrower ST.25 feature will be afforded priority to the earlier ap plication.
However, the full breadth of the broader ST.26 feature key/qualifier, e.g., regulatory/regulatory_class, will not be afforded priority to

the earlierapplication.
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ST.26 CHS
No. ST.25 EX 7| <221> = =
£3d 712 ezt et} ot
1 allele misc_feature allele <223> 2f
regulatory_class® "attenuator”
2 attenuator regulatoryl
note (<223>0/ 9/25) <223> 2
) . regulatory_class® "CAAT _signal”
3 CAAT _signal regulatory
note (<223>0/ 9/loH) <223>
4 conflict misc_feature note “conflict” & <223> Zt
) regulatory_class® “enhancer”
5 enhancer regulatory
note (<223>0/ Q/lo 9, <223> 3f
) regulatory_class® "GC_signal”
6 GC_signal regulatory’
note (<223>0/ g/o M) <223> 3t
rpt e “long_terminal_repeat”
7 LTR mobile_element PLYYP 9- 1P
note (<223>0/ 9/loH) <223>
o ) regulatory_class® “other”
8 misc_signal regulatory
note (<223>0/ /o H) <223> 3t
9 mutation variation note "mutation” % <223> gt
10 old_sequence misc_feature note "old_sequence” ¥ <223> 7}
. regulatory_class® “polyA_signal_sequence”
11 polyA_signal regulatory?
note (<223>0/ glo, <223> Zt
. regulatory_class* “promoter”
12 promoter regulatory
note (<223>0/ /o5, <223> Zt
. regulatory_class® "ribosome_binding_site”
13 RBS regulatory
note (<223>0/ 9/©5H) <223> g}
repeat_unit (a) . " - St
repeat_regiono| OIAFSE S misc_feature note repeat_unit” 9 <223> gf
14 repeat_unit (b) . rpt_unit_range 15t residue. last residue
repeat_region
repeat_region0| Al2El ZL note (<223>0/ 9/o ) <223> 3k
satellite “satellite” (5= “microsatellite” ==
15 satellite repeat_region "minisatellite” — SI#EEE F2)
note (<223>0/ g/oH) <223> 3t
ncRNA_class* “scRNA"
16 scRNA ncRNA!
note (<223>0/ 9/oH) <223>
ncRNA_class* “snRNA"
17 snRNA ncRNA!
note (<223>0/ 9/©5) <223> g
] regulatory_class® "TATA_box"
18 TATA_signal regulatory?
note (<223>0/ g/oH) <223> 3t
. N regulatory_class® “terminator”
19 terminator regulatory
note (<223>0/ Q/o 5 <223> 2f
20 3'clip misc_feature note "3'clip” & <223> g}
21 S5'clip misc_feature note "S'clip” @ <223> Z}t
) . regulatory_class® "minus_10_signal”
22 -10_signal regulatory
note (<223>0/ /o) <223> 3t
. regulatory_class* “minus_35_signal”
23 -35_signal regulatory?
note (<223>0/ /o, <223> Zt
1 ST.262 E7X ST.252| EX(0: TATA signal)0| O Y& E7 7|/8PE XHZL(0|: regulatory/regulatory_class/TATA box)2 2 CHNE HE 278 4= QlCh
O] 2% O &2 ST.25 S0 o/ =0 tfet M RO FOfEICt. O2iLt 2ot Z#LIet ST.26 7 7|=/HH RK0]|: regulatory/regulatory_class)2| T X

Hols OF =
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No. ST.25 Feature key ST.26 equivalent
<221> Feature key | Qualifier | Qualifier value
24 NON_CONS This feature relates to a gap of an unknow n number of residues in a single sequence,
w hich is prohibited in both ST.25 (paragraph 22) and ST.26 (paragraph 37). Consequently,
each region of specifically defined residues thatis encompassed by ST.26 paragraph 7
must be included in the sequence listing as a separate sequence and assigned its ow n
sequence identification number. To avoid added/deleted subject matter, each such
sequence must be annotated to indicate that it is part of a larger sequence that contains an
undefined gap.
REGION note | Description
Description - as to w here and to w hat the sequence is linked, e.g., this residue is linked N-
terminally to a peptide having an N-terminal Gly-Gly and a gap of undefined length.
25 SIMILAR REGION note “SIMILAR’ and <223> value if
present
26 THIOETH CROSSLNK note “THIOETH” and <223> value if present
For further location information guidance, see ST.26 Annex |, CROSSLNK Feature Key
Comment
27 THIOLEST CROSSLNK note "“THIOLEST” and <223> value if
present
For further location information guidance, see ST.26 Annex |, CROSSLNK
Feature Key Comment
28 VARSPLIC Discussedina Scenario 13 below
29 ACETYLATION MOD_RES note “ACETYLATION" and <223> value if
present
note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
30 AMIDATION MOD_RES note “AMDATION” and <223> value if
present
note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
31 BLOCKED MOD_RES note “BLOCKED” and <223> value if present
note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
32 FORMYLATION MOD_RES note "FORMYLATION™ and <223> value if
present
note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
33 GAMMA - MOD_RES note “GAMMA-CARBOXYLGLUTAMIC
CARBOXY GLUTAMIC ACID HY DROXYLATION” and <223>
ACID valueif present
HYDROXYLATION note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
34 METHY LATION MOD_RES note “METHYLATION" and <223> value if
present
note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
35 PHOSPHORY LATION MOD_RES note “PHOSPHORYLATION” and <223>
value if present
note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
36 PY RROLIDONE MOD_RES note “PYRROLIDONE CARBOXYLIC ACID’
CARBOXYLIC ACID and <223> value if present
note Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)
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No. | ST25 % ST.26 C|S
% | 713 <221> EX 7|3 [ X} [ SRR 2t
2 532 Y MYoM LXK A2 2| THI| W(gap)dt #HO| UA2D, 0|2 ST.25(22F) W ST.26(37H) & CHO|A
SX| 2o ALt AWM o =z, ST269| 7HO| Estk|ls THEHOZ Ho|E Tt7|(residues)o| Zt %'%'% Mo NEZ MES 20|
ZeEn ST NIAEHS I} SE0[0F Bt X YAHE THE WOt 0|23t 2t A€0| FAS ZObM HOIEX
%e U(gap)o| ZoE o 2 MG LRAS K1|AI‘F010F ShCt.
24 NON_CONS SITE note Description
Mol SiZAE K| r CHatol CHoh Lol Mo
of: O] Zt7|&= N-Tk Gly-Gly I Fo||X| 2 Z0|9| Z(gap)S «& HEIZO0| NTCH oz HAELCE
25 SIMILAR REGION note “SIMILAR" & <223> ZH(QUCHH)
CROSSLNK note “THIOETH” 3! <223> ZH(QICHe
26 | THIOETH — — — = SHUACHH)
XA 9K HE X|E2 ST26 HE [ CROSSINK £ 7|z #1g XA
CROSSLNK note “THIOLEST" 9 <223> ZH(QUCHH)
27 THIOLEST
KEMISH QK| ME K|&L ST.26 A I, CROSSLINK £ 7|S #1S H=X3IA|L.
28 VARSPLIC ofgfel AlLfZ|Q 130)M =0
note “ACETYLATION" @ <223> ZH(QICtH
29 ACETYLATION | MOD_RES 7tsstH, ST.26 ¥H 19| MOD_RES £%
note 7|z é.”oﬂ ol WaHt HE(FIHE FH|
210l
note "AMIDATION" 9 <223> ZH(QUC})
30 AMIDATION MOD_RES . JHs8}E, ST.26 ¢ 19| MOD_RES £ 7|3
note
1o o Zast WE(F7HE FH giol)
note “BLOCKED" @ <223> ZHQICHH)
31 BLOCKED MOD_RES ; Jb58lE, ST.26 HA 12| MOD_RES £3 7|3
note
oo s Zast E(FIHE FH glo))
note "FORMYLATION" & <223> ZH(QIC}H)
32 | FORMYLATION | MOD_RES 7bSotd, ST.26 3 19| MOD_RES 5%
note 7|5 &a1of o8 Zast YE(FIHE FX|
aiol)
GAMMA- . “GAMMA-CARBOXYLGLUTAMIC ACID
note
CARBOXY HYDROXYLATION" §! <223> ZH(QICHH)
GLUTAMI
33 MOD_RES
C ACID
HYDROXY ot JHs8}E, ST.26 ¥A 19| MOD_RES £3 7|3
LATION oo o ot FE(FItE FH glof)
note "METHYLATION" 9! <223> ZH(QICHD)
34 METHYLATION | MOD_RES Jbs30, ST26 94 19| MOD_RES £X 7|%
note
oo o Zadt ME(FEIE T glol)
note “PHOSPHORYLATION" 9! <223> ZH(QICHE)
35 PHOSPHORYLA MOD._RES 7b53tH, ST.26 A 12| MOD_RES £%
TION note 7| &1 ofsf TR YHEIE FH|
aton
P o
PYRROL note FiYRROLIDONE CARBOXYLIC ACID" & <223>
ACHH)
IDONE
36 CARBO MOD_RES JHs81M, ST.26 HA 1°] MOD_RES EX
XYLIC note 7|13 &30 9|3H u.l_9_0|- ME(X7bE F=F|
[ ]
ACID gon
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No. ST.25Feature key ST.26 equivalent

<221>

Feature key

Qualifier

Qualifier value

37

SULFATATION

MOD_RES

note

"SULFATATION™ and <223> value if
present

note

Information required by ST.26 Annex |
MOD_RES Feature Key Comment, if
possible (w ithout added subject matter)

38

MYRISTATE

LIPD

note

“MYRISTATE' and <223> value if
present

note

Information required by ST.26 Annex |
LIPID Feature Key Comment, if
possible (w ithout added subject matter)

39

PALMITATE

LIPD

note

“PALMITATE’ and <223> value if
present

note

Information required by ST.26 Annex |
LIPID Feature Key Comment, if
possible (w ithout added subject matter)

40

FARNESYL

LIPID

note

“FARNESYL” and <223> value if
present

note

Information required by ST.26 Annex |
LIPID Feature Key Comment, if
possible (w ithout added subject matter)

41

GERANYL-GERANYL

LIPD

note

“GERANYL-GERANYL” and <223>
value if present

note

Information required by ST.26 Annex |
LIPID Feature Key Comment, if
possible (w ithout added subject matter)

42

GPANCHOR

LIPD

note

“GPI-ANCHOR’ and <223> value if
present

note

Information required by ST.26 Annex |
LIPID Feature Key Comment, if
possible (w ithout added subject matter)

73

N-ACYL
DIGLY CERIDE

LIPD

note

“N-ACYL DIGLYCERIDE’ and <223>
valueif present

note

Information required by ST.26 Annex |
LIPID Feature Key Comment, if
possible (w ithout added subject matter)

Scenario 9

Certain feature keys presentin both ST.25 andin ST.26, both for nucleotide sequences and amino acid sequences, have
mandatory qualifiers in ST.26, as indicated below . The nucleotide sequence feature key “modified_base” is also presentin
both ST.25 and ST.26; how ever, Scenario 7 contains appropriate recommendations. ST.25did not have any qualifiers, but
did have a <223> free text field. When the information contained in an ST.25 <223> field is appropriate as the value for the
ST.26 mandatory qualifier, then the information should be included as such. When an ST.25 <223> field has either not
been provided or contains information that is not appropriate as the value for the ST.26 mandatory qualifier, then applicants
must take care to capture the information contained in the ST.25 feature key/<223>field in a manner compliant w ith ST.26
w ithout the introduction of added or deleted subject matter.

Nucleotide sequences?

Feature Key

Mandatory Qualifier

5.12 - misc_binding

6.3 - bound_moiety

5.30 - protein_bind

6.3 - bound_moiety

2 The numeric referencesin the table below referto the Feature key and Qualifier numbersof ST.26, Annex | Controlled Vocabulary.
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N ST.25 £ 7|3 <221 ST.26 Hi%
. o - < >
° S R SRR} SRR %
note "SULFATATION” 9 <223> ZH(QICHH)
37 SULFATATION MOD_RES Jbs8lH, ST.26 #A 12| MOD_RES E4
note 7= &0 o) et ME(FIE FXH|
gtol)
note “MYRISTATE" ! <223> ZHQIC}H)
38 MYRISTATE LIPID JbS3SICHH, ST.26 HA 10| LIPID E3 7|5
note
Ao ofsh st YE(FIHE FH o))
note "PALMITATE" 9l <223> ZH(QUCHH)
39 PALMITATE LIPID 7Hs S0, ST.26 A 19| LIPID £ 7|3
note
oo ofsh Zast HE(F7HE FH 8iol)
note "FARNESYL" 3 <223> ZH(QICH3)
40 FARNESYL LIPID 7Hs 30, ST.26 €A 19| LIPID £ 7|3
note
oo ofsh Zast WE(F7HE FH 8iol)
note "GERANYL-GERANYL" 2 <223> ZH(QUCHH)
41 GERANYL-GERANYL LIPID JbSBICHD, ST26 % 10| LIPID =% 7|&
note AD0| ofef TaS MEEEIHE FA o)
note "GPI-ANCHOR” 9 <223> ZH(QICHH)
42 GPI-ANCHOR LIPID JHs$ICHH, ST.26 EA 19| LIPID £ 7|3
note
oo osi Zast FE(FIHE FH glol)
note "N-ACYL DIGLYCERIDE” 2! <223> ZH(QC}D)
43 N-ACYL LIPID
J=3s l:ﬂx-l EX| =
DIGLYCERIDE note 7bsSICHH, ST.26 EH 19| LIPID £3 7|5
oo o Zast YE(FIHE FH 8lo))
AL}/ 9
ST.25 Y ST.26 0 Exfistn, @7 Mg W ofoj=it MY RFO| EXfste EF% % 7|2 & ool MA|E dtet Zo|
ST.260 Al T SHHAIE ZH=Ch SHAG7| MY EX 7|3 "modified_base"= St ST.25 9 ST.26 ZF0| Z=X|SIX|0H AlLt2| 70|
HES A ArEo] ZeE|of UCk ST.2500= SHIAIL QIRUX|TH <223> RIQEAE TETF QURUCE ST.26 L= PO T Zio2
ST.25<223> Lo ZatE HeErt HEsE 42, ofd H2L Zehe|ofoF Bt ST.25 <223> LEJL XS & X| $UALE, ST.26 L=
SHEALO| o2 HMelsix| %2 HEE EFote 42, AL, FHQ FItL AX| Ql0| ST.268 &3t WAO=Z ST.25 EF
7|5/<223> Woof| ZeteEl HEE ZASHe 248 12{5t0joF st
AT A H2
£d 7z o+ #Ext
5.12 - misc_binding 6.3 - bound_moiety
5.30 - protein_bind 6.3 - bound_moiety

2 olg| mO| X REE ST26,H

2 | S8 olglel EF 7|=et oHEA HEE LIEHHCE

03-26-vii

Date: November 2021



UNOFFICIAL TRANSLATION

é\ ooooo
=

WIPO HANDBOOK ON INDUSTRIAL PROPERTY
?"L?ZLLDLEC_TUAL PROPERTY INFORMATION AND DOCUMENTATION
Ref.: Standards - ST.26 page: 3.26.vii.8
Recommendations:

(a) If the ST.25 <223> field is absent or inappropriate, and the application description disclosed the name of the
molecule/complex that may bind to the feature location of the nucleic acid, then that name should be included in the
qualifier “bound_moiety”.

(i) Any information contained in the ST.25 <223> field that is inappropriate for inclusion in the qualifier
“bound_moiety” should be inserted into an appropriate optional qualifier of the feature key, e.g., “note”.

(b) If the ST.25 <223> field is absent or inappropriate, and the application description did not disclose the name
of the molecule/complex that may bind to the feature location of the nucleic acid, then the ST.26 feature key
“misc_feature” should be used instead of misc_binding or protein_bind, w ith the qualifier “note”.

(i) If the ST.25 <223> field w as absent, then the value of the qualifier “note” should be the name of the ST.25
feature key;

(ii) If the ST.25 <223> field contained inappropriate information, then the value of the qualifier “note” should be
the name of the ST.25 feature key and the information fromthe <223> field.

Amino acid sequences®

Feature Key Mandatory Qualifier
7.2 — BINDING 8.2 —note
7.4 — CARBOHYD 8.2 —note
7.10 —DISULFID 8.2 —note
7.17—DNA_BIND 8.2 — note
7.12 —DOMAIN 8.2 — note
7.16 —LIPD 8.2 — note
7.17 —METAL 8.2 — note
7.18 —MOD_RES 8.2 — note
7.23 —NP_BIND 8.2 —note
7.29 —SITE 8.2 — note
7.39 —ZN_FING 8.2 — note

Recommendations:
(a) If the ST.25 <223> field is absent or inappropriate, and the application description disclosed the specific
information required in the mandatory qualifier, then that information should be included in the mandatory qualifier
“note”.

(i) Any information contained in the ST.25 <223> field that is inappropriate for inclusion in the mandatory
qualifier “note” (see feature key definition and comment) should be inserted into a second qualifier “note”.

(b) If the ST.25 <223> field is absent or inappropriate, and the application description did not disclose the
specific information required in the mandatory qualifier, then the ST.26 feature key “SITE’ (for one amino acid) or
“REGION’ (forarange of amino acids) should be used instead, w ith the qualifier “note”.

(i) If the ST.25 <223> field is absent, then the value of the qualifier “note” should be the name of the ST.25
feature key;

(ii) If the ST.25 <223> field contained inappropriate information, then the value of the qualifier “note” should be
the name of the ST.25 feature key and the information fromthe <223> field.

Scenario 10

Each specific feature key in ST.25 has a <222> field to indicate a feature location; how ever, ST.25 does not require an
indication of the location for most features and the format of the location information is not standardized. Furthermore,
ST.25 does not have location operators, e.g., “join”. ST.26 has standardized location descriptors and operators and each
feature must contain at least one location descriptor. (CDS features are a special case and are discussed below in Scenario
11).

3 The numeric referencesin the table below referto the Feature key and Qualifiernumbersof ST.26, Annex | Controlled
Vocabulary.
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i MLEN oI
(a) 2HY ST.25 <223> LT} QirLt SAFEstn Lo HYojM sHito] £EF Ko Zetg = A= 2AVEH Sl HHO|
BHE A, siT WAL SHHX} “bound_moiety”0f| ZLEHE|OfOF BHC}.

X‘i'é'}
i =1

(i) Xt "bound_moiety"of| Z&L|7|0 £
"note")0]| & i =|0{OF BHCF.

b ST.25<223> LEO| &=

(b) Bt ST.25<223> TEJ Q7L BHHESD wHo| HAHOM dito] EFY X|of 2 = U= 2AH=TH S| HHO| SIHE[X]
U2 AL, YA} "note" 2F EAIST.26 EZ 7| "misc_feature"7} misc_binding EE+= protein_bind CHAl AFE|O{OF SHCH

(i) 2t ST.25<223> LIt Q= AL SHEX "note"Q| gt ST.25 E7 7|59 HEO0|0{OF $tCt.
(i) Bt ST.25<223> TC o EXAs HE7 ZotEl ZL X} "note"o| 22 ST.25 EF 7|z o] HA I <223> HEQ
HE0[0fOf BhCf.
ofa| i At A3
53 7= = %
7.2 — BINDING 8.2 — note
7.4 — CARBOHYD 8.2 note
7.10 — DISULFID 8.2 — note
7.11 — DNA_BIND 8.2 — note
7.12 — DOMAIN 8.2 — note
7.16 — LIPID 8.2 — note
7.17 — METAL 8.2 — note
7.18 — MOD_RES 8.2 — note
7.23 — NP_BIND 8.2 — note
7.29 — SITE 8.2 — note
7.39 — ZN_FING 8.2 — note
ADARE:
(a) BHY ST.25<223> WEJ} Q7iL} BHTsD, WY MY B4 S0l W S PEE B Z2, oY Yue e
SHEA} "note"df| Z2tE|0fof Bict.
(i) B4 BHEX} “note”of Ztot7|0f £X et ST.25<223> LEO| ZotE ZE HE= £ HW 2HPEXL “note”of
&Istoio BiCt
(b) B ST.25<223> WEJ} giviLt RXWsM, WOl MY T4 AW Bag S FEIt BHX ¥ Z2,ST.26 £3

7|= "SITE'(17§2] ofnjicdh) & EHYAL "noteE"2t E7H "REGION"(OLD| i At HiQ)S CHAIO| At8SHO{OF BHCt.

N

(i) BrY ST.25<223> LWEJt Qlod SHAX} “note’e| 2 ST.25 EX 7|59 H*I0|0{0F B},

(i) B+ ST.25 <223>

FE0[0{of BCt.

42, 2PIAt “note”?| 72 ST.25 YA} <223> LEQ

AlLtE[ 10
ST.259| 2t EX3H

ofo
s —

= =30) o
ST.260||=

20|0f of2f AlLtZ|2 1101M

X BEAE 27
BESHE 9K 2YRtet
2.

P

M QX5 LIEtYE <222> TETL QICh O2{Lt ST.25& CHREEQ|
QAII 4Ch B 20|, ST.250]= “join”x} A ALXTE e
QX 2RI AofoF SILHCDS EF2 SE B

=

pdE=)

ET

o
[

@8Rt oot %

3 ogy mo

My

At BZE= ST.26, "2 | S 03¢
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Recommendations:

(a) If the ST.25 sequence listing had a <222> field, direct importation or importation into ST.26 format should not
raise any added subject matter consideration;

(b) If the ST.25 sequence listing did not have a <222> field, but location information w as contained in the
application description, then direct importation or importation into ST.26 format should not raise any added subject
matter consideration;

(c) If neither the ST.25 sequence listing, nor the application description contained location information, then
presumably, the feature applies to the entire sequence. (Indicating a location thatis less than the entire sequence
w ithout supportin the application description w ould likely constitute added/deleted subject matter.) Care should be
taken to draft the original (ST.25) sequence listing and application disclosure to include location information to the
extent possible to avoid future issues.

Scenario 11

In ST.25, a coding sequence that encoded a single, contiguous polypeptide but that w as interrupted by one or more non-
coding sequence(s), e.g., introns, was indicated as multiple separate CDS features, as illustrated below:

<220>
<221> CDS
<222> (1)..(571)

<220>
<221> CDS
<222> (639)..(859)

In contrast, ST.26 has a join location operator that specifies that the polypeptides encoded by the indicated locations are
joined and forma single, contiguous polypeptide. (Note: both ST.25 and ST.26 require that the stop codon be included in
the CDS feature location.)

Recommendations:
(a) If the ST.25 sequence listing or the application description clearly indicated that the polypeptide
sequences encoded by the multiple separate CDS features forma single, contiguous polypeptide, then a coding
sequence interrupted by an intron in a single CDS feature must be represented w ith the join location operator, as
illustrated below , such that no added subject matter is introduced:

<INSDFeature_key>CDS</INSDFeature_key>
<INSDFeature_location>join(1..571,639..859)</INSDFeature_location>

(b) If the ST.25 sequence listing or the application description did not indicate that the polypeptide
sequences encoded by the tw oseparate CDS features forma single, contiguous polypeptide, then use of the join
location operator w ould likely constitute added subject matter.

Scenario 12

ST.25 specifies that feature names must be one fromTable 5 or 6. How ever, U.S. regulations indicated that these feature
names w ere recommended, but not required. Therefore, a sequence inan ST.25 sequence listing (compliant w ith U.S.
regulations) might have a “custom” feature key name w ith no corresponding feature key in ST.26. It is also possible that no
feature name w as provided for the <221> field or the <221> field is absent. These scenarios may be handled in a similar
manner.

Recommendation:

The “custom’ feature key name fromST.25 may be representedin an ST.26 sequence listing w ith no added subject matter
as follow s:
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AL
(a) Bt ST.25 MEEF0| <222> LEJF = ER, Y 7MLl ST.26 HACZ JHMQM LAty FIt2 7HFSHH QtElCt
(b) 2t ST.25 MIFFO0| <222> WETF QUX|B (X| FEIL &Yo| 20| Z&E Z2, AT 7ML ST.26 ¥Aloz
TIMRM MARe FIt2 ZhFSHH QHEICH

(c) Bt ST.25 ME=FO|Lt HHo Y F OfCjo|z X FE7b ZetE[of UK A2 Z2, 0] EF2 TH Mo MEE= AR
UFECL(EEe 2HOIM X[RSHK] 0 MAH MIECH 22 AKE HEAISHHE FH7L FIOUAHE HY = ACh) 2 g
As ZHE mst7| 2o, |2 ME=F(ST.25) X EAM7L IXHEE ZASIEE FOE 7|200F 2o}
AlLtE[ @ 11
ST.250 A= R T(coding) AJ 0| tLt2| H&XQl Za|HME|S2 HAL|X|O QIEE(intron) 22 HSEX| %= MY Q8f THEE FL,
QIEEZO ofs) SEHE ZEY ME2 ofz{o ofAlE Htel 20| Chs=2| 7§'d CDS EF2 = HA|:|UCk
<220>
<221>CDS

<222> (1)..(571)

<220>
<221> CDS
<222> (639)..(859)

DZN o=, ST.262 XIAIE AX0f ofs) HoEl Z2lHE|=o QA50f o] eixXQl B2 HEISE HHBES SHHE Join' 9|
GRS Z=Ch(H1:ST.25 & ST.26 25 @XI F=0| CDS §F QIX|0f ZE|0foF BHCt)
DAL
(a) UY ST.25 MYBE & WO HY0| Cho| 7Y CDS SHES0| o3 WS Z2BES AYAo| HYQ| & %awlace
ddets A LEH= 3%, T CDS EFOIA QAEEO Q3 STE RY ME= MFAr0] FIHEX] $EE of2fo
HYE HRet 20| join X ALAIZ EHBIOIOF Bt
<INSDFeature_key>CDS</INSDFeature_key>
<INSDFeature_location>join(1..571,639..859)</INSDF eature_location>
(b) U ST25 NYSE =& wajo| HYo| 2749 ¥ CDS SFo| oJ3) HoE B2/WE|= NHO| Tl ol B2|HEES
ddotits A2 LIEHHX] Q=ChE, join 21K HAXIO| AL AARR F=7t2 ZhFE = QUrh
AlL}E[2 12

ST255 £% FHO| & 5 E& 6 5 oHLf0|0{oF kD A|FSIAIB 0F FHO| G2R 0] ST YIS WYY B4Rl He ofLict
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Type | ST.25Feature Key <221> Potential ST.26 Equivale nt
Feature key Qualifier Qualifier value
NA "Custom” feature key misc_feature note “custom” feature key
name and <223> value
if present
AA “Custom” feature key SITE or REGION note “custom’ feature key
name and <223> value
if present

Scenario 13

ST.25 contains a feature key “VARSPLIC” defined as “description of sequence variants produced by alternative splicing”. In
ST.26, “VARSPLIC” has been replaced w ith the broader featurekey VAR _SEQ defined as “description of sequence variants
produced by alternative splicing, alternative promoter usage, alternative initiation and ribosomal frameshifting”. Therefore,
the ST.26 sequence listing should not use “VAR_SEQ” as areplacement of “VARSPLIC” w ithout a further explanation.

Recommendation:

In ST.26 the feature “VAR_SEQ” should be used w ith the qualifier “note”, w hose value should include an explanation of the
ST.25 narrow erscope, e.g., “sequence variant produced by alternative splicing”. Any additional information contained in an
accompanying ST.25 <223> field should also be included in the qualifier “note”.

Scenario 14
If the source of a sequence was artificial, the ST.25 <213> Organism field requires the phrase “Artificial Sequence”. In

ST.26, the feature key “source” requires the qualifier “organism’, whose value must be indicated as “synthetic construct”,
rather than “Artificial Sequence”.

Recommendation:

The value for the ST.26 qualifier “organism” must be indicated as “synthetic construct”. To avoid potential deleted subject
matter, any explanatory information contained in the required ST.25 <223> field should be included in a qualifier “note” (of
the feature key “source”).

Scenario 15

If the scientific name of the source organismof a sequence is unknow n, the ST.25 <213> Organism field requires the term
“Unknow n”. In ST.26, the feature key “source”requires the qualifier “organism’, whose value must be indicated as
“unidentified”, rather than “Unknow n”.

Recommendation:
The value for the ST.26 qualifier “organism” must be indicated as “unidentified”. To avoid potential deleted subject matter,

any explanatory information contained in the required ST.25 <223> field should be included in a qualifier “note” (of the
feature key “source”).

Scenario 16
ST.25 allow s for the enumeration of amino acids to optionally include negative numbers, counting backw ards starting with

the amino acid nextto number 1, for the amino acids preceding the mature protein, for example pre-sequences, pro-
sequences, pre-pro-sequences and signal sequences. ST.26 does not allow for negative numbers in the feature location.

Recommendations:

(a) If the ST.25 sequence listing had a feature or features represented in a <221> and an accompanying
<222> field w hich contained negative and/or positive numbering, e.g., “PROPEP” and/or “CHAIN", then in the ST.26
sequence listing, the appropriate feature key, e.g., “PROPEP” and/or “CHAIN’, should be used. A qualifier “note”
may be used w ith the information in a <223> field, if any, as the qualifier value;

(b) If the ST.25 sequence listing did not have a feature or features represented ina <221> and
accompanying <222> field, but information w as contained in the application description regarding the negative
and/or positive numbering, then in the ST.26 sequence listing, the appropriate feature key, e.g., “PROPEP” and/or
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EE=ol ST.26 L2
Type ST.25 E% 7|3 <221>
£d 7z e XL sHExt 2t
NA “Custom” £% 7| misc_feature note “custom” £ 7|z 0|2
S <223> ZHRUCHH)
AA “Custom” E% 7|5 SITE E£E&= REGION note “custom” EX 7|z 0|2 9
<223> gH(QUCHH)
AlL}E[2 13
ST.250| = "MEHE AZpo|Al(alternative splicing)Of s MAIEl A 0|0 Cfet My oz Mozl EX 7|& "VARSPLIC'O| Zstg|of UCt.

MEl

|_—|

“VARSPLIC"2 ST.260{|A “

4 A ZE2}0|d(alternative splicing)

MENE @
¥ =TT —

M EHE

2 5 E(alternative promoter) A2, MEAR J§A| & Z|E&

oo JA|Z S (fameshifting)0l ofs MHE ME HO|of Cist d¥" o2 Hol=l ¢ st £EZ 7|= VAR_SEQZ CHM|Z|QUCt [2tA ST.26
MYEEe %71 4% 9/0| “VAR_SEQ'S “VARSPLIC’ C}A10] ALES)AE OfL|gICt

AL

ST.2601| A “VAR_SEQ” EX 2 ™A} “note’?t SHH| ALRSOF 3tH, 11 22 ST. 250 MME O 52 HQZ, o2 £W “sequence variant
produced by alternative splicing”d} 22 MY Z$HS10{0f SHCt ST.25 <223> LEO| ==l =7 ME = $PHX; "note"Of| & ZEHE|0{OF SHCt.

AL}E/© 14

Mol =X7t QZXQl Z ST.25 <213> Organism

Z o< “Artificial Sequence"0|2t= 2717t ZQ3iCt ST.260(A £% 7|% "source”

O|= SHYXt "organism”0| EQslH, 0| 7f2 "Artificial Sequence"7t Ofl "synthetic construct"2 HA|%|O{OF BtC}.

DA

ST.26 $HHX} "organism’Q| Zt2 "synthetic construct"® FEA|T|0{Of stCt. ZAE o2 AMK|E FHE mdta{H T4 ST.25<223> HEO| ZeHE
A MBI} SHHXF "note”(EX 7|% "source”)0|| EEHE|O{Of L}

AL}E[2 15

MGl source MEX Q| &HO| LHX|X| A2 AL, ST.25 <213> Organism Z 0= " Unknown"O|2t= E77F ER3ICH ST.260(A EF
7| "source”0j= St} "organism”O| ER35lH, 0| Zf2 "Unknown"O| Ol "unidenfied"© 2 HA|%Z|0{Of SHC}.

A

ST.26 BHH X} "organism’©| Zf2 "unidentified"2 EA|T|0{OF BHC EYFOZ AINE FHE LSIE{H T4 ST.25<223> LCO| ZoHE MY
HEIL SH™X} "note’(ER 7|Z "source”)0f| ZEHE|O{OF BiC}.

AlLtE[© 16

ST.25= d=(mature) CHEHAl QFO| OFO| At O|& EH T2|-A E(pre-sequence), = Z-A & (pro-sequence), T 2|-Z Z-A & (pre-pro-sequence)
% Mz MY(signal sequence)S {Isl, OfO|:4to] LIO| 18 ofO|it 2O 2 P2 MM ME¥oz 48 JHX|z= AE &sict.

ST.262 E% {IX|oM S5 3 ESHX| &=Lt

i SO o1
(a) Bt ST.25 MEFE0| S H/EE L4(0): "PROPEP” Q= "CHAIN")Z} ZRHEl <221> 8l <222> 0| A E £F0|
Ue 42,8726 MEFE0= ™ EF 7|2, 0| S "PROPEP” SY/tE= "CHAIN"O| A8 E|O{OF BhCt <223> EHEO| HHQt
BN Xt "note"E THYAL USE AEE = ULCH
(b) Bt ST.25 MESE0|= <221> Q <222> o] HHE EZ0| gloLt 24 /Es Yot #HE I LFHol Ao
ZotE 2R, 8T.26 MZEE0 = MHES EF 7|z, 0§ &Y "PROPEP” Sl/EE= "CHAIN"E AtE5H0{oF oict. O EHX| fo® £F
7|= "REGION"O| At&E == QACh FHYXL "note"= EA HYo| Y=ot o SHYRt ¢USZ AF8E + AUCH
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“CHAIN, should be used. Otherw ise, the featurekey “REGION’ may be used. A qualifier “note” may be used w ith
information in the application description, if any, as the qualifier value;

(c) If neither the ST.25 sequence listing, nor the application description, contains information explaining the
negative and/or positive numbering, then to avoid potential deleted subject matter in the ST.26 sequence listing, the
“REGION’ feature key should be used, w here the feature location spans the negatively numbered region of the
ST.25 sequence. Also, a qualifier “note” should be used to indicate that the amino acid sequence was negatively
numbered in the ST.25 sequence listing of the application to w hich priority is claimed.

Scenario 17

ST.25 provides for publication information in fields <300> to <313>. ST.26 does not provide for inclusion of such
information.

Recommendation:

The information contained in ST.25 fields <300> to <313> should be inserted into the accompanying application body, if not
already contained therein.

Scenario 18

ST.25 does not provide a standardized way to indicate thata CDS region of a nucleotide sequence w as to be translated
using a genetic code table other than the standard genetic code table. In contrast, ST.26 has a “transl_table” qualifier that
can be used w ith the “CDS” feature key to indicate that the region is to be translated using an alternative genetic code table.
If the “transl_table” qualifier is not used, the use of the standard genetic code table is assumed.

Recommendations:

(a) If the ST.25 sequence listing or the application description clearly indicated thata CDS region is to be
translated using an alternative genetic code table, then the “trans|_table” qualifier must be used w ith the appropriate
genetic code table number as the qualifier value. Failure to use the “trans|_table” qualifier would likely constitute
added subject matter, as the default “Standard Code” table w ould be assumed. Failure to include, in the ST.26
sequence listing, the alternative genetic code table information fromthe ST.25 sequence listing or fromthe
application description w ould likely constitute deleted subject matter.

(b) If the ST.25 sequence listing or the application description did not indicate thata CDS regionis to be
translated using an alternative genetic code table, then the “transi_table” qualifier should not be used, or should be
used only w ith the qualifier value “1,” i.e., the Standard Code table. Use of the “transl|_table” qualifier w ith any
qualifier value other than “1” w ould likely constitute added and deleted subject matter.

Scenario 19

ST.25 does not provide a standardized way to indicate the location of a feature, in particular, one contained in a site or
region that extends beyond a specified residue or span of residues, e.g., a CDS region of a nucleotide sequence that
extends beyond one or both ends of a disclosed sequence. In contrast, the ST.26 feature location descriptor provides a
standardized way to indicate the location of such a site or region by using the “<* or “>* symbols. For example, the “CDS”
feature location must include the stop codon, even w hen the stop codon is notincluded in the disclosed sequence itself, by
indicating the location as e.g., 1..>321.

Recommendations:
(a) Where the ST.25 sequence listing did not explicitly indicate that the location of a feature extended
beyond the sequence, but such alocationis either supported by the disclosure or is clear fromthe sequence itself,
e.g., the stop codon of a CDS feature thatis not contained in the sequence, then the “<* or “>* symbols may be used
in the ST.26 sequence listing w ithout addition of subject matter.

(b) Where the ST.25 sequence listing did not explicitly indicate that the location of a feature extended
beyond the sequence, and such alocation is neither supported by the disclosure, nor is clear fromthe sequence
itself, then compliance w ith ST.26, w ithout introduction of added subject matter, may not be possible in this situation.
In this case, the priority application and sequence listing are themselves arguably incomplete. In this situation, the
location description of the feature in the ST.26 sequence listing w ill not be afforded priority to the earlier application.
Care should be taken to draft the original (ST.25) sequence listing and application disclosure to include complete
feature information.
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Scenario 20

ST.25 Appendix | requires that w here a nucleotide sequence contains both DNA and RNA fragments, the value in <212>
shall be “DNA” and the combined DNA/RNA molecule shall be further described in the <220> to <223> feature section;
how ever, the exact nature of the furtherdescription is not clear and this requirement is not routinely follow ed. ST.26,
paragraph 55, requires that each

DNA and RNA segment (ST.26 uses “segment” rather than “fragment” for internal consistency) of the combined DNA/RNA
molecule must be further described with the feature key “misc_feature”, which includes the location of the segment, and the
qualifier “note”, w hich indicates whether the segment is DNA or RNA.

Recommendations:

(a) If the ST.25 sequence listing described the DNA and RNA segments in one or more features using <221>
misc_feature, appropriate locations in <222>, and indications in <223> as to w hich segments were DNA or RNA,
then incorporating thatinformation into ST.26 format, using a misc_feature for each DNA and RNA segment, should
not raise any added subject matter consideration;

(b) If the ST.25 sequence listing described the DNA and RNA segments in one or more features using a feature
key in <221> other than misc_feature, appropriate locations in <222>, and indications in <223> identifying w hich
segments are DNA or RNA, then incorporating that information into ST.26 format, using a misc_feature for each
DNA and RNA segment and an additional “note” qualifier w ith the original <221> feature key as the value, should not
raise any added or deleted subject matter consideration;

(c) If the ST.25 sequence listing provides the identity (DNA or RNA) and location of each segmentin a <223>
field that is not associated w ith a <221>and <222> field, e.g., the explanation for an Artificial Sequence, then
incorporating that information into ST.26 format using a misc_feature for each DNA and RNA segment, should not
raise any added subject matter consideration;

(d) If the ST.25 sequence listing described the molecule in a feature using a <221> misc_feature and a <223>
noting that the molecule is a combined DNA/RNA molecule, but did not provide location information for each
segment, and

(i) If the description provided the locations of each DNA and RNA segment, then incorporating that information
into ST.26 format using a misc_feature for each DNA and RNA segment, should not raise any added subject
matter consideration;

(ii) if the description does not contain the location information of each DNA and RNA segment, then compliance
w ith ST.26, w ithout introduction of added subject matter, may not be possible in this situation. In this case,
the priority application and sequence listing are themselves arguably incomplete. In this situation, any
location descriptions of the featuresin the ST.26 sequence listing w ill not be afforded priority to the earlier
application. Care should be taken to draft the original (ST.25) sequence listing and application disclosure to
include complete feature information.

(e) If the ST.25 sequence listing described the molecule in a feature using a feature key in <221> other than
misc_feature and a <223> noting that the molecule is a combined DNA/RNA molecule, but did not provide location
information for each segment, and

(i) If the description provided the locations of each DNA and RNA segment, then incorporating that information
into ST.26 format using a misc_feature for each DNA and RNA segment and an additional “note” qualifier
w ith the original <221> feature key as the value, should not raise any added or deleted subject matter
consideration;

(ii) If the description does not contain the location information of each DNA and RNA segment, then compliance
w ith ST.26, w ithout introduction of added subject matter, may not be possible in this situation. In this case,
the priority application and sequence listing are themselves arguably incomplete. In this situation, any
location descriptions of the featuresin the ST.26 sequence listing w ill not be afforded priority to the earlier
application. Care should be taken to draft the original (ST.25) sequence listing and application disclosure to
include complete feature information.

(f) If the ST.25 sequence listing noted that the molecule is a combined DNA/RNA molecule in a <223> field,
e.g., the explanation for an Artificial Sequence, but did not provide any feature key or location information of each
segment, and
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(i) If the description provided the locations of each DNA and RNA segment, then incorporating that information

into ST.26 format using a misc_feature for each DNA and RNA segment, should not raise any added subject
matter consideration;

(ii) If the description does not contain the location information of each DNA and RNA segment, then compliance
w ith ST.26, w ithout introduction of added subject matter, may not be possible in this situation. In this case,
the priority application and sequence listing are themselves arguably incomplete. In this situation, any
location descriptions of the featuresin the ST.26 sequence listing w ill not be afforded priority to the earlier
application. Care should be taken to draft the original (ST.25) sequence listing and application disclosure to
include complete feature information.

[End of Annex VIl and of Standard]
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