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<210> 1

<211> 1686

<212> DNA

<213> Saccharum officinarum

<400> 1

atggcggacg tgcatgaacc tttggtgcgc cgcaagagga agaaggtttt ggtggactac 60

ttcgtgcagt tccgatggat cctcgtgatc ttcgtggtcc ttcctatttc atctctgatc 120

tacttcaata tctttctggg cgacatgtgg tctgccatga agtcagagaa gaagcgccag 180

aagcaacacg atgagaatgt gcagaaggtt gtgaagcggc tcaagcagag gaacccaaag 240

aaggatggtc ttgtttgcac agccaggaag ccctggattg ctgttggcat gcgcaatgtg 300

gactacaagc gtgcgaggca ttttgaggtt gacctttctt ccttcaggaa catccttgag 360

attgacaaag agaggatggt tgccaaggtt gagccccttg taaacatggg tcagataacc 420

agagctacct gcccaatgaa ccttgccctt gcagtcgtcg ctgagcttga cgacctcact 480

gttggtgggc tgatcaatgg ttatggaatt gaggggagct ctcatctcta tggccttttce 540

tctgacacgg ttgttgcaat ggaagttgtt cttgcagatg gccgggttgt tagggccacc 000

aaggataatg agtactctga ccttttctat ggcattccct ggtcccaggg aacacttggg 660

ttccttgtcet ctgctgagat caagctgatt cccatcaagg agtacatgaa gctcacctac 720

attccagtga aagggagtct gaaggaaatc gcgcaggcct atgctgattc tttcgcgcca 780

agagatggtg acccagcaaa ggtccctgac tttgttgaag gaatggtgta cacagaaagc 840

gagggtgtca tgatgactgg tgtgtatgct tcgaaagaag aggcgaagaa gaagggcaac 900

aagatcaact gcgtggggtg gtggtttaag ccctggttct accagcatgc tcagacagcg 960

ctcaagaggg gcgagtttgt ggagtacatc ccaacaagag agtactacca ccgccacacc 1020

cggtgcctgt actgggaggg aaagctgatc ctgccattcg gtgaccagtt ctggttcagg 1080

ttcctgctgg gttggctcat gccaccaaag gtgtctcttc tgaaggcgac tcagggtgag 1140

gctatcagga actactacca tgacaaccat gtgatccagg acatgctggt gccgctgtac 1200

aaggttggag atgctctcga gttcgtgcac cgcgagatgg aggtgtatcc tctgtggctg 1260

tgccctcacc gectgtacaa gctgccecgtg aagacaatgg tgtaccctga gcctgggttce 1320

gagcaccagc acaggcaggg cgacacaagc tacgcacaga tgttcacgga cgtgggcgtg 1380

tactacgctc ctgctgcggt cctaagggga gaggagttca atggcgtgga ggcggtgcac 1440

aggctggagc agtggctgat cgagaaccac agctaccagc cacagtacgc ggtgtcggag 1500

ctgaatgaga aggacttctg gcgcatgttt gacgcgtccc actacgagca ctgccggcac 1560

aagtatgggg cggtgggcac gttcatgagc gtgtactaca agtcgaagaa ggggcgcaag 1620

acggagaagg aggtgcagga ggcggaggcg gccatcctgg agccggccta cgcggacgag 1680

gcctaa 1686

<210> 2

<211> 561

<212> PRT

<213> Saccharum officinarum
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<400>

Met
Leu
Val
Met
Glu
65

Lys
Met
Ser
Lys
Pro
145
Val
Tyr
Asp
Phe
Ala
225
Ile
Ser
Glu
Tyr
Val
305
Leu
His
Phe
Pro
Tyr
385
Lys
Pro

Met

Thr

Ala
Val
Leu
Trp
50

Asn
Asp
Arg
Ser
Val
130
Met
Gly
Gly
Gly
Tyr
210
Glu
Pro
Phe
Gly
Ala
290
Gly
Lys
Arg
Gly
Lys
370
Tyr
Val
Leu

Val

Ser

Asp
Asp
Pro
35

Ser
Val
Gly
Asn
Phe
115
Glu
Asn
Gly
Leu
Arg
195
Gly
Ile
Val
Ala
Met
275
Ser
Trp
Arg
His
Asp
355
Val
His
Gly
Trp
Tyr

435
Tyr

Val
Tyr
20

Ile
Ala
Gln
Leu
Val
100
Arg
Pro
Leu
Leu
Phe
180
Val
Ile
Lys
Lys
Pro
260
Val
Lys
Trp
Gly
Thr
340
Gln
Ser
Asp
Asp
Leu
420

Pro

Ala

His
Phe
Ser
Met
Lys
Val
85

Asp
Asn
Leu
Ala
Ile
165
Ser
Val
Pro
Leu
Gly
245
Arg
Tyr
Glu
Phe
Glu
325
Arg
Phe
Leu
Asn
Ala
405
Cys

Glu

Gln

Glu
Val
Ser
Lys
Val
70

Cys
Tyr
Ile
Val
Leu
150
Asn
Asp
Arg
Trp
Ile
230
Ser
Asp
Thr
Glu
Lys
310
Phe
Cys
Trp
Leu
His
390
Leu
Pro

Pro

Met

Pro
Gln
Leu
Ser
55

Val
Thr
Lys
Leu
Asn
135
Ala
Gly
Thr
Ala
Ser
215
Pro
Leu
Gly
Glu
Ala
295
Pro
Val
Leu
Phe
Lys
375
Val
Glu
His
Gly

Phe
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Leu
Phe
Ile
40

Glu
Lys
Ala
Arg
Glu
120
Met
Val
Tyr
Val
Thr
200
Gln
Ile
Lys
Asp
Ser
280
Lys
Trp
Glu
Tyr
Arg
360
Ala
Ile
Phe
Arg
Phe

440
Thr

Val Arg Arg

Arg
25

Tyr
Lys
Arg
Arg
Ala
105
Ile
Gly
Val
Gly
Val
185
Lys
Gly
Lys
Glu
Pro
265
Glu
Lys
Phe
Tyr
Trp
345
Phe
Thr
Gln
Val
Leu
425

Glu

Asp

10
Trp

Phe
Lys
Leu
Lys
90

Arg
Asp
Gln
Ala
Ile
170
Ala
Asp
Thr
Glu
Ile
250
Ala
Gly
Lys
Tyr
Ile
330
Glu
Leu
Gln
Asp
His
410
Tyr
His

Val

Ile
Asn
Arg
Lys
75

Pro
His
Lys
Ile
Glu
155
Glu
Met
Asn
Leu
Tyr
235
Ala
Lys
Val
Gly
Gln
315
Pro
Gly
Leu
Gly
Met
395
Arg
Lys

Gln

Gly

Page 2

Lys
Leu
Ile
Gln
60

Gln
Trp
Phe
Glu
Thr
140
Leu
Gly
Glu
Glu
Gly
220
Met
Gln
Val
Met
Asn
300
His
Thr
Lys
Gly
Glu
380
Leu
Glu
Leu
His

Val

Arg
Val
Phe
45

Lys
Arg
Ile
Glu
Arg
125
Arg
Asp
Ser
Val
Tyr
205
Phe
Lys
Ala
Pro
Met
285
Lys
Ala
Arg
Leu
Trp
365
Ala
Val
Met
Pro
Arg

445
Tyr

Lys
Ile
30

Leu
Gln
Asn
Ala
Val
110
Met
Ala
Asp
Ser
Val
190
Ser
Leu
Leu
Tyr
Asp
270
Thr
Ile
Gln
Glu
Ile
350
Leu
Ile
Pro
Glu
Val
430

Gln

Tyr

Lys
15

Phe
Gly
His
Pro
Val
95

Asp
Val
Thr
Leu
His
175
Leu
Asp
Val
Thr
Ala
255
Phe
Gly
Asn
Thr
Tyr
335
Leu
Met
Arg
Leu
Val
415
Lys

Gly

Ala

Val
Val
Asp
Asp
Lys
80

Gly
Leu
Ala
Cys
Thr
160
Leu
Ala
Leu
Ser
Tyr
240
Asp
Val
Val
Cys
Ala
320
Tyr
Pro
Pro
Asn
Tyr
400
Tyr
Thr

Asp

Pro



450
Ala Ala
465

Arg

Val

Leu Glu

Ala Val Ser

Ser His Tyr

515

Met Ser Val
530

Val Gln

545

Ala

Glu

<210> 3

<211> 1687
<212> DNA
<213>

<400> 3

atggcggacyg
ttcgtgcagt
tacttcaata
aagcaacacg
aaggatggtc
gactacaagc
attgacaaag
agagctacct
tgttggtggyg
ctctgacacg
caaggataat
gttccttgtc
cattccagtg
aagagatggt
cgagggtgtc
caagatcaac
gctcaagagg
ccggtgcectg
gttcctgcectg
ggctatcagg
caaggttgga
gtgccctcac
cgagcaccag
gtactacgct
caggctggag
gctgaatgag
caagtatggg
gacggagaag
ggcctaa

<210> 4

<211> 561
<212> PRT
<213>

<400> 4

Leu Arg

Gly

PF58811.ST25.txt

455

Glu Glu

470

Gln Trp
485
Glu Leu
500
Glu His

Tyr Tyr

Ala Glu

Leu
Asn
Cys
Lys

Ala

Ile Glu

Glu Lys
His
520
Lys

Arg

Ser
535

Ala Ile

550

tgcatgaacc
tcecgatggat
tctttctggg
atgagaatgt
ttgtttgcac
gtgcgaggca
agaggatggt
gcccaatgaa
ctgatcaatg
gttgttgcaa
gagtactctg
tctgctgaga
aaagggagtc
gacccagcaa
atgatgactg
tgcgtggggt
ggcgagtttyg
tactgggagg
ggttggctca
aactactacc
gatgctctcg
cgcctgtaca
cacaggcagg
cctgctgcgg
cagtggctga
aaggacttct
gcggtgggcea
gaggtgcagg

Arabidopsis thaliana

tttggtgcgce
cctcgtgatce
cgacatgtgg
gcagaaggtt
agccaggaag
ttttgaggtt
tgccaaggtt
ctcttgccect
gttatggaat
tggaagttgt
accttttcta
tcaagctgat
tgaaggaaat
aggtccctga
gtgtgtatgc
ggtggtttaa
tggagtacat
gaaagctgat
tgccaccaaa
atgacaacca
agttcgtgca
agctgccegt
gcgacacaag
tcctaagggg
tcgagaacca
ggcgcatgtt
cgttcatgag
aggcggaggce

Arabidopsis thaliana

Phe Asn Gly

475
His Ser
490
Phe

Asn

Asp
505
Lys

Trp

Tyr Gly

Lys Gly Arg

Glu Pro

555

Leu

cgcaagagga
ttcgtggtcee
tctgccatga
gtgaagcgge
ccctggattg
gacctttctt
gagccccttg
tgcagtcgtc
tgaggggagc
tcttgcagat
tggcattccc
tcccatcaag
cgcgcaggcce
ctttgttgaa
ttcgaaagaa
gccctggtte
cccaacaaga
cctgccattc
ggtgtctctt
tgtgatccag
ccgcgagatg
gaagacaatg
ctacgcacag
agaggagttc
cagctaccag
tgacgcgtcc
cgtgtactac
ggccatcctg

460

Val Glu Ala

Tyr Gln Pro
Phe
510

Gly

Arg Met

Ala Val
525
Lys Thr Glu
540
Ala

Tyr Ala

agaaggtttt
ttcctatttce
agtcagagaa
tcaagcagag
ctgttggcat
ccttcaggaa
taaacatggg
gctgagcttyg
tctcatctcet
ggccgggttyg
tggtcccagg
gagtacatga
tatgctgatt
ggaatggtgt
gaggcgaaga
taccagcatg
gagtactacc
ggtgaccagt
ctgaaggcga
gacatgctgg
gaggtgtatc
gtgtaccctg
atgttcacgg
aatggcgtgg
ccacagtacg
cactacgagc
aagtcgaaga
gagccggcect

Val His
480
Gln Tyr
495
Asp Ala

Thr Phe

Lys Glu

Glu
560

Asp

ggtggactac
atctctgatc
gaagcgccag
gaacccaaag
gcgcaatgtyg
catccttgag
tcagataacc
acgacctcac
atggcctttt
ttagggccac
gaacacttgg
agctcaccta
ctttcgcgcece
acacagaaag
agaagggcaa
ctcagacagc
accgccacac
tctggttcag
ctcagggtga
tgccgcectgta
ctctgtggct
agcctgggtt
acgtgggcgt
aggcggtgca
cggtgtcgga
actgccggca

aggggcgcaa
acgcggacga

Met Ser Asp Leu Gln Thr Pro Leu Val Arg Pro Lys Arg Lys Lys Thr

Page 3

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1687



Trp
Val
Met
Glu
65

Lys
Met
Gly
Arg
Pro
145
Val
Tyr
Gly
Tyr
Ala
225
Ile
Ser
Glu
Tyr
Val
305
Leu
His
Phe
Pro
Tyr
385
Lys
Pro
Gln

Thr

Gly
465

Val
Leu
Trp
50

Asn
Asp
Arg
Glu
Val
130
Met
Gly
Gly
Gly
Tyr
210
Glu
Pro
Phe
Gly
Ala
290
Gly
Lys
Arg
Gly
Lys
370
Tyr
Val
Ile
Ile
Glu

450
Cys

Asp
Pro
35

Ser
Val
Gly
Asn
Phe
115
Glu
Asn
Gly
Leu
Glu
195
Ala
Ile
Val
Ala
Met
275
Ser
Trp
Lys
His
Asp
355
Val
His
Gly
Trp
Tyr
435

Asp

Val

Tyr
20

Phe
Glu
Lys
Leu
Val
100
Arg
Pro
Leu
Leu
Phe
180
Leu
Ile
Arg
Lys
Pro
260
Val
Lys
Trp
Gly
Thr
340
Gln
Ser
Asp
Asp
Leu
420
Pro

Ala

Leu

Phe
Ser
Ser
Lys
Val
85

Asp
Asn
Leu
Ser
Ile
165
Ala
Val
Pro
Leu
Gly
245
Lys
Tyr
Glu
Phe
Gln
325
Arg
Phe
Leu
Met
Ala
405
Cys
Glu

Gln

Arg

Val
Ala
Lys
Val
70

Cys
Tyr
Ile
Val
Leu
150
Asn
Asp
Arg
Trp
Ile
230
Asp
Asp
Asn
Glu
Lys
310
Phe
Cys
Trp
Leu
His
390
Leu
Pro
Pro

Met

Gly
470

Lys
Thr
Ser
55

Ile
Thr
Lys
Leu
Asn
135
Ala
Gly
Thr
Ala
Ser
215
Lys
Leu
Gly
Pro
Ala
295
Pro
Val
Leu
Phe
Lys
375
Val
Glu
His
Gly
Tyr

455
Glu
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Phe
Phe
40

Phe
Lys
Ala
Arg
Glu
120
Met
Val
Tyr
Val
Thr
200
Gln
Val
Gln
Asp
Thr
280
Lys
Trp
Glu
Tyr
Arg
360
Ala
Ile
Trp
Lys
Phe
440

Thr

Glu

Arg
25

Tyr
Glu
Arg
Arg
Ala
105
Ile
Gly
Val
Gly
Glu
185
Arg
Gly
Lys
Ala
Lys
265
Glu
Lys
Phe
Tyr
Trp
345
Tyr
Thr
Gln
Val
Leu
425
Glu

Asp

Phe

10
Trp

Phe
Lys
Leu
Lys
90

Arg
Asn
Gln
Ala
Ile
170
Ala
Asp
Thr
Glu
Leu
250
Ser
Gly
Lys
Tyr
Ile
330
Glu
Leu
Gln
Asp
His
410
Phe
Tyr

Val

Asp

Ile
Leu
Arg
Lys
75

Pro
His
Lys
Ile
Glu
155
Glu
Tyr
Asn
Leu
Tyr
235
Ala
Lys
Val
Gly
Gln
315
Pro
Gly
Leu
Gly
Met
395
Arg
Lys
Glu

Gly

Gly
475

Page 4

Ile
Ile
Gln
00

Gly
Trp
Phe
Glu
Ser
140
Leu
Gly
Glu
Glu
Gly
220
Met
Gln
Ile
Met
Asn
300
His
Thr
Lys
Gly
Glu
380
Leu
Glu
Gln
Asn
Val

460
Ser

Val
Tyr
45

Lys
Arg
Ile
Glu
Lys
125
Arg
Asp
Ser
Ile
Tyr
205
Leu
Arg
Gly
Pro
Met
285
Lys
Ala
Arg
Leu
Trp
365
Ala
Val
Met
Pro
Arg
445

Tyr

Glu

Ile
30

Leu
Glu
Asp
Ala
Val
110
Met
Ala
Asp
Ser
Val
190
Ser
Leu
Leu
Tyr
Asp
270
Val
Ile
Gln
Glu
Ile
350
Leu
Ile
Pro
Glu
Ile
430
Gln

Tyr

Ala

15
Phe

Gly
His
Ala
Val
95

Asp
Thr
Thr
Leu
His
175
Leu
Asp
Val
Thr
Ile
255
Phe
Gly
Asn
Thr
Tyr
335
Leu
Met
Arg
Leu
Val
415
Lys
Gly

Ala

Val

Ile
Asp
Asp
Ser
80

Gly
Leu
Ala
Val
Thr
160
Ile
Ala
Leu
Ala
Tyr
240
Asp
Val
Thr
Asn
Ala
320
Tyr
Pro
Pro
Asn
Tyr
400
Tyr
Gly
Asp

Pro

Arg
480



Arg Met Glu

Ala Val Ser

Glu Leu Tyr
515
Val

Met Ser

530
Val Arg
545

Asp

Glu

<210> 5

<211> 1686
<212> DNA
<213> Bras

<400> 5
atgtcggatc
ttcatccagt
tacttcctca
aaagaacacg
aaggacgggc
gactacaagc
attgacaaag
cgtgttaccg
gttggtggac
acagacactg
agggacaatg
cttcttgttg
attccggtca
agagatcggg
gaaggtgtaa
aagatcaata
ttgaagaaag
agttccttgt
ttcttgtttg
gccatcagaa
aaagtcggtg
tgccctcaca
gagtatgaga
tactacgctc
aagatggagc
ctcgacgaga
aagtacaggg
actgagaaag
gattaa

<210> 6
<211> 56l
<212> PRT
<213> Bras

<400> ©

Lys Trp
485
Glu Leu
500
Glu Glu

Tyr Tyr

Ala Glu

Leu
Asp
Cys
Lys

Gln
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Ile

Glu Lys

Arg Lys
520
Ser Lys
535

Ala His

550

sica rapa

ttgaggcacc
tcecgatggat
cctatctcgg
accaaaacgt
ttgtttgcac
gagcccgaca
acagaatgat
taccaatgaa
tcatcaacgg
ttgaggctta
agtactctga
ctgccgagat
agggcgatct
atccagctaa
tgatgacagg
acgttggatg
gagagtttgt
attgggaagg
gatggttgat
actactacca
atgctctcaa
aactctttaa
tgagacaggg
ctggtcctgt
agtggctgat
ggagcttctg
ctgtaggcac
aagtcagaga

sica rapa

actagtacgt
cgtcgtcatc
cgatgtttgg
taacaaagtc
cgcacgtaaa
tttcgaagtc
tgctagagtg
cctatcecctt
ctacggcatt
cgagattgtt
cctattctat
caggcttgta
acaaaccata
gataccagat
tacatatgca
gtggttcaag
tgagtacatt
taagcttatc
gcctccgaag
tgagatgcat
atgggtcgac
acaaccggtt
agacacagaa
cctgagaggc
agaaaaccat
gagaatgttt
attcatgagc
agctgagcaa

Glu Asn His Gly

490
Ser Phe Trp
505
Lys Tyr Arg

Lys Gly Arg

Leu Glu Thr
555

ccaaaaagaa
ttcatcgtcc
tctgaaacaa
atcaaacgac
ccttggatcg
gacttgtctg
gagcctcttg
gcagttgtcg
gaaggaagct
ctagctggtg
gctattccat
cacatcaaag
gctcaaggtt
tttgttgaag
tcgagagaag
ccatggttct
ccaactcgag
cttcecgtttg
gtctctcttc
gtcatccaag
cgtgaaatgg
aaaagcatga
gatgcacaga
gaagtgttcg
ggctaccagc
gacgctgact
atttattaca
gctcatctcg

Phe Gln Pro

Met Phe
510
Gly

Arg
Ala Ile
525
Lys Thr Glu
540
Ala

Tyr Ala

agaagatatg
ttcccatctce
aatcctacga
tcaagggaag
ctgtaggaat
cgttccgtaa
tgaacatggg
ctgagctaga
ctcacgtgca
gggaacttgt
ggtcacaagg
aatacatgaa
atatggactc
gcatggttta
aggctaagag
accaatatgc
aatattacca
gtgaccagtt
ttaaggccac
acatgcttgt
aggtttatcc
ttaaccctga
tgtacactga
atggagttga
ctcagtatgc
tgtatgagca
agtcgaagaa
aaacagccta

Gln
495
Asn

Tyr
Gly

Thr Phe

Lys Glu

Glu Ala
560

ggttgattac
cgccacatta
gaaacgtcaa
ggatgcatca
gagaaacgtg
catcctaaag
acagattagc
tgatctcacc
tggtttgttt
ccgggccact
gacacttggg
acttacttac
ttttgcacct
tagtccaagt
gaaagggaac
acaaacggca
taggcacact
ctggtttagg
tcaaggtgaa
tcectcetcectac
actttggctg
accaggattt
cgttggagtc
agctgtgcgce
agtatctgag
ttgccgcagg
gggacgtaag
tgccgaggga

Met Ser Asp Leu Glu Ala Pro Leu Val Arg Pro Lys Arg Lys Lys Ile

1

5

10

15

Trp Val Asp Tyr Phe Ile Gln Phe Arg Trp Ile Val Val Ile Phe Ile

20

25
Page 5

30

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
le86



Val
Val
Gln
65

Lys
Met
Ser
Arg
Pro
145
Val
His
Gly
Phe
Ala
225
Ile
Ser
Glu
Tyr
Val
305
Leu
His
Phe
Pro
Tyr
385
Lys
Pro
Met
Thr
Gly
465

Lys

Ala

Leu
Trp
Asn
Asp
Arg
Ala
Val
130
Met
Gly
Gly
Gly
Tyr
210
Glu
Pro
Phe
Gly
Ala
290
Gly
Lys
Arg
Gly
Lys
370
Tyr
Val
Leu
Ile
Glu
450
Pro

Met

Val

Pro
35

Ser
Val
Gly
Asn
Phe
115
Glu
Asn
Gly
Leu
Glu
195
Ala
Ile
Val
Ala
Met
275
Ser
Trp
Lys
His
Asp
355
Val
His
Gly
Trp
Asn
435
Asp
Val

Glu

Ser

Ile
Glu
Asn
Leu
Val
100
Arg
Pro
Leu
Leu
Phe
180
Leu
Ile
Arg
Lys
Pro
260
Val
Arg
Trp
Gly
Thr
340
Gln
Ser
Glu
Asp
Leu
420
Pro
Ala
Leu

Gln

Glu

Ser
Thr
Lys
Val
85

Asp
Asn
Leu
Ser
Ile
165
Thr
Val
Pro
Leu
Gly
245
Arg
Tyr
Glu
Phe
Glu
325
Ser
Phe
Leu
Met
Ala
405
Cys
Glu
Gln
Arg
Trp

485
Leu

Ala
Lys
Val
70

Cys
Tyr
Ile
Val
Leu
150
Asn
Asp
Arg
Trp
Val
230
Asp
Asp
Ser
Glu
Lys
310
Phe
Ser
Trp
Leu
His
390
Leu
Pro
Pro
Met
Gly
470

Leu

Asp

Thr
Ser
55

Ile
Thr
Lys
Leu
Asn
135
Ala
Gly
Thr
Ala
Ser
215
His
Leu
Arg
Pro
Ala
295
Pro
Val
Leu
Phe
Lys
375
Val
Lys
His
Gly
Tyr
455
Glu

Ile

Glu

PF58811.ST25.txt
Leu Tyr Phe Leu Thr

40
Tyr

Lys
Ala
Arg
Lys
120
Met
Val
Tyr
Val
Thr
200
Gln
Ile
Gln
Asp
Ser
280
Lys
Trp
Glu
Tyr
Arg
360
Ala
Ile
Trp
Lys
Phe
440
Thr
Val

Glu

Arg

Glu
Arg
Arg
Ala
105
Ile
Gly
Val
Gly
Glu
185
Arg
Gly
Lys
Thr
Pro
265
Glu
Arg
Phe
Tyr
Trp
345
Phe
Thr
Gln
Val
Leu
425
Glu
Asp
Phe

Asn

Ser

Lys
Leu
Lys
90

Arg
Asp
Gln
Ala
Ile
170
Ala
Asp
Thr
Glu
Ile
250
Ala
Gly
Lys
Tyr
Ile
330
Glu
Leu
Gln
Asp
Asp
410
Phe
Tyr
Val
Asp
His

490
Phe

Arg
Lys
75

Pro
His
Lys
Ile
Glu
155
Glu
Tyr
Asn
Leu
Tyr
235
Ala
Lys
Val
Gly
Gln
315
Pro
Gly
Phe
Gly
Met
395
Arg
Lys
Glu
Gly
Gly
475
Gly

Trp

Page 6

Gln
00

Gly
Trp
Phe
Asp
Ser
140
Leu
Gly
Glu
Glu
Gly
220
Met
Gln
Ile
Met
Asn
300
Tyr
Thr
Lys
Gly
Glu
380
Leu
Glu
Gln
Met
Val
460
Val

Tyr

Arg

Tyr
45

Lys
Arg
Ile
Glu
Arg
125
Arg
Asp
Ser
Ile
Tyr
205
Leu
Lys
Gly
Pro
Met
285
Lys
Ala
Arg
Leu
Trp
365
Ala
Val
Met
Pro
Arg
445
Tyr
Glu

Gln

Met

Leu
Glu
Asp
Ala
Val
110
Met
Val
Asp
Ser
Val
190
Ser
Leu
Leu
Tyr
Asp
270
Thr
Ile
Gln
Glu
Ile
350
Leu
Ile
Pro
Glu
Val
430
Gln
Tyr
Ala

Pro

Phe

Gly
His
Ala
Val
95

Asp
Ile
Thr
Leu
His
175
Leu
Asp
Val
Thr
Met
255
Phe
Gly
Asn
Thr
Tyr
335
Leu
Met
Arg
Leu
Val
415
Lys
Gly
Ala
Val
Gln

495
Asp

Asp
Asp
Ser
80

Gly
Leu
Ala
Val
Thr
160
Val
Ala
Leu
Ala
Tyr
240
Asp
Val
Thr
Asn
Ala
320
Tyr
Pro
Pro
Asn
Tyr
400
Tyr
Ser
Asp
Pro
Arg
480

Tyr

Ala



Asp Leu Tyr
515
Met Ser Ile
530
Val Arg Glu
545
Asp

<210> 7

<211> 1704
<212> DNA
<213> Glyc

<400> 7

atgtcagatc
gttcagtttc
ttccttacat
gaacatgatyg
gatggtcttg
tataagagag
gacaaagaac
gtgactgtac
ggtggtctca
gatactgttg
gacaatgagt
cttgttgctg
cctgttgttg
gatggagacc
ccaacagaag
gggaataaga
acggcactga
cacacgagat
tttaggtatc
ggtgatgcta
ttgtacaagg
tggctctgcce
ggattcgaac
ggagtttatt
gtgcgtaaaa
tcagagctgt
aggaggaagt
aggaaaactg
gaagttgatc

<210> 8
<211> 567
<212> PRT
<213> Glyc

<400> 8
Met Ser Asp
1

Val Asp Tyr

Leu Pro Ile
35
Arg Ser Glu

500
Glu

Tyr

Ala

PF58811.ST25.txt

520

535

550

ine max

ttgaggctcc
gatggatcct
accttgggga
agaatgtgaa
tctgtaccge
cccgtcecattt
ggatgattgc
ccatgaatct
ttaacggcta
tggcctatga
actctgatct
ctgagatcag
gcaccctgca
aggataatga
gtgtgatgat
tcaacagtgt
agaaaggaga
gcttgtactg
tgtttggctg
taagaaacta
tgggagatgc
cacacaaatt
tacaccgcag
atgcaccagg
tggagaactg
ccgagaaaaa
atggagctgt
agaaggaggt
aaccagtaga

ine max

Leu Glu

Phe
20
Ser

Val
Phe

Trp Lys

Ala

cttgcgcect
tgttattttt
tgtaagatct
gaaggttatc
tcgtaagccce
tgaagttgat
aagagttgag
ttcecettget
tggtatagaa
aattattttg
atactatgcc
gcttataccc
agatcttgct
ggagaaggtt
gacaggaaga
aggatggtgg
gtttgtagaa
ggagggaaag
gttgatgcca
ttaccatgaa
tttagaatgg
gttcaagctg
gcaaggagac
tcctgttett
gttgattgaa
cttctggagg
tgggaccttt
acaagaagca
ctga

Pro

505

His Cys Arg Arg Lys Tyr Arg
Tyr Lys Ser Lys Lys Gly Arg

Glu Gln Ala His Leu Glu Thr

555

aagaggaaga
gtggtccttc
gagtggaagt
aaacgtctca
tggattgctg
ttgtctgctt
cccctagtceca
gtagttgcag
ggaagctccc
gctgatggca
attccgtggt
gttaaggagt
caggcatatt
ccagactttg
tatgcttcaa
tttaaaccct
tacattccta
cttatcctcc
cccaaggttt
atgcatgtca
gttcaccgtg
cctgtcaaaa
acccaaactg
aggggtgagyg
aatcatggtt
atgtttgatg
atgagtgtat
gagcaagcgc

510

Ala Val Gly Thr Phe

525

Lys Thr Glu Lys Glu

540

Ala Tyr Ala Glu Gly

aggtttgggt
ccatctcctt

cctataagac
aacagaggaa
ttgggatgcg
tccggaatgt
acatgggtca
agcttgatga
acaaatatgg
ctcttgtgag
ctcagggaac
acatgaagct
gtgattcttt
ttgaaggaat
aggaagaggc
ggttctatca
ccagagaata
catttgctga
ctctcctcaa
tccaggacat
agatggaggt
ctatgattta
ctcaaatgta
tatttgatgg
ttcagccaca
ctggtttata
actacaaatc
accttgaaac

560

ggactatttc
caccatttat
gcgtcagaag
tccatcaaaa
gaacgttgac
acttgagatc
gatcagcagg
tctaactgtc
tttgttcgcet
agccaccaag
actcggceccectt
aacctataaa
tgctcccaga
gatttataca
caagaagaag
gcatgcacag
ttatcacagg
tcaattttgg
ggcaactcaa
gcttgttect
ataccccatt
cceccgagceca
cacagatgtt
ggcagaagca
gtatgctgtg
tgagcatact
aaagaagggc
tgcatatgca

Gln

Thr

Ser

Phe
Ile

Tyr

Leu Arg Pro
10
Arg Trp Ile
25
Tyr Phe Leu
40
Lys Thr Arg

Lys
Leu
Thr

Gln

Page 7

Arg
Val
Tyr

Lys

Lys
Ile
Leu

45
Glu

Lys Val Trp
15

Phe Val Val

30

Gly Asp Val

His Asp Glu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1704



Asn
65

Asp
Arg
Ala
Val
Met
145
Gly
Gly
Gly
Tyr
Glu
225
Pro
Phe
Phe
Gly
Asn
305
Thr
Tyr
Leu
Met
Arg
385
Leu
Val
Lys
Gly
Ala
465
Val

Gln

Asp

50
Val

Gly
Asn
Phe
Glu
130
Asn
Gly
Leu
Thr
Ala
210
Ile
Val
Ala
Val
Arg
290
Ser
Ala
Tyr
Pro
Pro
370
Asn
Tyr
Tyr
Thr
Asp
450
Pro
Arg

Tyr

Ala

Lys
Leu
Val
Arg
115
Pro
Leu
Leu
Phe
Leu
195
Ile
Arg
Val
Pro
Glu
275
Tyr
Val
Leu
His
Phe
355
Pro
Tyr
Lys
Pro
Met
435
Thr
Gly
Lys

Ala

Gly
515

Lys
Val
Asp
100
Asn
Leu
Ser
Ile
Ala
180
Val
Pro
Leu
Gly
Arg
260
Gly
Ala
Gly
Lys
Arg
340
Ala
Lys
Tyr
Val
Ile
420
Ile
Gln
Pro
Met
Val

500
Leu

Val
Cys
Tyr
Val
Val
Leu
Asn
165
Asp
Arg
Trp
Ile
Thr
245
Asp
Met
Ser
Trp
Lys
325
His
Asp
Val
His
Gly
405
Trp
Tyr
Thr
Val
Glu
485

Ser

Tyr

Ile
70

Thr
Lys
Leu
Asn
Ala
150
Gly
Thr
Ala
Ser
Pro
230
Leu
Gly
Ile
Lys
Trp
310
Gly
Thr
Gln
Ser
Glu
390
Asp
Leu
Pro
Ala
Leu
470
Asn

Glu

Glu

55
Lys

Ala
Arg
Glu
Met
135
Val
Tyr
Val
Thr
Gln
215
Val
Gln
Asp
Tyr
Glu
295
Phe
Glu
Arg
Phe
Leu
375
Met
Ala
Cys
Glu
Gln
455
Arg
Trp

Leu

His

PF58811.ST25.txt

Arg
Arg
Ala
Ile
120
Gly
Val
Gly
Val
Lys
200
Gly
Lys
Asp
Gln
Thr
280
Glu
Lys
Phe
Cys
Trp
360
Leu
His
Leu
Pro
Pro
440
Met
Gly
Leu

Ser

Thr
520

Leu Lys Gln

Lys
Arg
105
Asp
Gln
Ala
Ile
Ala
185
Asp
Thr
Glu
Leu
Asp
265
Pro
Ala
Pro
Val
Leu
345
Phe
Lys
Val
Glu
His
425
Gly
Tyr
Glu
Ile
Glu

505
Arg

Pro
90

His
Lys
Ile
Glu
Glu
170
Tyr
Asn
Leu
Tyr
Ala
250
Asn
Thr
Lys
Trp
Glu
330
Tyr
Arg
Ala
Ile
Trp
410
Lys
Phe
Thr
Val
Glu
490

Lys

Arg

75
Trp

Phe
Glu
Ser
Leu
155
Gly
Glu
Glu
Gly
Met
235
Gln
Glu
Glu
Lys
Phe
315
Tyr
Trp
Tyr
Thr
Gln
395
Val
Leu
Glu
Asp
Phe
475
Asn

Asn

Lys

Page 8

60
Arg

Ile
Glu
Arg
Arg
140
Asp
Ser
Ile
Tyr
Leu
220
Lys
Ala
Glu
Gly
Lys
300
Tyr
Ile
Glu
Leu
Gln
380
Asp
His
Phe
Leu
Val
460
Asp
His
Phe

Tyr

Asn
Ala
Val
Met
125
Val
Asp
Ser
Ile
Ser
205
Leu
Leu
Tyr
Lys
Val
285
Gly
Gln
Pro
Gly
Phe
365
Gly
Met
Arg
Lys
His
445
Gly
Gly
Gly

Trp

Gly
525

Pro
Val
Asp
110
Ile
Thr
Leu
His
Leu
190
Asp
Val
Thr
Cys
Val
270
Met
Asn
His
Thr
Lys
350
Gly
Asp
Leu
Glu
Leu
430
Arg
Val
Ala
Phe
Arg

510
Ala

Ser
Gly
Leu
Ala
Val
Thr
Lys
175
Ala
Leu
Ala
Tyr
Asp
255
Pro
Met
Lys
Ala
Arg
335
Leu
Trp
Ala
Val
Met
415
Pro
Arg
Tyr
Glu
Gln
495

Met

Val

Lys
80

Met
Ser
Arg
Pro
Val
160
Tyr
Asp
Tyr
Ala
Lys
240
Ser
Asp
Thr
Ile
Gln
320
Glu
Ile
Leu
Ile
Pro
400
Glu
Val
Gln
Tyr
Ala
480
Pro

Phe

Gly



Thr

530
Lys
545
Glu

<210> 9

<211> 1692
<212> DNA
<213>

<400> 9

atgtcagatc
gtccagtttc
tttctcatat
gaacatgatg
gatggtcttg
tataagagag
gataaacaga
gtcacagttc
ggtggtctca
gatactgttyg
gacaatgaat
cttgttgctg
cctgtagtgg
gatggtgatc
cccactgaag
gggaataaaa
acggccttaa
cacacaagat
tttaggtttc
ggtgaatcta
ctttacaagg
tggctctgcce
ggctttgagc
ggggtgtatt
gttcgtaaat
tcggagctca
cgtaggaagt
aggaagaccg
gaggctgatt

<210>
<211>
<212>
<213>

10
563
PRT

<400>
Met
1

Val

10
Ser Asp

Asp Phe
Phe
35

Glu

Leu Pro
Ser
50

Val

Arg

Asn Leu

65

PF58811.ST25.txt

535

550

565

ttcaagcacc
gttggatttt
atcttggaga
aaaatgtttt
tatgcacagc
ctcgccatta
gaatgattgc
caatgaatct
tcaatggcta
tagcttatga
attctgatct
ccgaaatcaa
ggaatttgca
aggataatcc
gtgtgttcat
ttaacaatgt
agaagggaga
gtttgtattg
tcttgggctg
taagaaacta
ttggggatgce
cgcaccgact
agcatcgcag
atgctccagg
tggagcaatg
acgagaagga
acggagctgt
aaaaagaggt
ag

Gln
5
Leu Val
20
Ser

Leu

Thr
Met Lys

Lys Val

Ala

Gln

Leu

Ser

Val
70

Val Asp Gln Pro Val Asp

Gossypium hirsutum

ccttcgecca
tgttatattt
tgtcagatcc
gaaggtagtg
ccgtaaacca
tgaagttgat
aagggttgag
ttceettget
cgggattgaa
gatagttttg
tttctatgct
gcttatacct
ggaccttgct
agagaaagtt
gactgggaga
aggttggtgg
gtttgtagag
ggaggggaag
gttgatgcca
ttaccatgag
ccttgagtgg
gttcaagctt
acaaggcgac
ccctgtattg
gctgatcaaa
tttctggagg
gggaacgttc
ccaagaagcg

Gossypium hirsutum

Pro Leu

Phe Arg

Tyr Tyr
40
Tyr Lys
55

Lys Arg

555

aagaggaaga
tttgtccttce
gagatgaagt
aagcgtctca
tggattgcgyg
ttgtctgctt
ccacttgtaa
gtggttgcag
ggaagctcac
gctgatggcc
atcccatggt
gttaaagaat
caaggttata
cccgattttg
tatgcctcta
tttaaaccct
tacattccta
ctcatccttc
cccaaggttt
atgcatgtga
gtccaccatg
cctgtcaaga
acaccatacg
aggggtgaag
aaccacagtt
atgttcgatg
atgagtgtgt
gaacaagccce

Pro
10
Ile

Arg Lys

Trp Phe
25
Phe

Leu Ile

Gln Arg Gln
Gln

75
Page 9

Leu Lys

540

agggcttggt
ctttttcaac

cctacaagca
aacagaggaa
tggggatgcg
tccgtaacat
acatggggca
agctcgacga
acatctatgg
gtgttgttag
ctcaaggaac
acatgagact
tggactcttt
tagaaggcat
aagaagaggc
ggttctacca
caagagaata
cattcggaga
ccctgctcaa
ttcaagacat
agatggagat
caatggtgta
ctcagatgtt
tatttgatgg
tccagccaca
ctgacctgta
actacaaatc
accttgaaac

Arg Lys Lys

Val Ile Phe
30
Leu Gly
45

Glu

Tyr
Lys His
60

Arg

Asn Pro

Phe Met Ser Val Tyr Tyr Lys Ser Lys Lys Gly Arg Lys Thr Glu

Glu Val Gln Glu Ala Glu Gln Ala His Leu Glu Thr Ala Tyr Ala

560

ggactttttg
tctgtattac
gcgtcagaag
tccaaaaaag
gaatgtagac
tcttgaaatt
gataacacgt
tcttacagta
cctgttttct
agctaccaag
tcttggattt
gacatacacg
tgcacccaga
ggtctactca
caagaagaag
acatgcgcaa
ttaccacagg
tcaatggtgg
ggctactcaa
gcttgttect
ctatcccatt
tcctgaacca
caccgatgtt
tgcagaggca
gtatgcagtg
cgagcatgtg
caagaaagga
tgcgtatgca

Gly Leu
15
Phe Val

Asp Val

Asp Glu

Lys Lys

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1692



Asp
Arg
Ala
Val
Met
145
Gly
Gly
Gly
Tyr
Glu
225
Pro
Phe
Phe
Gly
Asn
305
Thr
Tyr
Leu
Met
Arg
385
Leu
Ile
Lys
Gly
Ala
465
Val
Gln
Asp

Thr

Lys

Gly
Asn
Phe
Glu
130
Asn
Gly
Leu
Arg
Ala
210
Ile
Val
Ala
Val
Arg
290
Asn
Ala
Tyr
Pro
Pro
370
Asn
Tyr
Tyr
Thr
Asp
450
Pro
Arg
Tyr
Ala
Phe

530
Glu

Leu
Val
Arg
115
Pro
Leu
Leu
Phe
Val
195
Ile
Lys
Val
Pro
Glu
275
Tyr
Val
Leu
His
Phe
355
Pro
Tyr
Lys
Pro
Met
435
Thr
Gly
Lys
Ala
Asp
515

Met

Val

Val
Asp
100
Asn
Leu
Ser
Ile
Ser
180
Val
Pro
Leu
Gly
Arg
260
Gly
Ala
Gly
Lys
Arg
340
Gly
Lys
Tyr
Val
Ile
420
Val
Pro
Pro
Leu
Val
500
Leu

Ser

Gln

Cys
85

Tyr
Ile
Val
Leu
Asn
165
Asp
Arg
Trp
Ile
Asn
245
Asp
Met
Ser
Trp
Lys
325
His
Asp
Val
His
Gly
405
Trp
Tyr
Tyr
Val
Glu
485
Ser
Tyr

Val

Glu

Thr
Lys
Leu
Asn
Ala
150
Gly
Thr
Ala
Ser
Pro
230
Leu
Gly
Val
Lys
Trp
310
Gly
Thr
Gln
Ser
Glu
390
Asp
Leu
Pro
Ala
Leu
470
Gln
Glu
Glu

Tyr

Ala

Ala
Arg
Glu
Met
135
Val
Tyr
Val
Thr
Gln
215
Val
Gln
Asp
Tyr
Glu
295
Phe
Glu
Arg
Trp
Leu
375
Met
Ala
Cys
Glu
Gln
455
Arg
Trp
Leu
His
Tyr

535
Glu

PF58811.ST25.txt

Arg Lys Pro Trp

Ala Arg
105

Ile Asp

120

Gly Gln

Val Ala
Gly Ile

Val Ala
185

Lys Asp

200

Gly Thr

Lys Glu
Asp Leu

Gln Asp
265

Ser Pro

280

Glu Ala

Lys Pro
Phe Val

Cys Leu
345

Trp Phe

360

Leu Lys

His Val
Leu Glu

Pro His
425

Pro Gly

440

Met Phe

Gly Glu
Leu Ile

Asn Glu
505

Val Arg

520

Lys Ser

90
His

Lys
Ile
Glu
Glu
170
Tyr
Asn
Leu
Tyr
Ala
250
Asn
Thr
Lys
Trp
Glu
330
Tyr
Arg
Ala
Ile
Trp
410
Arg
Phe
Thr
Val
Lys
490
Lys

Arg

Lys

Tyr
Gln
Thr
Leu
155
Gly
Glu
Glu
Gly
Met
235
Gln
Pro
Glu
Lys
Phe
315
Tyr
Trp
Phe
Thr
Gln
395
Val
Leu
Glu
Asp
Phe
475
Asn
Asp

Lys

Lys

Gln Ala His Leu
Page 10

Ile
Glu
Arg
Arg
140
Asp
Ser
Ile
Tyr
Phe
220
Arg
Gly
Glu
Gly
Lys
300
Tyr
Ile
Glu
Leu
Gln
380
Asp
His
Phe
Gln
Val
460
Asp
His
Phe
Tyr
Gly

540
Glu

Ala
Val
Met
125
Val
Asp
Ser
Val
Ser
205
Leu
Leu
Tyr
Lys
Val
285
Gly
Gln
Pro
Gly
Leu
365
Gly
Met
His
Lys
His
445
Gly
Gly
Ser
Trp
Gly
525

Arg

Thr

Val
Asp
110
Ile
Thr
Leu
His
Leu
190
Asp
Val
Thr
Met
Val
270
Phe
Asn
His
Thr
Lys
350
Gly
Glu
Leu
Glu
Leu
430
Arg
Val
Ala
Phe
Arg
510
Ala

Lys

Ala

Gly
95

Leu
Ala
Val
Thr
Ile
175
Ala
Leu
Ala
Tyr
Asp
255
Pro
Met
Lys
Ala
Arg
335
Leu
Trp
Ser
Val
Met
415
Pro
Arg
Tyr
Glu
Gln
495
Met
Val

Thr

Tyr

Met
Ser
Arg
Pro
Val
160
Tyr
Asp
Phe
Ala
Thr
240
Ser
Asp
Thr
Ile
Gln
320
Glu
Ile
Leu
Ile
Pro
400
Glu
Val
Gln
Tyr
Ala
480
Pro
Phe
Gly

Glu

Ala



545
Glu Ala Asp

<210>
<211>
<212>
<213>

11
1707
DNA

<400> 11

atgacagatg
cttgtccagt
tatttctcca
aaggagcatg
aaggatggtc
gactacaagc
attgacacgg
agagttactg
gttggtggtc
tcagacactg
aaggacaatg
cttctggttt
aaacctgtag
agagacgggg
actcccacag
aagggcaatg
caaactgcac
aggcacacaa
tggtttaggt
caaggtgaat
cctctctaca
ctctggctct
ccaggttttg
gttggtgtct
gcagtccgta
gtctctgagc
tgcaggaaaa
ggaaagaaga
ccagaagttg

<210>
<211>
<212>
<213>

12
568
PRT
Lyco

<400> 12
Met Thr Asp
1
Ile

Met Asp

Val Pro
35

Ser

Leu
Val Arg
50
Glu Asn
65

Lys

Val

Asp Gly

Met Arg Asn

PF58811.ST25.txt

550

ttcaggctcc
tcagatggat
tatatcttgg
atgaaaatgt
ttgtctgcac
gtgctcgtca
agcgaatgat
tccctcectgaa
tgatcaacgg
ttgtgtctta
aatattctga
cagctgagat
ttggtaattt
atcaggataa
aagctgtttg
tgatcaacaa
tcaagaaggg
gatgcttgta
ttctctttgg
acattaggaa
aggttggtga
gccecccacag
agctgcagaa
actatgctcc
agttggagag
tgacggagaa
agtatagagc
cagagaagga
atgagcctga

persicon

Val Gln

Leu Leu
20
Leu Ser

Glu Cys

Lys Lys
Val
85
Asp

Leu

Val

Ala
Val
Phe
Lys
Val
70

Cys

Tyr

Lycopersicon esculentum

cccceectegt
tgttgttatc
ggatgttagg
taaaaaggtt
agctaggaag
ttttgaagtt
tgctaaagtc
tgtttccett
ctatgggatt
tgaagttgtt
tcttttctat
caagctcatt
gaaagagatt
ccatgagaaa
catgactggt
tgttggttgg
agaattcgta
ttgggaaggg
atgggccatg
ctattaccat
tgctcttgag
actctacagg
gaggcagggt
tggacctatt
ttggttgatt
gaacttctgg
catcggaacc
ggtgcaggaa
agattga

esculentum

Pro Pro

Gln Phe

Leu Tyr
40
Ser Tyr
55
Val Lys

Thr Ala

Lys Arg

555

cctaagagga
ttcgtcgtcce
tctgagtgca
gtgaagcgtc
ccctgggttg
gatctttctc
gagcctctag
gcagttgttg
gaaggaagtt
ctagcagatg
gctattccat
ccgatcaagg
gctcaggctt
gttccagact
agatatgctt
tggttcaaaa
gagtacatcc
aaacttatcc
cctcccaagg
gaaaaccatg
tgggtccacc
ctgcctctta
gacacaaaat
ttgaggggtg
gagaaccatg
agaatgtttg
ttcatgagtg
gctgagcaag

Pro Arg Pro

10
Trp

Arg Ile

25
Tyr

Phe Ser

Lys Gln Arg

Arg Leu Lys
75
Arg Lys Pro
90

Ala Arg
Page 11

His

agaaaaacat
ttcctectcete
aatcatacaa
ttaaggagag
ctgttggaat
catttagaaa
tcaatatggg
ctgagcttga
ctcacattta
ggcaggtagt
ggtctcaagg
aatacatgaa
atatggattc
ttgttgaaac
caaaagaaga
cctggtttta
caactaggga
ttccatttgg
tttctctact
tcattcagga
gtgagatgga
aaacaatggt
atgctcaaat
aggtctttga
gattccagcc
atggaagcct
tgtactataa
agactgctga

Lys Arg Lys

Val Val Ile

30

Ile Tyr Leu
45

Gln Lys

60

Glu

Glu

Arg Asn

Trp Val Ala

Phe Glu Val

560

tatggacctt
gttcttgtat
gcagcgccag
gaatgcatct
gagaaatgtg
tgttcttaac
acaaatctct
tgatctaact
tggactgttc
tagagctaca
gactctaggg
acttacctac
tttttcacct
catggtgtat
ggccaagaag
ccagcacgct
atactaccac
tgatcaatgg
taaagccact
tatgcttgtt
ggtgtatccc
gtatcctgaa
gtacactgat
tggtatagag
acagtatgct
atatgagaac
gtctaagaaa
agttgagacc

Lys Asn
15
Phe Val

Gly Asp

His Asp

Ala Ser
80
Val Gly
95

Asp Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1707



Ser
Lys
Pro
145
Val
Tyr
Asp
Phe
Ala
225
Lys
Ser
Asp
Thr
Ile
305
Gln
Glu
Ile
Ala
Ile
385
Pro
Glu
Leu
Gln
Tyr
465
Ala
Pro
Phe
Gly
Glu

545
Pro

Pro
Val
130
Leu
Gly
Gly
Gly
Tyr
210
Glu
Pro
Phe
Phe
Gly
290
Asn
Thr
Tyr
Leu
Met
370
Arg
Leu
Val
Lys
Gly
450
Ala
Val
Gln
Asp
Thr
530

Lys

Glu

Phe
115
Glu
Asn
Gly
Leu
Gln
195
Ala
Ile
Val
Ser
Val
275
Arg
Asn
Ala
Tyr
Pro
355
Pro
Asn
Tyr
Tyr
Thr
435
Asp
Pro
Arg
Tyr
Gly
515
Phe

Glu

Val

100
Arg

Pro
Val
Leu
Phe
180
Val
Ile
Lys
Val
Pro
260
Glu
Tyr
Val
Leu
His
340
Phe
Pro
Tyr
Lys
Pro
420
Met
Thr
Gly
Lys
Ala
500
Ser
Met

Val

Asp

Asn
Leu
Ser
Ile
165
Ser
Val
Pro
Leu
Gly
245
Arg
Thr
Ala
Gly
Lys
325
Arg
Gly
Lys
Tyr
Val
405
Leu
Val
Lys
Pro
Leu
485
Val
Leu
Ser

Gln

Glu
565

Val
Val
Leu
150
Asn
Asp
Arg
Trp
Ile
230
Asn
Asp
Met
Ser
Trp
310
Lys
His
Asp
Val
His
390
Gly
Trp
Tyr
Tyr
Ile
470
Glu
Ser
Tyr
Val
Glu

550
Pro

Leu
Asn
135
Ala
Gly
Thr
Ala
Ser
215
Pro
Leu
Gly
Val
Lys
295
Trp
Gly
Thr
Gln
Ser
375
Glu
Asp
Leu
Pro
Ala
455
Leu
Ser
Glu
Glu
Tyr
535

Ala

Glu

PF58811.ST25.txt

Asn
120
Met
Val
Tyr
Val
Thr
200
Gln
Ile
Lys
Asp
Tyr
280
Glu
Phe
Glu
Arg
Trp
360
Leu
Asn
Ala
Cys
Glu
440
Gln
Arg
Trp
Leu
Asn
520
Tyr

Glu

Asp

105
Ile Asp

Gly Gln
Val Ala

Gly Ile
170

Val Ser

185

Lys Asp

Gly Thr
Lys Glu

Glu Ile
250

Gln Asp

265

Thr Pro

Glu Ala
Lys Thr

Phe Val
330

Cys Leu

345

Trp Phe

Leu Lys
His Val

Leu Glu
410

Pro His

425

Pro Gly

Met Tyr
Gly Glu
Leu Ile
490
Thr Glu
505
Cys Arg
Lys Ser

Gln Glu

Thr
Ile
Glu
155
Glu
Tyr
Asn
Leu
Tyr
235
Ala
Asn
Thr
Lys
Trp
315
Glu
Tyr
Arg
Ala
Ile
395
Trp
Arg
Phe
Thr
Val
475
Glu
Lys
Lys

Lys

Thr
555

Page 12

Glu
Ser
140
Leu
Gly
Glu
Glu
Gly
220
Met
Gln
His
Glu
Lys
300
Phe
Tyr
Trp
Phe
Thr
380
Gln
Val
Leu
Glu
Asp
460
Phe
Asn
Asn
Lys
Lys

540
Ala

Arg
125
Arg
Asp
Ser
Val
Tyr
205
Leu
Lys
Ala
Glu
Ala
285
Lys
Tyr
Ile
Glu
Leu
365
Gln
Asp
His
Tyr
Leu
445
Val
Asp
His
Phe
Tyr
525
Gly

Glu

110
Met

Val
Asp
Ser
Val
190
Ser
Leu
Leu
Tyr
Lys
270
Val
Gly
Gln
Pro
Gly
350
Phe
Gly
Met
Arg
Arg
430
Gln
Gly
Gly
Gly
Trp
510
Arg

Lys

Val

Ile
Thr
Leu
His
175
Leu
Asp
Val
Thr
Met
255
Val
Cys
Asn
His
Thr
335
Lys
Gly
Glu
Leu
Glu
415
Leu
Lys
Val
Ile
Phe
495
Arg
Ala

Lys

Glu

Ala
Val
Thr
160
Ile
Ala
Leu
Ser
Tyr
240
Asp
Pro
Met
Val
Ala
320
Arg
Leu
Trp
Tyr
Val
400
Met
Pro
Arg
Tyr
Glu
480
Gln
Met
Ile

Thr

Thr
560



<210>
<211>
<212>
<213>

13
1686
DNA
Oryz

<400> 13
atggcagatc
ttggtaaagt
tacttcaata
aaggaacatg
aaggatggcc
gactacaagc
attgacagag
agagctacat
gttgggggac
tctgacactg
aaggataatg
tttcttgttt
actccagtta
cgagatggtg
gagggtgtca
aagatcaact
ctcaagaagg
cggtgtctgt
ttcctettgg
tctatcagga
aaagttggag
tgcccgcacce
gagcaccacc
tactatgctc
aggctggagce
ctcaacgaga
aagtatggtg
actgagaagg
gcgtaa

<210>
<211>
<212>
<213>

14
561
PRT
Oryz

<400> 14
Met Ala Asp
1
Leu

Val Asp

Val Pro
35

Ser

Leu

Val Trp

50

Asp Asn Val

65
Lys

Asp Gly

Met Arg Asn

Ala Phe

115

Ser

a sativa

tgcaggagcc
tccgatggat
tctatttggg
atgacaatgt
ttgtttgcac
gtgctaggca
agagaatggt
gcccaatgaa
tgatcaatgg
ttgtcgeegt
agtactctga
ccgctgagat
aagggtcact
atcctgcaaa
tgatgactgg
gtgtcgggtyg
gtgagtttgt
actgggaggyg
gctggctgat
attactacca
atgctcttga
ggctctacaa
acaggcaagg
ctggtgctgt
agtggctgat
aggacttctg
ccgtcggtac
aggtgcagga

a sativa

Leu Gln

Tyr Leu
20
Ile Ser

Ala Met

Gln Lys
Val
85

Asp

Leu

Val
100

Arg Asn

Glu
Val
Ala
Lys
Val
70

Cys

Tyr

Ile

PF58811.ST25.txt

cctcgttegt
tctggtgatc
cgatgtctgg
gcaaaaagtt
agctaggaag
ttttgaggtt
tgccaaggtt
ccttgceccett
gtatggtatt
ggaagttgtt
ccttttctat
caaactcatt
gaaggagata
ggtcccagac
tgtttatgct
gtggttcaag
ggagtacatt
gaagctgatc
gccaccaaag
tgacaaccat
gtttgttcac
gctcccetgtyg
tgacactagc
cctgaggggce
tgagaaccac
gaggatgttt
ctttatgagc
agccgaggcce

Pro Leu

Lys Phe
Ile
40

Glu

Leu

Ser
55
Val Lys

Thr Ala

Lys Arg

Glu
120

Leu

ccgaagagga
tttgtggtgc
tctgccatga
gtgaagcggce
ccctggattg
gacctttccg
gagcctcttg
gcagttgttg
gaagggagct
cttgcagacg
ggcattccct
cccatcaagg
gcacaaggtt
ttcgttgagg
tccaaagaag
ccttggtttt
ccaacaagag
ttgccattcg
gtgtctctgc
gtgattcaag
aaggaaatgg
aaaaccatgg
tatgcccaga
gaggagttca
agctaccagc
gatgcttctc
gtctactaca
gccatcctceg

Val Arg Pro

10

Arg Trp Ile

25

Tyr Phe Asn

Lys Arg Arg

Arg Leu Lys

75

Arg Lys Pro

90
Ala Arg His
105
Ile

Asp Arg

Page 13

agaaggtttt
tcceecattte
aatctgagaa
tcaagcagag
ctgttggcat
ccttcaggaa
tcaacatggg
ctgagcttga
ctcacctcta
gtcgagttgt
ggtcccaggyg
aatacatgag
attgtgattc
gaatggtgta
aggcaaagaa
accaacatgc
agtactacca
gcgaccaatt
tcaaggccac
acatgctggt
aggtttatcc
tgtacccaga
tgttcaccga
atggcgctct
cacagtacgc
actacgagca
agtccaagaa
agccagccta

Lys Arg Lys

Val Ile
30
Leu

Leu
Ile Tyr
45
Gln Lys
60

Gln

Glu

Arg Asn

Trp Ile Ala

Phe Glu Val

110
Met

Glu Arg

125

ggtggactac
cgctctgatc
acgtcgccag
gaacccaaag
gcgcaatgta
cattcttgag
ccagataacc
tgaccttact
tggtcttttce
tagagccact
aacacttggg
gctcacatat
gtttgcacca
cacagaaaat
gaagggcaat
tcagacagca
ccgtcacacc
ctggttcagg
acagggtgaa
tcecttgtac
actgtggctg
gcctggettt
tgttggtgtg
agctgtccac
tgtatctgag
ttgccgccaa

gggaaggaag
cgctgatgag

Lys Val
15
Phe Val

Gly Asp

His Asp

Pro Lys
80
Val Gly
95
Asp Leu

Val Ala

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1686



Lys
Pro
145
Val
Tyr
Asp
Phe
Ala
225
Thr
Ser
Glu
Tyr
Val
305
Leu
His
Phe
Pro
Tyr
385
Lys
Pro
Met
Thr
Gly
465
Arg
Ala
Ser
Met
Val

545
Ala

Val
130
Met
Gly
Gly
Gly
Tyr
210
Glu
Pro
Phe
Gly
Ala
290
Gly
Lys
Arg
Gly
Lys
370
Tyr
Val
Leu
Val
Ser
450
Ala
Leu
Val
His
Ser

530
Gln

<210>
<211>

Glu
Asn
Gly
Leu
Arg
195
Gly
Ile
Val
Ala
Met
275
Ser
Trp
Lys
His
Asp
355
Val
His
Gly
Trp
Tyr
435
Tyr
Val
Glu
Ser
Tyr
515

Val

Glu

15
1704

Pro
Leu
Leu
Phe
180
Val
Ile
Lys
Lys
Pro
260
Val
Lys
Trp
Gly
Thr
340
Gln
Ser
Asp
Asp
Leu
420
Pro
Ala
Leu
Gln
Glu
500
Glu

Tyr

Ala

Leu
Ala
Ile
165
Ser
Val
Pro
Leu
Gly
245
Arg
Tyr
Glu
Phe
Glu
325
Arg
Phe
Leu
Asn
Ala
405
Cys
Glu
Gln
Arg
Trp
485
Leu
His
Tyr

Glu

Val
Leu
150
Asn
Asp
Arg
Trp
Ile
230
Ser
Asp
Thr
Glu
Lys
310
Phe
Cys
Trp
Leu
His
390
Leu
Pro
Pro
Met
Gly
470
Leu
Asn
Cys

Lys

Ala
550

Asn
135
Ala
Gly
Thr
Ala
Ser
215
Pro
Leu
Gly
Glu
Ala
295
Pro
Val
Leu
Phe
Lys
375
Val
Glu
His
Gly
Phe
455
Glu
Ile
Glu
Arg
Ser

535
Ala

PF58811.ST25.txt
Met Gly Gln Ile Thr

Val Val Ala

Tyr
Val
Thr
200
Gln
Ile
Lys
Asp
Asn
280
Lys
Trp
Glu
Tyr
Arg
360
Ala
Ile
Phe
Arg
Phe
440
Thr
Glu
Glu
Lys
Gln
520

Lys

Ile

Gly
Val
185
Lys
Gly
Lys
Glu
Pro
265
Glu
Lys
Phe
Tyr
Trp
345
Phe
Thr
Gln
Val
Leu
425
Glu
Asp
Phe
Asn
Asp
505
Lys

Lys

Leu

Ile
170
Ala
Asp
Thr
Glu
Ile
250
Ala
Gly
Lys
Tyr
Ile
330
Glu
Leu
Gln
Asp
His
410
Tyr
His
Val
Asn
His
490
Phe
Tyr

Gly

Glu

Glu
155
Glu
Val
Asn
Leu
Tyr
235
Ala
Lys
Val
Gly
Gln
315
Pro
Gly
Leu
Gly
Met
395
Lys
Lys
His
Gly
Gly
475
Ser
Trp
Gly

Arg

Pro
555

Page 14

140
Leu

Gly
Glu
Glu
Gly
220
Met
Gln
Val
Met
Asn
300
His
Thr
Lys
Gly
Glu
380
Leu
Glu
Leu
His
Val
460
Ala
Tyr
Arg
Ala
Lys

540
Ala

Arg
Asp
Ser
Val
Tyr
205
Phe
Arg
Gly
Pro
Met
285
Lys
Ala
Arg
Leu
Trp
365
Ser
Val
Met
Pro
Arg
445
Tyr
Leu
Gln
Met
Val
525

Thr

Tyr

Ala
Asp
Ser
Val
190
Ser
Leu
Leu
Tyr
Asp
270
Thr
Ile
Gln
Glu
Ile
350
Leu
Ile
Pro
Glu
Val
430
Gln
Tyr
Ala
Pro
Phe
510
Gly

Glu

Ala

Thr
Leu
His
175
Leu
Asp
Val
Thr
Cys
255
Phe
Gly
Asn
Thr
Tyr
335
Leu
Met
Arg
Leu
Val
415
Lys
Gly
Ala
Val
Gln
495
Asp
Thr

Lys

Asp

Cys
Thr
160
Leu
Ala
Leu
Ser
Tyr
240
Asp
Val
Val
Cys
Ala
320
Tyr
Pro
Pro
Asn
Tyr
400
Tyr
Thr
Asp
Pro
His
480
Tyr
Ala
Phe

Glu

Glu
560



<212>
<213>

DNA
Pisu

<400> 15

atgtctgatc
gttaagttta
tttcttacat
gaacacgatg
gatgggcttg
tataagaggg
gacaaagagc
gtgactgtgc
ggtggcctca
gatactgttg
gacaatgagt
cttgttgctg
ccagttgttg
gacggtgacc
ccaacacgag
gggaataaga
acagcactca
cacacaaggt
tttagatttc
ggggaagcta
ctgtacaagg
tggctctgtce
ggctttgagt
ggagtttact
gtgcgtaaaa
tctgagctga
aggaggaagt
aggaaaactg
gaagttgatc

<210>
<211>
<212>
<213>

16
567
PRT
Pisu

<400> 16
Met Ser Asp
1
Val Asp Tyr
Ile
35

Glu

Leu Pro
Ser
50

Val

Arg

Asn Gln

65

Asp Gly Leu

Arg Asn Val

Pro Phe Arg

115
Val Glu Pro
130
Asn

Met Leu

m sativum

ttgaggctcc
gatggattct
accttgggga
agaatgtcca
tgtgcactgce
ctcgtcattt
ggatgattgc
ctatgaatct
taaatggtta
tagcctttga
actctgatct
ctgaggtcaa
gtaacctgaa
aggataatga
ctgtgtgcat
ttaacaatgt
agaaaggtct
gtttgtattg
tgtttggctg
ttagaaacta
tgggagatgc
cacataaact
tgcaacgcag
atgcaccagg
tggagagctg
atgagaaaaa
atggagccgt
agaaggaagt
aaccagcaga

m sativum

Leu Glu

Phe
20
Ser

Val
Phe

Trp Lys

Lys Val

Val Cys
85
Asp Tyr
100
Asn Ile

Leu Val

Ala Leu

Ala
Lys
Thr
Ser
Val
70

Thr
Lys
Leu

Asn

Ala

PF58811.ST25.txt

gctgcgceccyg
tgttattttt
tgtgagatct
gaaggttgtc
tcgtaagcca
tgaggttgat
tagggtagag
tgcactcgct
tgggatcgaa
aattattttg
attttatgct
gcttataccc
agatattgca
tgagaaggtt
gacagggaga
agggtggtgg
gtttgtagaa
ggagggaaag
gttgatgcca
ttaccatgaa
actagaatgg
gttcaagctg
gcagggagac
tcctgtgtta
gatgattgag
cttctggagg
tggaactttt
gcgtgaagcc
ctga

Pro Leu

Phe Arg

Leu Tyr
40
Phe Lys
55
Asn Arg

Ala Arg

Arg Ala
Ile
120
Gly

Asp

Met
135

Val Val

aagaggaaga
gtggttcttc
gagtggaagt
aatcgcctca
tgggttgctyg
ctttctecctt
ccccttgtceca
gtggttgctg
ggaagttccc
gcagatggat
attccatggt
attaaggagt
caggcatatt
ccagactttg
tatgcttcaa
tacaaaacct
tacattccca
cttatcctcc
cccaaggttt
atgcatgtta
gttgaccgtg
cctatcaaaa
acacagaatg
aggggcgagg
aatcattgtt
atgtttgatg
atgagtgtgt
gagcaagcac

Pro
10
Ile

Arg Lys

Trp Leu

25
Phe

Leu Thr

Thr Arg Gln

Leu Lys Lys
75
Pro Trp
90

His

Lys
Arg Phe
105
Asp

Lys Glu

Gln Ile Thr

Ala Glu Leu
Page 15

agatttgggt
ccatttcctt
cctttaagac
aaaagaggaa
ttgggatgag
tcaggaacat
acatggggca
agctcgatga
acaaatatgg
ctcttgttaa
ctcagggaac
acatgaagtt
ctgattcttt
ttgaaactat
aggaagaggc
ggttctacca
ccagagagta
catttggtga
ctttgctcaa
tccaggacat
agatggaggt
ctatgattta
ctcagatgtt
tgtttgatgg
ttcagccaca
ctggtctgta
actacaaatg
accttgacac

Arg Lys Lys

Val Ile Phe
30
Leu Gly
45

Glu

Tyr
Lys His
60

Arg

Asn Pro

Val Ala Val

Glu Val Asp
110
Met Ile
125

Val

Arg
Arg Thr
140
Asp

Asp Leu

ggactacttt
cacactttat
gcggcagaag
tccttcaaag
aaatgttgac
tcttgatatc
gatcaccagg
tcttactgtt
ccttttttet
agccaccaag
acttgggctt
aacttataaa
tgctcccaga
gatttattcg
caagaaaaag
acatgcagag
ttatcacagg
tcaattttgg
ggcaactcaa
gcttgttcct
ataccccatt
cccagaagca
cacagatgtt
tgcagaagca
gtatgctgtg
tgagcattgt
caagaagggc
tgcgtatgca

Ile
15
Val

Trp
Val

Asp Val

Asp Glu

Ser Lys
80
Gly Met
95
Leu Ser

Ala Arg

Val Pro

Thr Val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1704



145
Gly

Gly
Gly
Tyr
Glu
225
Pro
Phe
Phe
Gly
Asn
305
Thr
Tyr
Leu
Met
Arg
385
Leu
Val
Lys
Gly
Ala
465
Val
Gln
Asp
Thr
Lys

545
Glu

Gly
Leu
Ser
Ala
210
Val
Val
Ala
Val
Arg
290
Asn
Ala
Tyr
Pro
Pro
370
Asn
Tyr
Tyr
Thr
Asp
450
Pro
Arg
Tyr
Ala
Phe
530

Glu

Val

<210>
<211>
<212>
<213>

Leu
Phe
Leu
195
Ile
Lys
Val
Pro
Glu
275
Tyr
Val
Leu
His
Phe
355
Pro
Tyr
Lys
Pro
Met
435
Thr
Gly
Lys
Ala
Gly
515
Met
Val
Asp
17

1692
DNA

Ile
Ser
180
Val
Pro
Leu
Gly
Arg
260
Thr
Ala
Gly
Lys
Arg
340
Gly
Lys
Tyr
Val
Ile
420
Ile
Gln
Pro
Met
Val
500
Leu
Ser

Arg

Gln

Asn
165
Asp
Lys
Trp
Ile
Asn
245
Asp
Met
Ser
Trp
Lys
325
His
Asp
Val
His
Gly
405
Trp
Tyr
Asn
Val
Glu
485
Ser
Tyr
Val

Glu

Pro
565

150
Gly

Thr
Ala
Ser
Pro
230
Leu
Gly
Ile
Lys
Trp
310
Gly
Thr
Gln
Ser
Glu
390
Asp
Leu
Pro
Ala
Leu
470
Ser
Glu
Glu
Tyr
Ala

550
Ala

PF58811.ST25.txt

Tyr Gly
Val Val

Thr Lys
200

Gln Gly

215

Ile Lys

Lys Asp
Asp Gln

Tyr Ser
280

Glu Glu

295

Tyr Lys

Leu Phe
Arg Cys

Phe Trp
360

Leu Leu

375

Met His

Ala Leu
Cys Pro

Glu Ala
440

Gln Met

455

Arg Gly

Trp Met

Leu Asn

His Cys
520

Tyr Lys

535

Glu Gln

Asp

Populus tremuloides

Ile
Ala
185
Asp
Thr
Glu
Ile
Asp
265
Pro
Ala
Thr
Val
Leu
345
Phe
Lys
Val
Glu
His
425
Gly
Phe
Glu
Ile
Glu
505
Arg

Cys

Ala

Glu
170
Phe
Asn
Leu
Tyr
Ala
250
Asn
Thr
Lys
Trp
Glu
330
Tyr
Arg
Ala
Ile
Trp
410
Lys
Phe
Thr
Val
Glu
490
Lys
Arg

Lys

His

155
Gly

Glu
Glu
Gly
Met
235
Gln
Asp
Arg
Lys
Phe
315
Tyr
Trp
Phe
Thr
Gln
395
Val
Leu
Glu
Asp
Phe
475
Asn
Asn
Lys
Lys

Leu
555

Page 16

Ser
Ile
Tyr
Leu
220
Lys
Ala
Glu
Ala
Lys
300
Tyr
Ile
Glu
Leu
Gln
380
Asp
Asp
Phe
Leu
Val
460
Asp
His
Phe
Tyr
Gly

540
Asp

Ser
Ile
Ser
205
Leu
Leu
Tyr
Lys
Val
285
Gly
Gln
Pro
Gly
Phe
365
Gly
Met
Arg
Lys
Gln
445
Gly
Gly
Cys
Trp
Gly
525

Arg

Thr

His
Leu
190
Asp
Val
Thr
Ser
Val
270
Cys
Asn
His
Thr
Lys
350
Gly
Glu
Leu
Glu
Leu
430
Arg
Val
Ala
Phe
Arg
510
Ala

Lys

Ala

Lys
175
Ala
Leu
Ala
Tyr
Asp
255
Pro
Met
Lys
Ala
Arg
335
Leu
Trp
Ala
Val
Met
415
Pro
Arg
Tyr
Glu
Gln
495
Met
Val

Thr

Tyr

160
Tyr

Asp
Phe
Ala
Lys
240
Ser
Asp
Thr
Ile
Glu
320
Glu
Ile
Leu
Ile
Pro
400
Glu
Ile
Gln
Tyr
Ala
480
Pro
Phe
Gly

Glu

Ala
560



<400> 17

atgtctgatc
gtccagttca
tttctcactt
gaacatgatg
gatggtcttyg
tataaacggg
gacagagaga
gcgagtgtcc
ggtgggctaa
gacactgttg
gacaatgaat
cttgtctctg
cctgtggtgg
gatggagatc
tctaccgatg
ggaaatgtga
acagccctaa
cacacaaggt
tttagatttc
ggtgaagcaa
ctttacaagg
tggctttgtc
gggtttgagce
ggggtgtatt
gttcgtagaa
tctgagctga
aggaagaaat
aggaagacgg
gaggctggtt

<210>
<211>
<212>
<213>

18
563
PRT

<400> 18
Met Ser Asp
1
Val Asp Tyr
Ile
35

Glu

Leu Pro
Ser
50

Val

Lys

Asn
65
Asp

Lys

Gly Leu

Arg Asn Val

Ser Phe Arg

115

Val Glu Pro
130

Met Asn

145

Gly

Leu

Gly Leu

tcgaggccce
gatggatctt
accttgggga
aaaatgttaa
tttgcactgce
ctcggcactt
gaatggttgc
caatgaatct
ttaatggtta
tggcttatga
actctgatct
ctgagatcaa
gtaatctgaa
aggataaccc
gtgtgatgat
ttaacaatgt
agaaagggga
gtttgtactg
tcttaggctg
tcagaaacta
ttggggatgce
cgcacaggtt
atcagcacag
attcacctgg
tggaggactg
atgagaagaa
atggagctgt
agaaggaggt
ag

Leu
5
Phe Val
20
Ser Phe

Met Lys

Lys Val

Val Cys
85
Asp Tyr
100
Asn Ile

Leu Val

Ser Leu

Glu Ala
Gln
Thr
Ser
Val
70

Thr
Lys
Leu

Asn

Ala

PF58811.ST25.txt

cctgcgccca
agttattttt
tgtcaaatca
aaaagtggtg
tcgtaaaccc
tgaagttgat
aagagttgag
ttceccttgea
tgggattgaa
gattgttttg
tttctatgcc
gcttattccc
agaacttgca
gagcaaggtt
gacagggaga
tggttggtgg
gtttgtagag
ggaggggaag
gatgatgcct
ttaccatgag
cctagaatgg
gttcaagctt
acagggagac
acctgtgttg
gttgatagaa
attctggagg
gggaaccttc
gcaggaagca

Populus tremuloides

Pro Leu

Phe Arg

Leu Tyr
40
Tyr Lys
55
Lys Arg

Ala Arg

Arg Ala

Glu Ile
120
Met Gly
135

Val Val

150

Ile Asn

165

Gly

Tyr Gly

aagaggaaga
gttgttctcc
gagatgaaat
aaacgcctca
tggattgctg
ttatcatctt
ccacttgtaa
gtggttgcag
ggaagctctc
gcagatggcc
atcccttggt
gttaaggaat
caggcctata
ccagactttg
tatgcctcca
tttaaaccgt
tacattccaa
ctcatacttc
ccaaaggttt
atgcatgtca
gtcgaccgtg
cctgtgaaaa
acatcctatg
aggggtgagyg
aaccacggct
atgtttgatg
atgagcgtgt
gaacaagccc

Pro
10
Ile

Arg Lys

Trp Leu
25
Phe

Leu Thr

Gln Arg Gln
Glu
75

Trp

Leu Lys

Pro
90
His

Lys
Arg Phe
105
Asp

Arg Glu

Gln Ile Ser

Ala Glu Leu
155
Gly

Ile Glu

170
Page 17

aggtgtgggt
caatctcctt
cctacaaaca
aagagaggaa
ttggaatgcg
tccgtaatat
atatgggaca
aacttgatga
acatctatgg
aggttgttag
ctcagggaac
acatgaggct
tagactcttt
tggagactat
aagaagaggc
ggttctatca
ccagagaata
catttgctga
ctcttctcaa
ttcaggatat
agatggaggt
ctatggtgta
cccagatgta
tgtttgaagg
tccagcctca
ctgacctcta
actacaaatc
accttgagac

Arg Lys Lys

Val Ile Phe
30
Leu Gly
45

Glu

Tyr
Lys His
60

Arg

Asn Pro

Ile Ala Val

Glu Val Asp
110
Met Val
125

Ala

Arg

Arg Ser

140

Asp Asp Leu

Ser Ser His

agactatttt
caccctttac
gcgtcagaag
tccatccaag
gaatgttgac
ccttgaaatt
gattagcagg
tctcactgtt
cttgttctct
agccaccaag
acttgggctt
gacctacaaa
tgcacccaga
gatttataac
caagaagaag
gcatgcgcag
ttaccacagg
ccaatggtgg
ggctactcaa
gcttgttcct
atatcccatt
tcctgagceca
caccgatgtt
tgcagatgca
gtatgcagtg
tgaacacgcc
caagaaagga
tgcttatgct

Val
15
Val

Trp
Val

Asp Val

Asp Glu

Ser Lys
80
Gly Met
95
Leu Ser

Ala Arg

Val Pro

Thr Val
160
Ile Tyr
175

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1692



PF58811.ST25.txt

Gly Leu Phe Ser Asp Thr Val Val Ala Tyr Glu Ile Val Leu Ala Asp
180 185 190
Gly Gln Val Val Arg Ala Thr Lys Asp Asn Glu Tyr Ser Asp Leu Phe
195 200 205
Tyr Ala Ile Pro Trp Ser Gln Gly Thr Leu Gly Leu Leu Val Ser Ala
210 215 220
Glu Ile Lys Leu Ile Pro Val Lys Glu Tyr Met Arg Leu Thr Tyr Lys
225 230 235 240
Pro Val Val Gly Asn Leu Lys Glu Leu Ala Gln Ala Tyr Ile Asp Ser
245 250 255
Phe Ala Pro Arg Asp Gly Asp Gln Asp Asn Pro Ser Lys Val Pro Asp
260 265 270
Phe Val Glu Thr Met Ile Tyr Asn Ser Thr Asp Gly Val Met Met Thr
275 280 285
Gly Arg Tyr Ala Ser Lys Glu Glu Ala Lys Lys Lys Gly Asn Val Ile
290 295 300
Asn Asn Val Gly Trp Trp Phe Lys Pro Trp Phe Tyr Gln His Ala Gln
305 310 315 320
Thr Ala Leu Lys Lys Gly Glu Phe Val Glu Tyr Ile Pro Thr Arg Glu
325 330 335
Tyr Tyr His Arg His Thr Arg Cys Leu Tyr Trp Glu Gly Lys Leu Ile
340 345 350
Leu Pro Phe Ala Asp Gln Trp Trp Phe Arg Phe Leu Leu Gly Trp Met
355 360 365
Met Pro Pro Lys Val Ser Leu Leu Lys Ala Thr Gln Gly Glu Ala Ile
370 375 380
Arg Asn Tyr Tyr His Glu Met His Val Ile Gln Asp Met Leu Val Pro
385 390 395 400
Leu Tyr Lys Val Gly Asp Ala Leu Glu Trp Val Asp Arg Glu Met Glu
405 410 415
Val Tyr Pro Ile Trp Leu Cys Pro His Arg Leu Phe Lys Leu Pro Val
420 425 430
Lys Thr Met Val Tyr Pro Glu Pro Gly Phe Glu His Gln His Arg Gln
435 440 445
Gly Asp Thr Ser Tyr Ala Gln Met Tyr Thr Asp Val Gly Val Tyr Tyr
450 455 460
Ser Pro Gly Pro Val Leu Arg Gly Glu Val Phe Glu Gly Ala Asp Ala
465 470 475 480
Val Arg Arg Met Glu Asp Trp Leu Ile Glu Asn His Gly Phe Gln Pro
485 490 495
Gln Tyr Ala Val Ser Glu Leu Asn Glu Lys Lys Phe Trp Arg Met Phe
500 505 510
Asp Ala Asp Leu Tyr Glu His Ala Arg Lys Lys Tyr Gly Ala Val Gly
515 520 525
Thr Phe Met Ser Val Tyr Tyr Lys Ser Lys Lys Gly Arg Lys Thr Glu
530 535 540
Lys Glu Val Gln Glu Ala Glu Gln Ala His Leu Glu Thr Ala Tyr Ala
545 550 555 560
Glu Ala Gly

<210> 19
<211> 1686
<212> DNA

<213> Triticum aestivum

<400> 19

atggcggacc tgcagacgcc gctggtgcga ccaaagagga agaaggttct ggtggactac 60

ctggtgcagt tccgatggat cctcgtcatc ttcecgtggtgce ttccgggctc ggggctcatce 120
Page 18



tacttcaaca
aaggagcacg
aaggacggcc
gactacaagc
atcgacgccg
agggccacct
gtcggeggcece
tccgacacgg
aaggacaacg
ttccttgtcet
acccctgtga
agggacggcg
gagggcgtga
aagatcaaca
ctcaagaagg
cggtgcctgt
ttcctetteg
gccatcagga
aaggttggag
tgccctcacce
gagcaccagc
tactacacgc
cggctggage
ctgaacgaga
aagtacggcg
tccgagaagg
gcctag

<210>
<211>
<212>
<213>

20
561
PRT
Trit

<400> 20
Met Ala Asp
1
Leu

Val Asp

Val Pro
35

Ser

Leu

Met Trp

50
Asp Asn Val
65
Lys

Asp Gly

Met Arg Asn

Ala Phe
115
Glu

Ser

Val
130
Met

Lys

Pro Asn

145

Val Gly Gly

Tyr Gly Leu

Asp Gly Arg

tctacctggg
aggacaacgt
tcgtctgcac
gcgtcaggca
agaggatggt
gccccatgaa
tcatcaacgg
ttgtcgcgcet
agtactccga
cagccgagat
agggccctcet
accccgcaaa
tgatgaccgg
gcgtgggatyg
gcgagttcgt
actgggaggyg
gctggctgat
actactacca
acgccctcga
ggctgttcaa
agcggcaggg
cggcgtgcat
agtggctgat
aggacttctg
ccgtgggcac
aggtgcagga

icum

Leu Gln

Tyr Leu
20
Gly Ser

Ala Met

Gln Lys
Val
85

Asp

Leu

Val
100
Arg Asn

Pro Leu

Leu Ser

Thr
Val
Gly
Lys
Val
70

Cys
Tyr
Ile

Val

Leu

PF58811.ST25.txt

cgacatgtgg
gcagaaggtc
ggccaggaag
cttcgaggtc
cgccaaggtc
cctctececte
ctacggcatc
ggagatcgtc
cctcttctac
caagctcatc
gaaggaggtg
ggtccccgac
cgtgtacgcg
gtggttcaag
ggagtacatc
gaagctcatc
gccececccaag
tgacaaccat
gttcgtccac
gctgccggtyg
ggacacgagc
cttccgcecggg
cgagaaccac
gcgcatgttc
cttcatgagc
ggccgaggcce

aestivum

Pro Leu

Gln Phe
Ile
40

Glu

Leu

Ser
55
Val Lys

Thr Ala

Lys Arg
Glu
120
Met

Leu

Asn
135

Ala Val

150

Ile
165
Ser

Leu

Phe
180

Val Val

Asn
Asp

Arg

Gly Tyr

Thr Val

Ala Thr

tccgecatga
gtgaagcgge
ccgtggatcg
gacctctccg
gagccgctcg
gccgtggtgg
gaggggagct
ctggctgacg
ggcgtgccect
cccatcaagg
gcgcaggcat
ttcgtggaag
tccaaggagg
ccatggttct
ccgacgaggyg
ctgcccttceg
gtgtccctgce
gtcatccagg
cacgagatgg
aagacgatga
tacgcgcaga
gaggagttcyg
agctaccagc
gacgcgtcgc
gtctactaca
gccatcctgg

Val Arg Pro

10
Trp

Arg Ile

25
Tyr

Phe Asn

Lys Lys Arg

Arg Leu Lys
75
Pro

Arg Lys

90
Val Arg
105

Ile

His

Asp Ala

Gly Gln Ile

Val Ala Glu
155
Ile Glu
170

Ala

Gly

Val

185

Lys Asp Asn
Page 19

Leu

agtccgagaa
tcaagcagcg
ccgtcggcecat
ccttcaggaa
tcaacatggg
cggagctcga
ctcacatcta
gccgggtegt
ggtcgcaggg
agtacatgag
acgccgacgce
ggatggtgta
aggccaagaa
accagcacgc
agtactacca
gcgaccagtt
tcaaggccac
acatgctggt
aggtgtaccc
tctacccgga
tgttcacgga
acggggcgga
cgcagtacgc
actacgagca
agagcaagaa
agcccgccta

Lys Arg Lys

Val Ile
30
Leu

Leu
Ile Tyr
45
Gln Lys
60

Gln

Glu

Arg Asn

Trp Ile Ala

Phe Glu Val

110

Glu Arg Met

125

Ser Arg Ala

140

Leu Asp Asp

Gly Ser Ser

Glu Ile Val

190
Ser

Glu Tyr

gaagcggcag
caaccccaag
gcgcaacgtg
catcctcgag
ccagatatcc
cgacctcacc
cgggctcttc
ccgagccacce
aactctcggg
gctcacctac
cgtcgcgecg
cagcgcgacg
gaagggcaac
gcagacggcyg
caggcacacc
ctggttcagg
ccagggcgac
gcceccectgtac
gctgtggctg
gccggggtte
cgtgggggtyg
gtcggtgaag
ggtgacggag
ctgccggcac

ggggcgcaag
cgccgacgag

Lys Val
15
Phe Val

Gly Asp

His Glu

Pro Lys
Val
95

Asp

Gly
Leu
Val Ala
Thr Cys

Thr
160
Ile

Leu

His
175
Leu Ala

Asp Leu

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
le86



195

Phe Tyr Gly
210

Ala Glu

225

Thr

Ile

Pro Val

Ala Val Ala

Glu Gly Met
275
Ala Ser
290

Gly

Tyr

Val
305
Leu

Trp

Lys Lys

His Arg His

Phe Gly Asp

355

Pro Lys Val

370
Tyr

Tyr His

385
Lys

Val Gly

Pro Leu Trp

Met Ile Tyr

435

Thr Ser Tyr
450

Ala Cys
465

Arg

Ile

Leu Glu

Ala Val Thr

Ser His Tyr

515

Met Ser Val
530

Val Gln

545

Ala

Glu

<210>
<211>
<212>
<213>

21
1689
DNA
Zea

<400> 21

atggcggacyg
ttggtgaagt
tacttcaaca
aagcagcacg
aaggacggtc

Val Pro

Lys Leu

Trp

Ile

PF58811.ST25.txt

200
Ser Gln
215

Pro Ile

230

Lys Gly
245
Pro Arg
260
Val Tyr

Lys Glu

Trp Phe

Pro
Asp
Ser
Glu

Lys

Leu Lys

Gly Asp

Ala Thr
280
Ala Lys
295

Pro Trp

310

Glu
325
Arg

Gly

Thr
340
Gln Phe

Ser Leu

Asp Asn

Phe
Cys
Trp
Leu

His

Val Glu

Leu Tyr

Phe Arg
360
Lys Ala
375

Val Ile

390

Ala
405
Cys

Asp

Leu
420
Pro Glu

Ala Gln

Phe Arg

Leu
Pro
Pro
Met

Gly

Glu Phe

His Arg
Phe
440
Thr

Gly

Phe
455

Glu Glu

470

Gln Trp
485
Glu Leu
500
Glu His

Tyr Tyr

Ala Glu

Leu
Asn
Cys
Lys

Ala

Ile Glu

Glu Lys
His
520
Lys

Arg

Ser
535

Ala Ile

550

mays

tgcacgaacc
tccgatggat
tcttectggg
acgagaacgt
ttgtttgcac

tttggtgcgce
cctcgtgatce
cgacatgtgg
gcagaaggtc
ggccaggaag

Gly Thr Leu

Lys Glu Tyr

235

Glu Val Ala
250

Pro Ala

265

Glu

Lys

Gly Val

Lys Lys Gly

Phe Gln
315
Pro

Tyr

Ile
330
Glu

Tyr

Trp
345
Phe

Gly

Leu Phe

Thr Gln Gly

Gln Met
395
His

Asp
Val His
410
Leu Phe
425

Glu

Lys

His Gln

Asp Val Gly

Phe Asp Gly
475
His Ser
490
Phe

Asn

Asp
505
Lys

Trp

Tyr Gly

Lys Gly Arg

Glu Pro

555

Leu

cgtaagagga
ttcgtggtcce
tccgecatga
gtgaagcgge
ccctggatceg
Page 20

205

Gly Phe Leu

220

Met Arg Leu

Gln Ala Tyr

Val Pro Asp

270

Met Met Thr
285

Asn Lys Ile

300

His Ala Gln

Thr Arg Glu
Ile
350

Leu

Lys Leu

Gly Trp
365
Asp Ala Ile
380
Leu

Val Pro

Glu Met Glu
Val
430

Gln

Leu Pro

Gln Arg
445
Val Tyr
460

Ala

Tyr

Glu Ser

Tyr Gln Pro

Met Phe
510
Gly

Arg
Ala Val
525
Lys Ser Glu
540
Ala

Tyr Ala

agaaggtttt
ttcctatttce
agtcggagaa
tcaagcagag
ctgttggcat

Val Ser

Thr Tyr
240
Ala Asp
255
Phe Val

Gly Val

Asn Ser

Thr Ala
320
Tyr Tyr
335
Leu Pro

Met Pro

Arg Asn

Leu Tyr
400
Val Tyr
415
Lys Thr

Gly Asp

Thr Pro

Val Lys
480
Gln Tyr
495
Asp Ala

Thr Phe

Lys Glu

Glu
560

Asp

ggtggactac
aactctgatc
gaagcgccag
gaacccgaag
gcgcaacgtg

60
120
180
240
300



gactacaagc
atcgacaaag
agagctacct
gttggtgggc
tccgacacgg
aaggacaacg
ttccttgtcet
actccagtca
agggacggtg
gagggtgtca
aagatcaact
ctgaataggg
cggtgcctgt
ttcctgetgg
gctatcagga
aaggttgggg
tgccctcacc
gagcaccagc
tactacgccc
aggctggagce
ctgaacgaga
aagtacgggg
acggagaagg
gaggcctaa

<210>
<211>
<212>
<213>

22

562
PRT
Zea

<400> 22

gtgcgaggca
agaggatggt
gcccaatgaa
tgatcaacgg
ttgtcgcgat
agtactctga
ctgcagagat
aggggggtct
acccggcaaa
tgatgacggg
gcgtggggtyg
gcgagtttgt
actgggaggg
gctggctgat
actactacca
atgcgctgga
ggctgtacaa
acaggcaggg
ccggggeggt
agtggctgat
aggactcctg
cggtgggcac
aggtgcagga

mays

PF58811.ST25.txt

tttcgaggtc
tgccaaggtc
ccttgcecectt
ttacggcatc
ggaggttgtt
ccttttctat
caagctgatc
aaaggagatc
ggtccctgac
cgtgtacgct
gtggtttaag
ggagtacatc
gaagctgatc
gccaccgaag
cgacaaccat
gttcgtgcac
gctgccggtyg
cgacgcgagce
gctgaggggyg
cgagaaccac
gcgcatgttc
gttcatgagc
ggcggaggcg

gacctttctt
gagccccttg
gcggtegteg
gaggggagct
ctcgcagatg
ggaattccct
cccatcaagg
gcgcaggcect
tttgttgaag
tcgaaagaag
ccctggttet
ccgacgaggyg
ctgcccttcg
gtgtccctgce
gtgatccagg
cgcgagatgg
aagacgatgg
tacgcacaga
gaggagttca
agctaccagc
gacgcgtcgc
gtgtactaca
gccatactgg

ccttcaggaa
tcaacatggg
ccgagctcga
ctcacctcta
gccgggtegt
ggtcccaggg
agtacatgaa
acgcggattc
ggatggtgta
aggcgaagaa
accagcacgc
agtactacca
gcgaccagtt
tgaaggcgac
acatgctggt
aggtgtatcc
tgtacccgga
tgttcacgga
acggcgcgga
cgcagtacgc
actacgagca
agtccaagaa
agccggccta

catccttgag
tcagataacc
cgacctcact
tggcctttte
cagagccacc
aacactgggg
gctcacctac
tttcgctecg
cacagagagc
gaagggcaac
tcagacggcg
ccggcacace
ctggttcagg
ccagggcgayg
gccgctgtac
tctgtggctg
gcctgggttce
cgtgggcgtyg
ggctgtgcac
ggtgtcggag
ctgccgccaa
ggggcgcaag
cgcggacgag

Met
1
Leu
Val
Met
Glu
65
Lys
Met
Ser
Lys
Pro
145
Val
Tyr

Asp

Phe

Ala
Val
Leu
Trp
50

Asn
Asp
Arg
Ser
Val
130
Met
Gly
Gly

Gly

Tyr
210

Asp
Asp
Pro
35

Ser
Val
Gly
Asn
Phe
115
Glu
Asn
Gly
Leu
Arg

195
Gly

Val
Tyr
20

Ile
Ala
Gln
Leu
Val
100
Arg
Pro
Leu
Leu
Phe
180
Val

Ile

His
Leu
Ser
Met
Lys
Val
85

Asp
Asn
Leu
Ala
Ile
165
Ser

Val

Pro

Glu
Val
Thr
Lys
Val
70

Cys
Tyr
Ile
Val
Leu
150
Asn
Asp

Arg

Trp

Pro
Lys
Leu
Ser
55

Val
Thr
Lys
Leu
Asn
135
Ala
Gly
Thr

Ala

Ser
215

Leu
Phe
Ile
40

Glu
Lys
Ala
Arg
Glu
120
Met
Val
Tyr
Val
Thr

200
Gln

Val
Arg
25

Tyr
Lys
Arg
Arg
Ala
105
Ile
Gly
Val
Gly
Val
185
Lys

Gly

Arg
10

Trp
Phe
Lys
Leu
Lys
90

Arg
Asp
Gln
Ala
Ile
170
Ala

Asp

Thr

Arg
Ile
Asn
Arg
Lys
75

Pro
His
Lys
Ile
Glu
155
Glu
Met

Asn

Leu

Page 21

Lys
Leu
Ile
Gln
00

Gln
Trp
Phe
Glu
Thr
140
Leu
Gly
Glu

Glu

Gly
220

Arg
Val
Phe
45

Lys
Arg
Ile
Glu
Arg
125
Arg
Asp
Ser
Val
Tyr

205
Phe

Lys
Ile
30

Leu
Gln
Asn
Ala
Val
110
Met
Ala
Asp
Ser
Val
190

Ser

Leu

Lys
15

Phe
Gly
His
Pro
Val
95

Asp
Val
Thr
Leu
His
175
Leu

Asp

Val

Val
Val
Asp
Asp
Lys
Gly
Leu
Ala
Cys
Thr
160
Leu
Ala

Leu

Ser

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1689



Ala Glu
225

Thr

Ile

Pro Val

Ser Phe Ala

Glu Met
275

Ser

Gly

Ala
290
Gly

Tyr

Val
305
Leu

Trp

Asn Arg

His Arg His

Phe Gly Asp

355

Pro Lys Val

370
Tyr

Tyr His

385
Lys

Val Gly

Pro Leu Trp

Met Val Tyr

435

Ala Ser Tyr
450

Gly Ala

465

Arg

Val

Leu Glu

Ala Val Ser

Ser His Tyr

515

Met Ser Val
530

Val Gln

545

Glu

Glu

Ala

<210>
<211>
<212>
<213>

23
1692
DNA
Zinn

<400> 23

atgtctgatc
tttgtccaat
tacttcctca
aaggaacacg
aaagacgggc
gactacaaac
atcaatcaag
cgagccaccg

Lys Leu

Ile

PF58811.ST25.txt

Pro Ile

230

Lys Gly
245
Pro Arg
260
Val Tyr

Lys Glu

Trp Phe

Gly
Asp
Thr
Glu

Lys

Leu Lys

Gly Asp

Glu Ser
280
Ala Lys
295

Pro Trp

310

Glu
325
Arg

Gly

Thr
340
Gln Phe

Ser Leu

Asp Asn

Phe
Cys
Trp
Leu

His

Val Glu

Leu Tyr

Phe Arg
360
Lys Ala
375

Val Ile

390

Ala
405
Cys

Asp

Leu
420
Pro Glu

Ala Gln

Leu Arg

Leu
Pro
Pro
Met

Gly

Glu Phe

His Arg
Phe
440
Thr

Gly

Phe
455

Glu Glu

470

Gln Trp
485
Glu Leu
500
Glu His

Tyr Tyr

Ala Glu

Leu
Asn
Cys
Lys

Ala

Ile Glu

Glu Lys
Gln
520
Lys

Arg

Ser
535

Ala Ile

550

ia elegans

ttgaagctcc
tcagatggat
cttatcttgg
aagaaaatgt
gcgtatgtac
gagcccgtca
aaacaatgat
tcccattgaa

attggtccgt
tattgtcatt
ggacgtcaga
caaaaaagta
agccagaaaa
tttcgaagtt
tgcaaaatgt
tcttgcactt

Lys Glu Tyr

235

Glu Ile Ala
250

Pro Ala
265

Glu

Lys

Gly Val

Lys Lys Gly

Phe Gln
315
Pro

Tyr

Ile
330
Glu

Tyr

Trp
345
Phe

Gly

Leu Leu

Thr Gln Gly

Gln Met
395
Arg

Asp
Val His
410
Leu Tyr
425

Glu

Lys

His Gln

Asp Val Gly

Phe Asn Gly
475
His Ser
490
Ser

Asn

Asp
505
Lys

Trp

Tyr Gly

Lys Gly Arg

Glu Pro

555

Leu

ccgaaaagaa
tttgttgtac
tcagattgga
gtcaaacgtc
ccctggattg
gacctgtcag
gagccactgg
gctgctgttg
Page 22

Met Lys Leu

Gln Ala Tyr

Val Pro Asp

270

Met Met Thr
285

Asn Lys Ile

300

His Ala Gln

Thr Arg Glu
Ile
350

Leu

Lys Leu

Gly Trp
365
Glu Ala
380

Leu

Ile

Val Pro

Glu Met Glu
Val
430

Gln

Leu Pro

His Arg
445
Val Tyr
460

Ala

Tyr

Glu Ala

Tyr Gln Pro

Met Phe
510
Gly

Arg
Ala Val
525
Lys Thr Glu
540
Ala

Tyr Ala

agaaggtttg
taccaatctc
aatcatacaa
ttcaagaaag
ctgttggaat
ctttccggaa
tcaacatggg
ctgaacttga

Thr Tyr
240
Ala Asp
255
Phe Val

Gly Val

Asn Cys

Thr Ala
320
Tyr Tyr
335
Leu Pro

Met Pro

Arg Asn

Leu Tyr
400
Val Tyr
415
Lys Thr

Gly Asp

Ala Pro

His
480
Tyr

Val

Gln
495
Asp Ala

Thr Phe

Lys Glu

Glu
560

Asp

ggttgactat
cttcactcta
acaacgccaa
aaacccatcg
gagaaacgtt
cattcttgaa
tcgaatcacc
tgatctaacc

60
120
180
240
300
360
420
480



gttggtgggce
tctgatactg
aaagataatg
ctactagtgt
acacccgtta
cgattcgggyg
ccccatgaag
ggaaataaga
accgcactta
cacacacggt
tttagatttc
ggtgaagcaa
ctttacaaag
tggctttgcce
ggatttgagg
ggtgtctact
gttcgtagaa
tctgaactga
aggaataagt
aagaagaccg
gaaactgatt

<210>
<211>
<212>
<213>

24
563
PRT
Zinn

<400> 24
Met Ser Asp
1
Trp

Val Asp

Val Pro
35

Ser

Leu
Val Arg
50
Glu Asn
05

Lys

Val

Asp Gly

Met Arg Asn

Ala Phe
115
Glu

Ser

Lys Cys

130

Pro Leu Asn

145

Val Gly Gly

Tyr Gly Leu

Gly Gly Lys

195

Phe Tyr Ala
210

Ala Glu

225

Thr

Ile

Pro Val

tgatcaatgg
ttgtggctta
aatactctga
ctgctgaaat
gaggtagtgt
aagaaaacag
gtgtttgtat
ttaatagtgt
caaaagggga
gtttgtattg
tacttgggtg
ttagaaatta
ttcctgatge
cacaccgact
aacactgcag
atgcaccagg
tggaaagttg
acgagaagaa
atggagctgt
agaaggaggt
ag

ia elegans

Leu Glu

Tyr Phe
20
Ile Ser

Asp Trp

Lys Lys
Val
85
Asp

Arg

Val
100
Arg Asn

Pro Leu

Leu Ala

Ala
Val
Phe
Lys
Val
70

Cys
Tyr
Ile

Val

Leu

PF58811.ST25.txt

ttatggtatt
tgaaatcgtt
tcttttctat
caaacttata
aaaagaactt
tgaagaagtt
gacaggaaaa
ggggtggtgg
atttgttgag
ggaagggaag
gatgatgcca
ttatcatgaa
tttggaatgg
atacaagctc
gcaaggtgac
acccgtgtta
gttaatcgag
tttttggagg
gggaacgttt
tcaggaagcc

Pro Leu

Gln Phe

Thr Leu
40
Ser Tyr
55
Val Lys

Thr Ala

Lys Arg
Glu
120
Met

Leu

Asn
135

Ala Ala

150

Ile
165
Ser

Leu

Phe
180
Val Val

Ile Pro

Lys Leu

Asn
Asp
Arg
Trp

Ile

Gly Tyr

Thr Val

Ala Thr
200
Ser Gln
215

Pro Ile

230

Arg Gly

Ser

Val Lys

Val

Val

gagggtagtt
cttgctggcg
gcaattccat
ccaattaaag
ggaaaagcat
cctgattttg
tacgcctcta
tttaaaccat
tacatcccaa
cttattctgc
ccaaaggttt
atgcatgtta
gttgatcgtg
ccctacaaaa
acaccctatg
aggggtgagyg
aaccacgggt
atgtttgatg
atgagcgtgt
gagcaagctc

Val Arg Pro

10
Arg Trp Ile
25
Tyr

Phe Leu

Lys Gln Arg
Gln
75

Pro

Arg Leu

Arg Lys
90

Ala Arg
105
Ile

His

Asn Gln

Gly Arg Ile

Ala Glu
155
Ile Glu
170

Ala

Gly

Tyr
185
Lys

Asp Asn

Gly Thr Leu

Lys Glu Tyr
235
Glu Leu Gly

Page 23

ctcatctata
ggaaggtcgt
ggtctcaagg
aatacatgaa
atattgactc
tggaaggtat
aagaagaagc
ggttttatca
ctagggaata
catttggtga
ctttgctgaa
ttcaagatat
agatggaggt
caatggtgta
ctcaaatgta
tttttgatgg
tccagccaca
cagggcttta
attacaagtg
aagttgaagt

Lys Arg Lys

Ile Val Ile

30

Thr Tyr Leu
45

Gln Lys

60

Glu

Glu

Arg Asn

Trp Ile Ala

Phe Glu Val

110

Glu Thr Met
125

Thr Arg

140

Leu

Ala

Asp Asp

Gly Ser Ser

Glu Ile Val

190

Glu Tyr Ser

205

Gly Leu Leu

220

Met Lys Leu

Lys Ala Tyr

tgggcttttt
tcgggctaca
aactttaggg
gttaacttac
atttgctcca
gatttacaat
ggagaaaaaa
acatgctcaa
ctatcatagg
tcaatggtgg
agcgacacaa
gcttgtteccg
atatccccta
cceccgaacca
cacagacgtt
agtcgatgca
atacgcagtt
tgaacagtgt
taagaaaggt
cccgtatgcet

Lys Val
15
Phe Val

Gly Asp

His Glu
Ser
80

Gly

Pro

Val
95
Asp Leu

Ile Ala

Thr Val

Thr
160
Leu

Leu

His
175
Leu Ala

Asp Leu

Val Ser

Thr Tyr
240

Ile Asp

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1692



Ser Phe Ala

Phe Val Glu

275

Gly Lys Tyr
290

Asn Ser Val

305

Thr

Ala Leu

Tyr Tyr His
Phe
355

Pro

Leu Pro

Met Pro
370
Arg Asn
385

Leu

Tyr

Tyr Lys

Val Tyr Pro

Thr Met
435
Thr

Lys
Gly Asp
450
Ala Pro
465

Val

Gly

Arg Arg

Gln Tyr Ala

Asp Ala Gly

515

Thr Phe Met
530

Lys Glu Val

545

Glu

Thr Asp

<210>
<211>
<212>
<213>

25
1551
DNA
Homo

<400> 25

atggagcccg
aaggggctgg
ccgctcectege
agcagcgctc
tggaaggagc
tcactacgtg
attctggaag
caggtgactg
gacctcacag
ggcctgttcec
cgatgcactc

245
Pro Arg
260
Gly Met

Ala Ser

Gly Trp

Phe
Ile
Lys

Trp

PF58811.ST25.txt

Gly Glu
Asn
280
Glu

Tyr

Glu
295

Phe Lys

310

Thr Lys
325
Arg His
340
Gly Asp

Lys Val

Tyr His

Gly
Thr
Gln
Ser

Glu

Glu Phe

Arg Cys

Trp Trp
360
Leu Leu
375

Met His

390

Val Pro

405
Leu Trp
420
Val Tyr

Pro Tyr

Pro Val

Asp
Leu
Pro
Ala

Leu

Ala Leu

Cys Pro

Glu Pro
440
Gln Met
455

Arg Gly

470

Glu
485
Ser

Met

Val
500
Leu Tyr

Ser Val

Gln Glu

Ser
Glu
Glu
Tyr

Ala

Trp Leu

Leu Asn

Gln Cys
520
Tyr Lys
535

Glu Gln

550

sapiens

ccgtgtceget
agttcgtgct
ttatcttcga
cgcgcectgca
agggtagcaa
tcgggaagta
tggacaccaa
ccctgctgac
tggggggcett
aacacatctg
cgtccgaaaa

ggccgtgtgce
catccaccag
tatctactac
cgagcagcgce
gaccttcatg
caagaagaca
gaaacagatt
ctccattggc
gatcatgggc
cactgcttac
ctcagacctg

250
Glu Asn
265

Pro

Ser

His Glu

Ala Glu Lys
Phe
315

Tyr

Pro Trp

Val Glu
330
Leu Tyr
345

Phe

Trp

Arg Phe

Lys Ala Thr

Val Ile Gln

395
Val

Glu Trp

410
Arg

His Leu

425
Gly

Phe Glu

Tyr Thr Asp

Glu Val Phe

475

Ile Glu Asn
490

Glu Lys

505

Arg

Asn

Asn Lys

Cys Lys Lys

Ala Gln Val

555

gcgctgcectcet
cgctgggtgt
tacgtgcgcg
gtgcgggaca
tgcacggggce
cacaaaaaca
gtccgtgtgg
tggactctcc
acaggcatcg
gagctggtcc
ttctatgccg
Page 24

Glu Glu Val
270
Val Cys
285

Gly

Gly

Lys Asn

300
Tyr

Gln His

Ile Pro Thr

Glu Gly Lys
350
Leu Gly
365

Gly

Leu

Gln
380
Asp

Glu

Met Leu

Asp Arg Glu
Leu
430

Cys

Tyr Lys
His
445
Gly

Glu

Val
460
Asp

Val

Gly Val

His Gly Phe

Phe Trp Arg

510

Tyr Gly Ala
525

Gly Lys

540

Glu

Lys

Val Pro

tcectgetgtg
tcgtgtgcect
cctgggtggt
tccagaagca
gccctggetg
tcatgatcaa
agcccttggt
ccgtgttgec
agtcatcatc
tggctgatgg
taccctggtce

255
Pro Asp

Met Thr

Lys Ile

Ala Gln
320
Arg Glu
335
Leu Ile

Trp Met

Ala Ile

Val Pro
400
Met Glu
415
Pro Tyr

Arg Gln

Tyr Tyr
Ala
480
Pro

Asp

Gln
495
Met Phe

Val Gly

Thr Glu

Ala
560

Tyr

ggtgcgectg
cttcctectg
gttcaagctc
ggtgcgggaa
gctcactgtc
cctgatggac
gaccatgggc
tgagcttgat
ccacaagtac
cagctttgtg
ctgtgggacyg

60
120
180
240
300
360
420
480
540
600
660



ctgggtttcc
cgtttcgagce
cggcaggaga
acaggggtca
aagccgtggt
tacattccct
gacatcatcc
cccaagatct
caccacgtgg
ttccaaaacg
ccaggcctag
ggggagccgce
gtccgcagceyg
ttctgggaga
gacgccttcc

<210>
<211>
<212>
<213>

26
516
PRT
Homo

<400> 26
Met Glu Pro
1
Trp

Val Arg

Val Phe Val

35

Tyr Tyr Tyr
50

Arg Leu His

65
Trp

Lys Glu

Trp Leu Thr

Ile Met
115
Val

Asn
Gln Ile
130
Leu Leu Thr
145
Asp

Leu Thr

Ser His Lys

Val Ala
195
Phe

Leu

Leu
210
Ala

Asp

Val
225
Arg

Ala

Phe Glu

His Glu Ser

Ser Leu Asp

275
Ser

Glu Pro

tggtggcecge
cagtgcgggyg
accacttcgt
tgacagatga
tctttaagca
tgagacacta
cctttggcaa
ccctectgaa
tgcaggacat
acatccacgt
tgcaccccaa
gtgtgaaaca
tgcatggctt
tgtttgatgg
ccgaggtgta

sapiens

Ala Val

Leu
20
Cys

Lys
Leu
Val Arg

Glu Gln

Gln Gly
Val
100
Ile

Ser
Asn
Arg Val

Ser Ile

Ser
Gly
Phe
Ala
Arg
70

Ser
Leu
Leu

Glu

Gly

PF58811.ST25.txt

tgagatccgce
cctggaggct
ggaagggctg
ggcagagccce
tgtggagaac
ctaccaccgc
caaccccatc
gctgacccag
gctggtgccc
ctaccccatc
aggaaatgag
ctttgaagcc
ccagatgctg
ctccttgtac
cgacaagatc

Leu Ala

Leu Glu
Leu
40

Val

Leu

Trp
55
Val Arg

Lys Thr

Arg Val

Met Asp
120
Pro Leu
135

Trp Thr

150

Val Gly
165
Tyr Gly
180
Asp Gly

Tyr Ala

Glu Ile

Gly
Leu
Ser
Val

Arg

Leu Ile

Phe Gln

Phe Val
200
Pro Trp
215

Ile Ile

230

Val
245
Arg

Pro

Gln
260
Glu Ala

Lys Leu

Arg
Gln
Val

Asn

Gly Leu

Glu Asn

Ile Met
280

Ser Ile

atcatccctg
atctgtgcca
ctctactccc
agcaagctga
tatctgaaga
cacacgcgca
ttcecgectacce
ggtgagaccc
atgaagtgcc
tggctgtgtc
gcagagctct
aggtcctgca
tatgccgact
cacaagctgc
tgcaaggccg

Val Cys Ala
10

Phe Val

25

Pro

Leu

Leu Ser

Val Phe Lys

Ile Gln
75
Cys

Asp
Phe Met
90
Gly Lys
105
Ile

Tyr

Leu Glu

Val Thr Met
Val
155

Thr

Leu Pro

Met Gly
170
His Ile
185
Arg

Cys

Cys Thr

Ser Cys Gly

Pro Ala Lys

235

Glu Ala Ile
250

His Phe Val

265

Thr Gly Val

Gly Asn Tyr

Page 25

ccaagaagta
agttcaccca
tggatgaggce
atagcattgg
caaaccgaga
gcatcttctg
tctttggctg
tgcgcaagct
tgcagcaggc
cgttcatcct
acatcgacat
tgaggcagct
gctacatgaa
gagagaagct
ccaggcactg

Leu Leu Phe
Gln
30

Phe

Ile His
Ile
45
Ser

Leu
Leu Ser
60
Lys

Gln Val

Thr Gly Arg
Thr
110

Thr

Lys Lys

Val Asp

125

Gly Gln Val

140
Leu

Pro Glu

Gly Ile Glu

Thr Ala Tyr
190
Ser Glu
205

Leu

Pro

Thr
220
Lys

Gly

Tyr Val

Cys Ala Lys

Glu Leu
270

Asp

Gly

Thr
285
Lys

Met

Tyr Pro

cgtcaagctg
cgagtcccag
tgtcattatg
caattactac
gggcctggag
ggagctccag
gatggtgcct
gtacgagcag
cctgcacacc
gcccagccag
tggagcatat
ggagaagttt
ccgggaggag
gggttgccag
a

Leu Leu
15
Arg Trp

Asp Ile

Ala Pro
Glu
80

Gly

Arg

Pro
95
His Lys

Lys Lys

Thr Ala

Leu Asp
160
Ser Ser
175
Glu Leu

Asn Ser

Phe Leu
Leu
240
Thr

Lys

Phe
255
Leu Tyr

Glu Ala

Trp Phe

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1551



290
Phe Lys
305

Tyr

His

Ile Pro

Trp Glu Leu
Phe
355

Gly

Tyr Leu

Thr Gln
370
Gln Asp
385

Phe

Met

Gln Asn

Leu Pro Ser
Ile
435

Arg

Leu Tyr

Glu Ala
450
His Gly Phe
465
Phe

Trp Glu

Leu Gly Cys

Ala Ala Arg

515

<210>
<211>
<212>
<213>

27
1551
DNA
Dani

<400> 27

atggatccgt
aaaggcttgg
cccttgtecg
tgctccgege
tggaggaaag
tcecctcagag
atcctggagg
caggtgactg
gacctcactg
ggcctgttte
cgctgcactg
ctggggtttc
cactatgaac
aataaggaga
accggcgtca
aagccgtggt
tacattcctc
gacattattc
ccaaagatct
caccatgtgg
ttccatgagg
ccaggaatgg
ggagaaccaa

Val Glu

Asn

PF58811.ST25.txt

295

Tyr Leu

310

Leu Arg
325
Gln Asp
340
Gly Trp

Glu Thr

Leu Val

His

Ile

Met

Leu

Pro

Tyr Tyr

Ile Pro

Val Pro
360
Arg Lys
375

Met Lys

390

Ile
405
Pro

Asp

Gln
420
Asp Ile

Ser Cys

Gln Met

His
Gly
Gly
Met

Leu

Val Tyr

Leu Val

Ala Tyr
440
Arg Gln
455

Tyr Ala

470

Met Phe
485
Gln Asp
500

His

o rerio

tattgtattt
agtacgtgat
tcgtgtttga
ccaaacagca
atggagggaa
tgggaaaata
ttgacacaaa
ctctgctcaa
ttggcgggcet
agcacatctg
agaaagaaaa
tggttgcgge
ctgttcgcgg
accagtttgt
tgacggatca
tctttcggea
tccgecacta
cattcgggaa
ctctgctaaa
tgcaggacat
acattcatgt
tgcatcctaa
aggtcaaaca

Asp

Ala

Gly Ser

Phe Pro

gggagggtta
tatacaccag

tgtgtactat
cgaccagcgg
gaaatatatg
caagaaaact
acgaaaggta
ctctattggce
ggtgatggga
tgtagccttt
ctctgacctg
agagatccgg
cttggatgca
tgagggactt
tgcagagcct
tgtggagagt
ttaccacaga
taacccgttg
gcttactcag
gctggtcccc
gtatcctctg
aggagatgaa
ctttgaggcc

Lys Thr Asn

315

His Arg His
330

Phe Gly
345

Pro

Asn

Lys Ile

Leu Tyr Glu
Gln
395

Trp

Cys Leu
Ile
410
Pro

Pro

His
425
Gly

Lys

Glu Pro

Leu Glu Lys

Asp Cys Tyr

475

Leu Tyr His
490

Glu Val

505

Tyr

gctgtgttgt
agatggatct
cacctgcgcg
gtcagagaca
tgcacgggac
cacaagaaca
gtgcgtgtgg
tggacactgc
acaggcattg
gagctggtgt
ttttatgccg
ataattccag
atttgcaaaa
cagtactctc
gacaagacta
ttcctgaage
cacacccgca
ttccggtatg
ggagagacca
atgaaggaca
tggctgtgtc
gatgaactgt
acatcatcca
Page 26

300

Arg Glu Gly

Thr Arg Ser
Ile
350

Leu

Asn Pro

Leu
365
His

Ser

Gln
380
Gln

His

Ala Leu

Leu Cys Pro
Glu
430

Lys

Gly Asn
Val
445
Val

Arg

Phe
460
Met

Arg

Asn Arg

Lys Leu Arg
Ile

510

Asp Lys

ttttgatatg
tcgtgtgect
cctggatcat
ttcagagaca
gtccgggatg
tcatgattaa
agcctttagce
cggtgctgcece
agtcttcatc
tggctgacgg
ttcecectggte
ctcagaaatg
agtttgctga
gggacgaggc
actgtatagg
agaaccgcgt
gcatcttctg
tgtttggctg
tccgcaaact
tcaaggctgc
cattcctttt
atgttgatat
cacggcagct

Glu
320
Phe

Leu

Ile
335
Phe Arg

Lys Leu

Val Val
Thr
400
Ile

His

Phe
415
Ala Glu

His Phe

Ser Val

Glu Glu
480
Glu Lys
495

Cys Lys

gatcaaagtyg
gtttctcctg
cttcaagatg
ggtgcgagaa
gctgactgtg
catgatggac
taacatgggt
agaactcgat
tcacatctac
cagtctggtc
ctgcgggact
ggtgaagctg
ggaatctgcc
tgtgattatg
ttattattac
tgcagtggag
ggagttacaa
gatggttcct
gtacgagcag
catccagcgt
gcccaaccag
cggagcatat
ggagaagttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



<210>
<211>
<212>
<213>

<400>

Met
1
Trp
Ile
Tyr
Lys
65
Trp
Trp
Asn
Lys
Leu
145
Asp
Ser
Val
Asp
Val
225
His
Glu
Ser
Glu
Phe
305
Tyr
Trp
Tyr

Thr

Gln

Asp
Ile
Phe
Tyr
50

Gln
Arg
Leu
Ile
Val
130
Leu
Leu
His
Leu
Leu
210
Ala
Tyr
Glu
Arg
Pro
290
Arg
Ile
Glu
Val
Gln

370
Asp

28
516
PRT

Danio rerio

28
Pro

Lys
Val
35

His
His
Lys
Thr
Met
115
Val
Asn
Thr
Ile
Ala
195
Phe
Ala
Glu
Ser
Asp
275
Asp
His
Pro
Leu
Phe
355
Gly

Met

Leu
Val
20

Cys
Leu
Asp
Asp
Val
100
Ile
Arg
Ser
Val
Tyr
180
Asp
Tyr
Glu
Pro
Ala
260
Glu
Lys
Val
Leu
Gln
340
Gly

Glu

Leu

Leu
Lys
Leu
Arg
Gln
Gly
85

Ser
Asn
Val
Ile
Gly
165
Gly
Gly
Ala
Ile
Val
245
Asn
Ala
Thr
Glu
Arg
325
Asp
Trp

Thr

Val

Tyr
Gly
Phe
Ala
Arg
70

Gly
Leu
Met
Glu
Gly
150
Gly
Leu
Ser
Val
Arg
230
Arg
Lys
Val
Asn
Ser
310
His
Ile
Met

Ile

Pro

Leu
Leu
Leu
Trp
55

Val
Lys
Arg
Met
Pro
135
Trp
Leu
Phe
Leu
Pro
215
Ile
Gly
Glu
Ile
Cys
295
Phe
Tyr
Ile
Val
Arg

375
Met

PF58811.ST25.txt

gtcagagacg ttcacggatt ccagatgttg tatgctgatg
ttctgggaga tgtttgacgg cactttgtat cacaaactca
gatgcattcc ctgaagtctt tgacaaaatc tgcaagtctg

Gly
Glu
Leu
40

Ile
Arg
Lys
Val
Asp
120
Leu
Thr
Val
Gln
Val
200
Trp
Ile
Leu
Asn
Met
280
Ile
Leu
Tyr
Pro
Pro
360

Lys

Lys

Gly
Tyr
25

Pro
Ile
Asp
Tyr
Gly
105
Ile
Ala
Leu
Met
His
185
Arg
Ser
Pro
Asp
Gln
265
Thr
Gly
Lys
His
Phe
345

Pro

Leu

Leu
10

Val
Leu
Phe
Ile
Met
90

Lys
Leu
Asn
Pro
Gly
170
Ile
Cys
Cys
Ala
Ala
250
Phe
Gly
Tyr
Gln
Arg
330
Gly

Lys

Tyr

Ala
Ile
Ser
Lys
Gln
75

Cys
Tyr
Glu
Met
Val
155
Thr
Cys
Thr
Gly
Gln
235
Ile
Val
Val
Tyr
Asn
315
His
Asn

Ile

Glu

Asp Ile Lys
Page 27

tatacatgga acgcaaggaa
gagaggagct cggctgtaaa
caagacattg a

Val
Ile
Val
Met
00

Arg
Thr
Lys
Val
Gly
140
Leu
Gly
Val
Glu
Thr
220
Lys
Cys
Glu
Met
Tyr
300
Arg
Thr
Asn
Ser
Gln

380
Ala

Leu
His
Val
45

Cys
Gln
Gly
Lys
Asp
125
Gln
Pro
Ile
Ala
Lys
205
Leu
Trp
Lys
Gly
Thr
285
Lys
Val
Arg
Pro
Leu
365
His

Ala

Phe
Gln
30

Phe
Ser
Val
Arg
Thr
110
Thr
Val
Glu
Glu
Phe
190
Glu
Gly
Val
Lys
Leu
270
Asp
Pro
Ala
Ser
Leu
350
Leu
His

Ile

Leu
15

Arg
Asp
Ala
Arg
Pro
95

His
Lys
Thr
Leu
Ser
175
Glu
Asn
Phe
Lys
Phe
255
Gln
His
Trp
Val
Ile
335
Phe
Lys

Val

Gln

Ile
Trp
Val
Pro
Glu
80

Gly
Lys
Arg
Ala
Asp
160
Ser
Leu
Ser
Leu
Leu
240
Ala
Tyr
Ala
Phe
Glu
320
Phe
Arg
Leu

Val

Arg

1440
1500
1551



385
Phe

Leu
Leu
Glu
His
465
Phe

Leu

Ser

His
Pro
Tyr
Ala
450
Gly
Trp

Gly

Ala

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
Glu Tyr Met

1
Ile

Ala
Gly
Lys
65

Tyr
Ile
Glu
Leu
Gln
145
Asp
His
Tyr
His

Val
225

Ala
Lys
Val
50

Gly
Gln
Pro
Gly
Leu
130
Gly
Met
Arg
Lys
Gln

210
Gly

Glu
Asn
Val
435
Thr
Phe
Glu
Cys

Arg
515

29
328
PRT

Asp
Gln
420
Asp
Ser
Gln
Met
Lys

500
His

Ile
405
Pro
Ile
Ser
Met
Phe

485
Asp

390
His

Gly
Gly
Thr
Leu
470

Asp

Ala

Val
Met
Ala
Arg
455
Tyr

Gly

Phe

PF58811.ST25.txt

Tyr
Val
Tyr
440
Gln
Ala

Thr

Pro

Saccharum officinarum

DOMAIN
(1)..(328)
substrate binding domain

29

Gln
Val
35

Met
Asn
His
Thr
Lys
115
Gly
Glu
Leu
Glu
Leu
195
His

Val

Lys
Ala
20

Pro
Met
Lys
Ala
Arg
100
Leu
Trp
Ala
Val
Met
180
Pro

Arg

Tyr

Leu
Tyr
Asp
Thr
Ile
Gln
85

Glu
Ile
Leu
Ile
Pro
165
Glu
Val

Gln

Tyr

Thr
Ala
Phe
Gly
Asn
70

Thr
Tyr
Leu
Met
Arg
150
Leu
Val
Lys
Gly

Ala
230

Tyr
Asp
Val
Val
55

Cys
Ala
Tyr
Pro
Pro
135
Asn
Tyr
Tyr
Thr
Asp

215
Pro

Ile
Ser
Glu
40

Tyr
Val
Leu
His
Phe
120
Pro
Tyr
Lys
Pro
Met
200

Thr

Ala

Pro Leu
410

His Pro

425

Gly Glu

Leu Glu
Asp Val
Leu Tyr

490

Glu Val
505

395
Trp

Lys
Pro
Lys
Tyr
475
His

Phe

Leu
Gly
Lys
Phe
460
Met

Lys

Asp

of SEQ ID NO: 2

Pro Val
10

Phe Ala

25

Gly Met

Ala Ser
Gly Trp
Lys Arg
90
Arg His
105
Gly Asp
Lys Val
Tyr His
Val Gly
170
Leu Trp
185
Val Tyr
Ser Tyr

Ala Val

Lys
Pro
Val
Lys
Trp
75

Gly
Thr
Gln
Ser
Asp
155
Asp
Leu
Pro

Ala

Leu
235

Page 28

Gly
Arg
Tyr
Glu
60

Phe
Glu
Arg
Phe
Leu
140
Asn
Ala
Cys
Glu
Gln

220
Arg

Cys
Asp
Val
445
Val
Glu

Leu

Lys

Ser
Asp
Thr
45

Glu
Lys
Phe
Cys
Trp
125
Leu
His
Leu
Pro
Pro
205

Met

Gly

Pro
Glu
430
Lys
Arg
Arg

Arg

Ile
510

Leu
Gly
30

Glu
Ala
Pro
Val
Leu
110
Phe
Lys
Val
Glu
His
190
Gly

Phe

Glu

Phe
415
Asp
His
Asp
Lys
Glu

495
Cys

Lys
15

Asp
Ser
Lys
Trp
Glu
95

Tyr
Arg
Ala
Ile
Phe
175
Arg
Phe

Thr

Glu

400
Leu

Glu
Phe
Val
Glu
480

Glu

Lys

Glu
Pro
Glu
Lys
Phe
80

Tyr
Trp
Phe
Thr
Gln
160
Val
Leu
Glu

Asp

Phe
240



Asn
His
Phe
Tyr
Gly

305
Glu

Gly
Ser
Trp
Gly
290

Arg

Pro

Val
Tyr
Arg
275
Ala

Lys

Ala

Glu
Gln
260
Met
Val

Thr

Tyr

Ala
245
Pro
Phe
Gly
Glu

Ala

Val
Gln
Asp
Thr
Lys

310
Asp

His
Tyr
Ala
Phe
295
Glu

Glu

PF58811.ST25.txt

Arg Leu Glu
250
Ala Val Ser
265
Ser His Tyr
280
Met Ser Val

Val Gln Glu

Ala

Gln Trp
Glu Leu
Glu His
Tyr Tyr

Ala Glu

315

<210>
<211>
<212>
<213>

30
54
DNA

<220>

<223>

<400> 30

325

Artificial sequence

primer: prm05930

Leu Ile

Glu
270
Arg

Asn

Cys
285
Lys Ser
300

Ala Ala

Glu
255
Lys
His
Lys

Ile

Asn
Asp
Lys
Lys

Leu
320

ggggacaagt ttgtacaaaa aagcaggctt cacaatggcg gacgtgcatg aacc

<210>
<211>
<212>
<213>

31
49
DNA

<220>
<223>

<400> 31
ggggaccact

<210>
<211>
<212>
<213>

32
2193
DNA
Oryz

<400> 32

aatccgaaaa
aaatataaaa
catccaccta
tttccttagt
tctgtcatga
aaaaaatctt
atgaagatat
ttgtgcattc
ttagtaatta
gtacttacgc
tcaactagca
tgaattcaag
aattttacag
aaaaaaagaa
acagagtggc
tccgcaacaa
aaccaagcat
ggaggcatcc

ttgtacaaga

a sativa

gtttctgcac
tgagacctta
ctttagtggc
aattaagtgg
agttaaatta
tctagctgaa
tctgaacgta
gtcatatcgc
aagacaattg
acacactttg
acacatctct
cactccacca
aatagcatga
ttttgctegt
tgcccacaga
ccttttaaca
cctcectecte
aagccaagaa

Artificial sequence

primer: prm05931

aagctgggtt

cgttttcacc
tatatgtagc
aatcgggcta
gaaaatgaaa
ttcgaggtag
ctcaatgggt
ttggcaaaga
acatcattaa
acttattttt
tgctcatgtg
aatatcactc
tcaccagacc
aaagtatgaa
gcgcgagcgce
acaacccaca
gcaggctttg
ccatctataa

gagggagagc

taggcctegt

ccctaactaa
gctgataact
aataaaaaag
tcattattgc
ccataattgt
aaagagagag
tttaaacata
ggacatgtct
attatttatc
catgtgtgag
gcctatttaa
acttttaata
acgaactatt
caatctccca
aaaaacgatg
cggccaggag
attcctcccce
accaaggaca

Page 29

ccgcecgtagg

caatataggg
agaactatgc
agtcgctaca
ttagaatata
catcaaactc
atttttttta
taattatata
tactccatcc
ttttttcgat
tgcacctcct
tacatttagg
atatctaaaa
taggtttttc
tattgggcac
atctaacgga
agaggaggag
ccttttcceccee
cgcgactagc

aacgtgtgct
aagaaaaact
ctagtttcgt
cgttcacatc
ttcttgaata
aaaaaataga
attttatagt
caatttttat
tagatgcaag
caatacacgt
tagcaatatc
tacaaaaaat
acatacaaaa
acaggcaaca
ggacagcaag
aggcaaagaa
tctctatata
agaagccgag

54

49

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



cgaccgcctt
cacctcctcc
tgtagtacgg
gatttgggat
ggttttcaat
gattttgtga
aataaaagta
ctatcctttg
atgagattga
acagtagtcc
cctgttcecttce
ctttctggtt
gctgtagttc
tttctgatct
attatttttt
tgtcctcaat
cctgtagaag
agctgtaatc
tggtgtagct

<210>
<211>
<212>
<213>

33

<400> 33
atggcggacyg
ttcgtgcagt
tacttcaata
aagcaacacg
aaggatggtc
gactacaagc
attgacaaag
agagctacct
gttggtgggc
tctgacacgg
aaggataatg
ttccttgtcet
attccagtga
agagatggtg
gagggtgtca
aagatcaact
ctcaagaggg
cggtgcctgt
ttcctgcetgg
gctatcagga
aaggttggag
tgccctcacce
gagcaccagc
tactacgctc
aggctggagc
ctgaatgaga
aagtatgggg
acggagaagg
gcctaa

1686
DNA
Saccharum officinarum

cttcgatcca
tcacagggta
gcgttgatgt
agaggggttc
cgtctggaga
gtaccttttg
cggttgtttg
tttattccct
atgattgatt
ccatcacgaa
cgatttgctt
cagttcaatg
agttaatagg
ccatttttaa
ttattagctc
tttgttttca
tttctttttg
gggatagtta
tgccactttc

tgcatgaacc
tcecgatggat
tctttctggg
atgagaatgt
ttgtttgcac
gtgcgaggca
agaggatggt
gcccaatgaa
tgatcaatgg
ttgttgcaat
agtactctga
ctgctgagat
aagggagtct
acccagcaaa
tgatgactgg
gcgtggggty
gcgagtttgt
actgggaggyg
gttggctcat
actactacca
atgctctcga
gcctgtacaa
acaggcaggg
ctgctgcggt
agtggctgat
aggacttctg
cggtgggcac
aggtgcagga

PF58811.ST25.txt

tatcttccgg
tgtgcecctte
taggaaaggg
ttgatgttgc
gctctatgga
tttgaggtaa
gtcctcgatt
attgaacaaa
cttaagcctg
attcatggaa
tagtcccaga
aattgattgc
taatacccct
ttatatgaaa
tcaccccttce
aattcacatc
gttattcctt
tactgcttgt
accagcaaag

tttggtgcgce
cctcgtgatce
cgacatgtgg
gcagaaggtt
agccaggaag
ttttgaggtt
tgccaaggtt
ccttgcecectt
ttatggaatt
ggaagttgtt
ccttttctat
caagctgatt
gaaggaaatc
ggtccctgac
tgtgtatgct
gtggtttaag
ggagtacatc
aaagctgatc
gccaccaaag
tgacaaccat
gttcgtgcac
gctgcccgtg
cgacacaagc
cctaagggga
cgagaaccac
gcacatgttc
gttcatgagc
ggcggaggcg

<210>
<211>
<212>

34
561
PRT

tcgagttctt
ggttgttctt
gatctgtatc
atgttatcgg
aatgaaatgg
aatcagagca
ctggtagtga
aataatccaa
tccaaaattt
acagttataa
attttttttc
tacaaataat
atagtttagt
tgaactgtag
attattctga
gattatctat
gactgcttga
tcttatgatt
ttc

cgcaagagga
ttcgtggtcee
tctgccatga
gtgaagcgge
ccctggattg
gacctttctt
gagccccttg
gcagtcgtcg
gaggggagct
cttgcagatg
ggcattccct
cccatcaagg
gcgcaggcect
tttgttgaag
tcgaaagaag
ccctggttet
ccaacaagag
ctgccattcg
gtgtctcttc
gtgatccagg
cgcgagatgg
aagacaatgg
tacgcacaga
gaggagttca
agctaccagc
gacgcgtccc
gtgtactaca
gccatcctgg

Page 30

ggtcgatctc
ggatttattg
tgtgatgatt
ttcggtttga
tttagggtac
ccggtgattt
tgcttctcga
ctttgaagac
cgcagctggc
tcctcaggaa
ccaaatatct
gcttttatag
caggagaaga
cataagcagt
gctgaaagtc
gcattatcct
ttacagaaag
catttccttt

agaaggtttt
ttcctatttce
agtcagagaa
tcaagcagag
ctgttggcat
ccttcaggaa
taaacatggg
ctgagcttga
ctcacctcta
gccgggttgt
ggtcccaggg
agtacatgaa
atgctgattc
gaatggtgta
aggcgaagaa
accagcatgc
agtactacca
gtgaccagtt
tgaaggcgac
acatgctggt
aggtgtatcc
tgtaccctga
tgttcacgga
atggcgtgga
cacagtacgc
actacgagca
agtcgaagaa
agccggccta

ttcecctecte
ttctaggttg
cctgttcttg
ttagtagtat
ggaatcttgc
tgcttggtgt
tttgacgaag
ggtcccgttg
ttgtttagat
caggggattc
taaaaagtca
cgttatccta
acttatccga
attcatttgg
tggcatgaac
cttgtatcta
aaatttatga
gtgcagttct

ggtggactac
atctctgatc
gaagcgccag
gaacccaaag
gcgcaatgtg
catccttgag
tcagataacc
cgacctcact
tggcctttte
tagggccacc
aacacttggg
gctcacctac
tttcgcgceca
cacagaaagc
gaagggcaac
tcagacagcg
ccgccacacce
ctggttcagg
tcagggtgag
gccgctgtac
tctgtggctg
gcctgggttce
cgtgggcgtyg
ggcggtgcac
ggtgtcggag
ctgccggcac
ggggcgcaag
cgcggacgag

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2193

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
le86



<213>

<400>

Met
1
Leu
Val
Met
Glu
65
Lys
Met
Ser
Lys
Pro
145
Val
Tyr
Asp
Phe
Ala
225
Ile
Ser
Glu
Tyr
Val
305
Leu
His
Phe
Pro
Tyr
385
Lys

Pro

Met

Ala
Val
Leu
Trp
50

Asn
Asp
Arg
Ser
Val
130
Met
Gly
Gly
Gly
Tyr
210
Glu
Pro
Phe
Gly
Ala
290
Gly
Lys
Arg
Gly
Lys
370
Tyr
Val

Leu

Val

34

Asp
Asp
Pro
35

Ser
Val
Gly
Asn
Phe
115
Glu
Asn
Gly
Leu
Arg
195
Gly
Ile
Val
Ala
Met
275
Ser
Trp
Arg
His
Asp
355
Val
His
Gly

Trp

Tyr
435

Val
Tyr
20

Ile
Ala
Gln
Leu
Val
100
Arg
Pro
Leu
Leu
Phe
180
Val
Ile
Lys
Lys
Pro
260
Val
Lys
Trp
Gly
Thr
340
Gln
Ser
Asp
Asp
Leu

420
Pro

His
5
Phe
Ser
Met
Lys
Val
85
Asp
Asn
Leu
Ala
Ile
165
Ser
Val
Pro
Leu
Gly
245
Arg
Tyr
Glu
Phe
Glu
325
Arg
Phe
Leu
Asn
Ala
405
Cys

Glu

Glu
Val
Ser
Lys
Val
70

Cys
Tyr
Ile
Val
Leu
150
Asn
Asp
Arg
Trp
Ile
230
Ser
Asp
Thr
Glu
Lys
310
Phe
Cys
Trp
Leu
His
390
Leu

Pro

Pro

Pro
Gln
Leu
Ser
55

Val
Thr
Lys
Leu
Asn
135
Ala
Gly
Thr
Ala
Ser
215
Pro
Leu
Gly
Glu
Ala
295
Pro
Val
Leu
Phe
Lys
375
Val
Glu
His

Gly

PF58811.ST25.txt

Saccharum officinarum

Leu
Phe
Ile
40

Glu
Lys
Ala
Arg
Glu
120
Met
Val
Tyr
Val
Thr
200
Gln
Ile
Lys
Asp
Ser
280
Lys
Trp
Glu
Tyr
Arg
360
Ala
Ile
Phe

Arg

Phe
440

Val Arg
10

Arg Trp

25

Tyr Phe

Lys Lys
Arg Leu

Arg Lys
90

Ala Arg

105

Ile Asp

Gly Gln
Val Ala

Gly Ile
170

Val Ala

185

Lys Asp

Gly Thr
Lys Glu

Glu Ile
250

Pro Ala

265

Glu Gly

Lys Lys
Phe Tyr

Tyr Ile
330

Trp Glu

345

Phe Leu

Thr Gln
Gln Asp

Val His
410

Leu Tyr

425

Glu His

Arg
Ile
Asn
Arg
Lys
75

Pro
His
Lys
Ile
Glu
155
Glu
Met
Asn
Leu
Tyr
235
Ala
Lys
Val
Gly
Gln
315
Pro
Gly
Leu
Gly
Met
395
Arg

Lys

Gln

Page 31

Lys
Leu
Ile
Gln
00

Gln
Trp
Phe
Glu
Thr
140
Leu
Gly
Glu
Glu
Gly
220
Met
Gln
Val
Met
Asn
300
His
Thr
Lys
Gly
Glu
380
Leu
Glu

Leu

His

Arg
Val
Phe
45

Lys
Arg
Ile
Glu
Arg
125
Arg
Asp
Ser
Val
Tyr
205
Phe
Lys
Ala
Pro
Met
285
Lys
Ala
Arg
Leu
Trp
365
Ala
Val
Met

Pro

Arg
445

Lys
Ile
30

Leu
Gln
Asn
Ala
Val
110
Met
Ala
Asp
Ser
Val
190
Ser
Leu
Leu
Tyr
Asp
270
Thr
Ile
Gln
Glu
Ile
350
Leu
Ile
Pro
Glu
Val

430
Gln

Lys
15

Phe
Gly
His
Pro
Val
95

Asp
Val
Thr
Leu
His
175
Leu
Asp
Val
Thr
Ala
255
Phe
Gly
Asn
Thr
Tyr
335
Leu
Met
Arg
Leu
Val
415

Lys

Gly

Val
Val
Asp
Asp
Lys
80

Gly
Leu
Ala
Cys
Thr
160
Leu
Ala
Leu
Ser
Tyr
240
Asp
Val
Val
Cys
Ala
320
Tyr
Pro
Pro
Asn
Tyr
400
Tyr

Thr

Asp



Thr Ser
450

Ala

Tyr

Ala
465
Arg

Val

Leu Glu

Ala Val Ser

Ser His Tyr

515

Met Ser Val
530

Val Gln

545

Ala

Glu

<210>
<211>
<212>
<213>

35
1686
DNA

<400> 35
atggcggacyg
ttggtgcagt
tacttcaata
aagcaacacg
aaggatggtc
gactacaagc
attgacaaag
agagctacct
gttggtgggce
tctgacacag
aaggataacg
ttccttgtcet
attccagtga
agagatggtg
gagggtgtca
aagatcaact
cttaagaggg
cggtgcctgt
ttcctgcectgg
gctatcagga
aaggttggag
tgccctcacce
gagcaccagc
tactacgccc
aggctggagce
ctgaacgaga
aaatacgggg
acggagaagg
gcctaa

<210>
<211>
<212>
<213>

36
561
PRT

<400> 30

Ala Gln

Leu Arg

Met

Gly

PF58811.ST25.txt

Phe
455
Glu

Thr

Glu

470

Gln Trp
485
Glu Leu
500
Glu His

Tyr Tyr

Ala Glu

Leu
Asn
Cys
Lys

Ala

Ile Glu

Glu Lys
His
520
Lys

Arg

Ser
535

Ala Ile

550

Sorghum bicolor

tgcatgaacc
tccgatggat
tctttctggg
atgagaatgt
ttgtttgcac
gtgcgaggca
agaggatggt
gcccaatgaa
tgatcaatgg
ttgtcgcaat
agtactctga
ctgctgagat
aggggagtct
acccagcaaa
tgatgactgg
gtgtggggtyg
gcgagtttgt
actgggaggyg
gttggctcat
actactacca
atgctcttga
gcctgtacaa
acaggcaggg
ctggtgcagt
agtggctgat
aggacttctg
cggtgggcac
aggtgcagga

Sorghum bicolor

tttggtgcgce
ccttgtgatc
cgacatgtgg
gcagaaggtt
agccaggaag
tttcgaggtt
tgccaaggtt
ccttgcecectt
ttatggaatt
ggaagttgtt
cctattctat
caagctgatt
gaaggaaatc
ggtccctgac
tgtgtatgct
gtggtttaag
ggagtacgtc
gaagctgatc
gccaccaaag
tgacaaccat
gtttgtgcat
gctgcccgtg
cgacacaagc
cctaagggga
cgagaaccac
gcgcatgttt
gttcatgagc
ggcggaggcyg

Asp Val Gly

Phe Asn Gly
475
His Ser
490
Phe

Asn

Asp
505
Lys

Trp

Tyr Gly

Lys Gly Arg

Glu Pro

555

Leu

cgcaagagga
ttcgtggtcce
tctgccatga
gtgaagcgge
ccctggattg
gacctttctt
gagccccttg
gcagttgtcg
gaggggagct
cttgcagatg
ggcattccct
cccatcaagg
gcgcaggcat
tttgttgaag
tcgaaagaag
ccctggttet
ccaacaagag
ctgccattcg
gtgtctctgc
gtgatccagg
cgcgagatgg
aagacgatgg
tacgcacaga
gaggagttca
agctaccagc
gacgcgtccc
gtgtactaca
gccatcctgg

Page 32

Val
460
Val

Tyr Tyr

Glu Ala

Tyr Gln Pro

Met Phe
510
Gly

His
Ala Val
525
Lys Thr Glu
540
Ala

Tyr Ala

agaaggtttt
ttcctattte
agtcagagaa
tcaagcagag
ctgttggcat
ccttcaggaa
taaacatggg
ctgagcttga
ctcacctata
gccgggtegt
ggtcccaggg
agtacatgaa
atgctgattc
gaatggtgta
aggcgaagaa
accagcatgc
aatactacca
gtgaccagtt
tgaaggcgac
acatgctggt
aggtgtatcc
tgtaccctga
tgttcacaga
acggcgcgga
cacagtacgc
actacgagca
agtcgaagaa
agccggccta

Ala Pro

Val His
480
Gln Tyr
495
Asp Ala

Thr Phe

Lys Glu

Glu
560

Asp

ggtggactac
atctctgatc
gaagcgccag
gaatccaaag
gcgcaatgtg
catccttgag
tcagataacc
cgacctcact
tggcctttte
tagagccacc
aacacttggg
gctcacctac
tttcgcgceca
cacagaaagc
gaagggcaac
tcagacggca
tcgccacacc
ctggttcagg
tcagggtgag
gccactgtac
tctgtggctg
gcctgggttce
tgtgggcgtyg
ggcggtgcac
ggtgtctgag
ctgccgcecac
ggggcgcaag
cgcggacgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1686



Met
Leu
Val
Met
Glu
65

Lys
Met
Ser
Lys
Pro
145
Val
Tyr
Asp
Phe
Ala
225
Ile
Ser
Glu
Tyr
Val
305
Leu
His
Phe
Pro
Tyr
385
Lys
Pro
Met

Thr

Gly

Ala
Val
Leu
Trp
Asn
Asp
Arg
Ser
Val
130
Met
Gly
Gly
Gly
Tyr
210
Glu
Pro
Phe
Gly
Ala
290
Gly
Lys
Arg
Gly
Lys
370
Tyr
Val
Leu
Val
Ser

450
Ala

Asp
Asp
Pro
35

Ser
Val
Gly
Asn
Phe
115
Glu
Asn
Gly
Leu
Arg
195
Gly
Ile
Val
Ala
Met
275
Ser
Trp
Arg
His
Asp
355
Val
His
Gly
Trp
Tyr
435

Tyr

Val

Val
Tyr
20

Ile
Ala
Gln
Leu
Val
100
Arg
Pro
Leu
Leu
Phe
180
Val
Ile
Lys
Lys
Pro
260
Val
Lys
Trp
Gly
Thr
340
Gln
Ser
Asp
Asp
Leu
420
Pro

Ala

Leu

His
Leu
Ser
Met
Lys
Val
85

Asp
Asn
Leu
Ala
Ile
165
Ser
Val
Pro
Leu
Gly
245
Arg
Tyr
Glu
Phe
Glu
325
Arg
Phe
Leu
Asn
Ala
405
Cys
Glu

Gln

Arg

Glu
Val
Ser
Lys
Val
70

Cys
Tyr
Ile
Val
Leu
150
Asn
Asp
Arg
Trp
Ile
230
Ser
Asp
Thr
Glu
Lys
310
Phe
Cys
Trp
Leu
His
390
Leu
Pro
Pro

Met

Gly

Pro
Gln
Leu
Ser
55

Val
Thr
Lys
Leu
Asn
135
Ala
Gly
Thr
Ala
Ser
215
Pro
Leu
Gly
Glu
Ala
295
Pro
Val
Leu
Phe
Lys
375
Val
Glu
His
Gly
Phe

455
Glu

PF58811.ST25.txt

Leu
Phe
Ile
40

Glu
Lys
Ala
Arg
Glu
120
Met
Val
Tyr
Val
Thr
200
Gln
Ile
Lys
Asp
Ser
280
Lys
Trp
Glu
Tyr
Arg
360
Ala
Ile
Phe
Arg
Phe
440

Thr

Glu

Val
Arg
25

Tyr
Lys
Arg
Arg
Ala
105
Ile
Gly
Val
Gly
Val
185
Lys
Gly
Lys
Glu
Pro
265
Glu
Lys
Phe
Tyr
Trp
345
Phe
Thr
Gln
Val
Leu
425
Glu

Asp

Arg
10

Trp
Phe
Lys
Leu
Lys
90

Arg
Asp
Gln
Ala
Ile
170
Ala
Asp
Thr
Glu
Ile
250
Ala
Gly
Lys
Tyr
Val
330
Glu
Leu
Gln
Asp
His
410
Tyr
His

Val

Arg
Ile
Asn
Arg
Lys
75

Pro
His
Lys
Ile
Glu
155
Glu
Met
Asn
Leu
Tyr
235
Ala
Lys
Val
Gly
Gln
315
Pro
Gly
Leu
Gly
Met
395
Arg
Lys

Gln

Gly

Phe Asn Gly
Page 33

Lys
Leu
Ile
Gln
60

Gln
Trp
Phe
Glu
Thr
140
Leu
Gly
Glu
Glu
Gly
220
Met
Gln
Val
Met
Asn
300
His
Thr
Lys
Gly
Glu
380
Leu
Glu
Leu
His
Val

460
Ala

Arg
Val
Phe
45

Lys
Arg
Ile
Glu
Arg
125
Arg
Asp
Ser
Val
Tyr
205
Phe
Lys
Ala
Pro
Met
285
Lys
Ala
Arg
Leu
Trp
365
Ala
Val
Met
Pro
Arg
445

Tyr

Glu

Lys
Ile
30

Leu
Gln
Asn
Ala
Val
110
Met
Ala
Asp
Ser
Val
190
Ser
Leu
Leu
Tyr
Asp
270
Thr
Ile
Gln
Glu
Ile
350
Leu
Ile
Pro
Glu
Val
430
Gln

Tyr

Ala

Lys
15

Phe
Gly
His
Pro
Val
95

Asp
Val
Thr
Leu
His
175
Leu
Asp
Val
Thr
Ala
255
Phe
Gly
Asn
Thr
Tyr
335
Leu
Met
Arg
Leu
Val
415
Lys
Gly

Ala

Val

Val
Val
Asp
Asp
Lys
80

Gly
Leu
Ala
Cys
Thr
160
Leu
Ala
Leu
Ser
Tyr
240
Asp
Val
Val
Cys
Ala
320
Tyr
Pro
Pro
Asn
Tyr
400
Tyr
Thr
Asp

Pro

His



465

Arg Leu Glu

Ala Val Ser

Ser His Tyr

515

Met Ser Val
530

Val Gln

545

Ala

Glu

<210>
<211>
<212>
<213>

37
1692
DNA
viti

<400> 37

atgtcggatc
gttcacttcc
ttcctcacat
gaacataatg
gatggccttyg
tataagcggg
gacaaagaga
gttagtgtcc
ggtggcctca
gacactgttyg
gacaatgagt
cttgttgccg
ccagtagtgg
gacggagatc
cctactgaag
ggaaatgtga
acagccctaa
cacactaggt
tttaggtttt
ggtgaagcta
ctgtacaaag
tggctctgcec
ggctttgagc
ggggtgtact
gttcgccgaa
tctgagctga
agaaagaagt
aagaagaccg
gaggctgatt

<210>
<211>
<212>
<213>

38
563
PRT
viti

<220>
<221>
<222>
<223>

UNSU
(267
Xaa

PF58811.ST25.txt

470

Gln Trp
485
Glu Leu
500
Glu His

Tyr Tyr

Ala Glu

Leu
Asn
Cys
Lys

Ala

Ile Glu

Glu Lys
His
520
Lys

Arg

Ser
535

Ala Ile

550

s vinifera

ttcaggctcc
gatggattat
atcttggaga
aaaatgtcaa
tctgcacagce
ctcggcattt
gaatgattgc
caatgaatct
tcaatggcta
tggcttatga
actctgatct
ctgagatcaa
gaaatctgaa
aggataatcm
ctgtgtgtat
ttaacagtgt
agaaagggga
gtctgtattg
tgtttgggtg
tcagaaacta
ttggggatgce
cacaccgatt
tgcatcgcag
atgcgccagg
tggagaactg
ctgaaaagaa
atggagcagt
agaaggaagt
ga

s vinifera

RE
) .. (267)
can be any

cttgcgtccce
tgtcattttt
tgtcagatct
aaaagtcata
ccggaaacca
tgaagttgat
cagatgtgaa
tgcececttget
tggaattgaa
aatcattttg
tttctatgct
gcttataccc
agaccttgcr
tgagaaggtt
gacagggaga
tgggtggtygg
gtttgtggag
ggagggaaaa
gttgatgcca
ttaccatgag
tctagaatgg
gtacaagctt
acagggtgac
gcctgtcettyg
gttgattgaa
cttctggagg
ggggactttt

gcaggaggcg

475

Asn His Ser
490

Asp Phe
505

Lys

Trp

Tyr Gly

Lys Gly Arg

Glu Pro

555

Leu

aagaggaaaa
gttgtccttc
gaatcraaat
aaacgtctca
tggattgctg
ctttcagctt
cccctagtcea
gtggttgctg
ggaagctctc
gctgatggge
attccatggt
attaaggaat
cagggttatt
ccagactttg
tatgcctcaa
tacaagccct
tacatcccaa
cttattcttc
ccaaaggttt
atgcatgtaa
gtacatcatg
cctgtcaaaa
acacattatg
aggggtgage
aaccatggat
atgtttgatg
atgagtgttt
gagcaagcac

Tyr Gln Pro

Met Phe
510
Gly

Arg
Ala Vval
525
Lys Thr Glu
540
Ala

Tyr Ala

aaatttgggt
ctatctcctt
ctttcaagca
aagagaggaa
ttggaatgag
tcagaaatat
acatggggca
agcttgatga
acatttatgg
ggctagttag
ctcagggaac
acatgaagtt
tggattcttt
tagaaaccat
aagaagaggc
ggttctatca
ccagggaata
catttgcaga
ctctcctcaa
ttcaggacat
agatggaggt
caatgatata
cccagatgta
agtttgatgg
tccagccaca
ctgggcttta
actacaaatg
aacttgagac

naturally occurring amino acid

Page 34

480
Gln Tyr
495
Asp Ala

Thr Phe

Lys Glu

Glu
560

Asp

ggactatttt
cactttgtac
gcgtcaggag
yccatcaagg
aaatgttgac
cctggacatt
gattagcagg
tcttacagtt
cctattctct
agctaccaaa
actggggctt
gacttacaaa
tgctcccaga
gatttacaat
taagaagaaa
acatgcacag
ttaccatagg
tcaatggtgg
ggctactcaa
gcttgtteccg
atacccaatt
tcctgaacca
cacagatgtg
tgcagaagca
atatgcagtg
tgagcactgc
caagaagggg
accttatgct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1692



<400>

Met
1
Val
Leu
Arg
Asn
65
Asp
Arg
Ala
Cys
Met
145
Gly
Gly
Gly
Tyr
Glu
225
Pro
Phe
Phe
Gly
Asn
305
Thr
Tyr
Leu
Met
Arg
385
Leu
Val

Lys

Gly

Ser
Asp
Pro
Ser
50

Val
Gly
Asn
Phe
Glu
130
Asn
Gly
Leu
Arg
Ala
210
Ile
Val
Ala
Val
Arg
290
Ser
Ala
Tyr
Pro
Pro
370
Asn
Tyr
Tyr

Thr

Asp

38

Asp
Tyr
Ile
35

Glu
Lys
Leu
Val
Arg
115
Pro
Leu
Leu
Phe
Leu
195
Ile
Lys
Val
Pro
Glu
275
Tyr
Val
Leu
His
Phe
355
Pro
Tyr
Lys
Pro
Met

435
Thr

Leu
Phe
20

Ser
Ser
Lys
Val
Asp
100
Asn
Leu
Ala
Ile
Ser
180
Val
Pro
Leu
Gly
Arg
260
Thr
Ala
Gly
Lys
Arg
340
Ala
Lys
Tyr
Val
Ile
420

Ile

His

Gln
Val
Phe
Lys
Val
Cys
85

Tyr
Ile
Val
Leu
Asn
165
Asp
Arg
Trp
Ile
Asn
245
Asp
Met
Ser
Trp
Lys
325
His
Asp
Val
His
Gly
405
Trp

Tyr

Tyr

Ala
His
Thr
Ser
Ile
70

Thr
Lys
Leu
Asn
Ala
150
Gly
Thr
Ala
Ser
Pro
230
Leu
Gly
Ile
Lys
Trp
310
Gly
Thr
Gln
Ser
Glu
390
Asp
Leu

Pro

Ala

Pro
Phe
Leu
Phe
55

Lys
Ala
Arg
Asp
Met
135
Val
Tyr
Val
Thr
Gln
215
Ile
Lys
Asp
Tyr
Glu
295
Tyr
Glu
Arg
Trp
Leu
375
Met
Ala
Cys

Glu

Gln

PF58811.ST25.txt

Leu
Arg
Tyr
40

Lys
Arg
Arg
Ala
Ile
120
Gly
Val
Gly
Val
Lys
200
Gly
Lys
Asp
Gln
Asn
280
Glu
Lys
Phe
Cys
Trp
360
Leu
His
Leu
Pro
Pro

440
Met

Arg
Trp
25

Phe
Gln
Leu
Lys
Arg
105
Asp
Gln
Ala
Ile
Ala
185
Asp
Thr
Glu
Leu
Asp
265
Pro
Ala
Pro
Val
Leu
345
Phe
Lys
Val
Glu
His

425
Gly

Pro
10

Ile
Leu
Arg
Lys
Pro
90

His
Lys
Ile
Glu
Glu
170
Tyr
Asn
Leu
Tyr
Ala
250
Asn
Thr
Lys
Trp
Glu
330
Tyr
Arg
Ala
Ile
Trp
410

Arg

Phe

Lys
Ile
Thr
Gln
Glu
75

Trp
Phe
Glu
Ser
Leu
155
Gly
Glu
Glu
Gly
Met
235
Gln
Xaa
Glu
Lys
Phe
315
Tyr
Trp
Phe
Thr
Gln
395
Val

Leu

Glu

Tyr Thr Asp
Page 35

Arg
Val
Tyr
Glu
60

Arg
Ile
Glu
Arg
Arg
140
Asp
Ser
Ile
Tyr
Leu
220
Lys
Gly
Glu
Ala
Lys
300
Tyr
Ile
Glu
Leu
Gln
380
Asp
His
Tyr

Leu

Val

Lys
Ile
Leu
45

Glu
Asn
Ala
Val
Met
125
Val
Asp
Ser
Ile
Ser
205
Leu
Leu
Tyr
Lys
Val
285
Gly
Gln
Pro
Gly
Phe
365
Gly
Met
His
Lys
His

445
Gly

Lys
Phe
30

Gly
His
Pro
Val
Asp
110
Ile
Ser
Leu
His
Leu
190
Asp
Val
Thr
Leu
Val
270
Cys
Asn
His
Thr
Lys
350
Gly
Glu
Leu
Glu
Leu
430

Arg

Val

Ile
15

Val
Asp
Asn
Ser
Gly
Leu
Ala
Val
Thr
Ile
175
Ala
Leu
Ala
Tyr
Asp
255
Pro
Met
Val
Ala
Arg
335
Leu
Trp
Ala
Val
Met
415
Pro

Arg

Tyr

Trp
Val
Val
Glu
Arg
80

Met
Ser
Arg
Pro
Val
160
Tyr
Asp
Phe
Ala
Lys
240
Ser
Asp
Thr
Ile
Gln
320
Glu
Ile
Leu
Ile
Pro
400
Glu
Val

Gln

Tyr



450
Ala Pro
465

Val

Gly

Arg Arg

Gln Tyr Ala

Asp Ala Gly

515

Thr Phe Met
530

Lys Glu Val

545

Glu

Ala Asp

<210>
<211>
<212>
<213>

39
2194
DNA
Oryz

<400> 39

aatccgaaaa
aaatataaaa
catccaccta
tttccttagt
tctgtcatga
aaaaaatctt
atgaagatat
ttgtgcattc
ttagtaatta
gtacttacgc
tcaactagca
tgaattcaag
aattttacag
aaaaaaagaa
acagagtggc
tccgcaacaa
aaccaagcat
ggaggcatcc
cgaccgcctt
acctcctect
tgtgtagtac
tggatttggg
atggttttca
gcgattttgt
gtaataaagt
gctatccttt
gatgagattg
tacagtagtc
ccctgttett
actttctggt
agctgtagtt
atttctgatc
gattattttt
ctgtcctcaa
acctgtagaa
aagctgtaat
ttggtgtagc

Pro Val

Leu

PF58811.ST25.txt

455

Arg Gly

470

Met Glu
485
Val Ser
500
Leu Tyr

Ser Val

Gln Glu

Asn
Glu
Glu
Tyr

Ala

Trp Leu

Leu Thr

His Cys
520
Tyr Lys
535

Glu Gln

550

a sativa

gtttctgcac
tgagacctta
ctttagtggc
aattaagtgg
agttaaatta
tctagctgaa
tctgaacgta
gtcatatcgc
aagacaattg
acacactttg
acacatctct
cactccacca
aatagcatga
ttttgctcgt
tgcccacaga
ccttttaaca
cctccttete
aagccaagaa
ctcgatccat
cacagggtat
gggcgttgat
atagaggggt
atcgtctgga
gagtaccttt
acggttgttt
gtttattccc
aatgattgat
cccatcacga
ccgatttgcet
tcagttcaat
cagttaatag
tccattttta
tttattagct
ttttgttttc
gtttcttttt
cgggatagtt
ttgccacttt

cgttttcacc
tatatgtagc
aatcgggcta
gaaaatgaaa
ttcgaggtag
ctcaatgggt
ttggcaaaga
acatcattaa
acttattttt
tgctcatgtg
aatatcactc
tcaccagacc
aaagtatgaa
gcgcgagcgce
acaacccaca
gcaggctttg
ccatctataa
gagggagagc
atcttccggt
gtgcctcect
gttaggaaag
tcttgatgtt
gagctctatg
tgtttgaggt
ggtcctcgat
tattgaacaa
tcttaagcect
aattcatgga
ttagtcccag
gaattgattg
gtaatacccc
attatatgaa
ctcacccctt
aaattcacat
ggttattcct
atactgcttg
caccagcaaa

Glu
Ile
Glu
505
Arg

Cys

Ala

Phe
475
Asn

Gln

Glu
490
Lys Asn

Lys Lys

Lys Lys

Gln Leu
555

ccctaactaa
gctgataact
aataaaaaag
tcattattgc
ccataattgt
aaagagagag
tttaaacata
ggacatgtct
attatttatc
catgtgtgag
gcctatttaa
acttttaata
acgaactatt
caatctccca
aaaaacgatg
cggccaggag
attccteccce
accaaggaca
cgagttcttg
tcggttgttce
gggatctgta
gcatgttatc
gaaatgaaat
aaaatcagag
tctggtagtg
aaataatcca
gtccaaaatt
aacagttata
aatttttttt
ctacaaataa
tatagtttag
atgaactgta
cattattctg
cgattatcta
tgactgcttg
ttcttatgat
gttc

Page 36

460

Asp Gly Ala

His Gly Phe

Phe Trp Arg
510
Gly Ala
525

Lys

Tyr

Gly
540
Glu

Lys

Thr Pro

caatataggg
agaactatgc
agtcgctaca
ttagaatata
catcaaactc
atttttttta
taattatata
tactccatcc
ttttttcgat
tgcacctcct
tacatttagg
atatctaaaa
taggtttttc
tattgggcac
atctaacgga
agaggaggag
ccttttececce
cgcgactagc
gtcgatctct
ttggatttat
tctgtgatga
ggttcggttt
ggtttaggga
caccggtgat
atgcttctcg
actttgaaga
tcgcagctgg
atcctcagga
cccaaatatc
tgcttttata
tcaggagaag
gcataagcag
agctgaaagt
tgcattatcc
attacagaaa
tcatttcctt

Glu Ala
480
Gln Pro
495
Met Phe

Val Gly

Thr Glu

Ala
560

Tyr

aacgtgtgct
aagaaaaact
ctagtttcgt
cgttcacatc
ttcttgaata
aaaaaataga
attttatagt
caatttttat
tagatgcaag
caatacacgt
tagcaatatc
tacaaaaaat
acatacaaaa
acaggcaaca
ggacagcaag
aggcaaagaa
tctctatata
agaagccgag
tcectectece
tgttctaggt
ttcctgttet
gattagtagt
tcggaatctt
tttgcttggt
atttgacgaa
cggtccegtt
cttgtttaga
acaggggatt
ttaaaaagtc
gcgttatcct
aacttatccg
tattcatttg
ctggcatgaa
tcttgtatct
gaaatttatg
tgtgcagttc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2194



