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SEQUENCE LISTING

<110> Katholieke Universiteit Leuven

<120> STREPTOCOCCUS PNEUMONIAE VACCINES

<130> LRD-720

<150> GB0718225.6

<151> 2007-09-14

<150> GB0718222.3

<151> 2007-09-14

<150> GB0718226.4

<151> 2007-09-14

<150> GB0723335.6

<151> 2007-11-29

<150> GB0723336.4

<151> 2007-11-29

<150> US60/974,394

<151> 2007-09-21

<160> 31

<170> PatentIn version 3.3

<210> 1

<211> 5571

<212> DNA

<213> Streptococcus pneumoniae

<400> 1

atgagccgaa aaagcattgg tgagaaacgc catagtttct cgatgagaaa
ggattggtat cagttactgt atctagtttc tttttgatga gtcaagggat
tcggccgata atatggaaag tccaattcat tataagtata tgaccgaggg
gacgaggaaa aatccttgct ggtagaggcc cttccacaac tggctgaaga
acttattact tggtttatag atctcaacag tttttaccga atacaggttt
gttggtactt tcctttttac tgcaggattg agcttgttag ttttattggt
gaaaatggaa agaaacgact tgttcatttt ctgctgttga ctagcatggg

gttgtcagtg
tcaatcggta
taaattgaca
atcagatgat
taacccaact
ttctaaaagg
agttcaattg
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ttgccggeca
tctatcggag
ggttatatca
tactctgcete
gctgatttag
gatgatggac
ttcgcaagtce
gtgccagaac
ttggcgacga
gaacccggtce
ctagaaacca
gaaccagctt
aaagctacag
caagaacccg
actacacgaa
ccaacacttc
attcaatatg
actgaagtag
acagtagaaa
aacttaatag
aagctagtta
gattactaca
gaggaaaata
aaagatattg
agtctaagtg
ttcaaagaaa
gtgacggtag
acatttactg
ctggtaacag
gcagatgagg
agcttgatcg
tttgatacat
agtaaagaaa
gcagtagaag
aatacagtga
aataaaaatg
aaagttaggg
gggatagtag
atacgaaatg
ggtcgagtaa
gatcaatacg
gacagattcg
atcacagtaa
tatacaagac
ctgatgccat
gataaacttt
acggatatta
acagtagaat
tacaatgtta
gcgataacga
aaaaaagtac
tttgaagaag
tcaatcaata
aaagaagcat
aaaatgaata
tcaacgttgg
aatactgtag
gacttcgtag
aaagaaaata
aaacaagaat
gcaccaagtt

gtgcttttgg
tecggggaaca
aaactaagaa
aaagagatag
aatggaacca
tttcagaaaa
aagttgagca
aaggaaatcc
caaatgatcg
atgagggtga
aaggtacaca
acacagaacc
tcecgecgaaga
aacatgaggg
atagaacgga
tgaaaaatcg
aagactacat
ctcecggtcaa
ttacaaactt
acactacctc
aagaggtgga
caccgtatac
ctgaaacatc
attcagtaga
aagcgccgac
tgtacctacc
ccgttgatca
tagctaaatc
ccatgcaaag
tgagcttagg
gttectgatgg
taaatggtgc
atgtcgecage
gaaaaatctc
tagaaaacag
atactggagg
tagatgcctt
gtagattaga
gtcaaggata
ataatgttgt
cagcagcaga
ctacaaaatt
ctcttgatga
taaataaagc
tctacaataa
acactacaga
ataataagaa
acctagatgt
caggaaaaga
ataacgtact
taggagcagc
ttaaagctaa
ctacaggaga
ttatgctagg
caaaagattt
atactattgt
gtttatatgce
aagcgtatag
caaaggcata
caccaacagc

gggggcataa

gttgaccagce
tttaccagag
acaggataat
tcaaccaaac
aggacagggg
atcttctata
gaatccggat
tgtgtectget
accagagtat
agccgcagte
aggacccgga
gttagcaacg
gactctagag
cgaagcggca
aatccagaat
tcgtaagatt
cgtaaatggt
cgaagtecgtt
aacaaaagtt
agcatatgtt
tatagaaaat
agttaaaaca
aactcaagat
attatacggt
tgatacggct
tgtaaaatet
acttgtcgaa
taaagcagag
caatctgtct
cgataagcag
aacaaaatcg
tacagttaga
gctggcgaag
aggtgcgaaa
ctegtttaca
aatagtaggt
aatctctact
aaatggtgca
ttctagagtce
gagtaacgta
tgtgaaaaat
atcaaaagac
tactgggcaa
agaagctgaa
agacctagta
attgttagat
aaattcaata
aacattcaaa
atatatattc
aagcgacttg
gaatgatgca
tatagcagaa
cggtgtagtt
tcttacttat
atctacgtac
cgcattagga
gaataaactt
aaaactgttc
tatagtcgaa
cgatagaaaa
gagtatgtta

-2 -

cagattttat
cctctgaaaa
acagagcttt
tctacaaaaa
aaggttagtt
gcagcagaca
cacaaaggag
acaacggtgce
aaacttccat
cgtgaagact
catgaaggtg
aaaggcacgc
tacacggaac
gtagaagaag
attccttata
gaacgacaag
aatgtcgtag
aaagtaggaa
gagaacaaaa
tctgcaaaaa
cctgeccaaag
cacctaactt
ttccaattag
aaagaaaatg
aaatactttg
attacagaaa
gaaggtacag
caaccaggag
ggtgtctata
acaagttatc
tatgccattt

gatttggata

gcagcgaata
tctgttgcegg
gggaaactta
aatataacag
aatgcacgca
ttgatatcta
ggaggaatag
gatgttggag
gcaagtacat
caaatagacg
gatttaaaac
agaaaagtag
gttcactatg
gttgtgecga
aataaagtta
gaaaacttca
acaccagaag
caaaatgtaa
gecttagata
cacctaagaa
gaatacgtaa
atgaaccgtt
aagtttgact
aatagtggac
gcatcggtaa
ttaccaaaca
atgaagtctg
tattcattag
ttaccactac

ctgcctataa
tcgaaggtta
caaggacagt
catcagatgt
tacaaggtga
atctatctte
aatctgtagt
agagtgcgga
tggaaaccaa
taccagtcta
aagctgcagt
aagagccagyg
cggtagcgac
aacttcecggce
caacagaaga
ggcaagcagg
aaactaaaga
cacttgtgaa
aatctataac
cgcaagtttt
agcaagtaat
ataatttggg
agtataagaa

atcgttatcg

taaaagtgaa
atacggatgg
acggttacaa
tttacacatc
cattggettce
tcacaggtgce
atgatttgaa
ttaaaactgt
gcgcgaatat
gattagtagce
tcgcaaatca
gaaatagttc
ataataacca
attcggttgce
taggatctac
atggttatgt
cagttgataa
cgaaagttgce
gtaatctaag
cttatagcaa
gtaacaaagt
tgaaagatga
tgttacattt
taaacagtca
catttgtttce
cacttaactc
acctatactt
aagtattagc
gtgagaaaat
ggtacgatat
ttaacggaaa
tagataacct
aaggagaaga
aaacaaataa
atattgcaga
gagtttacga
taactttacc

tagtcagctt
tcaatatatt
tgatgggaaa
agttcattca
agcatcaggg
taatgattca
tcgaccaaca
agaggaagta
aggcacgcaa
cactaagcca
tcgcgaggaa
tcatgagggce
aaaaggcaca
tttagaggtce
aattcaggat
gacacgtaca
agtgtcacga
agttaaacct
tgtaagttat
ccatggagac
atcaggttta
tgaaaataat
aatagagatt
tagatattta
atcagatcgqgc
aacgtataaa
agatgattac
ctttaaacag
agatatgacc
atttacaggg
gaaaccatta
ttctgectgat
taataatgtt
gagcgcaaca
ccaggacagt
gagagttaat
aacagctgga
tactggagaa
gtggcaaaac
tatcaccggt
tagaaaagca
tgattatgga
agaagttgat
catagaaaaa
agcgacaaca
tgaagtagta
caaagataat
agtaatcgaa
agactataca
agaagctact
agatagacaa
gatggataaa
caaaaataac
taattatggt
taatgagact
gagagcttca
ttcagtcttt
cgagtggttt
agtacgagaa
tagaatatca
tgaagaatct

480

540

600

660

720

780

840

9500

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
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gtgtatattt
agtgtggatg
gatatagcag
gcttcaaaag
gagacaggaa
ttcttcggac
ggaagtttaa
actcatgaaa
gaaggattgg
tctcatattt
catacatata
ggatcatatg
aataatgatg
agacataata
gctaacttaa
gatgatagta
tacgcagcgce
tatgaattac
tacggagcag
gttgctttag
tgggctgatt
ccaataacaa
acggctgcac
gatcgtgcaa
aatgcatatc

<210> 2

<211> 1856

<212> PRT

<213>

<400> 2

MSRKSIGEKR
DEEKSLLVEA
ENGKKRLVHF
GYIKTKKQDN
DDGLSEKSSI
LATTNDRPEY
EPAYTEPLAT
TTRNRTEIQN
TEVAPVNEVV
KLVKEVDIEN
KDIDSVELYG
VTVAVDQLVE
ADEVSLGDKQ
SKENVAALAK
NKNDTGGIVG
IRNGQGYSRV
DRFATKLSKD
LMPFYNKDLV
TVEYLDVTFK

catcgaatat
gagttattct
cgaaaaggca
aaaaactttt
gaacttattg
ctgttgggaa
cgcactttgt
tggttcataa
gagcggagtt
tagctttaaa
atccggtgga
atgtaatgta
ttaagaaaaa
aagatacaca
catcgttaaa
gagaatataa
taagcaatte
ttgcggaaaa
aagcatttge
tgacagatga
tcaaaaaagc
ttcaatacga
aaatgcaaca
cgagtcatac
ttcgcactac

HSFSMRKLSV
LPQLAEESDD
LLLTSMGVQL
TELSRTVDGK
AADNLSSNDS
KLPLETKGTQ
KGTQEPGHEG
IPYTTEEIQD
KVGTLVKVKP
PAKEQVISGL
KENDRYRRYL
EGTDGYKDDY
TSYLTGAFTG
AANSANINNV
NITGNSSRVN
GGIVGSTWON
QIDAKVADYG
VHYGNKVATT
ENFINSQVIE

gtctacactt
ttcaggagat
tagagaccat
ccgttctgtg
ggcaaggtta
atggtatgag
gttagataga
ttectgattet
atacgcactt
tacgttatat
acgtttcgat
tacacttgat
atggtttaga
tgcaggaaat
ctcattaatc
acgaaatggc
gaaaggtgct
aggttatcac
cagcggaagce
tttagtattt
aatgtttaaa
attaggtaat
attaattaat
cccagcaagt
agatgacttt

Streptococcus pneumoniae

GLVSVTVSSF
TYYLVYRSQQ
LPASAFGLTS
YSAQRDSQPN
FASQVEQNPD
EPGHEGEAAV
KATVREETLE
PTLLKNRRKI
TVEITNLTKV
DYYTPYTVKT
SLSEAPTDTA
TFTVAKSKAE
SLIGSDGTKS
AVEGKISGAK
KVRVDALIST
GRVNNVVSNV
ITVTLDDTGQ
DKLYTTELLD
YNVTGKEYIF

- 3 -

gcattcggtt
gctttacgaa
tatgatattt
atagtttatg
acggataaaa
tataatagta
ttattagatg
gcaatctact
ggtttactge
aaagcagaaa
tcggatgagg
gcgatggaag
aaaatagaaa
aaagtcecgte
gacaacgaca
tactatacta
cctggagata
aaaggattcc
aaaacattct
aagaaagtat
caacgtatag
cctaatagta
gaagcggctg
tgggtgcatt
agaaattcta

FLMSQGIQSV
FLPNTGFNPT
QILSAYNSQL
STKTSDVVHS
HKGESVVRPT
REDLPVYTKP
YTEPVATKGT
ERQGQAGTRT
ENKKSITVSY
HLTYNLGENN
KYFVKVKSDR
QPGVYTSFKQ
YAIYDLKKPL
SVAGLVASAT
NARNNNQTAG
DVGDGYVITG
DLKRNLREVD
VVPMKDDEVV
TPEAFVSDYT

cgtatgaaag
cttatgtaag
ggtacaatct
atggattcaa
acatcggctce
gtgcaggagce
cttatggaac
ttgaaggaaa
aatctgtaga
aagatgattt
cgcttcaaag
caaaagcgat
attattacgt
cattaacaga
tcataaatag
taagtatgtt
ttatgtttag
taccttatgt
catcatggca
tcaatggtga
ataaacaaga
caaaagaagt
cgaaagatat
tattaaaaca
tatataaata

SADNMESPIH
VGTFLFTAGL
SIGVGEHLPE
ADLEWNQGQG
VPEQGNPVSA
LETKGTQGPG
QEPEHEGEAA
IQYEDYIVNG
NLIDTTSAYV
EENTETSTQD
FKEMYLPVKS
LVTAMQSNLS
FDTLNGATVR
NTVIENSSFT
GIVGRLENGA
DQYAAADVKN
YTRLNKAEAE
TDINNKKNSI
AITNNVLSDL

atatcgtgat
aaatagagtt
tcttgacagt
tgtaaaagat
tattaaagaa
gtatgcgaat
gtcggtttat
tggtagacgt
tagtgtaaat
gaatagattg
ttatatgcat
attagctcaa
tcgtgatact
tgaagaagta
acgtagctat
ctctcctgta
aaaaatagct
ttctaatcag
tggaagagat
gtactcatca
taatctgaaa
aactataaca
tactaatata
aaaaatctat
a

YKYMTEGKLT
SLLVLLVSKR
PLKIEGYQYI
KVSLQGEASG
TTVQSAEEEV
HEGEAAVREE
VEEELPALEV
NVVETKEVSR
SAKTQVFHGD
FQLEYKKIEI
ITENTDGTYK
GVYTLASDMT
DLDIKTVSAD
GKLIANHQDS
LISNSVATGE
ASTSVDNRKA
RKVAYSNIEK
NKVMLHFKDN
QNVTLNSEAT

4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5571

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

1020
1080
1140
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KKVLGAANDA
KEAFMLGLTY
NTVGLYANKL
KQESPTADRK
SVDGVILSGD
ETGRTYWARL
THEMVHNSDS
HTYNPVERFD
RHNKDTHAGN
YAALSNSKGA
VALVTDDLVF
TAAQMQQLIN

<210> 3
<211>

<212> DNA

<213>

<400> 3

atgacagatg
tctectgagt
atttccctta
atggaactct
tcagatactg
cgtgcggecet
gaaatgctgg
gacatccatt
gattcacctc
gctctaacga
gaagcttttg
attctcecttg
tatggctatg
gaggaaaaga
gtcatagata
gtgctggacc
aatctcatecc
cagtattaca
gtcgggegea
atgaaggggc
cgaggtaagt
ggagtgttgg
cgtggattag

<210> 4
<211> 444
<212> PRT

<213>

1335

ALDNLYLDRQ
MNRWYDINYG
ASVKGEDSVF
YSLGVYDRIS
ALRTYVRNRV
TDKNIGSIKE
AIYFEGNGRR
SDEALQSYMH
KVRPLTDEEV
PGDIMFRKIA
KKVFNGEYSS
EAAAKDITNI

aacggattca
cggttcaaga
tggagcacga
gtgatgtcca
agcatccagg
tgattcgcat
cggagatgcg
accaacgtaa
ccaaagttat
cagccaagtce
cgacagagtt
agtcttttac
ccatcatccg
ttgcagagga
cgccagaagg
gccatagtca
tcaatcatct
atgacaatac
atgtcgaact
ttcgtgaggg
ttgtccacat
agtatgttca
aataa

FEEVKANIAE
KMNTKDLSTY
DFVEAYRKLF
APSWGHKSML
DIAAKRHRDH
FFGPVGKWYE
EGLGAELYAL
GSYDVMYTLD
ANLTSLNSLI
YELLAEKGYH
WADFKKAMFK
DRATSHTPAS

Streptococcus pneumoniae

tatcctacgg
tcgetttgat
gctgatgaac
tgccaatctt
tcacccagtt
tcgtagattg
taagggtttg
ggaagaactc
gtggggagtg
actaccagaa
tgaaagtatg
tcaggatgac
tccgtcagag
gcectgtacag
ccattttacc
acaggctttt
ccctatggag
gccagctgat
ctgccatccg
aagcaaagac
cacctatgct
ggatatccag

Streptococcus pneumoniae

4.

HLRKVLAMDK
KFDFNGNNET
LPNKTNNEWF
LPLLTLPEES
YDIWYNLLDS
YNSSAGAYAN
GLLQSVDSVN
AMEAKAILAQ
DNDIINRRSY
KGFLPYVSNQ
QRIDKQDNLK
WVHLLKQKIY

gatattttgt
gcgaccttta
tcggattcgg
tttaaaaatg
cgtgtcttca
ttagatacct
gtgcgtcaga
ttetttecta
gatgatcaga
gtgtcaatta
attttcaagg
tggcttcaga
aaatgggtgce
ctagatacgg
attaccttta
ggtaatgget
attacctttg
gagatgattt
cctaagtact
aagtatgaaa
gcagtacacg
ccctaccgtg

SINTTGDGVV
STLDTIVALG
KENTKAYIVE
VYISSNMSTL
ASKEKLFRSV
GSLTHFVLDR
SHILALNTLY
NNDVKKKWFR
DDSREYKRNG
YGAEAFASGS
PITIQYELGN
NAYLRTTDDF

tagaattgca
cgggcgtgte
gcgtcacttt
ctatcaaagg
aagaagaaaa
atgagtctat
tgggacttgt
tcatggagcg
ttagggaact
gcagtgtaaa
aagagtccat
ttgcggagga
cagaacgaca
cagaaggtca
cccctaagga
atctttcagt
tcaataaaga
tcaaacggac
tggacaaggt
tgtggttcaa
atgaagacgg
agattgatac

EYVSEKIKNN
NSGLDNLRAS
MKSDIAEVRE
AFGSYERYRD
IVYDGFNVKD
LLDAYGTSVY
KAEKDDLNRL
KIENYYVRDT
YYTISMFSPV
KTFSSWHGRD
PNSTKEVTIT
RNSIYK

caatggcgcc
agccatcgag
tgaagatgtt
tgtcgaagtt
tctggetete
ggaagacgag
gggtcaattt
ctatggacac
ctttcaaaca
ggaagctttt
cctcctcatg
gagcgatgcc
gagctttatt
agttcaacaa
aaaggaagct
cgagcaggcce
agatattttc
gccgtcccaa
caaaactatc
gtctgagtcg
agaattccaa
ggactatttt

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1856

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

1020
1080
1140
1200
1260
1320
1335
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<400> 4

MTDERIHILR
MELCDVHANL
EMLAEMRKGL
ALTTAKSLPE
YGYAIIRPSE
VLDRHSQQAF
VGRNVELCHP
GVLEYVQDIQ

<210> 5

<211> 723

<212> DNA

<213>

<400> 5

acagagtttg
tcttttacte
atcatccgtce
gcagaggagc
ccagaaggcc
catagtcaac
aatcatctcc
gacaatacgc
gtcgaactct
cgtgagggaa
gtccacatca
tatgttcagg
taa

<210> 6
<211> 240
<212> PRT

<213>

<400> 6

DILLELHNGA
FKNAIKGVEV
VROMGLVGQF
VSISSVKEAF
KWVPERQSFI
GNGYLSVEQA
PKYLDKVKTI
PYREIDTDYF

aaagtatgat
aggatgactg
cgtcagagaa
ctgtacagct
attttaccat
aggcttttgg
ctatggagat
cagctgatga
gccatccgece
gcaaagacaa
cctatgctgce
atatccagcec

SPESVQDRFD
SDTEHPGHPV
DIHYQRKEEL
EAFATEFESM
EEKIAEEPVQ
NLILNHLPME
MKGLREGSKD
RGLE

Streptococcus pneumoniae

tttcaaggaa
gcttcagatt
atgggtgcca
agatacggca
tacctttacc
taatggctat
tacctttgte
gatgatttte
taagtacttg
gtatgaaatg
agtacacgat
ctaccgtgag

Streptococcus pneumoniae

TEFESMIFKE ESILLMILLE SFTQDDWLQI
AEEPVQLDTA EGQVQQVIDT PEGHFTITFT
NHLPMEITFV NKEDIFQYYN DNTPADEMIF
REGSKDKYEM WFKSESRGKF VHITYAAVHD

ATFTGVSAIE
RVFKEENLAL
FFPIMERYGH
IFKEESILLM
LDTAEGQVQQ
ITFVNKEDIF
KYEMWFKSES

gagtccatcce
gcggaggaga
gaacgacaga
gaaggtcaag
cctaaggaaa
ctttcagtcg
aataaagaag
aaacggacgc
gacaaggtca
tggttcaagt
gaagacggag
attgatacgg

AEESDAYGYA
PKEKEAVLDR
KRTPSQVGRN
EDGEFQGVLE

ISLMEHELMN
RAALIRIRRL
DSPPKVMWGV
ILLESFTQDD
VIDTPEGHFT
QYYNDNTPAD
RGKFVHITYA

tcectcatgat
gcgatgeccta
gctttattga
ttcaacaagt
aggaagctgt
agcaggccaa
atattttcca
cgtcccaagt
aaactatcat
ctgagtcgeg
aattccaagg
actattttcg

IIRPSEKWVP
HSQQAFGNGY
VELCHPPKYL

- YVOQDIQPYRE

SDSGVTFEDV
LDTYESMEDE
DDQIRELFQT
WLOQIAEESDA
ITFTPKEKEA
EMIFKRTPSQ
AVHDEDGEFQ

tctecttgag
tggectatgece
ggaaaagatt
catagatacg
gctggaccgce
tctecatccte
gtattacaat
cgggcgcaat
gaaggggctt
aggtaagttt
agtgttggag
tggattagaa

ERQSFIEEKI
LSVEQANLIL
DKVKTIMKGL
IDTDYFRGLE

60
120
180
240
300
360
420
444

60
120
180
240
300
360
420
480
540
600
660
720
723

60
120
180
240
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<210> 7
<211> 434
<212> PRT
<213>

<400> 7

MNEKVFRDPV
YEIARRITEI
IQNPETEIHQ
ASYGEFDLTR
NLLKRAKELY
ADLSHRFVNR
SENPRTQIEI
LHLIENDHFT

<210> 8
<211>

<212> DNA

<213>

<400> 8

ctattgtttce
atctgctggt
catttcagca
gattgtttce
acctgtacga
tttcttagat
aaggtactca
cttacttget
gtaagatgtt
attattgatc
aggatcatca
agagataaag
tgtgtaaccc
ttcttttaca
gaatggggca
gatgttttca
caatttaccg
agctgttect
ttccaatttce
ataagttcca
gatttctgtt
gccacaagca
aaatttcat

1329

HNYIHVNNQI
FEEKYPEEWN
VLLQVAPDFP
ILRVIRPIEN
PEDKDFFART
KVFKSITFSQ
LOKNGELAEL
PNKN

atagecttttt
ttttegtcac

‘aatccatcaa

atgcgtttgt
actacgtctt
gcagcgactt
agagctggct
tctaaaagtt
tgaccgttgg
aaattgtctt
gttgtatatt
gcacgtgttc
ttgtctttaa
aggtttgcta
gaactaatcg
ttgttgacat
tttttaccgt
gcttcgatgg
acttttatat
acaccgtcac
ttggcaccgt
gcaagaccaa

Streptococcus pneumoniae

IYDLINTKEF
PAESLLTMTA
EKVASVIDHT
GIAFQRNGMH
SPHLLPFFEK
EDQDQLTSMR
SSLSPIVQSL

Streptococcus pneumoniae

tgattgtttc
catttgatac
tagtgttgta
cttcataaag
taggtcccca
tcttgtecgte
taccttegtce
tagcttggat
caaagttttg
taatccagct
tgctaacttt
cttggtctcecce
gtgctttcaa
ctccagcatc
gatacatata
ctttaacaaa
attggatgat
ctgttgtgat
ctgggtttge
cagttttttc
caccacctga
gaaccgcagc

ORLRRIKQLG
ALLHDLGHGA
YPNKQVVQLI
AIEDYVLSRY
NVTLTDYLAL
KLVEDIGFDP
AGSRHGDNRF

gttcgetttt
agattgcaac
gtatggtgag
ttttccaaat
ctcecttgtca
tttattgttg
tgatgggaat
accattttga
gatatctgcc
agttgetttt
ttcatctgtt
cccttgacca
tactttttca
ttctaacatt
agccttgtet
ttcatctgtg
acgtcctggt
tttttcagga
tttttcaaac
ttgggtaaat
tttggcagca
acccgcaagt

TSSYTFHGGE
YSHTFEHLFD
SSQIDADRMD
QOMYMQVYFHP
DDGVMNTYFQ
DYYTAIHKNF
YFPKEMLDON

tcagtgaagg
attgggaacc
tagtattgag
gaagtacgga
tctgegataa
aatactgcaa
ggtacttcta
gctggtgecece
ccaccgtcaa
tcaagacctt
acagaaccgce
gaactgaaca
aaatcatcag
ttettgttca
ccagctttac
aagaggtcat
gcatcaaaga
cctgacttga
gcttcgatga
actgggaatg
tctttacttce
actgtacaag

HSRFSHCLGV
TDHEAITQEI
YLLRDSYFTG
ATRAMEVLLQ
LWMTSPDKIL
DLPYDIYRPE
SIFASITQQF

ctttcaaagc
aaagtgttct
tccagcecgcet
ctgggaaagc
actggatgaa
acccgtttac
ccacttctac
aaaggattgt
attgtgaacc
tgacgaattt
tataaaggtt
atgaacctgg
ttgtccaacc
ttgccatgta
ttgcttgtac
tcaactcagc
gtacgtctgg
agtcgatggt
ttgatttttce
cccaccaagt
cgccagaatt
ctaattttct

60
120
180
240
300
360
420
434

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

1020
1080
1140
1200

1260 .

1320
1329
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<210> 9
<211> 442
<212> PRT
<213>

<400> 9

MKFRKLACTV
GTYEKSIIEA
GKLAELNDLF
VKEGWTTDDF
DDPKFVKGLE
ASKVEVVEVP
RTGAFPVRTS
PADALKAFTE

<210> 10

<211> 630

<212> DNA

<213>

<400> 10

atgttagaat
agtctaagta
acaactcttt
aatggacaac
caagattttc
aagaccatgg
ttaggactag

cgggtggctt
acttctgccce

‘gaacttggga

gatgtattat

<210> 11
<211> 213
<212> PRT

<213>

LAGAAVLGLA
FEKANPDIKV
TDEFVKDVNN
EKVLKALKDK
KATSWIKDNL
FPSDEGKPAL
FGKLYEDKRM
KANETIKKAM

tacgaaatat
ttcctgaaaa
tacgtatgcet
ctttagagct
aactatttce
gaatgaagca
gaggacacgc
tggcgegtge
tggatccaga
tgacccagat
tgaaagtaga

Streptococcus pneumoniae

ACGNSGGSKD
KLETIDFKSG
ENIVQASKAG
GYTPGSLFSS
INNGSQFDGG
EYLVNGFAVF
ETISGWTQYY
KQ

Streptococcus pneumoniae

caataaagtc
gcaaatcctg
tgcaggtctt
ggatgaattg
tcatctatca
ggaagaggct
agaggcctat
tatgatgatt
attacgtttg
tgtggttacc
acctaaatag

Streptococcus pneumoniae

ARAKSGGDGAK
PEKITTAIEA
DKAYMYPISS
GQGGDQGTRA
ADIQNFANGQ
NNKDDKKVAA
SPYYNTIDGF

tttggagaca
gctatcgttg
gaaaccattg
cagaagcgca
gttctggaaa
gagaagaagg
cctttctcac
gacccagaaa
gaagtggaga
catgatttgce

TEITWWAFPV
GTAPDVLFDA
APFYMAMNKK
FISNLYSGSV
TSYTILWAPA
SKKFIQFIAD
AEMRTLWFPM

aacaaatcct
gaccttetgg
attcagggca
atctactggg
atttgacttt
cgagtggact
tatctggtgg
tcattggcta
agctaatctt
agtttgctga

FTQEKTGDGV
PGRIIQYGKN
MLEDAGVANL
TDEKVSKYTT
ONGIQAKLLE
DKEWGPKDVV
LQSVSNGDEK

gtctaatttc
tggaggtaag
aatcttttat
atttgtctte
atcgeccectgtg
cttggaacag
gcaaaagcag
cgatgaacca
gcaaaatagqg
aaatatcgca

60
120
180
240
300
360
420
442

60
120
180
240
300
360
420
480
540
600
630
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<400> 11

MLELRNINKV FGDKQILSNF SLSIPEKQIL AIVGPSGGGK TTLLRMLAGL ETIDSGQIFY
NGQPLELDEL QKRNLLGFVF QDFQLFPHLS VLENLTLSPV KTMGFTMKQE EAEKKASGLL
EQLGLGGHAE AYPFSLSGGQ KQRVALARAM MIDPEIIGYD EPTSAFTLDP ELRLEVEKLI
LONRELGMTQ IVVTHDLQFA ENIADVLLKV EPK

Lys Val Glu Pro Lys

210
<210> 12
<211> 1272
<212> DNA
<213>

<400> 12

atgtcatcta
cttttggtag
gtcaaagaac
aaagcttatg
ggtcttgata
ccatacgacc
gatggtgcta
tacggtgctc
gatgctccaa
gctggtgaag
tatggacttce
gacatcggtc
gaaaaatggc
ttccaagaag
gatgctaaag
gctgcattcg
tctcaaaaat
actaacgaaa

ttgacaacag

atgtctgcag
gatgctaaaa
tttggtgaat

aatttatgaa
cttgcggaag
tcactgtata
aaaaagaagc
aactttctct
gtgtaggtag
aaacagacga
ctgccgttat
aaacatttgce
atggtaaaac
ttgccggtaa
ttgcaaacga
ctaaaggtat
gtaaaacagc
taaactacgg
gtggtggtaa
ttgtagactt
tcccagectaa
ctgttatcaa
tttgggatce
cagctgctaa
aa

Streptococcus pneumoniae

gagcactgcg
caaaactgct
tgtagacgag
tggagtaaaa
tgacaaccaa
ccttggttet
cacaactaaa
cgagtcactt
tgacttggaa
tactgeccttce
cggtgcttac
cggttctatce
gcaagataca
tgctatcatc
agttgcaact
agcttgggtce
ccttgttgea
tactgaggcet
acagttcaag
agcgaaaaat
cgatgctgta

gtgcttggaa
gataagcctg
ggatataaga
gtcactctta
tctggtaatg
gacggacaac
tctcttgtaa
gttatgtact
aaccttgcta
ctagctgact
gtectttggec
gcaggtatca
gaaggtgctg
gacggacctt
atcccaactce
attcctcaag
actgaacaac
cgttcatacg
aacactcaac
atgctctttg
acattgatca

ctgttacact
ctgattctgg
gctatattga
aaactggtga
tcecctgatgt
tttcagaagt
cagctgctaa
acaacaaaga
aagatagcaa

ggacaaactt

aaaacggtaa
actacgctaa
gaaacttaat
ggaaagctca
ttccaaatgg
ccgttaagaa
aaaaagtatt
ctgaaggtaa
cactgccaaa
atgctgtaag
aagaaacaat

tgctagecttg
ttcatctgaa
agaggttgct
tgctctagga
tatgatggct
gaaattgagc
tggtaaagtt
cttggtgaaa
atacgcattce
ctactataca
agacgctaaa
atcttggtac
ccaaactcaa
agcctttaaa
aaaagaatat
ccttgaagcect
atatgataag
aaacgatgag
catctctcaa
tggtcaaaaa
caaacaaaaa

<210>

<211>

<212>

13

437

PRT

60
120
180
213

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

1020
1080
1140
1200
1260
1272
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<213>

<400> 13

MSSKFMKSTA
VAKAYEKEAG
VKLSDGAKTD
DSKYAFAGED
INYAKSWYEK
IPTLPNGKEY
EARSYAREGKN
NDAVTLIKET

<210> 14

<211> 444

<212> DNA

<213>

<400> 14

ctatagacat
attttgagca
ttccactagg
ccgtgacaaa
ttgatttgag
attctctcca
catttctgeg
tctattaaac

<210> 15
<211> 147
<212> PRT

<213>

<400> 15

MKEKMFNRGI LVASHGNFAS GALMTAEMFV GETTNDRVRT LGLMPGENIV EFEHYFKNQV

VLGTVTLASL
VKVTLKTGDA
DTTKSLVTAA
GKTTAFLADW
WPKGMQDTEG
AAFGGGKAWV
DELTTAVIKQ
IKQKFGE

aaatcctctt
ttgtgaacaa
agagggatat
gccacattat
tctaacagtt
ggcatcaaac
gtcatgagag
attttctett

Streptococcus pneumoniae

LLVACGSKTA
LGGLDKLSLD
NGKVYGAPAV
TNFYYTYGLL
AGNLIQTQFQ
IPQAVKNLEA
FKNTQPLPNI

Streptococcus pneumoniae

cctectectac
tttcttctaa
taaaccctgt
taggacttcece
catttacttg
ctaatgtcct
ctccgectage
tcaa

Streptococcus pneumoniae

DKPADSGSSE
NQSGNVPDVM
IESLVMYYNK
AGNGAYVFGQ
EGKTAAIIDG
SQKFVDFLVA
SQMSAVWDPA

gttaagttgt
attgattttt
tacaatatca
tccaatcaag
atttttaaaa
aactctatca
aaaattacca

VKELTFTVYV
MAPYDRFTVG
DLVKDAPFTK
NGKDAKDIFT
PWKAQAFKDF
TEQQKVLYDK
KNMLFDAVSG

tgtttaacat
gaatcataac
actgaatcca
tcagtcaaaa
taatgttcaa
tttgttgtet
tgactggcaa

DEGYKSYIEE
SLGSDGQLSE
TFADLENLAK
GLANDGSIAG
TAKVNYGVAT
FTTNEIPANT
QFTKDAKTAA

taaacaaact
ttgatattaa
aatttaaaaa
cgataacctc
actctacaat
caccaacaaa
ctaaaattcc

NELLDSNQEV IVLTDLIGGS PNNVALSRFL NLDSVDIVTG FNIPLLVELI SSYDSKINLE
EIVHNAQNSL FNVKQQLNVE EEEDLCL

<210> 16

60
120
180
240
300
360
420
437

60
120
180
240
300
360
420
444

60
120
147
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<211> 161
<212> PRT
<213>
<400> 16

Streptococcus pneumoniae

-10 -

MNLKQALIDN DSIRLGLEAN NWKEAVKVAV DPLIESGAIL PEYYDAIIES TEEYGPYYIL
MPGMAMPHAR PEAGVQSDAF SLITLQNPVV FSDGKEVSVL LALAATSSKI HTSVAIPQII
ALFELEDSIA RLQACQTKED VLAMIEESKD SPYLEGLDLE S

<210> 17
<211> 501
<212> PRT
<213>

<400> 17

MNKRVKIVAT
DHOQEQGERMA
GIKSTREVIA
AKQKGVNIPN
GHVQLFAKIE
VVITATNMLE
KNAQALLNEY
PNADILALTF
VAGVPVGEAV

<210> 18.
<211> 1317
<212> DNA

<213>

<400> 18

tcataattta

.acaggagtcc

catttctttce
ttcatagcta
gcctataaat
aatatcggta
tattggttca
atctactcct
aacaaggttt

LGPAVEIRGG
TVKLAEKIAG
LNVAGALDIY
TKIPFPALAE
NQQGIDNLDE
TMTEKPRATR
GRLDSDSFER
DELTERGLML
RTNTMRIRTV

agttggcaga
gttttttett
aaaattgtta
gtaacaattt
ttgctaggat
tgtaaagaag
gtatactctg
gttgtaccta
gcacctattg

Streptococcus pneumoniae

KKFGEDGYWG
KKVGFLLDTK
DDVEVGRQVL
RDNDDIRFGL
IIEAADGIMI
SEVSDVFNAV
NSKTEVMASA
NWGVIPMLTD
R

Streptococcus pneumoniae

acgattcata
ttggtcttte
ctgtttcaac
gacgttcgcece
cagattcttc
gcaactctte
gaatatcgtt
caggttcagt
gttgcgtata

EKLDVEASAK
GPEIRTELFE
VDDGKLGLRV
EQGINFIAIS
ARGDMGIEVP
IDGTDATMLS
VKDATSSMDI
APSSTDDMFE

gcatcttetg
ttttgtacct
tgactcgcetg
atcctcacca
tatagtggtt
tctttctgat
aacaggtggce
gtatgctagt
gtcaggcttc

NIAKLIEAGA
GEAKEYSYKT
VAKDDATREF
FVRTAKDVNE
FEMVPVYQKM
GESANGKYPL
KLVVTLTKTG
IAERKAVEAG

ttactttggt
tttacaataa
atttttttge
acttgtttaa
ttaggaatag
gcaacttctg
tcaatcaagt
ttctcatgaa
tcatgaactt

NTFRFNFSHG
GEKIRVATKQ
EVEVENDGII
VRAICEETGN
IIKKVNAAGK
ESVTTMATID
HTARLISKYR
LVESGDDIVI

caaggttaaa
tttcaggctt
catgtaactc
cagaattatc
tctctgtacg
aaactgtaga
ttecattttce
cttcaggctc
ctggttcgcce

60
120
161

60
120
180
240
300
360
420
480
501

60
120
180
240
300
360
420
480
540



10

15

20

25

30

35

40

45

50

55

60

tttttcagtt
cacaacagct
ttctggtaac
tgtcggttgt
aacttctggt
atcatcaagc
tccagactca
acctgtcgee
aatcacaata
tcctgtgttt
aggtctacct
atgataagtc
accaacaata

<210> 19

<211> 438

<212> PRT

<213>

<400> 19

MSLLKKDKFS
ESKESYALVY
VTLSTASALN
PALPEAVVTG
EXGEPEVQPA
NGNLIEPPVN
NSVKQVGEDG
NLDQSNRRCY

<210> 20

<211> 891

<212> DNA

<213>

<400> 20

tcatccaaaa
tgaatgaaca
acggttatta
aggagttgta
acttgacatg

" tcecctgettt

ataatctaca
tatagtttca
catgacatca
tataggaatg

acaactgctt
tctggtaaca
actggttgta
acttcagttt
tcgeetttgt
tccaagtaat
tggatgttag
cctacaatca
agactceccga
ggtaatgcgt
tgtttgagtt
gatgtaccaa
ccctttattt

IRKIKGIVGS
EKDALPNTGS
LNANIHESGR
KGKTEVQPTL
LPEAVVTEKG
DIPEYTEPIS
ERQIVTSYEE
ESFCQLKL

ccatacttat
gggttttctt
gcgaccttcg
aagtaagaaa
actaattgag
aaactcgttt
aattcgctgt
atccecgttga
tggttcattt
gaaataagag

cgggtaagge
ctggttgtac
cttceggtte
tccettttee
cggtcacaac
caacatatct
cattcaaatt
aaaatgtagc
tagctaacaa
ctttttcata
gaacacgttc
caactgacgg
tccgaatgga

Streptococcus pneumoniae

VFLGSLLFAP
SQSIMTALGL
DGVLQISGYR
PEAVVTEKGE
EPEVHEKPDY
TVSEVASERE
LHGKKISESV

Streptococcus pneumoniae

aagaaaggtc
gaacttgaaa
cagattggag
aaagtgtgtt
cgccaaacca
gtaaaataga
ctatattttg
tatcttcgat
tttcgaaagg
aaagaaggaa

-11-

tggttgtact
ttececggttec
ccectttttea
agttacaaca
tttgggttgce
gtaaccagaa
aagtgctgaa
gatttttttce
acccaatgca
aaccaaagca
agtttgtgtce
tgcaaataaa
aaatttatct

SVVGTSTYHY
LAIGSLIVII
YVDYLELDDR
PEVQPVLPEA
TQPIGANLVE
ELPSLHTDIR
ETVTILKEMK

atcaaattca
ttcagattcg
tttggtttgg
aaaggtaatc
taggataagg
atatttactg
atagcgattt
aatggcagag
tttcataaaa
gagattaggg

tctggttecce
cctttttcag
gtcacaacag
gcttctggta
tcaactggag
atttgcaaca
gcagttgata
ctctttttat
gtcataatag
tatgactctt
aaagtactat
agactcccca
ttttttaata

LDYSTLTQTE
TKDKKRKKIA
TVSPVEQPKV
VVAEKGEPEV
PEVHEKLAYT
TETIPKTTIE
PEIIVKGTKE

atatcgccca
actagataga
aggttgataa
agctgaccga
atattcagaa
agcttaaagg
tcttcactcg
ctaaccatag
gaaaagatga
ttttgtgcca

ctttttcage
ccacaacagc
cttctggtaa
acgctggctg
aaacagttct
caccatcacg
gtgtaactaa
cttttgtgat
attgagaact
ttgattcatc
aatctaagta
agaataccga
atgacaa

RVQLKQGRPD
TFLIVGATGL
VTDKGEPEVQ
QPVLPEAVVA
EPVGTTGVDE
ESDPSKFIGD
RPKEKTDSCF

tcaaaaaatg
cttcgttcaa
tattttccat
tagaaatttt
ctaattttgt
atttttccaa
tgagcgactt
aattactttg
tgaacatgta
gtaagacgcc

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1317

60
120
180
240
300
360
420
438

60
120
180
240
300
360
420
480
540
600
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tcctacaaga
atctataata
aaagaaagac
taatctctga
gatataggtg

<210> 21
<211> 296
<212> PRT
<213>

<400> 21

atcagaatag
gagttagcat
atgggaagtt
ctcagaacgg
ataaccagac

aaacatccag
ctgtgaatcg
caaaaatatg
ttaggagata
caactgagat

Streptococcus pneumoniae

MKSTLGIISV GLVITYILQQ VMSFSRDYLL

RTGEIISRFT
IIFSFMKPFE
SFKLSKYSIL
IINLQTKLQS

<210> 22

<211> 1071

<212> DNA

<213>

<400> 22

atgaaaaaaa
attgcgactc
aactggggag
caagttcagt
ggaacgacct
gacctcttygg
tttctcaacce
ttaggaattg
tggaagccegg
ctaggactca
acagtggata
aagggctata
caaatgttag
tggtttgaca
atcaacttta
acaccaaacc
tatcccgatg
acagggaaat

DANSIIDALA
KMNHDVMQSN
QTSLKQGTKL
AKVANNRLNE

tctattcatt
atttagatag
actatatcga
acgagacttt
acgatattgc
ttecgettga
agtcctttga
tctacaacga
agtataagaa
attccctecgg
agctctacaa
tgattcagaa
aaaaaaatga
atatggtcat
tgttgaaacc
taccagcgaa
ttgaaaccat
atagcgacct

STILSLFLDV
SMVSSAIIED
VLNILILWFG
VYLVESEFQV

Streptococcus pneumoniae

tttagcagga
taaaatcaat
tcctgaactce
tgactccaac
cattccaagt
ttattcaaaa
cccaggtaat
aaccatggta
ttctatcatg
ctacagcctce
actgactcca
taatgttgca
aaatctacgt
tcccaaaaca
tgaaaatgct
ggaattgctce
gaaacaccta
cttcctacag

-12-

aaaaagagaa
tgaaatgatt
gcgaatatag
atctctggag
gattcctaaa

TVLSQRLSID
SILILVGGVL
INGIETIKSL
AQLVMSSKIS
QENPVHSHFL

attgcagcga
agtcgagata
ttgactcagt
gaagccatgt
gaatacatga
attgaaggaa
aaattctcca
gatgaagcgc
ctectttgatg
aactccaagg
aatatcaagg
atcggcgtga
tatgtggtac
gttaaaaacc
ctccaaaatg
ccagaggaaa
gaagtttatg
tttaaaatgt

agaatggtag
tctectgtac
gataaaatca
aagctcatga
gttgatttca

VILSYIRHIF
LAQNPNLFLL
TSEENRYQNI
IGQLITFNTL
MGDIEFDDLS

ttatccttgt
gtcaaaaatt
ttacagaaga
acactaagat
ttaacaagat
tcgaaaatat
tcecttactt
ctgagcattg
gggcgcgtga
atctgcagca
ctatcgttgce
ccttectetgg
cgacagaggc
aaaactcagc
cggagtatgt
caaaggaaga
agaaatttga
atcggaagta

aagccaaggc
gacgtgtcge
catcaatact
cttgttggag
t

ELPMSFFATR
SLISIPIYMF
DSEFVDYLEK
FSYFTTPMEN
YKYGFG

cttgtgggga
ggttatctat
aacaggaatt
aaagcagggt
gaaggacgaa
cggaccagag
ctggggaacc
ggatgacctt
ggtgctggga
gttggaagag
ggacgagatg
tgaagccagce
cagcaatctt
ctatgcecttt
cggctattca
taaggccttce
ccataaatgg

g

660
720
780
840
891

60
120
180
240
296

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

1020
1071
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<210> 23
<211> 356
<212> PRT
<213>

<400> 23

MKKIYSFLAG
QVQYETFDSN
FLNQSFDPGN
LGLNSLGYSL
QMLEKNENLR
TPNLPAKELL

<210> 24
<211>

<212> DNA

<213>

<400> 24

atgaaattca
gttgcctcag
cgtgccgatg
aaagagggtg
ggcgttactg
gaaacaagcc
ccagagctaa
gcaagtccag
gacagcatcg
gccggtgtaa
ctattactaa
gctttacctce
ggcaatactg
caaacttata
aatctagttg
gttcaaaaag
gaaaaagcca
ctcttegecag
tggtcagata
accaaaggtc
caagcgctca
gtctatggta
actattaaca
gttaaagaca
ttcacagcag
actcgtctct
aacccagccce
ttagecttgg

2574

IAAIILVLWG
EAMYTKIKQG
KFSIPYFWGT
NSKDLQQLEE
YVVPTEASNL
PEETKEDKAF

atccaaatca
ttgttgtggce
ggctcaatcc
acttatcaga
gaaatacgaa
cttctagtct
cagatgtctt
cagaaactac
atgttcctgce
accaagtaat
aagcttcgga
ctcttgaagg
ttggtaaaca
aagctactgt
ctactaaaaa
ccgttgcaga
agggtgaagg
gtgatggcat
acggcgacgce
aatacttcta
ttgaccagtt
acaaagacgg
taaacggttt
gtatcgatgt
gtgtcaacca
tgctcaaggc
tatctcecact
acggaaatgt

Streptococcus pneumoniae

IATHLDSKIN
GTTYDIAIPS
LGIVYNETMV
TVDKLYKLTP
WFDNMVIPKT
YPDVETMKHL

Streptococcus pneumoniae

aagatatact-

tagtggctte
aaccccaggt
aaaaccagga
ttcacttecg
ggatacactt
aaaagaaact
tcctgaacaa
tgcttatett
tcettatgaa
taatgctcct
attaacaaaa
aggtcaagct
taaagtttac
tgtagacatc
caacgttaaa
tccattcaca
gttgactcgt
taaaaaccca
tcaagtagcce
ccgagcaaat
taaaccagac
aatttctaaa
tccagcagece
tgtgattcca
atctgacaag
aggtgaaaac
agctggcaaa

_AS-

SRDSQKLVIY
EYMINKMKDE
DEAPERWDDL
NIKAIVADEM
VKNONSAYAF
EVYEKFDHKW

cgttggtcta
tttgtecctag
caagtcttac
gacaccgtte
acacctacag
tttgaaaaag
gtagatacag
gtaaaaggtg
gaaaaagctg
ctattcgctg
tggtctgaca
gggaaatact
ttaattgatc
ggaaataaag
aacatcaatg
gacagtatcg
gcaggtgtca
ctcttgctceca
gccctatectce
ttggacggaa
ggtactcaaa
ttggacaaca
gaaacagttc
tacctagaaa
tacgaactct
gcaccatggt
gtgaagacca
gaaaaacaag

NWGDYIDPEL
DLLVPLDYSK
WKPEYKNSIM
KGYMIQNNVA
INFMLKPENA
TGKYSDLFLQ

ttecgecegtet
ttggtcagcce
ctgaagagac
tcactcaagc
aaagaactga
atgaagaagc
ctgatgtgga
gagtgaaaga
aagggaaagg
gtgatggtat
atggtactgce
tctatgaagt
aacttcgege
acggtaaagc
gattagttgce
atgttccagc
accatgtgat
aggcatctga
cactaggcga
atgtagctgg
cttacagcgce
tecgtagcaac
aaaaageccgt
aagccaaggg
tcgcaggtga
cagataacgg
aaggtcaata
cgctcattga

LTQFTEETGI
IEGIENIGPE
LFDGAREVLG
IGVTFSGEAS
LONAEYVGYS
FKMYRK

cagtgtecggt
aagttctgta
atcgggaacg
gaaacctgag
agtgagcgag
tcaaaaaaat
tgggacacaa
aaatacaaaa
tcctttcact
gttaactcgt
taaaaatcct
agacttaaat
taatggtact
tgacttgact
taaagaaaca
agecctaccta
tccatacgaa
caaggcacca
aaacgtgaag
caaagaaaaa
tacagtcaat
taaaaaagtc
tgcagacaac
tgaaggtcca
tggtatgttg
tgacgctaaa
cttctatcaa
ccagttccga

60
120
180
240
300
356

60
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300
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720
780
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900
960

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



10

15

20

25

30

35

40

45

50

55

60

gcaaacggta
ccagacttgg
tctaaagaaa
gcagcctacc
attccatacg
gacaaggcac
gaaaacgtga
ggcaaagaaa
gctacagtca
actaaaaaag
ttatcacctt
actacagata
aacatggctg
ctaccaaata
cttgcaggtt

<210> 25

<211> 857

<212> PRT

<213>

<400> 25

MKFNPNQRYT
KEGDLSEKPG
PELTDVLKET
AGVNQVIPYE
GNTVGKQGQA
VQKAVADNVK
WSDNGDAKNP
VYGNKDGKPD
FTAGVNHVIP
LALDGNVAGK
SKETVQKAVA
DKAPWSDNGD
ATVNVYGNKD
TTDSMPADTM
LAGLLGGLGL

<210> 26
<211> 600
<212> DNA

<213>

<400> 26

ctcaaactta
acaacatcgt
cagttcaaaa
tagaaaaggc
aactcttcgce
catggtcaga
agaccaaagg
aacaagcgct
atgtctatgg
tcactattaa
ctaactectgg
gcatgcctgce
cttctgctaa
ctggtgagac
tactcggtgg

RWSIRRLSVG
DTVLTQAKPE
VDTADVDGTQ
LFAGDGMLTR
LIDQLRANGT
DSIDVPAAYL
ALSPLGENVK
LDNIVATKKV
YELFAGDGML
EKQALIDQFR
DNVKDSIDVP
AKNPALSPLG
GKPDLDNIVA
TSSTNTMAGE
KNKKEEN

cagcgctaca
agcaactaaa
agccgttgca
caagggtgaa
aggtgatggce
taacggcgac
tcaatactte
cattgaccag
taacaaagac
gataaatgtt
ttectggegtyg
tgacaccatg
caagatgtct
tcaaacatca
tctaggtttyg

Streptococcus pneumoniae

VASVVVASGF
GVTGNTNSLP
ASPAETTPEQ
LLLKASDNAP
QTYKATVKVY
EKAKGEGPFT
TKGQYFYQVA
TININGLISK
TRLLLKASDK
ANGTQTYSAT
AAYLEKAKGE
ENVKTKGQYF
TKKVTIKINV
NMAASANKMS

Streptococcus pneumoniae

-4 -

gtcaatgtct
aaagtcacta
gacaacgtta
ggtccattca
atgttgactc
gctaaaaacc
tatcaagtag
ttccgagcaa
ggtaaaccag
aaagaaacat
actccgatga
acaagttcta
gatacgatga
atggcaagta
aaaaacaaaa

FVLVGQPSSV
TPTERTEVSE
VKGGVKENTK
WSDNGTAKNP
GNKDGKADLT
AGVNHVIPYE
LDGNVAGKEK
ETVQKAVADN
APWSDNGDAK
VNVYGNKDGK
GPFTAGVNHV
YQVALDGNVA
KETSDTANGS
DTMMSEDKAM

atggtaacaa
ttaacataaa
aggacagtat
cagcaggtgt
gtctecttget
cagctctatc
ccttggacgg
acggtactca
acttggacaa
cagacacagc
atcacaatca
ccaacacgat
tgtcagagga
ttggtttcct
aagaagaaaa

RADGLNPTPG
ETSPSSLDTL
DSIDVPAAYL
ALPPLEGLTK
NLVATKNVDI
LFAGDGMLTR
QALIDQFRAN
VKDSIDVPAA
NPALSPLGEN
PDLDNIVATK
IPYELFAGDG
GKEKQALIDQ
LSPSNSGSGV
LPNTGETQTS

agacggtaaa
cggtttaatt
cgatgttcca
caaccatgtg
caaggcatct
teccactaggt
aaatgtagct
aacttacagc
catcgtagca
aaatggttca
tgctacaggt
ggcaggtgaa
taaagctatg
tgggettgcg
ctaa

QVLPEETSGT
FEKDEEAQKN
EKAEGKGPFT
GKYFYEVDLN
NINGLVAKET
LLLKASDKAP
GTQTYSATVN
YLEKAKGEGP
VKTKGQYFYQ
KVTININGLI
MLTRLLLKAS
FRANGTQTYS
TPMNHNHATG
MASIGFLGLA

gatgtggatg ggacacaagc aagtccagca gaaactactc ctgaacaagt aaaaggtgga

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2574
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gtgaaagaaa
gggaaaggtc
gatggtatgt
ggtactgcta
tatgaagtag
cttcgecgceta
ggtaaagctg
ttagttgcta
gttccagcag

<210> 27
<211> 200
<212> PRT

<213>

<400> 27

atacaaaaga
ctttcactgce
taactcgtcet
aaaatcctgce
acttaaatgg
atggtactca
acttgactaa
aagaaacagt
cctacctaga

cagcatcgat
cggtgtaaac
attactaaaa
tttacctcct
caatactgtt
aacttataaa
tctagttgcet
tcaaaaagcc
aaaagccaag

Streptococcus pneumoniae

-15-

gttecctgetg
caagtaattc
gcttcggata
cttgaaggat
ggtaaacaag
gctactgtta
actaaaaatg
gttgcagaca
ggtgaaggtce

cttatcttga
cttatgaact
atgcteccttg
taacaaaagg
gtcaagcttt
aagtttacgg
tagacatcaa
acgttaaaga
cattcacagc

aaaagctgaa
attcgectggt
gtctgacaat
gaaatacttc
aattgatcaa
aaataaagac
catcaatgga
cagtatcgat
aggtgtcaac

DVDGTQASPA ETTPEQVKGG VKENTKDSID VPAAYLEKAE GKGPFTAGVN QVIPYELFAG
DGMLTRLLLK ASDNAPWSDN GTAKNPALPP LEGLTKGKYF YEVDLNGNTV GKQGQALIDQ
LRANGTQTYK ATVKVYGNKD GKADLTNLVA TKNVDINING LVAKETVQKA VADNVKDSID

VPAAYLEKAK GEGPFTAGVN
<210> 28

<211> 839

<212> DNA

<213>

<400> 28

aagaaaaaca
cagtcaatgt
aaaaagtcac
cagacaacgt
aaggtccatt
gcatgttgac
acgctaaaaa
tctatcaagt
agttccgagce
acggtaaacc
ttaaagaaac
tgactccgat
tgacaagttc
ctgatacgat

<210> 29

agcgctcatt
ctatggtaac
tattaacata
taaggacagt
cacagcaggt
tcgtectettg
cccagctcta
agccttggac
aaacggtact
agacttggac
atcagacaca
gaatcacaat
taccaacacg
gatgtcagag

Streptococcus pneumoniae

gaccagttcc
aaagacggta
aacggtttaa
atcgatgttc
gtcaaccatg
ctcaaggcat
tctccactag
ggaaatgtag
caaacttaca
aacatcgtag
gcaaatggtt
catgctacag
atggcaggtg
gataaagcta

gagcaaacgqg
aaccagactt
tttctaaaga
cagcagccta
tgatteccata
ctgacaaggc
gtgaaaacgt
ctggcaaaga
gcgectacagt
caactaaaaa
cattatcacc
gtactacaga
aaaacatggc
tgctaccaaa

tactcaaact
ggacaacatc
aacagttcaa
cctagaaaag
cgaactctte
accatggtca
gaagaccaaa
aaaacaagcg
caatgtctat
agtcactatt
ttctaactct
tagcatgcct
tgcttectget
tactggtgag

tacagcgcta
gtagcaacta
aaagcecgttg
gccaagggtg
gcaggtgatg
gataacggcg
ggtcaatact
ctcattgacce
ggtaacaaag
aagataaatg
ggttetggceg
gctgacacca
aacaagatgt
actcaaaca

120
180
240
300
360
420
480
540
600

60
120
180
200

60
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180
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300
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420
480
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839
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<211> 279
<212> PRT
<213>
<400> 29

EKQALIDQFR ANGTQTYSAT

DNVKDSIDVP
AKNPALSPLG

AAYLEKAKGE
ENVKTKGQYF

GKPDLDNIVA TKKVTIKINV

TSSTNTMAGE

<210> 30
<211>
<212>

<213>

<400> 30

atgaagaaag
gcaatggcta
gdagcaaatg
gctaactatg
ggtggctata
caagatggaa
gccaaagtaa
gcagatggac
aaatccggtg
ggtgccaaag
aaagaaaatg
ctaaaatccg
tatctcaaat
gcttggtact
gaatcttggt
tctcatagte
atttgggata
tgggtctacg
aaaaatgaga
actacaaatg
tcagatggtg
agaaaaagtg
acagaagatt
ggccaccgtt
tctgatatgg
aagcttgaga
gaattggata

gctactttta

agtgccctag
ggcattacag
aagggaattt

1977

DNA

NMAASANKMS

taagatttat
gtgatggtac
agtgggtttt
ctgaaaatga
tggccaaatc
agatgaaaag
tagaagactg
agcacgcaga
gttatctact
tacagcaagg
gaaactatgce
gtggctacat
ttgatgggaa
acttcaaatc
tttatctcaa
aagcttggta
aggaatcttg
attctcatag
cagtagatgg
aaaatgctgc
aaaagctttce
atgacaagcg
tacaagcgct
tttatcacta
aagtaggcaa
atcccttect
aggtatttag
aggaagccga
aaagtaactg
cctatgatac
taggtgcaac

Streptococcus pneumoniae

VNVYGNKDGK
GPFTAGVNHV
YQVALDGNVA
KETSDTANGS
DTMMSEDKAM

Streptococcus pneumoniae

ttttttaget
ttggcaagga
tgatactcat
atggctaaag
agaatgggta
aaatgcttgg
ggtctatgat
gaaagaatgg
gacaagtcag
ttggecttttt
tgataaagaa
ggcagccaat
aatggctgaa
cggtggttac
atctgatggg
ctacttcaaa
gttttaccte
tcaagcettgg
ttatcagett
ttactatcaa
ctatatatcg
cttggctatt
agatgctagt
tgtggctcag
gaaatattat
tttcaaagat
tttgctaaac
agaacattac
gggaagaagt
gaccccttac
caagtggatt

- 16-

PDLDNIVATK
IPYELFAGDG
GKEKQALIDQ
LSPSNSGSGV
LPNTGETQT

ctgctatttt
aaacagtatc
tatcaatctt
caaggtgacg
gaagacaagg
gtaggaactt
tctcaatacg
ctccaaatta
tggattaatc
gacaaacaat
tggatttteg
gaatggattt
aaagaatggg
atgacagcca
aaaatagctg
tcecggtggtt
aaatctgatg
tactacttca
ggaagcgatg
gtagtgectg
caaggtagtg
actatttctg
aaggacttta
aatgctagta
tcggcagatg
ttaacagagg
attaacaata
catatcaatg
aaaattgcca
ctttctgcta
aaggaaaatt

KVTININGLI
MLTRLLLKAS
FRANGTQTYS
TPMNHNHATG

fcttagctag
tgaaagaaga
ggttctatat
actattttta
gagcctttta
cctatgttgg
atgcttggtt
aagggaagga
aagcttatgt
accaatcttg
agaatggtca

gggataagga

tctacgatte
atgaatggat
aaaaagaatg
acatgacagc
ggaaaatagc
aatctggtgg
gtaaatggct
ttacagccaa
tcgtatgget
gtttgtcagg
tccecttatta
tceccagtage
gcctgcattt
ctacaaacta
geccttttgga
ctctttatct
aagataagaa
agacatttga
atatcgatag

SKETVQKAVA
DKAPWSDNGD
ATVNVYGNKD
TTDSMPADTM

tccagagggt
tggcagtcaa
aaaagcagat
cctcaaatct
ttatcttgac
tgcaacaggt
ttatatcaaa
ctattatttc
gaatgctagt
gttttacatc
ctattattat
atcttggttt
tcatagtcaa
ttgggataag
ggtctacgat
caatgaatgg
tgaaaaagaa
ctacatggcg
tggaggaaaa
tgtttatgat
agataaggat
ctatatgaaa
tgagagtgat
ttctcatctt
tgatggtttt
cagtgctgaa
gaacaagggc
ccttgcccat
taatttcttt
tgatgtggat
gggaagaact

60
120
180
240
279

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
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13-

ttccttggaa acaaggctte tggtatgaat gtggaatatg cttcagaccc ttattggggce
gaaaaaattg ctagtgtgat gatgaaaatc aatgagaagc taggtggcaa agattag

<210> 31
<211> 658
<212> PRT
<213>

<400> 31

MKKVRFIFLA
ANYAENEWLK
AKVIEDWVYD
GAKVQQGWLF
YLKFDGKMAE
SHSQAWYYFK
KNETVDGYQL
RKSDDKRLAI
SDMEVGKKYY
ATFKEAEEHY
KGILGATKWI

LLFFLASPEG
QGDDYFYLKS
SQYDAWFYIK
DKQYQSWFYI
KEWVYDSHSQ
SGGYMTANEW
GSDGKWLGGK
TISGLSGYMK
SADGLHFDGF
HINALYLLAR
KENYIDRGRT

Streptococcus pneumoniae

AMASDGTWQG
GGYMAKSEWV
ADGQHAEKEW
KENGNYADKE
AWYYFKSGGY
IWDKESWFYL
TTNENAAYYQ
TEDLQALDAS
KLENPFLFKD
SALESNWGRS
FLGNKASGMN

KQYLKEDGSQ
EDKGAFYYLD
LOIKGKDYYF
WIFENGHYYY
MTANEWIWDK
KSDGKIAEKE
VVPVTANVYD
KDFIPYYESD
LTEATNYSAE
KIAKDKNNFF
VEYASDPYWG

AANEWVFDTH
QDGKMKRNAW
KSGGYLLTSQ
LKSGGYMAAN
ESWFYLKSDG
WVYDSHSQAW
SDGEKLSYIS
GHRFYHYVAQ
ELDKVFSLLN
GITAYDTTPY
EKIASVMMKI

YQSWFYIKAD
VGTSYVGATG
WINQAYVNAS
EWIWDKESWF
KIAEKEWVYD
YYFKSGGYMA
QGSVVWLDKD
NASIPVASHL
INNSLLENKG
LSAKTFDDVD
NEKLGGKD

1920
1977

60
120
180
240
300
360
420
480
540
600
658



