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Figure 9

EVQLVESGGGLY
(SEQ ID NO: 1 of Sequence Listing)

Figure 10

DIQMTQSPSSLSA
(SEQ ID NO: 2 of Sequence Listing)

Figure 11

QVKLL
(SEQ ID NO: 3 of Sequence Listing)

Figure 12

DIQMTQSPASLSASLGE
(SEQ ID NO: 4 of Sequence Listing)

Figure 13

QVKLL
(SEQ ID NO: 5 of Sequence Listing)

Figure 14

DIQMTQSPASLSASLGE
(SEQ ID NQ:; 6 of Sequence Listing)

Figure 15

GAGTTACTTTTGAGAGCAGTTCCAGGAG
(SEQ ID NO: 7 of Sequence Listing)

Figure 16

GGTTCTCCCACTCAGTAATC
(SEQ ID NO: 8 of Sequence Listing)

Figure 17

CATATGATCAGTGTCCTCTC
(SEQ ID NO: 9 of Sequence Listing)

11/79
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Figure 18

ATATGATCAGTGTCCTCTCC
(SEQ ID NO: 10 of Sequence Listing)

Figure 19

gaggtecagetgelgeagtetggeggaggectggtgcagectiggaaggtcictgaaactateetgigtagectetggatt
cagattcaatgacttttggatgacctggatecgecageciccagggaaggegeiggagtgegtigeatecattacttata
ctgeteataacacttactatgeagecictgtgaagggecgaatcactatctecagagataatgegaagageaceetatac
clgcaaatgaacagticligageicigaggacacggecactiiattactgiacaagagatgactacggageatatageceeta
ctatatggatecctigeegtcaaggaacticagicactigtcticetea

Variable region (1-366)

(SEQ ID NO: 11 of Sequence Listing)

Figure 20

EVQLVESGGGLVQPGRSLKLSCYASGFRFNDFWMTWIRQAPGKGLEWVAS ITYTGDNTYYAGSVEGRI TISRDNAKSTLY
LOMNSLRSEDTATYYCTRDDYGGYSPYYMDAWGQGTSVTVSS

Variable region {1-122)
(SEQ ID NO: 12 of Sequence Listing)

Figure 21

caggtiaageigcipcagteterggcteageiggtaaaacciggtect tcagtgaagttgtecigeaagactictggiit
taccticagcactagciatatgagtiget tgaageagetacciggaccgagtatigagiogatiggatggatitatecty
gagatggigetactaagtataatcagaagt tcaagggcaaggecacactgacagiagacaaatctictageacageatac
atggatcicageagectgacateligaggacecigeagtctaittitgtacaacggatesttatggggattgettigetta
ctgeggecaagecactctggicactgtetettica

Variable region (1-354)

(SEQ ID NO: 13 of Sequence Listing)

Figure 22

QVKLLQSGAELVKPGASVKLSCKTSGFTFSTSYMSWLKQVPGPSTEWIGWI YAGDGGTKYNQKFKGKATLTVDKSSSTAY
MDLSSLTSEDAAVYFCATDGYGDWFAYWGQGTLVTVSS

Variable region (1~118)
(SEQ ID NO: 14 of Sequence Listing)

Figure 23

caggitaagctectgeagictgeggeigagetggtaaaacctagtget teagigaagitgtectgeaagacttctegttt
tacaticagcactagttataigagttggt tgaagcaggtgectggaccgaglactgagtgsatigeategatttatgcts
gagateggiggtactaagtatlaatcagaagttcaagegcaaggecacactgacagtiagacaaattttctageacageatac
atggaictcageagectgacatctgaggacgctgcagictatttctegtgcaacggatggttatgggeatiggtitactla
cigeeeccaagecacictggicactgictetica
Variable region {[-354)
SEQ ID NO: 15 of Sequence Listing
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Figure 24

QVKLLQSGAELVKPGASVKLSCKTSGF TFSTSYMSWLKQVPGPSTEW1 GWI YAGDGGTKYNQKFKGKATL TVDKFSSTAY
MDLSSLTSEDAAVYFCATDGYGDWFTYWGQGTLVTVSS

Variable region {1-118)
(SEQ ID NO: 16 of Sequence Listing)

Figure 25

TTCATGAGGCACACGACTGAGGCACCTCC
(SEQ ID NO: 17 of Sequence Listing)

Figure 26

TCCAGTTGCTAACTGTTCCG
(SEQ ID NO: 18 of Sequence Listing)

Figure 27

CAGTGGTATCAACGCAGAG
(SEQ ID NO: 19 of Sequence Listing)

Figure 28

gacatccagatgacccagictecatettccctgtetgeattteigggagacagagticactat tact tgecgrgeaagica
agacattggaaattatttaagatggitccagcagaaaccesggaaaletectaggettatgatitatggtacaaccaact
tggeaaatggegteccatcaageticagtgecagtapgiciggetcagattatictectgaccatcaacaact tggagtct
gaagacatggetatttattactgtctraagcataatgagtatccaticacgttcggelcagegacgaagt tgganataaa

acgggct
Variable region (1-327)
(SEQ ID NO: 20 of Sequence Listing)

Figure 29

DIQMTQSPSSLSAFLGDRVTITCRASQDIGNYLRWFQQKPGKSPRLMI YGATNLANGVPSRF SGSRSGSBYSLTINNLES

EDMATYYCLKHNEYPFTPGSGTKLEIKRA
Variable region (1-109)
(SEQ ID NO: 21 of Sequence Listing)

Figure 30

TACGTGCTGTCTTTGCTGTCCTGATCAG
(SEQ ID NO: 22 of Sequence Listing)
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Figure 31

gacatccagatgacacagtcticcagcitecetigtctgeatelcigegagaaactgteaccaticgaalgtcgageaagtiea
geacatttacagtaaittagegtestatcagcagaaaccagggaaciciceticagetcctgaictatgatgeaaatatet
tggcagatgeggtcecatcaceet tecagiggeagiggeticiggeacacagtatictetaaagataaacagecigeaatet
gaagatgicgcaagttatitctgtcaacagtatlaacaatiatecicegltcacet ttggagttgggaccaagetiggaact
gagacgggc!

Variable region {1-330)
(SEQ ID NO: 23 of Sequence Listing)

Figure 32

DIQMTQSPASLSASLGETVTIECRASED I YSNLAWYQQKPGNSPQLLIYDANILADGVPSRFSGSGSGTQYSLKINSLQS
EDVASYFCQQYNNYPPFTFGVGTKLELKRA

Variable region {1~110)
(SEQ ID NO: 24 of Sequence Listing)

Figure 33

gacatccagateacacagtetecageticectgteligeatcictgggagaaactigicaccategaatgicgageaagiga
ggacatatacagtaatttagegigegtatcageagaaaccagggaactctectcagetectgatotatgatgeaaatatee
tgecagategggtcecatcacget tcagtggcagtegeictggcacacagtattcictaaagataaacagectgeaatct
gaagatgtcgeaagtiatttetgtcaacagtataacaattatcctecgttcacgt ttggagetgggaccaagetiggaact
gaaacggect
Variable region (1-330)
(SEQ ID NO: 25 of Sequence Listing)

Figure 34

DIQMTQSPASLSASLGETVTIECRASEDI YSNLAWYQQKPGNSPQLLIYDANILADGVPSRFSGSGSGTQYSLEINSLAS
EDVASYFCQQYNNYPPFTFGAGTKLELKRA

Variable region (1-110)
(SEQ ID NO: 26 of Sequence Listing)

Figure 35

geeteeggactetagagecaccATCGTGCTGCAGACCCAGGTGTTCATCTCCCTGCTGCTGTGGATCTCCGGCGCGTACG
GCGATATCGTGATGATTAAACGTACGGTGGCCGLCCLCTCCGTGTTCATCTTCCCCCCCTCCGACGAGCAGCTGAAGTCL
GGCACCGCCTCCGTGGTETGLCTGCTGAATAACTTCTACCCCAGAGAGGCCAAGGTGCAGTGGAAGGTGGACAACGCLCT
GCAGTCCGGGAACTCCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACAGCACCTACAGCCTGAGCAGCACCCTGALCC
TGAGCAAAGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAGRTGACCCACCAGGGCCTGAGCTCCCLLGTCACCAAG
AGCTTCAACAGGGGGGAGTGTTAGggecccgt ttaaacgggggagscta

(SEQ ID NO: 27 of Sequence Listing)
Figure 36

TATACCGTCGACCTCTAGCTAGAGCTTGGE
(SEQ ID NO: 28 of Sequence Listing)
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Figure 37

GCTATGGCAGGGCCTGCCGCCCCGACGTTR
(SEQ ID NO: 29 of Sequence Listing)

Figure 38

gcctccggactctagagccaccATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATGGGTGCTGAGCC
AGGTGCAATTGTGCAGECGETTAGCTCAGCCTCCACCAAGGELCCAAGCGTCTTCCCCCTGGCACCCTCCTCCAAGAGLA
CCTCTGECEECACAGCLGECCTCGGCTGCCTGETCAAGGACTACTTCCCCGAACCCGTGACCGTGAGCTGEAACTCAGGE
GCCCTGACCAGCGGCGTGCACACCTTCCCCGCTGTCCTGCAGTCCTCAGGACTCTACTCCCTCAGCAGCATGGTGACCGT
GCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAG
TTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCCTGCCCAGCACCTGAACTCCTGGGOGGACCCTCAGTETTC
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATLTCCCGGACCCCTGAGGTCACATGCGTGGTGETGGACGTGAGCEA
CGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCCCGEGAGGAGC
AGTACAACAGCACGTACCGGGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGE
AAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGCCAGCCCCGGGAACCACAGGT
CTACACCCTECCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCA
GCCACATCGCCETGOAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAGACCACCCCTCCCGTGCTGGACTCCGAC
GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGCAACGTCTTCTCATGCTCCGTGAT
GCATGAGGCTCTGCACAACCACTACACCCAGAAGAGCCTCTCCCTGTCTCCCGGCAAATGAgatategegeccgtttaaa
cgggggagecta

(SEQ ID NO: 30 of Sequence Listing)

Figure 39

atggtgctgcagacccaggtgttcatctccctgctgctgtggatctccggcgcgtacggcgacatccagatgacccagtc
tccatctticeetgtetgcatttetgggagacagagtcactat tact tgccgggcaagticaagacat iggaaattatitaa
gatggttccagcagaaaccggggaaatctcctaggcttatgatttatggtgcaaccaacttggcaaatggggtcccatca
aggttcagtggcagtaggtctgggtcagattattctctgaccatcaacaacttggagtctgaagacatggetatttatta
ctgictgaagcataatgagtatccattcacgttcggctcagggacgaagttggaaataaaacgggctgtggccgccccct
ccg{gttcatcttccccccctccgacgagcagetgaagtccggcaccgcctccgtggtgtgcctgctgaataacttctac
cecagagageccaageigeagiggaaggiggacaacgeectgeagtcegagaactcecaggagagegtigaccgageagga
cagcaaggacagcacctacagcctgagcagcaccctgaccctgagcaaagccgactacgagaagcacaaggtgtacgect
gcgaggtgacccaccagggcctgagctcccccgtcaccaagagcttcaacaggggggagtgt

Signal sequence (1-60), Variable region (§1-387), Constant region (389~702)

(SEQ ID NO: 31 of Sequence Listing)

Figure 40

MVLOTQVFISLLLWISGAYGDIQMTQSPSSLSAFLGDRVTITCRASQD] GNYLRWFQQKPGKSPRLMI YGATNLANGVPS
RFSGSRSGSDYSLTINNLESEDMATYYCLKANEYPFTFGSGTKLEIKRAVAAPSVF 1 FPPSDEQLKSGTASVVCLLNNFY
PREAKVQWKVDNALQSGNSQESYTEQDSKDSTYSLSSTLTL SKADYEKHKVYACEVTHQGLSSPYTKSFNRGEC

Signal sequence (1-20), Variable region (21-129), Constant region {130~-234)

(SEQ ID NO: 32 of Sequence Listing)
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Figure 41

ATCTCCGGCGCGTACGGCGACATCCAGATGACCCAGTCTCCATCTTCC
(SEQ ID NO: 33 of Sequence Listing)

Figure 42

GGAGGGGGCGGCCACAGCCCGTTTTATTTCCAACTTCGTCCCTG
(SEQ ID NO: 34 of Sequence Listing)

Figure 43

atgaaacacctgiggticticetectgetgrtaggeageticccagaigggtgetgagcgagglgeagetegtagagteisgy
gggaggectggigcasceiggaaggtetetigaaactateetigigtagecictgraticagattcaatgactttiggatga
cclggatecgecaggetccageeaaggesciggagtgagttecatecattacttataciggtgataacacttactateca
ggctetgigaagggecgaatcactatciccagagataatgegaagageaccetatacctgeaaatgaacagtctgaggtc
teagracacggeccacttattactgtacaagagatgactacggaggatatageccciactatatggatgcctgggetcaas
gaacticagtcactgtcagetcageecticcaccaagggcccaagegictteceectgecaccetectccaagageacctct
ggeggeacageegeeetgggetgecigglicaaggactact teceegaaccegtgacegtgage tggaactcaggegeeet
gacecagegecgigcacaceticceegeigtectigeagtectcaggactictacteccticageagegiggtgacegtaceet
ccageagettgggcacecagacctacalctgecaacgtgaatcacaageecageaacaccaaggiggacaagagagt tgag
cccaaaicttgigacaaaactcacacatgccecaccctgeccageacctgaactcetggggegacceticagicttecictt
cececcaaaacecaaggacaccctcatgateicceggaccectgaggicacatecglgataggiggacgigagecacgaag
accctgaggicaagiicaactggtacgtggacgeceiggageigeataatgecaagacaaageeccgggageageagtac
aacagcacgtaccgggtieeticagegtcecticaccgicectgeaccaggaciggetigaatggcaageagtacaagtgcaagg!t
ctecaacanagece teccageeccecatcgagaaaaccaictccaaagecaaaggecagececgggaaccacaggtgtaca
cectgeecccatocccgggaggagaigaccaagaaccaggticagecetgacetgectggtcaaagect tetateccagegac
atcgecetgzagtgegagageaatggecagecegagaacaactacaagaccaccecteeegtgetggactecgacgectc
ettettectctacageaagctcacegtggacaagageaggiggcageaggecaacegtetteteatgeteegtgatgcate
aggeticigcacaaccactacacceagaagagecictcecigictcecggeaaa

Signal sequence  (1-57), Variable region (58-423), Constant region(424-1413)

(SEQ ID NO: 35 of Sequence Listing)

Figure 44

MKHLWFFLLLVAAPRWVLSEVQL VESGGGLYQPGRSLKLSCVASGFRENDFWMTWIRQAPGKGLEWVAS I TYTGDRTYYA
GSVEGRITISRDNAKSTLYLQMNSLRSEDTATYYCTRDDYGGYSPYYMDAWGQGTSVTVSSASTKGP SVFPLAPSSKSTS
GGTAALGCLVKDYFPEPVTYSWNSGALTSGVHTFPAVLQSSGLYSLSSYVTVPSSSLGTQTYICNVNHKPSNTKVDKRYE
PKSCDKTHTCPPCPAPELLGGPSVFLEFPPEPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQDWLNGKEYKCKVSNEALPAPIEKTI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD
[ AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNEY TQKSLSLSPGK

Signal sequence (119}, Variable region (20-141), Constant region(142-471)

(SEQ ID NO: 36 of Sequence Listing)
Figure 45

CCAGATGGGTGCTGAGCGAGGTGCAGCTGGTGGAGTCTGOGGGAGGE
(SEQ ID NO: 37 of Sequence Listing)
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Figure 46

CTTGGTEGAGGCTGAGCTGACAGTGACTGAAGTTCCTTGACCCCAGGC
(SEQ ID NO: 38 of Sequence Listing)

Figure 47

atgetactgeagacccaggtgticateicectgetgetetggateiceggegegtacggcgacatccagatgacacagic
tccageticcetgicigeatcictggpagaaactigicaccategaateicgagcaagtgagracat ttacagtaatttag
cgtgeglatcagcagaaaccagegaacicicetcageteclgatclatgatgcaaatatettegcagateegelcecatea
cegttcagtggcagiggetctiggcacacagtattctctaaagataaacageetgcaateigaagatgtogeaagttattt
ctgteaacagtataacaattatectecgitcacst ttggagt tgggaccaagctgraacigasacgeectgtegecgeee
cctcegigttcateltecceccetcegacgagcagetgaagicegecacegecticegtggttgeciegctgaataactte
taccccagagaggccaaggtgcagiggaagegtggacaacacectgeagtcegggaacicecaggagagegtgacegagea
ggacageaaggacagcacctacagectgageageacceigacecigageagagecgaciacgagaageacagegtgtace
cctegcgaggigacccaccagggectgageicceecgtcaccaagagct tcaacaggegggagiat

Signal sequence  (1-80), Variable region (81-390), Constant region (391-705)

(SEQ ID NO: 39 of Sequence Listing)

Figure 48

MVLQTQVFISLLLWISGAYGDIQMTQSPASLSASLGETVTIECRASEDI YSNLAWYQQKPGNSPOLLIYDANILADGVPS
RFSGSGSGTQYSLKINSLQSEDVASYFCQQYNNYPPFTFGVGTKLELKRAVAAPSVFIFPPSDEQLKSGTASVVCLLNNF
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
Signal sequence  (1-20), variable region (21-130), Constant region (131-235)

(SEQ ID NO: 40 of Sequence Listing)

Figure 49

ATCTCCGGCGCGTACGGCGACATCCAGATGACACAGTCTCCAGCTTCC
(SEQ ID NO: 41 of Sequence Listing)

Figure 50

GGAGGGGGCGGLCACAGCCCGTTTCAGTTCCAGCTTGGTCCCAAC
(SEQ ID NO: 42 of Sequence Listing)
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Figure 51

atgaaacaccigiggticiiccicctgctiggligscageticecagatgegtgeigagecaggltaageligetgeagtelgg
geclgagetgelaaaaccigegtgelifeagigaagtigtectgcaagactictegt tttacct{tecagcactagetatatga
giteggliegnagcaggigeciggacegagtialigagtiggattaggategrat itatgcisgagatgetigglactaagtataat
cagaagitcaagpgcaagegccacactgacagtagacaaaicitctageacagecatacatggatectcagcagectgacatce
tgagpacgetgeagictatitttgtecaacgeateggtiategerattggittgct tactgggeccaagecacictiggtca
cigtcagctcagectecaccaagggeccaagegtctilcecceiggeaceetccteccaagageacciciggeggeacagee
geeotggeetece tegtcaaggactact feceegaaccegtgacegtgage tggaac tcagecgeeeigaccageggeet
geacacctfecoceactigtectigeagticeicaggactictacticectcagecagegtegigacegteceetccagcaget tegg
geacccagacctacafectgeaacetigaatcacaageccageaacaccaagegtiggacaagagagt tgageccaaatetitet
gacaaaacicacacatgeccaccctigeccageaccigaactccigeggegacceticagiciicetcticeccccasaace
caaggacaccclcatgatcteccggacccctgagetcacalscgtggtgeigracgtgagecacgaagacccigaggica
aglitcaactggtacgtigzacgacgtigeaggtgeataatgecaagacaaageecegggaggageagtacaacageacgtac
cgeetgeicagcgticeicaccgticetgeaccaggactigecigaatggeaaggagtacaagigeaaggiciceaacaaage
ceteecageccecatcogagasaaccateiccaaagecaaaggecageecegegaaccacaggtiglacaceeigececeat
ccegggaggagatgaccaagaaccagglicagectgacctecciggicaaagecttctalcecagegacaticgecgliggag
tggeagageaaigeccageccgagaacaactacaagaccaccectecegtgetggactceracggetecticticeteta
cagcaagclcacegtegacaasagecaggigecageageggeaacgicttcteatecteegigatgealgagectetgeaca
accactacacccagaagagectcteectgtcteocggcaaa

Signal sequence  {1-57), Variable region (58-411), Constant region (412-1401)

(SEQ ID NO: 43 of Sequence Listing)

Figure 52

MKBLWEFLLLVAAPRWVL SQVKLLQSGAEL VKPGASVKLSCKTSGFTFSTSYMSWLKGVPGPSIEWIGWIYAGDGGTKYN
QKFKGKATLTVDKSSSTAYMDLSSLTSEDAAVYFCATDGYGDWFAYWGOGTLVTVSSASTKGPSYFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSYVTVPSSSLGTQTY ICNVNHKPSRTEVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWENGKEYKCKVSNKALPAP IEKTI SKAKGQPREPQVYTLPPSREEMTENQVSLTCLVEGFYPSDIAVE
WESNGQPENNYKTTPPYLDSDGSFFLYSKLTVDKSRWQQGNVFSCS VMHEALHNHYTQKSLSLSPGK

Signal sequence  {1-19), variable region {28-137), Constant region{138-467)

(SEQ ID NO: 44 of Sequence Listing)

Figure 53

CCAGATGGGTGCTGAGCCAGGTTAAGCTGCTGCAGTCTGGGGCTGAG
(SEQ ID NO: 45 of Sequence Listing)

Figure 54

CTTGGTGGAGGCTGAGCTGACAGTGACCAGAGTGCCTTGGCCCCAG
(SEQ ID NO: 46 of Sequence Listing)
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Figure 55

atggteetecagacccaggigtteatctecetgetigetgiggatctecggcgegtacggcgacatecagatgacacagic
teccagettecctetetecatetetgegagasactgtcaccategaatgtegagcaagigaggacatatacaglaatitag
cgteggtatcageagaaaccaggeaacictceicageiceigatetatgatgeanatatectgecagategggticecatea
cggttcagtegcagtegetciggeacacagtiaticictanagataaacagectgeaatctgaagatgticegeaagttatit
ctgteaacagtalaacaattatectecgtitcacgittggageligggaccaaget ggaactigaaacgggetetggecgece
cetecgtgticatettcccecccicegacgageageigaagticegecacegecicogigagtgtacctgeigaataact te
taccecagagageccaaggigeagtiggaageigeacaacgeecigeagicegggaactcecaggagagcgtigacegagea
ggacageaaggacageacctacagecigageageaccetgacectgageaaageegactacgagaagcacaaggtigtacg
cetgegaggtgacccaccaggecetgageicceccgtcaccaagaget teaacaggeeggagtat

Signal sequence  {1-60) , Variable region (§1-390), Constant region (391-705)

(SEQ ID NO: 47 of Sequence Listing)

Figure 56

MYLQTQVFISLLLWISGAYGDIQMTQSPASLSASLGETVTIECRASEDI YSNLAWYQQKPGNSPQLLIYDANILADGYPS
RFSGSGSGTQYSLKINSLOQSEDYASYFCQQYNNYPPFTFGAGTKLELKRAVAAPSVFIFPPSDEQLKSGTASVVCLLNNF

YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
Signal sequence  (1-9¢) , Variable region (91~13()), Constant region (131-235)

(SEQ ID NO: 48 of Sequence Listing)

Figure 57

GGAGGGGGCGGCCACAGCCCGTTTCAGTTCCAGCTTGGTCCCAGC
(SEQ ID NO: 49 of Sequence Listing)
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Figure 58

algasacacctgtggticticctectigetggiggcagetcecagatgegtecigagecaget taagetgetecagtictgg
ggctgagetggtaaaacctggtgcttcagtgaagttatectgeaagactitetggtttiacat teageactagttatatea
gtteetteaagcaggtegcciggaccgagtacigagtggat tggatggalitatgctagasatagtggtaciaagtataat
cagaagllcaagegcaageccacactgacagtagacaaat tttetagecacageatacatggatetcageagectgacatce
gaggacectgcagtetatttetgtecaacegategt tatggegattegtttact tactggagccaaggcactciggica
ctgtcagetcagectecaccaagggcecaagegtict tececetggeaccetectccaagageacctetggegecacasce
geectgegetigectggicaaggactiacitceccgaacecgtgaccgtgageiggaactcaggegecctgaccageggegt
geacaccticeccgotgtectgeagtcetcaggacictactcectcageagegtiggtgacegtgecctecageagettgg
geacccagacciacatetecaacgligaatcacaageccageaacaccaagetggacaagagagt tgagcecaaatet tet
gacaaaactcacacaigececacceigeccageacctgaacicetggegggaceeteagtcticcteticeecccaaaace
caaggacacccteatgateteceggacecetgaggtcacatgegtgstggigeacgigageecacgaagacectgaggica
agticaactiggtacgtgeacpecegtggaggtaecataatgecaagacanagececgggaggageagiacaacageacgtac
cggeiggteagegtecicacesteccigeaccaggactiggetgaatggcaaggagtacaagigeaaggticiccaacaaase
cctcecageececategagaaaaccaticlecaaagecaaagaccageeccgggaaccacaggtgtacacectgeceecat
cecgggaggagatgaccaagaaccaggicageetgaccigecigeticaaagect tetateccageracategeeetiggag
teggagageaatgeccageecgagaacaactacaagaccacececiceegtgetggactecgacggctecticticeteta
cagcaageicaccgliggacaagageaggiggcageaggecaacgicttetcatgctecgtgatgcatgagectetacaca
accactacacccagaagagectctcectgtcteccggcaaa

Signal sequence  (1~57), Variable region (58-411), Constant region (412-1401)

(SEQ ID NO: 50 of Sequence Listing)

Figure 59

MKHLWFFLLLVAAPRWVL SQVKLLQSGAELVKPGASVKLSCKTSGFTFSTSYMSWLKQVPGPSTEWIGWI YAGDGGTKYN
QKFKGKATLTVDKFSSTAYMDLSSLTSEDAAVYFCATDGYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSYVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVYVDVSHEDPEVKFNWYVDGVEVHNAK TKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAP IEKT1 SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  (1-19), Variable region (20-137), Constant region{138-467)

(SEQ ID NO: 51 of Sequence Listing)

Figure 60

DFWMT
(SEQ ID NO: 52 of Sequence Listing)

Figure 61

SITYTGDNTYYAGSVKG
(SEQ ID NO: 53 of Sequence Listing)

Figure 62

DDYGGYSPYYMDA
(SEQ ID NO: 54 of Sequence Listing)



Figure 63

TSYMS
(SEQ ID NO: 55 of Sequence Listing)

Figure 64

WIYAGDGGTKYNQKFKG
(SEQ ID NO: 56 of Sequence Listing)

Figure 65

DGYGDWFAY
(SEQ ID NO: 57 of Sequence Listing)

Figure 66

TSYMS
(SEQ ID NO: 58 of Sequence Listing)

Figure 67

WIYAGDGGTKYNQKFKG
(SEQ ID NO: 59 of Sequence Listing)

Figure 68

DGYGDWETY
(SEQ ID NO: 60 of Sequence Listing)

Figure 69

RASQDIGNYLR
(SEQ ID NO: 61 of Sequence Listing)

Figure'70

GATNLAN
(SEQ ID NO: 62 of Sequence Listing)

Figure 71

LKHNEYPFT
(SEQ ID NO: 63 of Sequence Listing)

21779



Figure 72

RASEDIYSNLA
(SEQ ID NO: 64 of Sequence Listing)

Figure 73

DANILAD
(SEQ ID NO: 65 of Sequence Listing)

Figure 74

QQYNNYPPFT
(SEQ ID NO: 66 of Sequence Listing)

Figure 75

RASEDIYSNLA
(SEQ ID NO: 67 of Sequence Listing)

Figure 76

DANILAD
(SEQ ID NO: 68 of Sequence Listing)

Figure 77

QQYNNYPPFT
(SEQ ID NO: 69 of Sequence Listing)

Figure 78

MVSWGRFICLVVVTMATLSLARPSFSLVEDTTLEPEEPPTKYQI SQPEVYVAAPGESLEVRCLLKDAAVISWTKDGVHLG
PNNRTVLIGEYLQIKGATPRDSGLYACTASRTVDSETWYFMVNVTDAISSGDDEDDTDGAEDFVSENSNNKRAPYWINTE
KMEKRLHAVP AANTVKFRCPAGGNPMP TMRWLKNGKEFKQEHRI GGYKVRNQHWSL IMESVVP SDKGNYTCVVENEYGS I
NHTYHLDVVERSPHRP ILQAGLPANASTVVGGDVEFVCKVYSDAQPHIQWIKHVEKNGSKYGPDGLPYLKVLKHSGINSS
NAEVLALFNVTEADAGEYICKVSNY I GQANQSAWLTVLPKQQAPGREKEI TASPDYLEIATYCIGVFLIACMVVTVILCR
MENTTKKPDFSSQPAVHKLTKRIPLRRQVTVSAESSSSMNSNTPLVRI TTRLSSTADTPMLAGVSEYELPEDPKWEFPRD
KLTLGKPLGEGCFGQVVMAEAVGIDKDKPKEAVTVAVEMLKDDATEKDL SDLVSEMEMMKM I GKHKNT INLLGACTQDGP
LYVIVEYASKGNLREYLRARRPPGMEYSYDINRVPEEQMTFKDL VSCTYQLARGMEYLASQKCTHRDLAARNVL VIENNY
METADFGLARDINNIDYYKKTTNGRLPVKWMAPEALFDRVYTHQSDVWSFGVLMWEI FTLGGSPYPGIPVEELFKLLKEG
HRMDKPANCTNEL YMMMRDCWHAVP SQRPTFKQLVEDLDRILTLTTNEEYLDLSQPLEQYSPSYPDTRSSCSSGDDSVES

PDPMPYEPCLPQYPRINGSVKT
(SEQ ID NO: 70 of Sequence Listing)
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Figure 79

MVSWGRFICLVVVIMATLSLARP SFSLVEDTTLEPEEPPTKYQISQPEVYVAAPGESLEVRCLLKDAAVISWTKDGVHLG
PNNRTVLIGEYLQIKGATPRDSGLYACTASRTVDSETWYFMVNVTDA T SSGDDEDDTDGAEDFVSENSNNKRAPYWINTE
KMEKRLEAVPAANTVKFRCPAGGNPMP TMRWLKNGKEFKQEHRI GGYKVRNQHWSL INESVVPSDKGNYTCVVENEYGST
NHTYHLDVVERSPHRP ILQAGLPANASTVVGGDVEFVCKVYSDAQPHI QW IKHVEKNGSKYGPDGLPYLKVLKAAGVNTT
DKEIEVLYIRNVIFEDAGEYTCLAGNS I GISFHSAWLTVLPAPGREKEI TASPDYLEIATYCIGVFLIACMVVTVILCRM
KNTTKKPDFSSQPAVHKLTKRIPLRRQVTYSAESSS SHNSNTPLVRITTRLSSTADTPMLAGVSEYELPEDPKWEFPRDK
LTLGKPLGEGCFGQVVMAEAVGIDKDKPKEAVTVAVKMLKDDATEKDL SDLVSEMEMMKM I GKHKNT INLLGACTQDGPL
YVIVEYASKGNLREYLRARRPPGMEYSYDINRVPEEQMTFKDLVSCTYQLARGMEYLASQKCIHRDLAARNVL VTENNVM
KIADFGLARDINNIDYYKKTTNGRLPVKWMAPEALFDRVYTHQSDVWSFGYLMWEIFTLGGSPYPGIPVEELFKLLKEGH
RMDKPANCTNEL YMMMRDCWHAVPSQRPTFKQLVEDLDRILTLTTNEEYLDLSQPLEQYSPSYPDTRSSCSSGDDSVFSP
DPMPYEPCLPQYPRINGSVKT

(SEQ ID NO: 71 of Sequence Listing)

Figure 80

atggfgcigcagacccaggtigticateteectgetgetgiggatctccgaegegtacegegacatecagatgacecagag
ceccageageeigagegecagegtgggegacagagigaccalcacctgtegggecagegaggacatetacageaaccigg
cetggtalcagcagaageecggecaagageecccagctgetgatetacgacgecaacateetggeegacggegtgeecage
agaticagcggcagegeciceggeaccgactiacaccctgaccatetccagecigcagecegaggact legecacctacta
cigecageagtacaacaactaccecccattcaceticggecagegcaccaaggtggaaatcaagegiacegtggeegeee
ceiecgtgtteatcticececceiccgacgageagcigaagiceggeaccgecicegiggtigigectigctgaataactic
taccccagagaggccaaggtecagipgaaggliggacaacgecetgeagiccgggaacicccaggagagegtigaccgagea
ggacagcaaggacageacctacagecigageagcaccetgacectgageaaageegactacgagaagcacaaggigtacy
cetgegagglisacecaccagggeetigageteccccgticaccaagaget tcaacaggggggagtigt

Signal sequence  {1-60), Variable region (61-390), Constant region (391-705)

(SEQ ID NO: 72 of Sequence Listing)

Figure 81

MYLQTQVFISLLLWISGAYGD I QMTQSPSSLSASYGDRVTITCRASED I YSNLAWYQQKPGKSPQLL I YDANTLADGVPS
RFSGSGSGTDYTLTISSLQPEDFATYYCQQYNNYPPFTFGQGTKVETKRTVAAPSVFIFPPSDEGLKSGTASVVCLLNNF
YPREAKVQWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKBKVYACEVTHQGLSSPYTKSFNRGEC

Signal sequence  {1~20), Variable region (21-130,, Constant region (131-235)

(SEQ ID NO: 73 of Sequence Listing)
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Figure 82

atgaaacaccigtggttcticctectgetegtagcageteccagatlgggtectigagecagetecagetggiecagicteg
cgecgaagigaagaaacctigggectagegtgaaggtetectgeaageccaecgecttcacct fcageaccagetatatea
gctigggtocgecaggctocaggecagggac tggaategalgggetggatetatgecgecgacggegecaccaagtacaae
cagaaaftcaagggcagagigacceigaccgtiggacaagageaccageaccgectiacatggaactigagcagectgeggag
cgaggacaccgecgligtactactgegecaccgacggeiacgeegactggticacatactggggecagggeaceetiggtga
ceglgascteagectecaccaagggeccaagegteticeeectiggcaccctectccaagageaccteiggeggcacagee
geectgegeteectepicaageactact teceegaaccegtgacegtgagetggaacticaggegeectgaccageeecst
gecacaccttecccgetgtectgcagticctcageactetacteccteageagegtegtigacegtegcectecagcaget teg
gecacceagacctacatetgeaacgtigaatcacaageccageaacaccaagegtggacaagagagttgageccaaatctint
gacaaaactcacacatgeccacectgeccageacetgaactectgggeggacecteagicticetcticeececcaaaace
caaggacacecicatgalctceeggaccectigagegtcacatgeptiggiggtiggacstigagecacgaagacectigagetica
agticaactggtacgliggacgecetggaggtigeataatigecaagacaaagececgggaggageagltacaacageacgtac
cgegigglicagegicetcacegiceigeaccaggaciggctigaatggcaaggagtacaagtgcaaegicticcaacaaage
cctocecageccecalicgagaaaaccateticcaaagecaaageccagceecgggaaccacaggigtacacectgeeceeat
cccgegaggagatgaccaagaaccaggicagectgacetigectggticaaagect tetateccagegacaicgeegtggag
tgggagagcaatggecageecgagaacaactacaagaccaccecicecgtegetggacteegacgeciceticttecticta
cagcaageicaccgiggacaagageaggiggeageagegcaacgicticteatgetecetgatgcatgagectcigeaca
accactacacccagaagagectctcectgicticeccgeeaaa

Signal sequence  (1-57) Variable region (58-411), Constant region (412-1401)

(SEQ ID NO: 74 of Sequence Listing)

Figure 83

MKHLWFFLLLVAAPRWYLSQVQLVQSGAEVKKPGASVEVSCKASGFTFSTSYMSWYRQAPGQGLEWMGWI YAGDGGTKYN
QKFKGRVTLTYDKSTSTAYMELSSLRSEDTAVYYCATDGYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY I CNVNHKP SNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVHGVEVHNAKTKPREEQYNSTY
RVVSVLTYLHQDWLNGKEYKCKVSNKALPAPTEKT1SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVFSCSYMHEALENHY TQKSLSLSPGK

Signal sequence  (1-19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO: 75 of Sequence Listing)
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Figure 84

atgaaacaccigtggitcitccticctigetgetegcageteccagatggetecigagccaggigeageigglecagiciag
cgecgaagtgaagaaacctgegectagegtgaageigtocigeaaggecageggettcaceticageaccagetatatga
geiggglicegecaggetecaggecagggaciggaatgeatggeciggatctatgecggegacggeeggeaccaagtacaac
cagaaattcaagggcagagigacceelgacegeegacaagageaccageaeccgeectacatggaacigageagectecggag
cgaggacaccgecgtigtactactigeeccaccgacggctiacggegactiggticacatacigegggccagegeacectggtea
ccgtgagcicageeiccaccaaggecccaagegicticecectggraceeicetccaagageace letggcggeacagee
geectgggetgectggtcaaggactact tececgaacecgtigacegigagetegaacicaggegeectgaccagegscet
geacaccticeeccgetetectgecagtecteaggactictacteccteagcagegtggigaccetgeceteccageaget teg
gecacccagacctacatcigeaacgtgaalcacaageccageaacaccaaggtiggacaagagagt tgageccaaatetigt
gacaaaacicacacatgeccaccctgeccageaccigaacticetggggegaccetcagicticetet teccececaaaace
caaggacacccicatgateticecggaccecigaggicacatgegtiggtegigraceligagecacgaagacecctgaggtca
agticaaciggtacetggacggcgtiggaggigcataatgccaagacaaagecccggeaggagcaglacaacageacgtac
cgegtegteagegtectcacegiceclgeaccagegaciggetgaat ggcaaggagtacaagtigecaagetictccaacaaage
ceteccageececcategagasaaccatetccaaagecagaggecageceegegaaccacaggtigtacaccetgeceeeat
ccecgegaggagatgaccaagasccaggteageetigaccigectggticaaaggctictateccagcgacategcegigeag
tggeagagcaatggccageecgagaacaactacaagaceaceectcecgtgetggactecgacggetecticttecteta
cagcaageicaccetgracaagagcagetggcageaggecaacgtictictcatactcegtaategcatgagretctecaca
accactacacccagaagagecicteeetigteteceggcaas

Signal sequence  (1-57), Variable region (58~411), Constant region(412-1401)

(SEQ ID NO: 76 of Sequence Listing)

Figure 85

MKHLWFFLLLVAAPRWVLSQVQLVQSGAEVKKPGASVEVSCKASGFTEF STSYMSWYRQAPGQGLEWMGH I YAGDGGTKYN
QKFKGRVTLTADKS TS TAYMEL SSLRSEDTAVYYCATDGYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGP SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLEQDWLNGKEYKCKVSNKALPAP]EKT I SKAKGQPREPQVYTLPP SREEMTENQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKL TVDKSRWQOGNVESCSVMHEALHNHY TQKSL SLSPGK

Signal sequence  (1-19), Variable region (20-137), Constant region (138~467)

(SEQ ID NO: 77 of Sequence Listing)
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Figure 86

atgaaacacctgtegtteticctectgelggiggcageicccagaigggigctgagecaggtgeagetegtgcagictge
cgecgaagtgaagaaacelgggectagegtgaaggtgtectgeaaggecageggettcacct {cagcaccagetatatga
gelgggtcegecaggetecaggecccageaccgaatggatggectggatetateccgacgacggegecaccaagtacaac
cagaaaltcaaggecagagigacectigaccetggacaagageaccageaccgectacatggaactgageagectgcggag
cgaggacaccgeegtgtactactgegecaccgacgectacggcgactgeticacatactggggccagggcaccciggtga
cegtgageicageetecaccaagggcccaagegtictteeccectggeaceeteciccaagageaccictggegrracagee
geectggsctecetggteaaggactacticccegaaccegigaccgtgage tggaacteaggescccigaccageggest
gcacaccttceeccsctgtectgeagicctcaggaciclacticectcagcagegtggtgaccegigecctecageagetteg
geacccagacctacatetgeaacgtgaateacaageceageaacaccaagegliggacaagagaet tgageccaaateltgd
gacaaaacicacacatgcccaccctgeccageaccigaactectggggggacecticagicttectet teceeccaarace
caaggacacectcatgateteccgraccectgagglicacatgcgtegtioglisgacgigagecacgaagacecigaegtica
agttcaactggtacgtegacegegtggaggtecataatgccaagacaaagecccgggaggageagtacaacageacgtac
cgeetgeteagegtectcacegticcigeaccaggactggetgaatggeaaggagtacaagigeaaggictccaacaaage
ceteecageecccategagaaaaccatctecaaagecaaaggecageccegggaaccacaggigtacaccelgeeceeal
ccegggaggagatgaccaagaaccaggicagectgacctgectggtcaaagget tetateccagegacategecgtegag
tggragagcaatggecagecegagaacaac tacaagaccacceciceegtgetggactccgacggetecticttecteta
cagcaagetcaccgtepacaagageaggigecagcagegcaacgictictcatgeteegtgatgealgagegctictgeaca
accactacacccagaagageeicicectgicleecggcaaa

Signal sequence  (1~57), Variable region (58-411), Constant region(412-1401)

(SEQ ID NO: 78 of Sequence Listing)

Figure 87

MKHLWFFLLLVAAPRWVLSQVQLVQSGAEVKKPGASVKVSCKASGF TFSTS YMSWVRQAPGPS TEWMGW I YAGDGGTKYN
QKFKGRYTLTVDKSTSTAYMELSSLRSEDTAVYYCATDGYGDWF TYWGQGTLVTVSSASTKGP SVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPYTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP SNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPXPKDTLMI SRTPEVTCYVVDVSHEDPEVKFNWYVDGVEVANAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAP IEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  (1-19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO: 79 of Sequence Listing)
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Figure 88

atgaaacacctglegiicttcotectaciaggtiggeageicecagatigggigetgagecaggigcagetggtecastciag
cgecgaagtgaagaaacc iggeectageginaasgtigicetgcaaggecageggeficacct tecageaccagetatatga
getegeteegecaggctecaggecccageategaatggatggactegatetatgecggergacggceggcaceaagltacaac
cagaaattcaaggecagagligacecigacegiggacaagageaccageacegectacatggaactigagecagectgeggag
cgaggacaccgecgtgtactactgegecacegacggctacggcgactiggticgectac tggggccageggcaceetiggiga
cegtgagetecagectecaccaaggecccaagegictiteceectggcaceeteetecaagagcacelctggeggcacagee
geeciggeclgectggicaaggactiacticeccgaaccegtigacegtgageiggaactcagecgeectgaccagegeegt
gecacaccticceegetgliccigeagticeteaggacictactecctcageagcgtiggtgacegtgecetceageageifgg
geacceagacctacatecigeaacgtgaatcacaageecagcaacaccaaggiggacaagagagt tgageccaaatetigt
gacaaaactcacacatgeccacectgeccageaccigaactectgggggeaceetcagicttcetct teecccccaaaace
caaggacaccctcatgatetcecggaccectgaggicacatecetggtiggtiepacgtgagccacgaagaceetigaggica
agticaactggtacgtggacggcetigeaggigecataatgccaagacaaageceegegaggageagtacaacageacgiac
cgeglegtcagestectcacegtectgeaccaggact ggcigaatggcaaggagtacaagt geaaggtctecaacaaage
cctceccageccecalogagaaaaccatetccaaagccaaaggecageccecgegaaccacaggtgtacacectgeceecat
ccegegaggagalgaccaagaaccaggicagectigacetgectiggticaaagect tetateccagegacateeccglggag
fgggagageaatggccagecegagaacaactacaagaccacecetcecgtgetggaciccgacggetecttettecicta
cagcaagelcaceglggacaagagcaggtggeagcagegeaacgictictcatgctcegtgatgecatgagectetgeaca
accactacacccagaagagectctecetgtefcecggcaaa

Signal sequence  (1-57), Variable region (58-411), Constant region(412~1401)

(SEQ ID NO: 80 of Sequence Listing)

Figure 89

MEHLWFFLLLYAAPRWVLSQVQLVQSGAEVKKPGASVKVSCKASGFTF STSYMSWYRQAPGPS [IEWMGWI YAGDGGTKYN
QKFKGRVILTVDKSTSTAYMELSSLRSEDTAVYYCATDGYGDWFAYWGQGTLYTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDYSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVE SCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  (1-19), Variable region (20~137), Constant region {138-467)

(SEQ ID NO: 81 of Sequence Listing)
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Figure 90

atzaaacaccigigettcticetoctactggtggcagetcccagaligggige (gagecaggtgeagciggtecagtetgg
cgecgaagtgaagagace tgegectagegtigaapgigicectiecaageccagegect teacet {cageaccagctiatatga
getgggtecgecaggetccaggececageaccgantggatggectggalctatgccgacgacggeggeaccaagtacaac
cagaaaticaagsgcagagtgacccigaccgtggacaagageaccagcaccgectacatlggaacigageagectecggag
cgaggacacceccgtgtactactegceccaccgagggctacggcegactggticacatacigeggecaggecaccetggtea
ccgtgagctcagecticcaccaagggeccaagegicticececceiggeaccetectecaagageacctictggeggcacagee
geeelgggetgectggicaaggactact teccegaaccegtgaccegligagetggaactcaggegcectgaccagegecst
geacaccticeecgeteticctgcagtectcaggactctacteectcageancgligetigaccgtgecciceageagctitgs
geacecagacctacatcigeaacgigaatcacaageccageaacaccaaggiggacaagagagt tgageccaaateitgl
gacaaaactcacacatgcccaccetgeccageacetgaactectggggggaccetcagicticcicticeccecaaaace
caaggacacceticatgatcteccggaccectigaggtcacatgegtggiggtggacgt gagecacgaagaccetgaggica
agitcaactgetacgliggacgecgiggaggigeataatgccaagacaaageccegggaggageagltacaacageacgiac
cgegtegtcagcgiccicacegicetgecaccaggactiggcigaatggcaaggagtacaagtacaaggicicecaacagage
ccteccageccccatcgagaaaaccateciccaaagecaaageccagececegggaaccacageligtacacecigeececat
cecgegaggagaigaccaagaaccagegicagectigacctgcctgetcanaggettctateccagegacaicgecgliggag
{gggagagcaatggccageccgagaacaactacaagaccaceecctecegtgetggacicegacggeiceticticeticta
cagcaageicaccgtggacaagageaggiggeagcagggcaacgtcitelcatigeiccgigatgcatgagecictgcaca
accactacacccagaagageetcicectgtcteeegecaas

Signal sequence  (1-57), Variable region (58-411), Constant region{412-1401)

(SEQ ID NO: 82 of Sequence Listing)

Figure 91

MKHLWFFLLLVAAPRWVLSQVQLVQSGAEVEKPGAS VKVSCKASGFTFSTSYMSWVRQAPGP STEWMGW I YAGDGGTKYN
QKFKGRYTLTVDKS TSTAYMELSSLRSEDTAVYYCATEGYGDWEF TYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVIVPSSSLGTRTYI CNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPXPKDTLMI SRTPEVTCYVYDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAP IEKT I SKAKGQPREPQVY TLPPSREEMTENQYSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLESDGSFFLYSKLTVDKSRWQQGNVFSCSVMBEALHNHY TQKSLSLSPGK

Signal sequence  {1~19), Variable region (20-137), Constant region(138-467)

(SEQ ID NO: 83 of Sequence Listing)
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Figure 92

atgaaacacctgiggticticctecigetgatgacagetcccagalgegigetgagccagrligeagetgeigeagtcteg
cgecgaagteaagasacctegeectagegtgaaggtigtectgcaaggecagcgect fcacciteagcaccagctatatga
gctggetecgecageeiceaggecccageacegaatggatgeectiggatclatgecggegacegcggcaceaagtacaac
cagaaatficaagggcagagtigaccotigaccgiggacaagagcaccageacegectacalggaacigageageetgeggag
cgaggacaccgeegtglactactigegecacegacgectacggegacigeitcacatactiggegceaggecaceeteggiga
ceptgagetcagectccaccasgggeccaagegicticeceeiggecacectceliccaagageacciciggeggcacagee
geeetggsctgeciggicaaggactact lececcgaacecgigacegtgagetggaacteaggegcccigaccageggog!
gecacaccticcecgeigtectecagtcetcaggacictactceetcagcasgcgtaggtgacegigeeetecageagetteg
geacccagacetacatelgeaacgigaatcacaageccageaacaccaaggtegacaagagagi tgageecaaatettgt
gacaaaactcacacatgcccacectgoocageacctgaactectgegggracectcagicttectet fceceeccanaace
caaggacacccicatgatetcccggacceetgaggicacatgegtiogiggtgeacgtgagecacgaagacectgaggtca
agttcaactggtacegtiggacegegteggaggtagcataatgccaagacaaageccegggaggageaglacaacageacgiac
cgggigetcagegtocticaccgtectgeaccaggacigactgaalggeaaggagtacaagigcaaggiciccaacaaase
ceteccageeeccatogagaaaaccateliccaaagecaaaggecagececegggaacceacaggigtacaceetgeceecat
ceccggeaggagalgaccaagaaccaggicagecigacetgectggicaaagactictateccagegacatcgecgtiegag
tgggagageaalggecageccgagaacaactacaagaccaccccicccgtgeiggacicegacggeiecticticcteia
cagcaagctcaccgtegacaagageaggiggcageageggcaacgictitetcaigetecgtigatgeatgagectetgcaca
accactacacccagaagagecliciceetgicicocggcaas

Signal sequence  (1-57), Variable region (58-411), Constant region(412-~1401)

(SEQ ID NO: 84 of Sequence Listing)

Figure 93

MKHLWFFLLLVAAPRWYL SQVQLVQSGAEVKKP GASVEVSCKASGFTFS TS YMSWVYRQAPGPSTEWMGW YAGDGGTKYN
QKFKGRYTLTVDKSTSTAYMELSSLRSEDTAVYYCATDAYGDWF TYWGQGTLYTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFEEPVTVSWNSGALTSGVETFPAVLASSGLYSLSSVVTVPSSSLGTQTYICNVNHEPSNTKVDKRVEPKSC
DKTHTCPPCRAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDYSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT I SKAKGQPREPAVYTLPPSREEMTENQVSLT CLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  {1~19), Variable region (20~137), Constant region{138~467)

(SEQ ID NO: 85 of Sequence Listing)
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Figure 94

atgaaacacclgtgglicticctecigeigglgreageicecagalggeligctigagecasgigeageigetgeagicieg
cgeegaagligaagaaaceiggeegctagegtgaageliglecigeaaggecageggeiteaccticagcaccagetatatga
gelggeicegecaggetccaggccccageacegaatggatgggelggatetatgecegcgacggeggcaccaagtacaac
cagaaattcaagggcagagtgacceigaccegtggacaagageaccagecaccgectacalggaactgageageetgecggag
cgaggacaccgecetgtactactgegccacegacgagtacgsegaciggticacatacigggeccaggecaceetgginga
ccgtgagcicagectecaccaagggeccaagegticiicccectgegcaccelicctecaagageaccictiggogacacagee
geectggecigecigetcaaggactaciicecegaaccegtigaccgigagetggaacicaggegeecigaccageggest
geacaccticeecgeigtecigeagiceicagracictacicectcagragegtggtgacegigeeceticcageagetigg
geacccagacctiacatcigeaacgtigaatcacaageccagcaacaccaaggiggacaagagagiigageccaaateligt
gacaaaacicacacatgcecacectgcccageacctgaactcctggggggaccetcagticttectct tecceccaaaace
caaggacacccicatgatctoccggacecctigaggicacatgegtiastgglegacegtgagccacgaagacectgaggica
agttcaactegtacgtiggacegscgtgpaggtecataatgecaagacasageccegegaggageagtacaacagcacgtiac
cegggtleetcagegicetecaccgtccigeaccaggactgectigaatggcaaggagtacaagi gcaaggtciccaacaaage
ccicecageecceategagaaaaccalctecaaagecaaaggecageceegggaaccacaggigtacaceetgececeat
cecgggaggagatgaccaagaaccaggticagecigaceigeetggtcaaagecttetateccagegacategeegigeag
tgggagagcaalggeccageccgagaacaactacaagaccaccecteecgtgciggactecgacgecticetteticctcta
cagecaagetcaccriggacaagageaggtggeageagggcaaceteticicatgetecgtgatgeatgagecictecaca
accactacacccagaagagecteteccetgteteceggeaaa

Signal sequence (1~ 7), Variable region {58-411), Constant region(412~1401)

(SEQ ID NO: 86 of Sequence Listing)

Figure 95

MKHLWFFLLLVAAPRWVLSQVQL VOSGAEVKKPGASVKVSCKASGFTFSTSYMSWVRQAPGPSTEWMGW I YAGDGGTKYN
QKFKGRVTLTVDKSTSTAYMELSSLRSEDTAVYYCATDEYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVYTVPSSSLGTATY ICNYNHKPSKTKVDEKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSYLTVLHQDWLNGKEYKCKVSNKALPAP IEKTI SKAKGOPREPQVYTLPPSREEMTENQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSYMHEALHNHY TQKSL SLSPGK

Signal sequence  {1-19), Variable region (20~137}, Constant region(138-467)

(SEQ ID NO: 87 of Sequence Listing)
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Figure 96

atgaaacacctigtegitcticcicetgetgegtgegcagcicccagatigggtigeigagecaggtgcageiggigcagicigg
cgeecgaagtigaagaaaccigeggectiagegtgaaggtgtectigeaaggeccagegecttcacet tcagcaccagetatatea
gctgegicegecaggeiccaggecceagcaccgaatggatggectggatetatgecggogacggeggcaccaaglacaac
cagaaaticaagggcagagigaccctigacegtggacaagageaccageaccgectacatggaactgageageeigegeag
cgaggacaccgecgligtactactgegeeaccgacttelacggegactggt teacatactggggecaggecacecigetga
cegtrageicageciccaccaagggeccaagegicticoccetggeacectectecaagageacetctggegecacagee
geoctgggetgeetggtcaaggactacticeccgaacecgtgacegigageteggaacticaggegeectgaccagegegegt
gcacaccttceecgetgicetgeagicetcagractetiacicectcageagergtggtigaccetgcectccageagetitge
geacccagacctacatcigecaacgtgaatecacaageecagcaacaccaagegtggacaagagagt tgageccaaateltgt
gacaaaactcacacategcccaccctgeecageacctigaactectigaegegacecteagict teetettececcecaaaacce
caaggacacceicatgatcticecggacecctigaggicacatgcgigetggtggacgtigageeacgaagacceigaggtca
agttcaactgetacgiggacggegieggagetgcataatgccaagacaaageocegggaggageagtacaacagcacgtac
cggetggicagegtccticacegtcctigeaccaggactggctgaatggcaaggagtacaagtgcaaggtciccaacaaage
celicceageccceatogagaaaaccatectecaaagecaaaggccageccegggaaccacaggigiacaceetgeeeecat
cceggeageagatgaccangaaccaggicagccigacetgecigglicanasgeitetateccagegacategecgligeae
teggagagcaatggecageccgagaacaactacaagacecaccccticecgtigetggactcegacggciccttcttecteta
cagcaagcicaccgtggacaagageagglggcageagggcaacgtctictcatectcegtgatacatgaggetictecaca
actaclacacccagaagagecticiceetgteteocgeeaaa

Signal sequence  (1-57), Variable region (58-411), Constant region (412~1401)

(SEQ ID NO: 88 of Sequence Listing)

Figure 97

MEHLWFFLLLVAAPRWVLSQVQLVQSGAEVKKPGASVEVSCKASGFTFSTSYMSWVRQAPGPSTEWMGW I YAGDGGTKYN
QKFKGRVILTVDKSTSTAYMELSSLRSEDTAVYYCATDFYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSYVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGP SVFLFPPKPKDTLMI SRTPEVTCYVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQGGNVFSCSVMHEALHNHY TQKSLSLSPGK

Signal sequence  (1-19), Variable region (20~137), Constant region(138-467)

(SEQ ID NO: 89 of Sequence Listing)
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Figure 98

atgaaacacctetggticttcelectgetgetggeagcteccagalegetgetigagecaggligeagetgglgcagticing
cgecgaagigaagaaacciggegetageetigaaggtgtectecaaggecagegget tecacct teageaccagetatateaa
getgeetecgeecagge iecaggeeccageacegaalgeatgggetiggatctatgeeggeracggcggeaccaagtacaac
cagaaalicaagescagagigaccctgacegtggacaagageaccageacegectacaiggaacigagcagcctgcegay
cgaggacaccgecgtgtactiacigegecaccgaccactacggegactggt tcacatacigeggecaggecaccciggtisga
cegtgapctcagectecaccaagegeccaagegteticcccetigacacecticciccaagageacctctggeggeacagee
gecetgegetigectgeicaaggaciact teeccgaaccegtigacegtgagetggaacticaggegeceigaccageggest
geacacefieccegetgicetgeagticetcaggacticiaciccetcageagegiggigacegigecciccagcaget tgg
geacccagacctacatctgeaacgtgaatcacaageccageaacaccaaggiggacaagagagt tgageccaaatei tgt
gacaaaacicacacatgeccaccctgeccageaccigaactcctggggegacecteagicticeict{ecceccaaaace
caaggacaccectcatgateteceggaceoetigageticacatgegigetgelggacgtigagecacgaagacee tgageica
agttcaactggtacetggacggegtegaggigeataalgccangacasagccecgggaggageagliacaacageacgtac
cgggigetcagcgiccticacegtectgeaccaggactiggetgaatggcaaggagtacaagigeaaggiciccaacaaage
ceteccageccecategagaasaccalcicecaaagecaaaggccageceegggaaccacageligiacacectgecececeat
cecggegageagatgaccaagaaccagglicagccigacctecciggicaaagget{ctaicecagegacalcgeegtigsag
tgggagagecaatggeeageecgagaacaaciacaagaccaccecicecgtgetggacticegacgsetceticttectcta
cagcaagelcaccgtigeacaagageagetiggeagcagggcaacgictictcataciccgligatgcatgaggetcigeaca
accactacacccagaagagecictcectgteteccggeaaa

Signal sequence  (1~57), Variable region (58-411), Constant region{412-1401)

(SEQ ID NO: 90 of Sequence Listing)

Figure 99

MEKHLWFFLLLVAAPRWVLSQVQLVOSGAEVKKPGASVKVSCKASGFTFSTSYMSWVRQAPGPSTERMGY I YAGDGGTKYN
QKPKGRVILTYDKSTSTAYMELSSLRSEDTAVYYCATDHYGDWFTYWGQGTLVTVSSASTKGP SVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVYTVPSSSLGTQTYI CNVNHKPSNTEYDERVEPKSC
DKTHTCPPCPAPELLGGPSYFLFPPXPKDTLMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RYVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTI SKAKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDESRWQQGNVF SCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  {1~19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO: 91 of Sequence Listing)
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Figure 100

atgaaacaccigigeticttcetectigetgtegcagcteccagatgegisctgagecaggiacageiggigcagictey
cgccgaagigaagaaacctgggectagegtgaaggtateciecaaggecagegeciteaccitcageaccagetatatga
getggglicegecageeticcaggecccagecacceaaiggatggectigeatctateccegegacggeggcaccaagtacaac
cagaaaticaagegcagagtgacceigacegiggacaagageaccageacegeectacatggaacigagcageeigeggag
cgaggacaccgeegtgtactactgegecacegacatetacgegegacigglitecacatactggggecagggeacceiggtga
ceglgagetcagectecaccaagegeccaagegict{cecectggeacceicciccaagageacciciggeggeacasee
gcectggectecctgetcaaggactacticecegaacecgigacegigageiggaactcaggegeceigaccageggegt
gcacaccticeecgetgtectacaglicetcaggactictactecctcageagegiggigacegligeectccageaget fgg
gecacccagacctacatetgeaacgtgaatcacaageccageaacaceaaggiggacaagagagtigageccaaatetigt
gacaaaactcacacatgcccacectgeccageaccigaacticeigggegracectcagtict tectetteceeccazaace
caagegacacccicatgatcteccggacecctgaggtcacatgegtggtggiggacgigagecacgaagacectigaggica
agticaactiggtacgtegacgecgtggaggigeataatgecaagacaaageccegggaggageagtacaacageacgtac
cgggtggtcagegtectcaceeicctgeaccaggaciggcigaatggcaaggagtacaagtgcaaggiciccaacaansgc
ceteccageececategagaaaaccatciccaaagecaaaggecageeecgggaaccacaggtgtacacectgcececat
cecgggaggagatgaccaagaaccaggicascctigaccigeciggicaaaggeticiateccagegacategeegtegag
tgggagageaatgegecageccgagaacaactacaagaccaceecteccgigetgractecgacggetceeticticcteta
cageaagetcaccgtggacaagageageiggeageagggcaacgicticteatecticegtratgcateaggetctgeaca
accactacacceagaagagectictceccigictcecggeaaa

Signal sequence  (1=57), Variable region (58-411), Constant region{412-1401)

(SEQ ID NO: 92 of Sequence Listing)

Figure 101

MKHLWFFLLL VAAPRWYL SQVOLVOSGAEVKKPGASVEVSCKASGFTFSTSYMSWVRAAPGPSTEWMGW] YAGDGGTKYN
QKFEGRVILTYDKSTSTAYMEL SSLRSEDTAVYYCATD I YGDWRTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGYHTFPAVLOSSGLYSLSSYVTVPSSSLGTQTYI CNVNHKPSNTKVDKRVEPKSC
DETHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVICVYVDVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPP SREEMTENQVSLTCLVEGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSEFLYSKLTVDESRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  (1-19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO: 93 of Sequence Listing)
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Figure 102

atgaaacacctglegticttccicetgetgetiggcageteccagatgeglacigagecaggigeageigatgeagicige
cgecgaagigaagaaacc iggrgeiageetgaaggtglectgcaaggccagcgecitcaccticageaccagetatatga
getggetocgecageciccagececcageaccgaatgealeggeigeatictatlgeccggegacggcggeaccaagtacaac
cagaaaltcaagegecagagigacectgaccglggacaagageaceageaccgectacalggaactgagcagectiscesag
cgaggacacegeegtgtactactgcgecaccgacaagtacgegcgactggttcacatactgggeccaggacaceetggtea
cegtgagcteageetecaccaaggececaagegicttececctggeaccetectccaagageacctctggeggcacagee
geectgegetgectggtcaaggactaci teccegaaceegigaccgtigagct ggaacicaggegcccigaccageggegt
geacaccticcccgeigticetgeagtcectecaggactictacticectcagcagegtiggtgacegtgeeciccageasctteg
gecacccagacctacatelgeaacgtegaatcacaageccageaacaccaaggtggacaagagagt igagccecaaatetigt
gacaaaactcacacatgeccaccetgeccageacctigaacticeciggggeggacecicagticttecteticeccecaaaace
caaggacaccclcatgatlcteceggacceci{gaggicacatigertiaggtggtgracgtigagecacgaagacectigagetca
agitcaactggtacetggacggegtegagegligcataalgecaagacaaagececgggaggageagliacaacageacgtac
cgggigefcagegtecticacegiccigeaccaggactgagcigaatgecaagragtacaagtgeaaggiciccaacaaasc
ceteccageccecategagaaaaccatetccaaagecasaggecageeccgeggaaccacagetgtacacecigeccecat
ccegegaggagatgaccaagaaccaggticagectgace tgeciggicaaaggettetateccagegacatcgcegtiggag
tgggagageaatgeccageecgagaacaactacaagaccacecciccegigetggacticegacgectectteticeticta
cagcaagcicacegtiggacaagagcaggligegcagcaggacaacgicticteatgcteegtgataecatgagacticigeaca
accactacacccagaagagecicticectgicicccgecaan

Signal sequence  (1=57), Variable region (58~411), Constant region(412~1401)

(SEQ ID NO: 94 of Sequence Listing)

Figure 103

MEHLWFFLLLVAAPRWVE SQVQLVQSGAEVKKPGASVKVSCKASGFTFSTSYMSWYRQAPGP STEWMGW I YAGDGGTEYN
QKFKGRVTLTVDKSTSTAYMELSSLRSEDTAVYYCATDKYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLYKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNEKPSNTKYDKRVEPKSC
DKTHTCPPCPAPELLGGP SVFLEPPKPKDTLMI SRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAP IEKTI SKAKGQPREPQVYTLPP SREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQK SLSLSPGK

Signal sequence  (1~19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO:; 95 of Sequence Listing)
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Figure 104

atraaacaccigtggticttcctectgctggtegcagcteccagatgggigcteagccaggigeageiggtecagtetsg
cgeegaagigaagaaacctigggectagegtgaagetetcetgeaaggecagcggettcacet tecagcaccagetatatga
getgegtecgecagge tecagececcageacegaatggatggectegalctatgecggegacggcgecaccaagtacaac
cagaaattcaagggcagagtigacecteaccgliggacaagagcaccageacegectacatggaactigageageeigeggag
cgaggacacegecgtgtactactgegecaccgaceigtacggegaclggt tcacatac tggggecagggeaceetggtps
ceptgageteagectecaccaagggeccaagegtetieccceetggeaceetectccaagageaccictggeggeacagec
gecetggectgectggtcaaggactact tececgaaceegtigacegtgagetggaac tcaggegeectgaccageggegt
geacaccttceeegetgtectecagtectcaggactetaciceeteageagegtegtigacegtpeceetecagcagetigg
geacccagacctacatetgeaacgigaatcacaageceagcaacaccaaggtgeacaagagagt tgageccaaatet tet
gacaaaactcacacatgeccaccctgeccagcaccigaactcctegeggergacecteagicf{tecteticeccccaaaace
caaggacaccctcaigatecicecggaccectgaggtcacatgegtggtigetegacglgagecacgaagacectgaggica
agttcaactggtacetgeacegegligeaggigecataatgecaagacaaageccogggaggagcagiacaacagcacgtac
ceegtegtcagegiccicaccgtectgeaccaggactisggeigaatggcaaggagtacaagtigcaaggiciccaacaaage
ceteecageecccategagaaaaccaiciccaaagecaaaggecageccegggaaccacaggtigtacaccectgececcat
ceegggaggagalgaccaagaaccaggicagectgacetigeetiggicaaaggetictateccagegacategeegiggag
tegpagagcaatggccageccgagaacaactacaagaccaccecteccgtgctegacicegacgectcetteticeticeta
cageaagetcaccgtegacaagageaggiggcageagggeaacgicticteatgetecgtgatacatgagectetacaca
accactacacccagaagageciciceetgteteeeggeaaa
Signal sequence  (1-57), Variable region (58-~411), Constant region(412-1401)

(SEQ ID NO: 96 of Sequence Listing)

Figure 105

MKHLWFFLLLVAAPRWYLSQVQLVQSGAEVKKPGASVKVSCKASGFTF STSYMSWVRQAPGP STEWMGW I YAGDGGTKYN
QKFKGRVILTVDESTSTAYMELSSLRSEDTAVYYCATDLYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYI CNVNHKPSNTKVDERVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVICYVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAP I EKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVEGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  (1~19), Variable region (20~137) , Constant region{138~46T)

(SEQ ID NO: 97 of Sequence Listing)
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Figure 106

ategaaacacctgtgetitctiicetectgetggtggeagetcecagatgggtacigagecaggigeagetegtecagticleg
cgecgaagteaagaaacciggrectagegtgaagetgtcctacaaggccagegect teaccitcageaccagetalatea
getgeetcegecagectecaggececageacegaaiggateggectggatetalgeeggegacggegecaccaagtacaac
cagaaaltcaagggecagagigaccetgaccgtggacaagageaccageaccegcctacatggaacigageageetgeggag
cgaggacaccgeegigtactactegegecacegacatglacgregaciget tcacalactigrgggccagrecacceigetga
ccgteageteagectecaccaagegeccaagegictteceectggeaceeteetccaagageacctclggeggeacagee
geectegectgectggtcaageactact fceccgaaccegtgacegigageiggaacicagecgecc igaccagegaeg!
geacaccttceccgetgtectigeagtcectcaggacictactcecicageagegiggligacegtiaccciccageaget teg
geacceagacctacateigeaacgtgaatcacaageccageaacaccaaggtiggacaagagagt tgageccaaatet tat
gacaaaactcacacatgeecaceeigcccageacetgaacice{gaggggacccicagicticcicttececccaaaace
caaggacacecteatgatcteceggaccecigagegtcacatecgligetegiggacgtigagecacgaagaceeigaggica
agticaactgetacgtegacegcgiggaggigeataatgccaagacaaageeceegggaggageagtacaacageacgiac
cagetegtcagegtecticacegtectacaccageactggetgaategcaaggagtacaagtgcaaggiciccaacaaage
ccteccageccecatcgagaaaaccatetccaaagecaaaggccageccegggaaccacageigtacacectgeeecceat
ceegegaggagaligaccaagaaccagegicagectigacctgeciggticaaaggetictateecagegacategeegtagag
tgggagagcaatggecageecgagaacaactacaagaccaceectecegtgetggactecgacgeeticeticttecteta
cageaagctcaccgliggacaagageaggiggeageagggcaacgictictcatgetecgtigatgeatgageeictgeaca
accactacacccagaagagectcfeccigteteecggcaaa

Signal sequence  (1-57), Variable region (58-411), Constant region(412-1401)

(SEQ ID NO: 98 of Sequence Listing)

Figure 107

MKHLWFFLLLVAAPRWVLSQVQLVQSGAEVKKPGASVKVSCKASGFTFSTSYMSWVRQAPGPSTEWMGW YAGDGGTKYN
QKFKGRYTLTYDKSTSTAYMELSSLRSEDTAVYYCATDMYGDWFTYWGQGTLVTVSSASTKGPSYFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTEVDKRVEPKSC
DKTHTCPPCPAPELLGGPSYFLFPPKPKDTLMI SRTPEVICVVVDVSHEDPEVKFNRYVDGVEVHNAKTKPREEQYNSTY
RVYSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQRGNVF SCSVMHEALHNHYTQKSLSLSPGK

Signal sequence  {1-19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO: 99 of Sequence Listing)
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Figure 108

atgaaacacctgtgettcttectectgetggtiggeagetcecagatgggtiegctigagecaggtgcageiggigcagtelisg
cgecgaagtgaagaaacciggegctagegtgaaggtatectgeaaggecagegectitcaceticagcaccagctatatga
getgeslecgecageetccaggecccageaccgaatggatgggeliggatetatgeeggegacggegecaccaagtacaac
cagaaattcaagggcapagtgaccetgaccgtggacaasageaccageaccgectacatggaactgageagectgeggag
cgaggacaccgecgtatactactgeeccaccgaccagtacggegactggttcacataciggggccaggecacceiggtea
cegtegagetcagecticcaccaagggeccaagegticttcceectggeaceetectecaagageacetictggeggcacagec
gecetgggetgectggtcaageactact tececraaccegigacegtgagetgegaactcaggegeectgaccageggegt
geacaccttceecgeigicetgcagtecteaggactictactcecicagcagcgiggigaccgtgecciccageagetige
gcacecagacclacatetgcaacgigaatcacaageccageaacaccaagglieggacaagagagl tgageccaaatettgt
gacaasacicacacatecccaccotgeccagcaccigaactcctgggggracceeicagicticetetteeccccaasace
caaggacacectcatgatcteceggaccectgaggtcacalgcgigelaglegacgt gagecacgaagaceetigaggica
agticaactiggtacstegacgecetegeagetigeataalgecaagacasagecceeggpageageagtacaacageacgtac
cgegegtggteagegtectcacegtiecigeaccaggactgge tgaatggcaaggagtacaagigeaaggictecaacaaage
ccicccagececcal cgagaaaaccatelecaaagccaaaggceagceccgegaaccacaggtgtacaceetgeececat
ccegegaggagat gaccaagaaccaggicagecigaceigectgetcaaagget tetateccagegacategceglegag
tgggagagcaatgeccageccgagaacaaciacaagaccaceceiccegtgetggacicegacegeteetitcttccicta
cageaagetcaccgtggacaagageaggtggcageagggcaacgtcticteatgetecgtigatgcatgagectctgeaca
accactacacccagaagagectctcectgicteccggcaaa

Signal sequence  (1-57), Variable region (58-411), Constant region(412-1401)

(SEQ ID NO: 100 of Sequence Listing)

Figure 109

MKHLWFFLLLVAAPRWYLSQVQLVQSGAEVKKPGASVKVSCKASGFTFSTSYMSWVRQAPGP STEWMGW I YAGDGGTKYN
QKFKGRVTLTVDKSTSTAYMELSSLRSEDTAVYYCATDQYGDWFTYWGQGTLVTVSSASTKGP SVFPLAPSSKSTSGGTA
ALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYI CNVNHKPSNTKVDKRVEPKSC
DETHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYYDGVEVHNAKTKPREEQYNSTY
RYVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTI SKAKGQPREPQVYTLPP SREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF SCSVMHEALENHYTQKSLSLSPGK

Signal sequence  (1~19), Variable region {20-137), Constant region (138~-467)

(SEQ ID NO: 101 of Sequence Listing)
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Figure 110

algaaacacclgligeticticctcetigetegtgecageteccagatigggtgetgagecaggtigeagetagigeagticise
cgeegragtgaagaaaccigseectageatgasggtgiccigeaaggecageggetteacet lecageaccagetatatga
gctrestecgccaggetecaggecceageaccgaategatgggetagatctatgecggegacggegscaccaagtacaac
cagaaaltcaagggcagagigaccetgaccgtggacaagageaccageacegeetacatlggaacigageageeigeggag
cgagegacaccgcegtigtaciactgceccacegacegetacgeoeacizgttcacatact ggggecagggcaceeiggtaa
ccgtgagetcagectecaccaagggeccaagegticttceccetggeaccetceiccaagageaccictgegegecacagee
geectgggetieccigetcaaggactact tceecgaaccegtigacegigagetggaacicaggegccctgaccageggeg!
geacaccttcecegeigtectigeagtecicaggacicliactecctcageagegtagteaccelgecctecageageiteg
geacccagacctacatetgeaacgigaatcacaageccageaacaccaagglggacaagagagt tgageecaaatctigt
gacaaaacicacacatgeecaccetgeccageacctgaacicetggggegacecteagticticetctteececcaaaace
caaggacaccctcatgateteceagaccectgaggtcacaigestigeglgetigracgtgagecacgaagacceigagstca
agticaaciggtacgtgeacgscgtgeaggligeataatigccaagacaaageccegggaggageaglacaacageacgtac
cggetegtcagestccicacegicetgeaccaggacigectigaatggcaaggagtacaagtigcaaggictecaacaaage
ceteccagececcategagaaaaccatefecaaagecaaaggecagecceggeaaccacaggigtacaccetgceeccat
ccegeeaggagateaccaagaaccageicageeigacctecciggtcaaagecttctaleccagegacategecgigeag
tgegagageaatggecageccgagaacaaciacaagaccaccocicecgigetggacicegacggetceticticcticta
cagcaageicacegtggacaagagcaggtggcageagggeaacgicttetcatgetecginatgeatgarpgcictigeaca
accaclacacccagaagageetctccetgictoceggcaaa

Signal sequence  {1-57), Variable region (58~411), Constant region(412-1401)

(SEQ ID NO: 102 of Sequence Listing)

Figure 111

MKHLWFFLLLVAAPRWVL SQVQLVQSGAEVKKPGASVKVSCKASGFTFSTSYMSWVRQAPGPSTEWMGW I YAGBGGTKYN
QKFKGRYTLTVDKSTSTAYMELSSLRSEDTAVYYCATDRYGDWF TYWGQGTLVTVSSASTKGPSVFPLAPSSKESTSGGTA
ALGCLVKDYFPEPYTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNYNHKP SNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAP IEKTI SKAKGQPREPQVYTLPPSREEMTKNQYSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNRYTQKSLSLSPGK

Signal sequence  (1-19), Variable region (20~137), Constant region (138~467)

(SEQ ID NO: 103 of Sequence Listing)
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Figure 112

atgaaacaccigiggtitcticctectectgrtegeageteccagatgggtigetgagecaggtgcagetggtecagtcteg
cgecgaaglgaagaaacctgegectagegtgaaggtetectagcaageccagcgget teacct teageaccagetatatga
getggetecgecaggetocageccecageaccgaategatgggeigeatctatgceggegacggeggeaccaagtacaac
cagaaaticasgggcagagigacectgacegiggacaagageaccageacegec tacatggaactgageageetgcggag
cgageacaccgccetgtactactgegecaccgacetgtacggegactggt teacatactggggecagggeaccetggtea
ccgtgagetcageetecaccaagggeecaagegtettececectggeaccetectccaagageacctetggeggeacagec
geectegectgccteglcaaggactacttcccegaaceegigacegtgagelggaacicaggegeecigaccageggegt
geacaccttececgetgicetgeagtecteaggactetacicectcageagegtggtgaccgtgecctceageagctigs
geacccagacctacatctgeaacgigaatcacaageecageaacaccaaggtggacaagagagt igageccaaatettgt
gacaaaactcacacalgeccaccctgeecageacctgaacteetggegggacectcagicttectettcececcaaaace
caaggacacccicatgateteceggacecctgaggtcacatecgtegtsgiggacgtgagecacgaagaccetgaggica
agitcaactgetacgtggacegcgtiggagetecataatgccaagacaaagecccsggaggageagtacaacageacsgtac
cgeagtggicagcgtecteaccgtcctigecaccaggactggctigratggcaaggagtacaagtgeaagglictccaacaaasc
ceicceageeccecalcgagaaaaccatctccaaagecaaaggocagececgggaaccacaggiglacaccetgeeccceat
cocgesaggagatgaccaagaaccaggteageetgacetgectggtcaaagget tetateccagegacategeegiggag
tgezagagcaatggecageecgagaacaactacaagaccaccecticecgtgetggactecgacggeteetteticeteta
cagcaagetcaccgtggacaagageaggtggeagcaggecaacgictteteatgeteegigatgeatgaggetetgeaca
accactacacccagaagagecicteccigicteceggeaaa

Signal sequence  (1-57), Variable region (58~411), Constant region(412-1401)

(SEQ ID NO: 104 of Sequence Listing)

Figure 113

MKHLWPFLLLVAAPRWVLSQVQLVQSGAEVKKPGASVKVSCKASGFTFSTS YMSWVROAPGP STEWMGWI YAGDGGTKYN
QKFKGRVTLTVDKSTSTAYMELSSLRSEDTAVYYCATDVYGDWFTYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSSLGTAQTY ICNVNHKP SNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAP IEKT1SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPYLDSDGSFFLYSKLTVDKSRWOQGNVFSCSYMHEALHNHYTQKSLSLSPGK

Signal sequence  (1-19), Variable region (20~137), Constant region (138-467)

(SEQ ID NO: 105 of Sequence Listing)
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Figure 114

atgaaacacctglggticttectectgctegtegeagcticecagatggetigcigagecaggligcagciggligeagtcteg
cgccgaagigaagaaaceiggesctagegtigaaggigicetscaaggecagegsctiteacet tcagcaccagetatatga
gctggetecgecagecicecagegccccageaccrgaatggalgegctggatetatgeeggcgacggeggcaccaagtacaac
cagaaaltcaagegecagagtgacectigaccgtgracaagageaccageacegcctiacatggaactigageagectgeggag
cgaggacaccgecgtgtactactgegecacegactgetacggeeactgst tcacatacigegggecagegcaccetgetea
ccgltgageteagectecaccaagggeccaagegiciiccceetggeaceeiceiccaagagcaccictgecggeacagee
geectgggeteccteggtcaaggactacitececcgaaceegigacegigagetggaacticaggegecc i gaccagegecg!
geacaceticcccgetgtectgcagticctcaggacictacticectcageagegtiggtigacegigeceiccagcagct teg
geacccagacctacatetecaacgtgaatcacaagcecagcaacaccaaggiggacaagagagt tgageccaaatetigt
gacaaaactcacacatgeecacceigeecageaccigaacicetggggegacceicagicticetet feececeaaaace
caaggacaccctcatgatetocoggaccertigaggicacatgegtggtgriggacgtgagccacgaagacecigaggtca
agticaactgglacgieggacgecgiggaggtgeataatgecaagacaaageeeegggaggageagtacaacageacgtac
cgggteelcagegicetcacegicctecaccaggaciggeigaatggcaaggagtacaagigeaaggiciccaacaaage
ccteccagececcatcgagaaaaccatctccaaagecarageccageeceggraaccacaggigtacaccetgeeeecat
cecgggaggagatgaccaagaaccaggticagecigacctigeetggtcaaaggettctateccagegacategecgtiggag
teegagagcaalggccageecgagaacaaciacaagaccaccectecegtgetggactecgacgectecticti{ceteta
cagcaagetcaccgteggacaagageaggtgecageaggecaacgtcticteatecteegtgatgeatigaggetctgeaca
accactacacccagaagagecicicectgicteecggeaaa

Signal sequence  (1-57), Variable region (58-411), Constant region(412-1401)

(SEQ ID NO: 106 of Sequence Listing)

Figure 115

MEHLWFFLLLVAAPRWVL SQVQLVQSGAEVEKPGASVEVSCKASGFTFSTSYMSWYRQAP GPSTEWMGWI YAGDGGTKYN
OKFKGRVTLTYDKSTSTAYMELSSLRSEDTAVYYCATDWYGDWFTYWGQGTLVTVSSASTKGP SYFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTYSWNSGALTSGYHTFPAVLASSGLYSLSSYVTVPSSSLGTQTYICNVNEKP SNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDYSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RYVSVLTVLHQDWLNGKEYK CKVSNKALPAP1EKTI SKAKGQPREPQVYTLPPSREEMTENQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPYLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALENHYTQKSLSLSPGK

Signal sequence  (1-19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO: 107 of Sequence Listing)
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Figure 116

atgaaacaccligtggttcticctcctectggtigecascicecagatgeggtacigagecaggtgcaegciggligeagicieg
cgccgaagigaaganacciggggctagegtgaaggigicetecaaggecagcgset icaccifcageaccagetatatga
gotigggicocgecaggetecaggeccecageacegaatggatgggetggatetatgecggegacggeggeaccaagtacaac
cagaaatfcaagggcagagteacccigacegiggacaagageaccageaccgectacaiggaacigageagectigeggag
cgaggacaccgecgtgtactactgegecaccgactiactacggegactggttecacatactgggeccagggeaceeiggtega
cecgtgagetecagectecaccaagggeccaagegteticeecctggeacectectecaagageaccictgegcggcacagee
gecctggeeligectipggtcaaggactacitceccgaaccegtgaccgtgagelggaactcagecgcceigaccagegegeg!
geacaccttecccgetigticeigcagicctcaggacictactecetecageagegtggigaceegtgece tecageageites
geacccagacctacatctgeaacgtgantcacaageceageaacaccaaggigeacaagagagttgagcccaaatict gl
gacaaaactcacacatgcccaccetgeccagcaccigaactectggeegraccctcagicticcict teeececcaaaace
caaggacaccctcatgatclicecggaccectgaggtcacatgegigategteggacgigagccacgaagacectgaggtca
agitcaactgetacgtiggacegcsiggageigeataatgecaagacaaagcceegggageagcagtacaacageacgtac
cgeegtggtcagegtectcaceglicetgcaccageacigectgaalgecaageagtiacaagtecaaggicticcaacaaage
ceteccageececategagaaaaccalctecaaagecaaaggecagececgggaaccacaggtgiacacecigeeeecat
cecggeaggagatgaccaagaaccaggicageectgaceligeetggtcaaaggettetateccagegacaticgecgtiggag
tggzagagcaatggecageecgagaacaaciacaagaccaccecticecgigetgeactecgaceggeiceiicticetcls
cagcaagetcaccgtsgacaagageaggtigecageagegeaacgicitctcatacliccgigatgeatgagecticigeaca
accactacacccagaagagecticiceetgteteccggcaaa

Signal sequence  (1~57), Variable region (58~411), Constant region (412-1401)

(SEQ ID NO: 108 of Sequence Listing)
Figure 117

MKHLWFFLLLVAAPRWVL SQVQLVQSGAEVEKPGASVKVSCKASGFTFSTSYMSWVRQAPGP STEWMGWI YAGDGGTKYN
QKFKGRVTLTVDKSTSTAYMELSSLRSEDTAVYYCATDYYGDWFTYWGQGTLVTVSSASTEGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY I CNVNHKP SNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPEPKDTLMI SRTPEVICVYVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLYKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALENHYTQKSLSLSPGK

Signal sequence  (1~19), Variable region (20-137), Constant region (138-467)

(SEQ ID NO: 109 of Sequence Listing)

Figure 118

GGCAGAGTGACCCTGACCGCCGACAAGAGCACCAGCACC
(SEQ ID NO: 110 of Sequence Listing)

Figure 119

GGTGCTGETGCTCTTGTCGGCGGTCAGGGTCACTCTGCE
(SEQ ID NO: 111 of Sequence Listing)
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Figure 120

CTGTTTCAAGGTCCGAGCAATAACAAACGTGCACCGTATTGG
(SEQ ID NO: 112 of Sequence Listing)

Figure 121

CGCAAGCTTGTCGACTCAAACAACATCCAGATGATAGGTATG
(SEQ ID NO: 113 of Sequence Listing)
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FIG. 122
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FIG. 123
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FIG. 125A

(0,) aunmiedwa g

17./76H v1—2ddy

{n, ) aumpeiedwis |

<

{0 sangeisdwis g
i

804 6 g [0 8 o2 o oy 44 [v4 i 3 o8 173 o] ¥ v o
i S £ i " i i k1 1 1 i i i 4 i k) i
- oo
-0 .
- G-
oy ;
£ e
iy .
SI-3 -
g G
: E .
§ A 2 "
- & - o3
ot
- o 0%
81881748 b 0534
-

I7€H v 1L—2dd4

L17/2¢H ¥1—2ddy

(o aouyjeos; doy

o oLy O [ o8 84 o5 4 o o
e [} ] I} i i i 1 1
ety
s ki
G - Ot
Ry 8 O
ol Skt I
s = -0 S
g g
- & &
5 oy 8
e 8
.t
Ll
[P
%
K Lo

I /vH vlL—2ddy

(0,) simeaadwe ],

. .

A 1.

17/ LH ¥ 1—2d44

BIOL/[BON} 80

5
ot

(o



47179

FIG. 125B
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X-axis: Antibody concentration (ug/mi)
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SEQUENCE LISTING
<110> DAIICHI SANYKO CO., LTD.
<120> Anti-FGFR2 Antibodies
<130> FP1320wW0
<160> 113

<170> PatentIn version 3.5

<210> 1

<211> 12

<212> PRT

<213> Rattus norvegicus

<400> 1

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val
1 5 10

<210> 2

<211> 13

<212> PRT

<213> Rattus norvegicus

<400> 2

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala
1 5 10

<210> 3

<211> 5

<212> PRT

<213> Rattus norvegicus

<400> 3

G1ln val Lys Leu Leu

1 5

<210> 4

<211> 17

<212> PRT

<213> Rattus norvegicus

<400> 4

Asp Ile GIn Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Leu Gly
1 5 10 15
Glu

<210> 5

<211> 5

<212> PRT

<213> Rattus norvegicus

<400> 5

Gln val Lys Leu Leu
Page 1



<210> ©

<211> 17

<212> PRT

<213> Rattus norvegicus

<400> ©

Asp Ile Gln Met Thr GIn Ser Pro Ala Ser Leu Ser Ala Ser Leu Gly
1 5 10 15
Glu

<210> 7

<211> 28

<212> PRT

<213> Artifitial Sequence

<400> 7

Gly Ala Gly Thr Thr Ala cys Thr Thr Thr Thr Gly Ala Gly Ala Gly
1 5 10 15

cys Ala Gly Thr Thr Cys Cys Ala g?y Gly Ala Gly
20 5

<210> 8

<211> 20

<212> DNA

<213> Artifitial Sequence

<400> 8

ggttctccca ctcagtaatc 20
<210> 9

<211> 20

<212> DNA

<213> Artifitial Sequence

<400> 9

catatgatca gtgtcctctc 20
<210> 10

<211> 20

<212> DNA

<213> Artifitial Sequence

<400> 10

atatgatcag tgtcctctcec 20
<210> 11

<211> 366

<212> DNA

<213> Rattus norvegicus

<220>
<221> (DS

pPage 2



<222>
<400>

gag
Glu
1

tct
Ser

tgg
Trp

gca
Ala

aag
Lys
65

ctg
Leu

aca
Thr

ggt
Gly

gt
va

ctg
Leu

atg
Met

tcc
Ser
50

oty

caa
GlIn

aga
Arg

caa
Gln

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

<400>

..
11

cag
Gln

aaa
Lys

acc
Thr
35

att
Ile

cga
Arg

atg
Met

gat
Asp

o1y
115

12
122
PRT

Rattus norvegicus

12

Glu val GlIn

1

Ser

Trp

Ala

Thr

Leu

Met

Ser

50

Gly

Gin

Arg

Lys

Thr

35

Ile

Arg

Met

Asp

(366)

ctg
Leu

cta
Leu
20

tgg
Trp

act
Thr

atc
Ile

aac
Ash

gac
ASp
100

act
Thr

gtg
val
5

tcc
Ser

atc
Ile

tat
Tyr

act
Thr

agt
Ser
85

tac
Tyr

tca
Ser

gag
Glu

tgt
cys

cgc
Arg

act
Thr

atc
Ile
70

ctg
Leu

gtc
val

tct
Ser

gta
val

cag
Gln

ggt
Gly
55

tcc
Ser

agg
Arg

gga

act
Thr

Leu val Glu ser
5

Leu
20
Trp

Thr

Asn

Asp

ser

Ile

Tyr

Thr

Ser

85

Tyr

cys

Arg

Thr

Ile

70

Leu

Gly

val

Gln

Gly

55

Ser

Arg

Gly

gcc
Ala

gct
Ala
40

gat
Asp

aga
Arg

tct
ser

tat
Tyr

gtc
val
120

Gly

Ala

Ala

40

Asp

Arg

Ser

Tyr

tct
Ser
25

cca
Pro

aac
Asn

gat
ASp

gag
Glu

agc
Ser
105

tcc
Ser

Gly

Ser

25

Pro

Asn

Asp

Glu

sSer

g%c ctg
Gly Leu
10

gga ttc
Gly Phe

ggg aag

act tac
Thr Tyr

aat gcg
Asn Ala
75

gac acg
Asp Thr
90

ccc tac
Pro Tyr

tca
Ser

Gly Leu
10

Gly Phe
Gly Lys
Thr Tyr

Asn Ala
75

Asp Thr
90

Pro Tyr
Page 3

tat
Tyr
60

aag
Lys

gcc
Ala

tat
Tyr

val

Arg

Gly

TYr

60

Lys

Ala

Tyr

cag
Gln

TtcC
Phe

ctg
Leu
45

gca
Ala

agc
Ser

act
Thr

atg
Met

Gin

Phe

Leu

45

Ala

Ser

Thr

Met

cct
Pro

aat
Asn

acc
Thr

tat
Tyr

gat
Asp
110

Pro

Asnh

30

Glu

Gly

Thr

Tyr

Asp

gga
Gly
15

gac
Asp

tgg
Trp

tct
Ser

cta
Leu

tac
Tyr
95

gcce
Ala

Gly

15

ASp

Trp

Ser

Leu

Tyr

95

Ala

agg
Arg

Tttt
Phe

gtt
val

gt
va

tac
Tyr
80

tgt
cys

tgg
Trp

Arg

Phe

val

val

Tyr

80

Cys

Trp

48

96

144

192

240

288

336

366



100

105

Gly GIn Gly Thr ser val Thr val Ser Ser
115

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

<220>
<221>
<222>

<400>
cag gtt aag
Gin val Lys
1

tca
Ser

tat
Tyr

oty

aag
Lys
65

atg
Met

gca
Ala

ctg
Leu

gtg
val

atg
Met

tgg
Trp
50

ggc
Gly

gat
Asp

acg
Thr

gtc
val

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

<400>

13
354
DNA

Rattus norvegicus

CbS
..

13

aag
Lys

agt
ser
35

att
Ile

aag
Lys

ctc
Leu

gat
Asp

act
Thr
115

14
118
PRT

Rattus norvegicus

14

(354)

ctg
Leu

ttg
Leu
20

tgg
Trp

tat
Tyr

gcce
Ala

agc
ser
ggt
100

gtc
val

ctg
Leu

tcc
Ser

ttg
Leu

gct
Ala

aca
Thr

agc
Ser
85

tat
Tyr

tct
Ser

cag
Gln

tgc
Cys

aag
Lys

oty

ctg
Leu
70

ctg
lL.eu

oty

tca
ser

tct
ser

aag
Lys

cag
Gln

gat
Asp
55

aca
Thr

aca
Thr

gat
Asp

Gln val Lys Leu Leu GlIn Ser
1

5

Ser val Lys Leu Ser Cys Lys
20

Tyr Met Ser Trp Leu Lys GiIn
35

120

9%9 gct gag ctg
Gly Ala Glu Leu
10

act tct ggt ttt
Thr ser Gly Phe
25

gtg cct g?a ccg
val Pro Gly Pro
40

ggt g%t act aag
Gly Gly Thr Lys

gta gac aaa tct
val Asp Lys Ser
75

tct gag gac gct
Sser Giu Asp Ala
90

tgg ttt gct tac
Trp Phe Ala Tyr
105

Gly Ala Glu Leu
10

Thr Ser Gly Phe
25

val Pro Gly Pro
40

page 4

gta
val

acc
Thr

agt
ser

tat
Tyr
60

tct
Ser

gca
Ala

tgg
Trp

val

Thr

Ser

aaa
Lys

ttc
Phe

att
Ile
45

aat
Asn

agc
Ser

gtc
val

ety

Lys
Phe

Ile
45

110

cct ggt
Pro Gly
15

agc act
Ser Thr
30

gag tgg
Glu Trp

cag aag
GIn Lys

aca gca
Thr Ala

tat ttt
Tyr Phe
95

caa ggc

Gln Gly
110

Pro Gly
15

Ser Thr
30

Glu Trp

gct
Ala

agc
ser

att
Ile

ttc
Phe

tac
Tyr
80

tgt
Cys

act
Thr

Ala

Ser

Ile

48

96

144

192

240

288

336

354



Gly Trp
50

Lys Gly
Met Asp
Ala Thr
Leu val

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

<220>
<221>
<222>

<400>
cag gtt
§1n val

tca gtg
Ser val

tat atg
Tyr Met

9%3 tgg
Gly Trp
50

aag ggc
Lys Gly
65

atg gat
Met Asp

gca acg
Ala Thr

ctg gtc
Leu Val

<210>
<211>

Ile Tyr Ala Gly égp

Lys Ala Thr Leu Thr
70

Leu Ser Ser Leu Thr
85

Asp Gly Tyr Gly Asp

Thr val Ser Ser
115

15

354

DNA _
Rattus norvegicus

CDS
(D..354

15
aag ctg ctg cag tct
Lys Leu Leu Gin Ser

aag ttg tcc tgc aag
Lys Leu Ser Cys Lys
20

agt tgg ttg aag cag
Ser Trp Leu Lys Gln
35

att tat gct g?a gat
ITe Tyr Ala Gly égp

aag gcc aca ctg aca
Lys Ala Thr Leu Thr
70

ctc agc agc ctg aca
Leu Ser Ser Leu Thr
85

gat ggt tat ggg gat
Asp Gly Tyr Gly Asp
100

act gtc tct tca
Thr val Ser Ser
115

16
118

Gly

val

Ser

Trp

act
Thr

gty
val
40

ggt
Gly

gta
val

tct
ser

tgg
Trp

Gly

Asp

Glu

Phe
105

gct
Ala

tct
ser
25

cct
Pro

gac
Asp

gag
Glu

Tttt
Phe
105

Thr

Lys

Asp
90

Ala

gag
Glu
10

ggt
Gly

gga
Gly

act
Thr

dad
Lys

gac
Asp
90

act
Thr

Lys

Ser
75

Ala

Tyr

ctg
Leu

Tttt
Phe

ccg
Pro

aag
Lys

ttt
Phe
75

gct
Ala

tac
Tyr

Page 5

Tyr

Ser

Ala

Trp

gta
val

aca
Thr

agt
Ser

tat
Tyr
60

tct
Ser

gca
Ala

t9g
Trp

Asn
Ser
val

Gly

aaa
Lys

ttcC
Phe

act
Thr
45

aat
Asn

agc
ser

gtc
val

oty

Gln

Thr

TYIr

Gln
110

cct
Pro

agc
ser
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

caa
Gln
110

Lys

Ala

Phe
95

Gly

ggt
Gly
15

act
Thr

tgg
Trp

aag
Lys

gca
Ala

ttc
Phe
95

ggc
Gly

Phe

Tyr
80

cys

Thr

gct
Ala

agt
Ser

att
Ile

TtcC
Phe

tac
Tyr
80

tgt
Cys

act
Thr

48

96

144

192

240

288

336

354



<212>
<213>

<400>

Gln val
1

Ser val

Tyr Met

Gly Trp
50

Lys Gly
65

Met Asp

Ala Thr

Leu val

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

<400>
ttcatga

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

<400>
tccagtt

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

<400>
cagtggt

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

PRT
Rattus norvegicus
16
Lys Leu Leu GIn Ser Gly
5
Lys Leu Ser Cys Lys Thr
20
Ser Trp Leu Lys Gln val
35 40
ITe Tyr Ala Gly Asp Gly
55
Lys Ala Thr Leu Thr val
70
Leu Ser Ser Leu Thr Ser
85
Asp Gly Tyr Gly Asp Trp
100
Thr val Ser Ser
115
17
29
DNA
Artifitial Sequence
17
ggc acacgactga ggcacctcc
18
20
DNA
Artifitial Sequence
18
gct aactgttccg
19
19
DNA
Artifitial Sequence
19
atc aacgcagag
20
327
DNA
Rattus norvegicus

Ala

ser

25

Pro

Gly

Asp

Glu

Phe
105

Glu Leu
10

Gly Phe

Gly Pro

Thr Lys

Lys Phe

75

Asp Ala
90

Thr Tyr

Page 6

val

Thr

ser

Tyr

60

Ser

Ala

Trp

Lys

Phe

Thr

45

Asn

Ser

val

Gly

Pro

ser

30

Glu

Gln

Thr

Tyr

Gln
110

Gly

15

Thr

Trp

Lys

Ala

Phe

95

Gly

Ala

Ser

Ile

Phe

Tyr

80

Cys

Thr

29

20

19



<220>
<221>
<222>

<400>

gac
Asp
1

gac
Asp

tta
Leu

tat
TYr

agt
Ser
65

gaa
Glu

acg
Thr

atc
Ile

aga
Arg

aga
Arg

&y
50

agg
Arg

gac
Asp

ttc
Phe

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

<400>

CDS
..

20
cag
Gln

gtc
val

tgg
Trp
35

gca
Ala

tct
Ser

atg
Met

ggc
Gly

21
109
PRT

Rattus norvegicus

21

Asp Ile Glin

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Arg

Arg

val

Trp
35

Gly Ala

50

Arg

ser

AsSp Met

Phe Gly

(327)

atg
Met

act
Thr
20

ttc
Phe

acc
Thr

999

gct
Ala

tca
ser
100

Met

Thr

20

Phe

Thr

Gly

Ala

Ser

acc
Thr

att
Ile

cag
Gln

aac
Asn

tca
Ser

att
Ile
85

g99
Gly

Thr

5

Ile

Glin

Asn

Ser

Ile

85

Gly

cag
Gln

act
Thr

cag
Gln

ttg
Leu

gat
ASp
70

tat
Tyr

acg
Thr

Glin

Thr

Gln

Leu

Asp

70

Tyr

Thr

tct
ser

tgc
Cys

dada
Lys

gca
Ala
55

tat
Tyr

tac
Tyr

aag
LyS

Ser

Cys

Lys

Ala

55

Tyr

Tyr

Lys

cca
Pro

cgg
Arg

ccg
Pro
40

aat
Asn

tct
Ser

tgt
cys

ttg
LLeu

Pro

Arg

Pro

40

Asn

ser

Cys

Leu

tct
Ser

gca
Ala
25

ggg
Gly

999

ctg
Leu

ctg
Leu

gaa
Glu
105

ser

Ala

25

Gly

Gly

Leu

Leu

Glu

tcc
ser
10

agt
ser

dada
LysS

gtc
val

acc
Thr

aag
Lys
90

ata
Ile

Ser

10

Ser

Lys

val

Thr

Lys

Ile

ctg
Leu

caa
Gln

tct
ser

cca
Pro

atc
Ile
75

C%t
H1s

ddad
Lys

Leu

Gln

Ser

Pro

Ile

75

His

Lys

Page 7

tct
Ser

gac
Asp

cct
Pro

tca
ser
60

aac
Asn

aat
Asn

cgg
Arg

Ser

ASp

Pro

Ser

60

Asn

Asn

Arg

gca
Ala

att
Ile

agg
Arg
45

agg
Arg

aac

Asn

Glu

gct
Ala

Ala

Ile

Arg

45

Arg

Asn

Glu

Ala

Tttt
Phe

gga
Gly
30

ctt
Leu

ttc
Phe

ttg
Leu

tat
Tyr

Phe

Gly

30

Leu

Phe

Leu

Tyr

ctg
Leu
15

aat
Asn

atg
Met

agt
Ser

gag
Glu

cca
Pro
95

Leu

15

Asn

Met

Ser

Glu

Pro
95

tat
Tyr

att
Ile

oty

tct
Ser
80

ttc
Phe

Gly
Tyr
Ile
Gly
Ser

80

Phe

48

96

144

192

240

288

327



<210> 22
<211> 28
<212> DNA
<213>

<400>
tacgtgctgt ctttgctgtc ctgatcag

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

<220>
<221>
<222>

<220>
<221>
<222>

<400>

gac
Asp
1

gaa
Glu

tta
Leu

tat
Tyr

agt
ser
65

gaa
Glu

ttc
Phe

atc
Ile

act
Thr

gcg
Ala

gat
Asp
50

ety

gat
Asp

acg
Thr

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

<400>

100

Artifitial Sequence

22

23
330
DNA

Rattus norvegicus

CDA
..

CDS
..

23
cag
Gln

gtc
val

tgg
Trp
35

gca
Ala

tct
Ser

gtc
val

ttt
Phe

24
110
PRT

Rattus norvegicus

24

(330)

(330D

atg
Met

acc
Thr
20

tat
TYyr

aat
Asn

Gly

gca
Ala

gga
Gly
100

aca
Thr

atc
Ile

cag
Gln

atc
Ile

aca
Thr

agt
ser
85

gtt
val

cag
Gln

gaa
Glu

cag
Gln

ttg
l.eu

cag
Gln
70

tat
Tyr

ety

tct
ser

tgt
cys

ada
Lys

gca
Ala
55

tat
Tyr

ttc
Phe

acc
Thr

Asp ITe Gln Met Thr Gln Ser

1

5

Glu Thr val Thr Ile Glu Cys

ccCa
Pro

cga
Arg

cca
Pro
40

gat
Asp

tct
ser

tgt
Cys

aag
Lys

Pro

Arg

105

gct
Ala

gca
Ala
25

&
999

cta
Leu

caa
Gln

ctg
Leu
105

Ala

Ala

tcec ctg
Ser Leu
10

agt gag
Ser Glu

aac tct
Asn Ser

gtc cca
val Pro

aag ata
Lys Ile
75

cag tat
Gln Tyr
90

gaa ctg
Glu Leu

Ser Leu
10

ser Glu
Page 8

tct
Ser

gac
Asp

cct
Pro

tca
ser
60

daac
Asn

aac
Asn

aaa
Lys

Ser

ASp

gca
Ala

att
Ile

cag
Gln
45

cgg
Arg

agc
ser

aat
Asn

cgg
Arg

Ala

Ile

tct
Ser

tac
Tyr
30

ctc
Leu

ttc
Phe

ctg
Leu

tat
Tyr

gct
Ala
110

Ser

Tyr

ctg gga
Leu Gly

15

agt aat
Ser Asn

ctg atc
Leu Ile

agt ggc
Ser Gly

caa tct
Gln Sser
80

cct ccg
Pro Pro
95

Leu Gly
15

ser Asn

28

48

96

144

192

240

288

330



Leu Ala

Tyr Asp
50

ser Gly
65

Glu Asp
phe Thr

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

<220>
<221>
<222>

<400>
gac atc
Asp Ile
1

gaa act
Glu Thr

tta gcg
Leu Ala

tat gat
Tyr Asp
50

agt 9?9
ser Gly
65

gaa gat
Glu Asp

ttc acg
Phe Thr

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

20 25

Trp Tyr Gln Gln Lys Pro Gly Asn Ser
35 40

Ala Asn Ile Leu Ala Asp-Gly val Pro
55

Ser Gly Thr GIn Tyr Ser Leu Lys Ile
70 75
val Ala Ser Tyr Phe Cys GIn Gln Tyr
85 90
Phe Gly val Gly Thr Lys Leu Glu Leu
100 105
25
330
DNA
~Rattus norvegicus

CDS
(1..(330

25
cag atg aca cag tct cca gct tcc ctg
GIn Met Thr Gln Ser Pro Ala Ser Leu

gtc acc atc gaa tgt cga gca agt gag
val Thr Ile Glu Cys Arg §1a ser Glu
20 5

tgg tat cag cag aaa cca ggg aac tct
Trp Tyr GIn GIn Lys Pgo Gly Asn Ser
35 4

gca aat atc ctg gca gat ggg gtc cca
Ala Asn Ile Leu Ala Asp Gly val Pro
55

tct ggc aca cag tat tct cta aag ata
Ser Gly Thr GIn Tyr Ser Leu Lys Ile
70 75

gtc gca agt tat ttc tgt caa cag tat
val Ala ser Tyr Phe Cys GIn g1n Tyr
85 0

ttt gga gct ggg acc aag ctg gaa ctg
Phe Gly Ala Gly Thr Lys Leu Glu Leu
100 105

26

110

PRT

Rattus norvegicus

Page 9

Pro

Ser
60

Asn

Asn

Lys

tct
Ser

gac
Asp

cct
Pro

tca
ser
60

aac
Asn

aac
Asn

aaa
Lys

Gln
45

Arg

Ser

Asn

Arg

gca
Ala

ata
Ile

cag
Gln
45

cgg
Arg

agc
ser

aat
Asn

cgg
Arg

30

Leu

Phe

Leu

TYyr

Ala
110

tct
Ser

tac
Tyr
30

ctc
Leu

ttcC
Phe

ctg
Leu

tat
Tyr

gct
Ala
110

Leu

Ser

Gln

Pro
95

ctg
Leu
15

agt
Ser

ctg
Leu

agt
ser

caa
Gln

cct
Pro
95

Gly

Ser
80

Pro

aat
Asn

atc
Ile

ggc
Gly

tct
ser
80

ccg
Pro

48

96

144

192

240

288

330



<400> 26
Asp ITe GIn Met Thr GIn Ser Pro Ala Ser Leu
1 5 10
Glu Thr val Thr 1le Glu Cys Arg Ala Ser Glu
20 25
Leu Ala Trp Tyr Gln GIn Lys Pro Gly Asn Ser
35 40
Tyr Asp Ala Asn Ile Leu Ala Asp Gly val Pro
50 55
Ser Gly Ser Gly Thr GIn Tyr Ser Leu Lys Ile
65 70 75
Glu Asp val Ala Ser Tyr Phe Cys GIn GIn Tyr
85 90
Phe Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
100 105
<210> 27
<211> 449
<212> DNA
<213> Homo sapiens
<400> 27
gcctccggac tctagageca ccatggtgct gcagacccag
gtggatctcc ggcgcgtacg gcgatatcgt gatgattaaa
cgtgttcatc ttcccceccct ccgacgagca gctgaagtcc
cctgctgaat aacttctacc ccagagaggc caaggtgcag
gcagtccggg aactcccagg agagcgtgac cgagcaggac
cctgagcagc accctgaccc tgagcaaagc cgactacgag
cgaggtgacc caccagggcc tgagctcccce cgtcaccaag
ttaggggccce gtttaaacgg gggaggcta
<210> 28
<211> 30
<212> DNA
<213> Artifitial Sequence

<400> 28

tataccgtcg acctctagct agagcttggce

<210> 29
<211> 30
<212> DNA
<213>

<400> 29

Artifitial Sequence

Page 10

Ser Ala Ser

Asp Ile Tyr

30

Gln
45

Pro Leu

ser Phe

60

Arg

Asn Ser Leu

Asn Asn Tyr

Ala
110

Lys Arg

gtgttcatct
cgtacggtgg
ggcaccgect
tggaaggtgg
agcaaggaca
aagcacaagg

agcttcaaca

Leu Gly

15

Ser Asn

Leu

ser Gly

Gln Sser

80

Pro Pro

95

ccectgetget
ccgeeecctce
ccgtggtgtg
acaacgccct
gcacctacag
tgtacgcctg
gg9ggggagty

60
120
180
240
300
360
420
449

30



gctatggcag ggcctgecgce

<210> 30

<211> 1132
<212> DNA
<213> Homo

<400> 30

gcctccggac tctagageca

tcccagatgg
ggcccaageg
ctgggcetgec
gccctgacca
ctcagcagceg
gtgaatcaca
aaaactcaca
ctcttcccec
gtggtggtgg
gtggaggtgc
gtggtcageg
aaggtctcca
cagccecggyg
caggtcagcc
gagagcaatg
ggctccttct
gtcttcteat
tcecetgtcte
<210> 31
<211> 702

<212> DNA
<213>

<220>
<221>
<222>

<400> 31
atg gtg ctg
Met val Leu
1

DS

g%c gcg tac
Gly Ala Tyr

gca ttt ctg

(..

sapiens

gtgctgagcc
tcttcccect
tggtcaagga
gcggegtgea
tggtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgcct
gccageccga
tcctctacag
gctccgtgat

ccggcaaatg

(702)

cag acc
GIn Thr
5

ggc gac
Gly Asp
20

gga gac

cag
GIn

atc
Ile

aga

cccgacgttg

ccatgaaaca
aggtgcaatt
ggcaccctcc
ctacttcccc
caccttcecce
gcecctccage
caccaaggtg
ctgcccagcea
ggacaccctc
cgaagaccct
gacaaagccc
cctgcaccag
cccagcceccce
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc
gcatgaggct
agatatcggg

Artifitial Sequence

ttc
Phe

cag

atg
Gin

Met

gtc act

atc
Ile

acc
Thr
25

att

cctgtggtte
gtgcaggcgg
tccaagagca
gaacccgtga
gctgtectge
agcttgggca
gacaagagag
cctgaactcc
atgatctccc
gaggtcaagt
cgggaggagc
gactggctga
atcgagaaaa
ccececcatcecc
ttctatccca
aagaccaccc
gtggacaaga
ctgcacaacc

cccgtttaaa

tcce
Ser
10

ctg
Leu

tct
Ser

cag
Gln

act tgc
Page 11

ttcctectge
ttagctcagce
cctctggegg
ccgtgagety
agtcctcagg
cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggaggagat
gcgacatcgce
ctcecegtgcet
gcaggtggca

actacaccca

€gggggaggc

ctg
Leu

ctg tgg
Leu Trp

tct tcc
Ser Ser
30

cCa
Pro

cgg gca agt

tggtggcagc
ctccaccaag
cacagccgece
gaactcaggc
actctactcc
catctgcaac
atcttgtgac
ctcagtcttc
ggtcacatgc
cgtggacggce
cacgtaccgg
gtacaagtgc
agccaaaggc
gaccaagaac
cgtggagtgg
ggactccgac
gcagggcaac
gaagagcctc

ta

atc
Ile
15

tcc
Ser

tct
Ser

ctg
Leu

caa gac

30

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

1020
1080
1132

48

96

144



Ala

att
Ile

agg
Arg
65

agd
Arg

aac
Asn

gag
Glu

gct
Ala

ctg
Leu
145

cccC
Pro

999
Gly

tac
Tyr

cac
H1s

gtc
val
225

Phe

gga
50

ctt
Leu

ttc
Phe

ttg
l.eu

tat
Tyr

gtg
val
130

aag
Lys

aga
Arg

aac
Asn

agc
Ser

aag
Lys
210

acc
Thr

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

<400>

1

Leu
35

aat
Asn

atg
Met

agt
Ser

gag
Glu

cca
Pro
115

gcc
Ala

tcc
Ser

gag
Glu

tcc
Ser

ctg
Leu
195

gtg
val

aag
Lys

32
234
PRT

Gly

tat
Tyr

att
Ile

ggc

tct
ser
100

ttc
Phe

gcc
Ala

ggc
Gly

gcc
Ala

cag
GIn
180

agc
ser

tac
Tyr

agc
ser

Asp

tta
Leu

tat
Tyr

agt
ser
85

gaa
Glu

acg
Thr

ccc
Pro

acc
Thr

aag
Lys
165

gag
Glu

agc
ser

gcc
Ala

ttc
Phe

Arg

aga
Arg

&y
70

agg
Arg

gac
Asp

ttce
Phe

tcc
Ser

gcc
Ala
150

gtg
val

agc
ser

acc
Thr

tgc
cys

aac
Asn
230

val

tgg
Trp
55

gca
Ala

tct
ser

atg

Met

ggc
Gly

gt
va
135

tcc
Ser

cag
GIn

gt
va

ctg
Leu

gag
Glu
215

agg
Arg

Artifitial Sequence

32

Met val Leu Gln ghr Gin val

Gly Ala Tyr ggy Asp Ile GIn

Ala Phe Leu Gly Asp Arg val

Thr
40

ttc
Phe

acc
Thr

999

gct
Ala

tca
Ser
120

tte
Phe

gtg

tgg
Trp

acc
Thr

acc
Thr
200

gt
va

oty

Phe
Met

Thr

Ile

cag
Gln

aac
Asn

tca
Ser

att
Ile
105

999
Gly

atc
Ile

gt
va

aag
Lys

gag
Glu
185

ctg
Leu

acc
Thr

gag
Glu

Thr
25

Ile

Thr Cys Arg\A1a
45

cag aaa ccg g?g
Gln Lys Pro Gly
60

ttg gca aat ggg
Leu Ala Asn Gly
75

gat tat tct ctg
Asp Tyr Ser Leu
90

tat tac tgt ctg
Tyr Tyr Cys Leu

acg aag ttg gaa
Thr Lys teu Glu
125

ttc ccec ccc tcc
Phe Pro Pro Ser
140

tgc ctg ctg aat
Cys Leu Leu Asn
155

gtg gac aac gcc
val Asp Asn Ala
170

cag gac agc aag
GlIn Asp Ser Lys

agc aaa gcc gac
Ser Lys Ala Asp
205

cac cag ggc ctg

His GIn Gly Leu
220

tgt

cys

Ser Leu Leu Leu
10

Gln Ser Pro Ser

Thr cys Arg Ala
Page 12

Ser

aaa
Lys

gtc
val

acc
Thr

aag
Lys
110

ata
Ile

gac
Asp

aac
Asn

ctg
Leu

gac
Asp
190

tac
Tyr

agc
ser

Trp

Gln

tct
ser

CcCa
Pro

atc
Ile
95

cat
His

dda
Lys

gag
Glu

ttc
Phe

cag
Gln
175

agc
ser

Glu

tcc
Ser

Ile
15

Asp

cct
Pro

tca
ser
80

aac
Asn

aat
Asn

cgg
Arg

cag
Gln

tac
Tyr
160

tcc
Ser

acc
Thr

aag
Lys

CcCcC
Pro

ser

Ser Leu Ser

30

Ser GlIn Asp

192

240

288

336

384

432

480

528

576

624

672

702



35 40 45

I1e Gly Asn Tyr Leu Arg Trp Phe GIn Gln Lys Pro Gly
50 55 60

Arg Leu Met Ile Tyr Gly Ala Thr Asn Leu Ala Asn Gly
65 70 75

Arg Phe Ser Gly ger Arg Ser Gly Ser Asp Tyr Ser Leu
5 90

Asn Leu Glu Ser Glu Asp Met Ala Ile Tyr Tyr Cys Leu
100 105

Glu Tyr Pro Phe Thr phe Gly Ser Gly Thr Lys Leu Glu
115 120 125

Ala val Ala Ala pro Ser val Phe Ile Phe Pro Pro Ser
130 135 140

Leu Lys Ser Gly Thr Ala ser val val Cys Leu Leu Asn
145 150 155

Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala
165 170

Gly Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys
180 185

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp
195 200 205

His Lys val Tyr Ala Cys Glu val Thr His Gln Gly Leu
210 215 220

val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230
<210> 33

<211> 48

<212> DNA

<213> Artifitial Sequence
<400> 33

atctccggeg cgtacggcga catccagatg acccagtctc catcttcec

<210> 34

<211> 44

<212> DNA

<213> Artifitial Sequence
<400> 34

ggagggggcg gccacagccc gttttatttc caacttcgtce cctg

Page 13

Lys

val

Thr

Lys

Ile

Asp

Asn

Leu

Tyr

ser

Ser

Pro

Ile

95

His

Lys

Glu

Phe

GIn

175

Ser

Glu

Ser

Pro

Ser

80

Asn

Asn

Arg

Gln

Tyr

160

Ser

Thr

Lys

Pro

48

44



<210>
<211>
<212>

<213>

<220>
<221>
<222>

<400>

atg
Met
1

gtg
val

cct
Pro

aat
Asn

gag
Glu
65

oty

acc
Thr

tat
Tyr

gat
Asp

aag
Lys
145

ety

cccC
Pro

acc
Thr

aaa
Lys

ctg
Leu

gga
Gly

gac
Asp
50

tgg
Trp

tct
ser

cta
Leu

tac
Tyr

gcc
Ala
130

ggc
Gly

ttc
Phe

gt
va
210

35
1413
DNA

CDS
..

35
cac
H1s

agc
ser

agg
Arg
35

ttt
Phe

gtt
val

gtg
val

tac
Tyr

tgt
cys
115

tgg
Trp

cca
Pro

aca
Thr

acc
Thr

ccce
Pro
195

acc
Thr

(1413)

ctg
Leu

gag
Glu
20

tct
ser

tgg
Trp

gca
Ala

aag
Lys

ctg
Leu
100

aca
Thr

ggt
Gly

agc
Ser

gcc
Ala

gt
va
180

gct
Ala

tag
Trp

gtg
val

ctg
Leu

atg
Met

tcc
Ser

o
85

caa
Gln

aga
Arg

caa
Gln

gtc
val

gcc
Ala
165

agce
Ser

gtc
val

ccc
Pro

Ttc
Phe

cag
Gln

aad

Lys

acc
Thr

att
Ile
70

cga
Arg

atg
Met

gat
Asp

gga
Gly

ttc
Phe
150

ctg
Leu

tgg
Trp

ctg
Leu

tcc
ser

Artifitial Sequence

ttcC
Phe

cty
Leu

cta
Leu

tgg
Trp
55

act
Thr

atc
Ile

aac
Asn

gac
Asp

act
Thr
135

CcCccC
Pro

ggc

aac
Asn

cag
Gln

agc
ser
215

ctc
Leu

tcc
Ser
40

atc
Ile

tat
Tyr

act
Thr

agt
ser

tac
Tyr
120

tca
ser

ctg
Leu

tgc
Cys

tca
ser

tcc
Ser
200

agc
ser

ctg
Leu

gag
Glu
25

tgt
cys

cgc
Arg

act
Thr

atc
Ile

ctg
Leu
105

sty

gtc
val

gca
Ala

ctg
Leu

ggc
185

tca
ser

ttg
Leu

ctg
Leu
10

tct
ser

gta
val

cag
Gln

tcc
Ser
90

agg
Arg

act
Thr

ccc
Pro

gtc
val
170

gcc
Ala

Page 14

gtg

oty

gcc
Ala

gct
Ala

gat
Asp
75

aga
Arg

tct
ser

tat
Tyr

gtc
val

tcc
ser
155

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr

gca
Ala

gga

tct
Ser

cca
Pro
60

aac
Asnh

gat
Asp

gag
Glu

agc
Ser

agc
Ser
140

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr

cag
Gln
220

gct
Ala

oty

gga
Gly
45

999
Gly

act
Thr

aat
ASnh

gac
Asp

ccc
Pro
125

tca
Ser

aag
Lys

tac
Tyr

agc
ser

tcce
Ser
205

acc
Thr

cCccC
Pro

ctg
Leu
30

Tt
Phe

aag
Lys

tac
Tyr

acg
Ala

acg
Thr
110

tac
Tyr

gcc
Ala

agc
Ser

ttc
Phe

ggc
190

ctc
Leu

tac
Tyr

aga
Arg
15

va

tat
Tyr

aag
Lys
95

gcc
Ala

tat
Tyr

tcc
ser

acc
Thr

cce
Pro
175

gtg

y val

agc
Ser

atc
Ile

tgg
Trp

cag
Gln

ttcC
Phe

ctg
Leu

gca
Ala
80

agc
Ser

act
Thr

atg
Met

acc
Thr

tct
Ser
160

gaa
Glu

cac
H1s

agc
ser

tgc
cys

48

96

144

192

240

288

336

384

432

480

528

576

624

672



aac
Asn
225

cccC
Pro

gaa
Glu

gac
Asp

gac
Asp

ggc
Gly
305

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn
385

atc
Ile

acc
Thr

aag
Lys

tgc
Cys

ctc
Leu
465

gt
Va

aaa
Lys

ctc
Leu

acc
Thr

gtg
val
290

gt
va

agc
ser

ctg
Leu

gcc
Ala

cca
Pro
370

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu

tcc
Ser
450

tcc
ser

<210>
<211>
<212>

aat
Asn

tct
Ser

ctg
Leu

ctc
Leu
275

agce
ser

gag
Glu

acg
Thr

aat
Asn

cce
Pro
355

cag
GIn

gtc
val

gt
va

cct
Pro

acc
Thr
435

gtg
val

ctg
Leu

36
471
PRT

cac
His

tgt
Cys

gg9g
Gly
260

atg
Met

cac
H1s

gt
Va

tac
Tyr

ggc
Gly
340

atc
Ile

agce
Ser

gag
Glu

cce
Pro
420

gtg
val

atg
Met

tct
ser

aag
Lys

gac
Asp
245

oty

atc
Ile

gaa
Glu

cat
His

cgg
Arg
325

aag
Lys

gag
Glu

tac
Tyr

ctg
LLeu

tgg
Trp
405

gtg
val

gac
Asp

cat
His

cCcC
Pro

ccc
Pro
230

dada
Lys

cCccC
Pro

tcc
ser

gac
Asp

aat
Asn
310

gtg
val

gag
Glu

aaa
Lys

acc
Thr

acc
Thr
390

gag
Glu

ctg
Leu

aag
Lys

gag
Glu

ggc
Gly
470

agc
ser

act
Thr

tca
Ser

cgg
Arg

cct
Pro
295

gcc
Ala

gtc
val

tac
Tyr

acc
Thr

ctg
Leu
375

tgc
cys

agc
Ser

gac
Asp

agc
ser

gct
Ala
455

aaa
Lys

aac
Asn

cac
His

gtc
val

acc
Thr
280

gag
Glu

aag
Lys

agc
ser

aag
Lys

atc
Ile
360

cCccC
Pro

ctg
Leu

aat
Asn

tcc
ser

ag9g
Arg
440

ctg
Leu

acc
Thr

aca
Thr

TtcC
Phe
265

cct
Pro

gtc
val

aca
Thr

gtc
val

tgc
Cys
345

tcc
ser

CCa
Pro

gtc
val

oty

gac
Asp
425

tgg
Trp

cac
H1s

aag
Lys

tgc
Cys
250

ctc
Leu

gag
Glu

aag
Lys

aag
Lys

ctc
Leu
330

aag
Lys

daa
Lys

tcc
Ser

dda
Lys

cag
GlIn
410

ggc
Gly

cag
GlIn

aac
Asn

Page 15

gtg
val
235

CcCa
Pro

ttc
Phe

gtc
val

Ttc
Phe

cce
Pro
315

acc
Thr

gtc
val

gce
Ala

<gg
Arg

ggc
Gly
395

ccc
Pro

tcc
sSer

cag
GlIn

Cac
H1s

gac
Asp

cCccC
Pro

cccC
Pro

aca
Thr

aac
Asn
300

€gg
Arg

gtc
val

tcc
ser

aaa
Lys

gag
Glu
380

ttc
Phe

gag
Glu

ttc
Phe

g9c

tac
Tyr
460

aag
Lys

tgc
cys

cCa
Pro

tgc
Cys
285

tgg
Trp

gag
Glu

ctyg
Leu

aac
Asn

ggc
Gly
365

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn
445

acc
Thr

aga
Arg

cCa
Pro

aaa
Lys
270

gtg
val

tac
Tyr

gag
Glu

cac
His
aaa
Lys
350
cag
Gln

atg
Met

cccC
Pro

aac
Asn

ctc
Leu
430

gtc
val

cag
GlIn

gtt
val

gca
Ala
255

ccC
Pro

cag
Gln

cag
Glin
335

gcce
Ala

cCC
Pro

acc
Thr

agc
Ser

tac
Tyr
415

tac
Tyr

ttcC
Phe

aag
Lys

gag
Glu
240

cct
Pro

aag
Lys

gac
Asp

tac
Tyr
320

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys

gac
Asp
400

aag
Lys

age
ser

tca
ser

agc
Ser

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1413



<213> Artifitial Sequence

<400>

36

Met Lys His
1

val

Pro

Asn

Glu

65

Gly

Thr

Tyr

Asp

Lys

145

Gly

Pro

Thr

val

Asn

225

Pro

Leu

Gly

Asp

50

Trp

ser

Leu

Tyr

Ala

130

Gly

Gly

val

Phe

val

210

val

Lys

Ser

Arg

35

Phe

val

val

Tyr

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

Ser

Leu Trp Phe Phe

Glu

20

Ser

Trp

Ala

Lys

Leu

100

Thr

Gly

Ser

Ala

val

180

Ala

val

His

Cys

5

val

Leu

Met

sSer

Gly

85

Gln

Arg

Gln

val

Ala

165

Ser

val

Pro

Lys

245

Gln

LyS

Thr

Ile

70

Arg

Met

Asp

Gly

Phe

150

Leu

Trp

Leu

Ser

Pro

230

Lys

Leu

L.eu

Trp

55

Thr

Ile

Asn

ASp

Thr

135

Pro

Gly

Asn

Gln

Ser

215

ser

Thr

Leu

val

ser

40

Ile

Tyr

Thr

Ser

Tyr

120

Ser

Leu

Cys

Ser

ser

200

Ser

Asn

His

Leu

Glu

25

Ccys

Arg

Thr

Ile

Leu

105

Gly

val

Ala

Leu

Leu

Thr

Thr

Leu

10

Ser

val

Gln

Gly

ser

90

Arg

Gly

Thr

Pro

val

170

Ala

Gly

Gly

Lys

val

Gly

Ala

Ala

Asp

75

Arg

Ser

Tyr

val

Ser

155

Lys

Leu

Leu

Thr

val

235

Pro

Ala

Gly

Ser

Pro

60

Asn

Asp

Glu

Ser

Ser

140

Ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

Ala

Gly

Gly

45

Gly

Thr

Asn

ASp

Pro

125

Ser

Lys

Tyr

ser

ser

205

Thr

Lys

cys

Pro

Leu

30

Phe

Lys

Tyr

Ala

Thr

110

Tyr

Ala

Ser

Phe

Gly

Leu

Tyr

Arg

Pro

Arg

15

val

Arg

Gly

Tyr

Lys

Ala

Tyr

Ser

Thr

Pro

175

val

Ser

val

Ala
255

Trp

Phe

Leu

Ala

80

Ser

Thr

Met

Thr

Ser

160

Glu

His

Ser

Cys

Glu

240

Pro



Glu

AsSp

Asp

Trp

Pro

Glu

Asn

385

Ile

Thr

Lys

Cys

Leu
465

Leu

Thr

val

290

val

Ser

Leu

Ala

Pro

370

Gln

Ala

Thr

Leu

Ser

450

ser

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

<400>
ccagatgggt gctgagcgag gtgcagctgg tggagtctgg gggaggc

<210>
<211>
<212>

Leu

Leu

275

Ser

Glu

Thr

Asn

Pro

355

Gln

val

val

Pro

Thr

435

val

Leu

37
47
DNA

Gly

Met

His

val

Tyr

val

Ser

Glu

Pro

420

val

Met

ser

Gly

Ile

Glu

His

Arg

325

Lys

Glu

Tyr

Leu

Asp

His

Pro

Pro

Ser

Asp

Asn

310

val

Glu

Lys

Thr

Thr

390

Glu

Leu

Lys

Glu

Gly

Ser

Arg

Pro

295

Ala

val

Tyr

Thr

Leu

375

Cys

Ser

Asp

Ser

Ala

455

Lys

Artifitial Sequence

37

38
48
DNA

val

Thr

280

Glu

Lys

Ser

Lys

Ile

360

Pro

Leu

Asn

Ser

Phe

265

Pro

val

Thr

val

cys

345

Ser

Pro

val

Gly

Asp

Trp

Leu

Glu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

Gln

410

Gly

Gln

Asn

Page 17

Phe

val

Phe

Pro

315

Thr

val

Ala

Arg

Gly

Pro

Ser

Gln

His

Pro

Thr

Asn

300

Arg

val

Ser

Lys

Glu

380

Phe

Glu

Phe

Gly

Tyr
460

Pro

cys

285

Trp

Glu

Leu

Asn

Tyr

Asn

Phe

Asn

445

Thr

Lys

val

Tyr

Glu

His

Lys

Gln

Met

Pro

Asn

Leu

430

val

GIn

Pro

val

val

Gln

Gln

335

Ala

Pro

Thr

Ser

Tyr

415

Tyr

Phe

Lys

Lys

val

Asp

Tyr

320

Asp

Leu

Arg

Lys

Asp

LyS

ser

ser

Ser



<213> Artifitial Sequence

<400> 38

cttggtggag gctgagctga cagtgactga agttccttga ccccaggc 48
<210> 39

<211> 705

<212> DNA

<213> Artifitial Sequence

<220>
<221> CDS
<222> (1)..(705)

<400> 39

atg gtg ctg cag acc cag gtg ttc atc tcc ctg ctg ctg tgg atc tcc 48
Met Vval Leu GIn Thr GIn val Phe Ile Ser Leu Leu Leu Trp Ile Ser

1 5 10 15

ggc gcg tac g?c gac atc cag atg aca cag tct cca gct tcc ctg tct 96
Gly Ala Tyr Gly Asp Ile GIn Met Thr Gln Ser Pro Ala Ser Leu Ser
20 25 30

gca tct ctg g%a gaa act gtc acc atc gaa tgt cga gca agt gag gac 144
Ala Ser Leu Gly Glu Thr val Tgr Ile Glu Cys Arg Ala Ser Glu Asp
35 4 45

att tac agt aat tta gcg tgg tat cag cag aaa cca g%g aac tct cct 192
ITe Tyr Ser Asn Leu Ala Trp Tyr GIn GIn Lys Pro Gly Asn Ser Pro
50 55 60

cag ctc ctg atc tat gat gca aat atc ttg gca gat ggg gtc cca tca 240
Gln Leu Leu Ile Tyr Aap Ala Asn Ile Leu Ala Asp Gly val Pro Ser
65 7 75 80

cgg ttc agt g%c agt ggg tct g%c aca cag tat tct cta aag ata aac 288
Arg Phe Ser Gly Ser Gly ser Gly Thr 8én Tyr Ser Leu Lys Ile Asn
85 95

agc ctg caa tct gaa gat gtc gca agt tat ttc tgt caa cag tat aac 336
Ser Leu Gin Ser Glu Asp val Ala Sgr Tyr Phe Cys GIn GIn Tyr Asn
100 105 110

aat tat cct ccg ttc acg ttt gga gtt ggg acc aag ctg gaa ctg aaa 384
Asn Tyr Pro Pro Phe Thr Phe Gly val Gly Thr Lys Leu Glu Leu Lys
115 120 125

Ccgg gct gtg gcc gcc ccc tcece gtg ttc atc ttc ccc ccc tcc gac gag 432
Arg Ala val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu
130 135 140

cag ctg aag tcc ggc acc gcc tcc gtg gtg tgc ctg ctg aat aac ttc 480
GIn Leu Lys Ser Gly Thr Ala ser val val Cys Leu Leu Asn Asn Phe
145 150 155 160

tac ccc aga gag gcc aag gtg cag tgg aag gtg gac aac gcc ctg cag 528
Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val Asp Asn Ala Leu GIn
165 170 175

tcc g%g aac tcc cag gag agc gtg acc gag cag gac agc aag gac agc 576
Ser Gly Asn Ser GlIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser
180 185 190

acc tac agc ctg agc agc acc ctg acc ctg agc aaa gcc gac tac gag 624
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
195 200 205

Page 18



aag cac aag gtg tac gcc tgc
Lys His Lys val Tyr Ala Cys

210

215

ccc gtc acc aag agc ttc aac
pro val Thr Lys Ser Phe Asn

225

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

<400>

230

40
235
PRT
Artifitial Sequence

40

Met val Leu

1

Ile

Gln

65

Arg

ser

Asn

Arg

Gln

145

Tyr

ser

Thr

Ala

Ser

Phe

Leu

Tyr

Ala

130

Leu

Pro

Gly

Tyr

Tyr

Leu

35

Ser

Leu

Ser

GlIn

Pro

115

val

Lys

Arg

Asn

ser
195

Gln

Gly

20

Gly

Asn

Ile

Gly

ser

100

Pro

Ala

Ser

Ser
180

Leu

Thr
5
Asp
Glu
lL.eu
Tyr
Ser
85
Glu
Phe
Ala
Gly
Ala
165

Gln

Ser

Gln

Ile

Thr

Ala

Asp

70

Gly

Asp

Thr

Pro

Thr

150

Lys

Glu

Ser

val

Gln

val

Trp

55

Ala

Ser

val

Phe

Ser

135

Ala

val

Ser

Thr

Glu

agg
Arg

Phe

Met

Thr

40

Tyr

Asn

Gly

Ala

Gly

val

Ser

Gln

val

Leu
200

Ile

Thr

25

Ile

Gln

Ile

Thr

ser

105

val

Phe

val

Trp

Thr

185

Thr

acc
Thr

gag
Glu

ser

10

GIn

Glu

Gln

Leu

Gln

90

TYyr

Gly

Ile

val

Leu

Page 19

cac cag ggc ctg agc tcc
His GIn Gly Leu Ser Ser

tgt
Cys
235

Leu

Ser

Cys

Lys

Ala

75

Tyr

Phe

Thr

Phe

Cys

155

val

Gin

ser

220

Leu

Pro

Arg

Pro

60

Asp

Ser

Cys

Lys

Pro

140

Leu

ASp

Asp

Lys

Leu

Ala

Ala

45

Gly

Gly

Leu

Gln

Leu

125

Pro

Leu

Asn

Ser

Ala
205

Trp

Ser

30

Ser

Asn

val

Lys

Gln

110

Glu

Ser

Asn

Ala

Lys

190

Asp

Ile

15

Leu

Glu

ser

Pro

Ile

95

Tyr

Leu

Asp

Asn

Leu

175

Asp

Tyr

Ser

sSer

Asp

Pro

Ser

80

Asn

Asn

Lys

Glu

Phe

160

ser

Glu

672

705



Lys His Lys val Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser Ser
210 220

Pro val Thr Lys Ser 528 Asn Arg Gly Glu Cys

215

225 235
<210> 41

<211> 48

<212> DNA

<213> Artifitial Sequence

<400> 41

atctcecggeg cgtacggcga catccagatg acacagtctc
<210> 42

<211> 45

<212> DNA

<213> Artifitial Sequence

<400> 42

ggagggggeg gccacagecc gtttcagttc cagettggtce
<210> 43

<211> 1401

<212> DNA

<213> Artifitial Sequence

<220>

<221> (DS

<222> (1)..(1401)

<400> 43

atg aaa cac ctg tgg ttc ttc ctc ctg ctg gtg
Met Lys His Leu Trp Phe Phe Leu Leu Leu val
1

gtg ctg
val Leu

Pro

agc act

agc cag gtt aag ctg ctg cag tct ggg
Ser Gln val Lys Leu Leu Gln Ser Gly
20 25

cct g%t gct tca gtg aag ttg tcc tgc aag act
Gly

Ala Ser val Lys Leu Ser Cys Lys Thr
35 40

agc tat atg agt tgg ttg aag cag gtg

Sser Thr Ser Tyr Met Ser Trp Leu Lys GIn val

50
gag tgg

55

Glu Trp Tle Gly Trp ITe Tyr Ala Gly Asp

65

att gga tgg att tat gct gga gat g?t
Gly
70 75

cag aag ttc aag ggc aag gcc aca ctg aca gta
Gln Lys Phe Lys Gly Lys Ala Thr Leu Thr val

85 90

aca gca tac atg gat ctc agc agc ctg aca tct
Thr Ala Tyr Met Asp Leu Ser Ser Leu Thr Ser

100 105

tat ttt tgt gca acg gat ggt tat g%g gat tgg
Gly

Tyr Phe Cys Ala Thr Asp Gly Tyr

Asp Trp
page 20

cagcttcc

CCaac

gca
Ala

gct
Ala

tct
ser

cct
Pro
60

ggt
Gly

gac
Asp

gag
Glu

Tttt
Phe

gct
Ala

gag
Glu

ggt
Gly
45

gga
Gly

act
Thr

aaa
Lys

gac
Asp

gct
Ala

cCcC
Pro

ctg
Leu
30

ittt
Phe

ccg
Pro

aag
Lys

tct
Ser

gct
Ala
110

tac
Tyr

aga
Arg
15

gta
val

acc
Thr

agt
ser

tat
Tyr

tct
ser
95

gca
Ala

tgg
Trp

tgg
Trp

aaa
Lys

ttc
Phe

att
Ile

aat
Asn
80

agc
Ser

gtc
val

48

45

48

96

144

192

240

288

336

384



caa
Gin

gtc
val
145

gcc
Ala

agc
Ser

gtc
val

cCcC
Pro

aag
Lys
225

gac
Asp

oty

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu

ggc
Gly
130

ttcC
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcce
ser
210

CCC
Pro

aaa
Lys

cccC
Pro

tcc
Ser

gac
Asp
290

aat
Asn

gt
va

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

115

act
Thr

cccC
Pro

g99c

daac
Asn

cag
Gln
195

agc
Ser

agc
ser

act
Thr

tca
ser

cgg
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
Cys

ctg
lL.eu

ctg
Leu

tgc
Cys

tca
Ser
180

tcc
Ser

agc
ser

aac
Asn

cac
H1s

gtc
val
260

acc
Thr

9ag

aag
Lys

agc
Ser

aag
Lys
340

atc
Ile

cCccC
Pro

ctg
LLeu

gtc
val

gca
Ala

ctg
Leu
165

ggc
Gly

tca
ser

ttg
l.eu

acc
Thr

aca
Thr
245

ttcC
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

tcc
ser

CcCa
Pro

gtc
val

act
Thr

ccc
Pro
150

gtc
val

gcc
Ala

oty

oty

aag
Lys
230

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

aad
Lys

tcc
Ser

dda
Lys

gtc
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gt
va

cCa
Pro

ttc
Phe

gtc
val

ttc
Phe
295

cCcC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

120
agc
Ser

tcc
Ser

gac
Asp

acc
Thr

tac
TYyr
200

cag
Gln

gac
Asp

cCC
Pro

ccc
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
sSer

aaad
Lys
360

gag
Glu

ttc
Phe

tca
Ser

aag
Lys

tac
Tyr

agc
ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

ggc
Gly

gag
Glu

tat
Tyr

gcce
Ala

agc
ser

ttc
Phe
170

oty

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

dda
Lys

gt
va

tac
Tyr

gag
Glu

cac
His
330
aaa
Lys

cag
Gln

atg
Met

ccc
Pro

Page 21

tcc
Ser

acc
Thr
155

cccC
Pro

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

CCcC
Pro

gt
va

gt
va

cag
GIn
315

cag
Gln

gcc
Ala

cCcC
Pro

acc
Thr

agc
ser

acc
Thr
140

tct
ser

gaa
Glu

cac
His

agc
Ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gt
va

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

125

aag
Lys

ccce
Pro

acc
Thr

gtg
val
205

aac
Asn

cCccC
Pro

gaa
Glu

gac
ASp
gac
AS

285
ggc
Gly

aac
Asn

tgg
Trp

CcCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

aaa
Lys

ctc
Leu

acc
Thr
270

gtg

p val

gtg

agc
ser

ctg
Leu

gcce
Ala
350

cca
Pro

cag
Gln

gcc
Ala

cca
Pro

aca
Thr

acc
Thr
175

CcCcC
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

aat
Asn
335

CcCcC
Pro

cag
Gln

gtc
val

gt
va

agc
Ser

gcc
Ala

160

gty

val

gct
Ala

gt
va

cac
H1s

tgt
Cys
240

ggg
Gly

atg
Met

cac
H1s

tac
Tyr
320

oty

atc
Ile

gtg
val

agc
ser

gag
Glu

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200



385

tgg
Trp

gac
Asp

cat
His

cce
Pro
465

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

oty

<210>
<211>
<212>

<213>

<400>

agc
ser

gac
Asp

agc
ser
435

gct
Ala

aaa
Lys

44

467
PRT
Artifitial Sequence

44

Met Lys His

1

val

Pro

Ser

Glu

65

Gln

Thr

TYyr

Gln

val
145

Leu

Gly

Thr

50

Trp

LyS

Ala

Phe

Ser

Ala

35

Ser

Ile

Phe

Tyr

Pro

aat
Asn

tcc
ser
420

agg
Arg

ctg
Leu

lLeu

GIn

20

Ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

o
405

gac
Asp

tgg
Trp

cac
H1s

Trp
5
val
val
Met
Trp
Gly
85
Asp
Thr

val

Ala

390

cag
Gln

cag
Gln

aac
Asn

Phe

LysS

Lys

ser

Ile

70

Lys

Leu

Asp

Thr

Pro
150

cccC
Pro

tcc
Ser

cag
Gln

cac
His
455

Phe

Leu

Leu

Trp

55

Tyr

Ala

Ser

Gly

val

135

ser

gag
Glu

ttcC
Phe

g9c
Gly
440

tac
Tyr

Leu

Leu

Ser

40

Leu

Ala

Thr

Ser

TYyr

120

Ser

Ser

aac
Asn

TtcC
Phe
425

aac
Asn

acc
Thr

Leu

Gln

25

cys

Lys

Gly

Leu

Leu

105

Gly

ser

Lys

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

GlIn

Asp

Thr

90

Thr

Asp

Ala

ser

Page 22

395
tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

val

Gly

Thr

val

Gly

75

val

ser

Trp

Ser

Thr
155

aag
Lys

agc
Ser

tca
Ser

agc
Ser
460

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

Lys

ASp

Ala

125

Lys

Gly

acc
Thr

ctc
Leu
430

tcc
ser

tcc
Ser

Pro

Leu

30

Phe

Pro

Lys

Ser

Ala

110

Tyr

Gly

Gly

cct
Pro
415

acc
Thr

gt
Va

ctyg
Leu

Arg

15

val

Thr

Ser

Tyr

Ser

95

Ala

Trp

Pro

Thr

400

ccc
Pro

gtg

atg -

Met

tct
Ser

Trp

Lys

Phe

Asn

80

ser

val

Gly

Ser

Ala
160

1248

1296

1344

1392

1401



Ala

Ser

val

Pro

Lys

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Leu

Trp

Leu

ser

210

Pro

Lys

Pro

ser

Asp

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Gly

Asn

GlIn

195

Ser

Ser

Thr

ser

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

Cys

ser

Asp

Cys

ser

180

ser

Ser

Asnh

His

val

260

Thr

Glu

Lys

ser

Lys

Ile

Pro

Leu

Asn

Ser
420

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

cys

ser

Pro

val

val

Ala

Gly

Gly

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

ser

Gly

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

375

Gly

Pro

ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

360

Glu

Phe

Glu

Phe

Tyr

Ser

185

ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asnh

345

Gly

Glu

Tyr

Asn

Phe
425

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

G1n

Met

Pro

Asn
410

Pro
val
Ser
Ile
val
235
Ala
Pro
val
val
Gln
315
Gln
Ala
Pro
Thr
Ser

395

Tyr

Glu

His

Ser

cys

220

Glu

Pro

Lys

val

Asp

300

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Leu Tyr Ser

Page 23

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu
430

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

sSer

Glu

Thr

Ash

335

Pro

Gin

val

val

Pro

415

Thr

val

val

His

Cys

240

Gly

Met

His

val

Tyr

320

Gly

val

Ser

Glu

400

Pro

val



Asp Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val Met
435

440

445

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

450

Pro Gly Lys

465

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

<400>
ccagatgggt gctgagccag gttaagctgce tgcagtctgg ggctgag

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

<400>
cttggtggag gctgagctga cagtgaccag agtgccttgg ccccag

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

<220>
<221>
<222>

<400>

atg
Met
1

ggc
Gly

gca
Ala

ata
Ile

cag
GlIn
65

cgg
Arg

agce

gtg
val

gcg
Ala

tct
Ser

tac
Tyr
50

ctc
Leu

ttc
Phe

ctg

45
47
DNA

455

Artifitial Sequence

45

46
46
DNA

Artifitial Sequence

46

47
705
DNA

Artifitial Sequence

CDS
..

47
ctg
Leu

tac
Tyr

ctg
Leu
35

agt
Ser

ctg
Leu

agt
ser

Caa

(705)

cag
GIn

ggc

20
gga
Gly

aat
Asn

atc
Ile

Gly

tct

acc
Thr

gac
Asp

gaa
Glu

tta
Leu

tat
Tyr

agt
Ser
85

gaa

cag
Gln

atc
Ile

act
Thr

acg
Ala

gat
Asp
70

999
Gly

gat

gtg

cag
Gin

gtc
val

tgg
Trp
55

gca
Ala

tct
Ser

gtc

ttc
Phe

atg
Met

acc
Thr
40

tat
Tyr

aat
Asn

atc
Ile

aca
Thr
25

atc
Ile

cag
GlIn

atc
Ile

aca
Thr

agt

tcc
Ser
10

cag
Gln

gaa
Glu

cag
Gln

ctg
Leu

cag
Gln
90

tat

Page 24

ctg
Leu

tct
Ser

tgt
cys

ddad
LysS

gca
Ala
75

tat
Tyr

ttc

460

ctg
Leu

cCa
Pro

cga
Arg

cca
Pro
60

gat
AsSp

tct
Ser

tgt

ctg
Leu

gct
Ala

gca
Ala
45

999
Gly

cta
Leu

Caa

tgg
Trp

tcc
ser
30

agt
ser

aac
Asn

gtc
val

aag
Lys

cag

atc
Ile
15

ctg
Leu

Glu

tct
Ser

cCa
Pro

ata
Ile
95

tat

tcc
ser

tct
Ser

gac
Asp

cct
Pro

tca
Ser
80

dac
Asn

aacC

47

46

48

96

144

192

240

288

336



Ser Leu

aat tat

Asn Tyr

cgg gct
Arg Ala

130

cag ctg
Gln Leu
145

tac ccc
Tyr Pro

tcc ggg
Ser Gly

acc tac
Thr Tyr

aag cac
Lys His
210

ccc gtc

Pro val
225

<210>
<211>
<212>
<213>
<400>

Met val
1

Gly Ala
Ala Ser
ITe Tyr

50

Gln Leu
65

Gln ser Glu Asp val
100

cct ccg ttc acg ttt
Pro Pro Phe Thr Phe
115

gtg gcc gcc ccc tec
val Ala Ala Pro Ser
135

aag tcc ggc acc gcc
Lys Ser Gly Thr Ala
150

aga gag gcc aag gtg
Arg Glu Ala Lys val
165

aac tcc cag gag agc
Asn Ser GIn Glu Ser
180

agc ctg agc agc acc
Ser Leu Ser Ser Thr
195

aag gtg tac gcc tgc
Lys val Tyr Ala Cys
215

acc aag agc ttc aac
Thr Lys Ser Phe Asn
230

48

235

PRT

Artifitial Sequence

48
Leu GIn Thr GIn val
5

Tyr Gly Asp Ile GIn
20

teu Gly Glu Thr val
35

Ser Asn Leu Ala Trp
55

Leu Ile Tyr Asp Ala
70

Arg Phe Ser Gly Ser Gly Ser

Ser Leu

85

Gln ser Glu Asp val

Ala

gga
Gly
120

gt
va

tcc
Ser

cag
Gln

ctg
Leu
200

gag
Glu

agg
Arg

Phe
Met
Thr
40

Tyr
Asn

Gly

Ala

ser 1

105
gct
Ala

ttc
Phe

gt
va

tg9
Trp

acc
Thr
185

acc
Thr

Ile

Thr

25

Ile

GlIn

Ile

Thr

ser

aag
Lys
170

gag
Glu

ctg
Leu

acc
Thr

gag
Glu

Ser
10

Gln
Glu
Gln

Leu

Gln
90

Phe

acc
Thr

ttc
Phe

tgc
Cys
155

gtg
val

cag
Gln

agc
ser

cac
H1s

tgt
cys
235

Leu

Ser

Cys

Lys

Ala

75

Tyr

cys
aag

Lys

cce
Pro
140

ctg
Leu

gac
Asp

gac
Asp

daa
Lys

cag
Glin
220

Leu
Pro
Arg
Pro
60

Asp

ser

Tyr Phe Cys

Page 25

Gln

ctg
Leu
125

ccc
Pro

ctyg
Leu

aac
Asn

agc
Ser

gcc
Ala
205

ggc
Gly

Leu

Ala

Ala

45

Gly

Gly

Leu

Gln

Gln
110
gaa
Glu

tcc
ser

aat
Asn

gcc
Ala

aag
Lys
190

gac
Asp

ctg
Leu

Trp

sSer

30

Ser

Asn

val

Lys

GIn

Tyr
ctg

Leu

gac
Asp

aac
Asn

ctg
Leu
175

gac
Asp

tac
Tyr

agc
ser

Ile
15

Leu
Glu
ser
Pro
Ile
95

Tyr

Asn

daa
Lys

gag
Glu

TtcC
Phe
160

cag
Glin

agc
ser

gag
Glu

tcc
ser

Ser

sSer

Asp

Pro

ser

80

Asn

Asn

384

432

480

528

576

624

672

705



Asn Tyr

Arg Ala
130

Gln Leu
145

Tyr Pro

ser Gly

Thr Tyr

Lys His
210

Pro val
225

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

<400>

Pro

115

val

Lys

Arg

Asn

Ser

195

Lys

Thr

49
45
DNA

100 105

Pro Phe Thr pPhe Gly Ala Gly Thr

Ala Ala Pro Ser val Phe Ile Phe
135

Ser Gly Thr Ala ser val val Cys
150 155

Glu Ala Lys val Gln Trp Lys val
165 170

ser Gln Glu ser val Thr Glu GlIn
180 ‘ 185

Leu Ser Ser Thr Leu Thr Leu Ser
200

val Tyr Ala Cys Glu val Thr His
215

Lys Ser Phe Asn Arg Gly Glu Cys
230 235

Artifitial Sequence

49

ggagggggcg gccacagccc gtttcagttc cagettggtc

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

<220>
<221>
<222>

<400>

50
1401
DNA

Artifitial Sequence

CDS
..

50

atg aaa cac

Met Lys
1

gtg ctg
val Leu

cct ggt

His

agc
Ser

gct

Pro Gly Ala

agc act

35

agt

(1401)

ctg tgg ttc ttc ctc ctg ctg gtg
Leu Trp Phe Phe Leu Leu Leu Val

cag gtt aag ctg ctg cag tct ggg
GIn val Lys Leu Leu GIn Ser Gly
20 25

tca gtg aag ttg tcc tgc aag act
Ser val Lys Leu Ser Cys Lys Thr
40

tat atg agt tgg ttg aag cag gtg
Page 26

Lys

Pro

140

Leu

Asp

Asp

Lys

GlIn
220

Leu

125

Pro

Leu

Asn

Ser

Ala

205

Gly

ccagc

gca
Ala

gct
Ala

tct
ser

cct

gct
Ala

gag
Glu

ggt
Gly
45

gga

110

Glu

Ser

Asn

Ala

Lys

Asp

Leu

cccC
Pro

ctg
Leu
30

Tttt
Phe

ccg

Leu

Asp

Asn

Leu
175

Asp

Tyr

Ser

aga
Arg
15

gta
val

aca
Thr

agt

Lys

Phe
160

Gln

Ser

Ser

tgg
Trp

ada
Lys

ttc
Phe

act

45

48

96

144

192



Ser

gag
Glu
65

cag
Gln

aca
Thr

tat
Tyr

caa
Gln

gtc
val
145

gcc
Ala

agc
Ser

gtc
val

CCC
Pro

aag
Lys
225

gac
Asp

&y

atc
Ile

gaa
Glu

cat
His
305

g9

Thr
50

tgg
Trp

aag
Lys

gca
Ala

ttc
Phe

ggc
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tece
Ser
210

ccc
Pro

aaa
Lys

cCcC
Pro

tcc
ser

gac
AsSp
290

aat
Asn

gtg

Ser

att
Ile

ttc
Phe

tac
Tyr
tgt
Cys
115
act
Thr

ccc
Pro

ggc

aac
Asn

cag
Gln
195

agc
Ser

agc
Ser

act
Thr

tca
Ser

€gg
Arg
275

cct
Pro

gcc
Ala

gtc

aag
Lys

atg
Met
100

gca
Ala

ctg
Leu

ctg
Leu

tgc
Cys

tca
Ser
180

tcc
Ser

agc
ser

aac
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc

Met

tgg
Trp

ggc
Gly
85

gat
Asp

acg
Thr

gtc
val

gca
Ala

ctg
L.eu
165

ggc
Gly

tca
Ser

ttg
Leu

acc
Thr

aca
Thr
245

ttcC
Phe

cct
Pro

gtc
val

aca
Thr

gtc

Ser

att
Ile
70

aag
Lys

ctc
Leu

gat
Asp

act
Thr

ccc
Pro
150

gtc
val

gcc
Ala

Gly

ggc

aag
Lys
230
tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc

Trp
55

tat
Tyr

gcc
Ala

agc
Ser

gtc
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gt
va

cca
Pro

ttce
Phe

gtc
val

ttc
Phe
295

cCcC
Pro

acc

Leu

gct
Ala

aca
Thr

agc
ser

tat
Tyr
120

agc
ser

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Gln

gac
Asp

ccc
Pro

cccC
Pro

aca
Thr
280

aac
AsSn

cgg
Arg

gtc

ctg
Leu

ctg
Leu
105

gg9g
Gly

tca
ser

aag
LyS

tac
Tyr

agc
Ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
cys

tgg
Trp

gag
Glu

ctg

Gln

gat
Asp

aca
Thr
90

aca
Thr

gat
Asp

gcce
Ala

agc
ser

e
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

add
Lys

gt
Va

tac
Tyr

gag
Glu

cac

Page 27

val
ggt
Sy
75

gta
val

tct
Ser

tgg
Trp

tcc
Ser

acc
Thr
155

cCccC
Pro

gt
Va

agc
ser

atc
Ile

gtt
val
235

gca
Ala

cCC
Pro

gty
val

cag
Gln
315

cag

Pro
60

ggt
Gly

gac
Asp

gag
Glu

ttt
Phe

acc
Thr
140

tct
ser

gaa
Glu

cac
His

agc
ser

tgc
Cys
220

gag
Glu

cCct
Pro

aag
Lys

gt
va

gac
AsSp
300

tac
Tyr

gac

Gly

act
Thr

aaa
Lys

gac
Asp

act
Thr
125

aag
Lys

ggc

ccC
Pro

acc
Thr

gt
va
205

aac
AsSn

ccc
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

tgg

Pro

aag
Lys

ttt
Phe

gct
Ala
110

tac
Tyr

ttc
Phe
190

gt
va

val

dadd
Lys

ctc
Leu

acc
Thr
270

gt
va

gty

agc
sSer

cty

Ser

tat
Tyr

tct
Ser
95

gca
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

cce
Pro
acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc

Ser.

gag
Glu

acg
Thr

aat

Thr

aat
Asn
80

agc
ser

gtc
val

agc
Ser

gcce
Ala
160

gt
Va

gct
Ala

gtg

cac
His
tgt
Cys
240
999
&y

atg
Met

cac
H1s

gtg

tac
Tyr
320

ggc

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008



Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gtg
val

gac
Asp

cat
His

ccce
Pro
465

val

gag
Glu

aad
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
cys

agce
Ser

gac
Asp

agc
Ser
435

gct
Ala

ddad
Lys

51
467
PRT

Ser

aag
Lys
340
atc
Ile

cCcC
Pro

ctg
Leu

aat
Asn

tcc
Ser
420

agg
Arg

ctg
Leu

val
325

tgc
Cys

tcc
Ser

CCa
Pro

gtc
val

ggc
&ty
405
gac

Asp

tgg
Trp

cac
His

Leu

aag
Lys

aaa
Lys

tcc
ser

aaa
Lys
390

cag
GIn

cag
Gln

aac
Asn

Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

CcCC
Pro

tcc
Ser

cag
Gin

cac
His
455

Artifitial Sequence

51

Met Lys His

1

val

Pro

ser

Glu

65

Gln

Leu

ser

Gly Ala
35

Thr
50

Trp

Lys

Ser

Ile

Phe

Leu

GIn

20

Ser

Tyr

Gly

Lys

Trp
5

val
val
Met
Trp

Gly

Phe

Lys

Lys

Ser

Ile

70

Lys

Phe

Leu

Leu

Trp

55

Tyr

Ala

val

tcc
ser

ada
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ttc
Phe

ggc
Gly
440

tac
Tyr

Leu
Leu
Ser
40

Leu

Ala

Thr

Leu

aac
Asn
345

oty

gag
Glu

tat
Tyr

dacC
Asn

ttc
Phe
425

aac
Asn

acc
Thr

Leu
Gln
25

cys
LYysS

Gly

Leu

His
330

aaa
Lys

cag
Gln

atg
Met

CcCC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

Gln

ASp

Gln

gce
Ala

cccC
Pro

acc
Thr

agc
Ser
395

tac
Tyr

tac
Tyr

tte
Phe

aag
Lys

val

Gly

Thr

val

Gly
75

Asp

ctc
Leu

€gg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
Ser

tca
Ser

agc
ser
460

Ala

Ala

Ser

Pro

60

Gly

Thr val Asp

Page 28

Trp

cca
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala
Glu
Gly
45

Gly

Thr

Lys

Leu

gcce
Ala
350

cca
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
ser

Pro

Leu

30

Phe

Pro

Lys

Phe

Asn
335

CcCC
Pro

cag
Gln

gtc
val

gt
va

cct
Pro
415

acc
Thr

gt
va

ctg
Leu

Arg

15

val

Thr

ser

Tyr

Ser

Gly

atc
Ile

agc
Ser

gag
Glu
400

CcCcC
Pro

gt
va

atg
Met

tct
sSer

Trp

Lys

Phe

Thr

Asn

80

ser

1050

1104

1152

1200

1248

1296

1344

1392

1401



Thr

Tyr

Gin

val

145

Ala

Ser

val

Pro

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Ala

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

ser

ASp

290

Asn

val

Glu

Lys

Tyr

Cys

115

Thr

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

Arg

Pro

Ala

val

Tyr

Thr

Met

100

Ala

Leu

Leu

Cys

Ser

180

Ser

Ser

Asn

His

val

260

Thr

Glu

Lys

Ser

Lys

Ile

85

ASp

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Leu

Glu

Lys

Lys

Leu

Lys

Lys

ser

Gly

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Ser

Tyr

120

Ser

Ser

Asp

Thr

Tyr

200

Glin

AsSp

Pro

Pro

Thr

280

Asn

Arg

val

ser

Lys

Leu

105

Gly

Ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

cys

Pro

265

cys

Trp

Glu

Leu

Asn

345

Gly

90

Thr

ASp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

ser

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

GlIn

315

Gln

Ala

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

300

Tyr

Asp

Leu

Gln Pro Arg

Page 29

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Ala

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

ser

Glu

Thr

Asn

335

Pro

Gln

val

Gly

ser

Ala

160

val

Ala

val

His

cys

240

Gly

Met

His

val

TYyr

Gly

Ile

val



Tyr

Leu

385

Trp

val

Asp

His

Pro
465

355

Thr Leu
370

Thr Cys

Glu Ser

Leu Asp

Lys ser
435

Glu Ala
450

Gly Lys

<210> 52
<211> 5
<212> PRT

<213>

<400> 52

Pro

Leu

Asn

Ser

420

Arg

Leu

Pro

val

Asp

Trp

His

Asp Phe Trp Met Thr
1 5

<210> 53
<211> 17
<212> PRT
<213>
<400> 53
1

Gly

<210> 54
<211> 13
<212> PRT
<213>
<400> 54

Asp Asp Tyr Gly Gly Tyr Ser Pro Tyr Tyr Met Asp Ala
1 5 10

Ser

Lys

Gln

Gly

Glin

Asn

Rattus norvegicus

Rattus norvegicus

Rattus norvegicus

Arg

Gly

Pro

Ser

Gln

His
455

360

Glu

Phe

Glu

Phe

Glu

Tyr

Asn

Phe

425

Asn

Thr

Met

Pro

Asn

410

Leu

val

Gln

pPage 30

Thr

ser

395

Tyr

Tyr

Phe

Lys

Asp

Lys

ser

Ser

Ser
460

365

Asn

Ile

Thr

LyS

cys

445

Leu

Gln

Ala

Thr

Leu

430

Ser

Ser

val

val

Pro

415

Thr

val

Leu

Ser
Glu
400
Pro
val

Met

Ser

ser Ile Thr Tyr Thr Gly Asp Asn Thr Tyr Tyr Ala Gly Ser val Lys
5 10 15



<210> 55

<211> 5

<212> PRT

<213> Rattus norvegicus
<400> 55

Thr Ser Tyr Met Ser

1 5

<210> 56

<211> 17

<212> PRT

<213> Rattus norvegicus

<400> 56

Trp Ile Tyr Ala Gly Asp Gly Gly Thr Lys Tyr Asn GIn Lys Phe Lys
1 5 10 15

Gly

<210> 57

<211> 9

<212> PRT

<213> Rattus norvegicus
<400> 57

Asp Gly Tyr Gly Asp Trp Phe Ala Tyr
1 5

<210> 58

<211> 5

<212> PRT

<213> Rattus norvegicus
<400> 58

Thr Ser Tyr Met Ser

1 5

<210> 59

<211> 17

<212> PRT

<213> Rattus norvegicus
<400> 59

Trp Ile Tyr Ala Gly Asp Gly Gly Thr Lys Tyr Asn GlIn Lys Phe Lys
1 5 10 15

Gly

<210> 60
<211> 9
<212> PRT

<213> Rattus norvegicus

Page 31



<400>

Asp Gly Tyr Gly Asp Trp Phe Thr Tyr
1 5

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

<400>

1

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

<400>

Gly Ala Thr Asn Leu Ala Asn
1

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

<400>

Leu Lys His Asn Glu Tyr Pro Phe Thr
1 5

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

<400>

60

61
11
PRT
Rattus norvegicus

61

62

7

PRT

Rattus norvegicus

62

5
63
9
PRT .
Rattus norvegicus

63

64

11

PRT

Rattus norvegicus

64

Arg Ala Ser Gln Asp Ile Gly Asn Tyr Leu Arg
5 10

Arg Ala Ser Glu Asp Ile Tyr Ser Asn Leu Ala
1 5

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

<400>

Asp Ala Asn Ile Leu Ala Asp
1 5

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

<400>

65

7

PRT

Rattus norvegicus

65

66
10
PRT
Rattus norvegicus

66

pPage 32



GIn GIn Tyr Asn Asnh Tyr Pro Pro Phe Thr
1 5

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

<400>
1

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

<400>
1

<210>
<211>
<212>
<213>
<400>
Gln GIn
1

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

<400>

Met val

1

Thr Leu

Leu Glu

val Tyr
50

Lys Asp

Pro Asn

67
11
PRT

Rattus norvegicus

67

68
7
PRT

Rattus norvegicus

68

69
10
PRT

Rattus norvegicus

69

Tyr

70
822
PRT
Homo

70

Ser

Ser

Pro

35

val

Ala

Asn

Asn Asn
5

sapiens

Trp Gly
5

Leu Ala

20

Glu Glu

Ala Ala

Ala val

Arg Thr
85

Tyr

Arg

Arg

Pro

Pro

Ile

70

val

Asp Ala Asn Ile Leu Ala Asp
5

Pro

Phe

Pro

Pro

Gly

55

Ser

Leu

Pro

ITe

Ser

Thr

40

Glu

Trp

Ile

Arg Ala Ser Glu Asp Ile Tyr Ser Asn
5

Phe

Ccys

Phe

25

Lys

Ser

Thr

Gly

10

Leu Ala
10

Thr
10

Leu val
10

ser Leu

Tyr Gln

Leu Glu

Lys Asp
75

Glu Tyr
90
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val

val

Ile

val

60

Gly

Leu

val

Glu

Ser

45

Arg

val

GlIn

Thr

Asp

30

Glin

cys

ITe

Met

15

Thr

Pro

Leu

Leu

Thr

Glu

Leu

Gly

80

Gly



Ala

val

ser

Ser

145

Lys

Phe

Lys

val

225

Asn

Ile

Asp

Gln

Gly

Asn

Glu

Ala

Thr

Asp

ser

130

Met

Arg

Asn

Lys

His

Leu

val

Trp

Leu

Ala

TYr

Trp

Pro

Ser

115

Gly

Asn

Glu

Cys

Gly

Asn

Gly

Thr

GIn

Glu

275

Ile

Pro

Glu

Ile

Leu
355

Asp

ser

Lys

Pro

180

Lys

GIn

Asn

Tyr

Ala

260

Phe

Lys

Tyr

val

Cys

340

Thr

Asp

Thr

Asp

Asn

Glu

His

Tyr

His

245

Gly

val

His

Leu

Leu

325

Lys

val

ser

Trp

Glu

Asn

150

Leu

Gly

Phe

Trp

Thr

230

Leu

Leu

Cys

val

Lys

310

Ala

val

Leu

Gly

Tyr

Lys

His

Gly

Lys

Ser

215

cys

Asp

Pro

Lys

Glu

295

val

Leu

Ser

Pro

Leu

Phe

120

Asp

Arg

Ala

Asn

Gln

200

Leu

val

val

Ala

val

280

Lys

Leu

Phe

Asn

Lys

Tyr

105

Met

Thr

Ala

val

Pro

185

Glu

Ile

val

val

Asn

265

Tyr

Asn

Lys

Asn

Tyr

345

Gln

Ala

val

Asp

Pro

Pro

170

Met

His

Met

Glu

Glu

250

Ala

Ser

Gly

val
330

ITe

Gln

Page 34

Cys

Asn

Gly

Tyr

155

Ala

Pro

Arg

Glu

Asn

235

Arg

Ser

Asp

ser

Ser

315

Thr

Gly

Ala

Thr

val

Ala

140

Trp

Ala

Thr

Ile

Sser

220

Glu

Ser

Thr

Ala

Lys

Gly

Glu

GIn

Pro

Ala

Thr

125

Glu

Thr

Asn

Met

Tyr

Pro

val

Gln

285

Tyr

Ile

Ala

Ala

Gly

Ser

110

Asp

Asp

Asn

Thr

Gly

val

Gly

His

val

270

Pro

Gly

Asn

Asp

Asn

350

Arg

Arg

Ala

Phe

Thr

val

175

Trp

Tyr

Pro

Ser

Arg

Gly

His

Pro

Ser

Ala

335

Gln

Glu.

Thr

Ile

val

Glu

160

Lys

Leu

Lys

Ser

Ile

240

Pro

Gly

Ile

Asp

Ser

320

Gly

Ser

Lys



His

Ala

Thr

Ser

465

Lys

val

val

Leu

His

545

Leu

Leu

Arg

Tyr

His
625

Ile

370

val

Lys

Lys

Glu

Thr

450

Glu

Leu

Met

Thr

Ser

530

Lys

TYyr

Arg

val

Gln

610

Arg

Thr

Phe

Asn

Leu

Ser

435

Arg

Tyr

Thr

Ala

val

515

Asp

Asn

val

Ala

Pro

595

Leu

Asp

Ala

Leu

Thr

Thr

420

ser

Leu

Glu

Leu

Glu

500

Ala

Leu

Ile

Ile

Ala

Leu

sSer

Ile

Thr

405

Lys

Ser

Ser

Leu

Gly

Ala

val

val

Ile

val

565

Arg

Glu

Arg

Ala

Pro

Ala

390

Lys

Arg

Ser

Ser

Pro

470

Lys

val

Lys

Ser

Asn

550

Glu

Pro

Gln

Gly

Ala
630

Asp

375

Cys

Lys

Ile

Met

Thr

455

Glu

Pro

Gly

Met

Glu

535

Leu

Tyr

Pro

Met

Met

615

Arg

Tyr

Met

Pro

Pro

Asn

440

Ala

Asp

Leu

Leu

520

Met

Leu

Ala

Gly

Thr

600

Glu

Asn

Leu

val

Asp

Leu

425

ser

Asp

Pro

Gly

505

Lys

Glu

Gly

ser

Met

585

Phe

Tyr

val

Glu

val

Phe

410

Arg

Asn

Thr

Lys

Glu

490

Lys

Asp

Met

Ala

Lys

Leu

Leu

page 35

Ile

Thr

395

ser

Arg

Thr

Pro

Trp

Gly

Asp

Asp

Met

Ccys

555

Gly

Tyr

Asp

Ala

val
635

Ala

380

val

Ser

Gln

Pro

Met

460

Glu

Cys

Lys

Ala

Asn

Ser

Leu

ser

620

Thr

Ile

val

Leu

445

Leu

Phe

Phe

Pro

Thr

525

Met

Gln

Leu

Tyr

val

605

Gln

Glu

Tyr

Leu

Pro

Thr

430

val

Ala

Pro

Gly

Lys
510

AsSp

Arg

590

Ser

Lys

Asn

Cys

Cys

Ala

415

val

Arg

Gly

Arg

Gin

495

Glu

Lys

Gly

Gly

Glu

575

Ile

Cys

Cys

Asn

Arg
400

val

Ser

val

Asp

Lys

Pro

560

Tyr

Asn

Thr

val
640



Met

Tyr

Pro

Ser

Tyr

705

His

Met

GlIn

Glu

Pro

785

Pro

AsSn

Lys

Tyr

Glu

Phe

690

Pro

Arg

Arg

Leu

Tyr

770

Asp

Asp

Gly

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

<400>

Ile

Lys

Ala

675

Gly

Gly

Met

Asp

val

755

Leu

Thr

Pro

Ser

71
821
PRT
Homo

71

Met val Ser

1

Thr Leu Ser

Leu Glu Pro

35

val Tyr val

Ala

Lys

Leu

val

Ile

Asp

Cys

740

Glu

Asp

Arg

Met

val
820

Asp

Thr

Phe

Leu

Pro

Lys

Trp

Asp

Leu

Ser

Pro

805

Lys

sapiens

Trp

Leu

20

Glu

Ala

Gly
g
Ala
Glu

Ala

Phe

Thr

Asp

Met

val

710

Pro

Leu

Ser

Ser

790

Tyr

Thr

Arg

Arg

Pro

Pro

Gly

Asn

Arg

Ala

Ala

Asp

Gln

775

cys

Glu

Phe

Pro

Pro

Gly

Leu

Gly

val

680

Glu

Glu

Asnh

val

Arg

Pro

ser

Pro

Ile

Ser

Thr

40

Glu

Ala

Tyr

Ile

Leu

Cys

Pro

745

Ile

Leu

Ser

Cys

Cys
Phe
25

Lys

Ser

Arg Asp Ile
Leu Pro val
Thr His GIn
Phe Thr Leu
700
Phe Lys Leu
Thr Asn Glu
730
Ser Gln Arg
Leu Thr Leu
Glu GIn Tyr
780

Gly Asp Asp
795

Leu Pro Gln
810

Leu val val
1

Ser Leu Vval
Tyr Gln Ile

Leu Glu val
Page 36

Asn

Lys

Ser

685

Gly

Leu

Leu

Pro

Thr

765

Ser

Ser

Tyr

val

Glu

Ser

45

Arg

Asn

Trp

670

Asp

Gly

Lys

Tyr

Thr

750

Thr

Pro

val

Pro

Thr
Asp
30

Glin

Cys

1le

655

Met

val

Ser

Glu

Met

735

Phe

Asn

Ser

Phe

His
815

Met
15
Thr

Pro

Leu

Asp

Trp

Pro

Gly

Met

Lys

Tyr
Ser

800

Ile

Ala

Thr

Glu

Leu



Lys

Pro

Ala

val

Ser

Ser

145

Lys

Phe

Lys

val

ASp

225

Asn

Ile

Asp

Gln

Gly

Asp

50

Asp

Asn

Thr

Asp

Ser

130

Met

Arg

Asn

Arg

Lys

His

Leu

val

Trp

Leu

Lys

Ala

Asn

Pro

Ser

115

Gly

Asn

Glu

Cys

Gly

Thr

Gln

Glu

275

Ile

Pro

Glu

Ala

Arg

Asp

Ser

Lys

Pro

180

Lys

Gln

Asn

Tyr

Ala

260

Phe

LysS

Tyr

Ile

val

Thr

85

Asp

Thr

Asp

Asn

Glu

His

TYr

His

245

Gly

val

His

Leu

Glu

Ile

70

val

Ser

Trp

Glu

Asn

150

Leu

Gly

Phe

Trp

Thr

230

Leu

Leu

Cys

val

Lys

310

val

55

ser

Leu

Gly

Tyr

His

Gly

Lys

ser

215

Cys

Asp

Pro

Lys

Glu

295

val

Leu

Trp

Ile

Leu

Phe

120

Asp

Arg

Ala

Asn

Gln

200

Leu

val

val

Ala

val

280

Lys

Leu

Tyr

Thr

Gly

Tyr

105

Met

Thr

Ala

val

Pro

185

Glu

Ile

val

val

Asn

265

Tyr

Asn

Lys

Ile

Lys

Glu

90

val

Asp

Pro

Pro

170

Met

His

Met

Glu

Ser

Gly

Ala

Asp

75

Tyr

Cys

Asn

Gly

Tyr

155

Ala

Pro

Arg

Glu

Asn

235

Arg

ser

Asp

Ser

Ala
315

60

Gly

Leu

Thr

val

Ala

140

Trp

Ala

Thr

Ile

sSer

220

Glu

Ser

Thr

Ala

Lys

300

Gly

Arg Asn val

Page 37

val

Gln

Ala

Thr

125

Glu

Thr

Asn

Met

TYyr

Pro

val

Gln

285

Tyr

val

Thr

His

Ile

Ser

110

Asp

Asp

Asn

Thr

val

Gly

His

val

270

Pro

Gly

Asn

Phe

Leu

Lys

Arg

Ala

Phe

Thr

val

175

Trp

Tyr

Pro

Ser

Arg

255

Gly

Pro

Thr

Glu

Gly

80

Gly

Thr

Ile

val

Glu

160

Lys

Leu

LyS

ser

Ile

240

Pro

Gly

Asp

Thr
320

Asp



Ala

His

Ile

val

385

Lys

Lys

Glu

Thr

Glu

465

Leu

Met

Thr

Ser

Tyr

Arg

val

Gly

Ser

Thr

370

Phe

Asn

Leu

Ser

Tyr

Thr

Asn

val

Ala

Pro

Glu

Ala

355

Ala

Leu

Thr

Thr

Ser

435

Leu

Glu

Leu

Glu

Ala

515

Leu

Ile

Arg

Glu

Tyr
340

Trp

ser

Thr

Lys

ser

ser

Leu

Gly

Ala

500

val

val

Ile

val

325

Thr

Leu

Pro

Ala

Arg

Ser

Ser

Pro

Lys

Ser

Asn

Glu

565

Pro

Gln

Cys

Thr

Asp

Cys

390

Lys

Ile

Met

Thr

Glu

470

Pro

Gly

Met

Glu

Leu

550

Tyr

Pro

Met

Leu

val

Tyr

375

Met

Pro

Pro

Asn

Ala

455

Asp

Leu

Ile

Leu

Met

535

Leu

Ala

Gly

Thr

Ala

Leu

360

Leu

val

Asp

Leu

Ser

440

Asp

Pro

Gly

Asp

Gly

Ser

Met

Phe

Glu

va'l

Phe

Thr

Lys

Glu

Lys

505

Asp

Met

Ala

Lys

Glu
585

330

Asn

Ala

Ile

Thr

Ser

410

Arg

Thr

Pro

Trp

Gly

Asp

Asp

Met

Cys

Gly

570

Tyr

ser

Pro

Ala

val

395

ser

GlIn

Pro

Met

Glu

475

Cys

Lys

Ala

Lys

Thr

555

Asn

Ser

Ile

Gly

Ile

380

Ile

Gln

val

Leu

Leu

460

Phe

Phe

Pro

Thr

Met

540

Gln

Leu

Tyr

Lys Asp Leu val

page 38

Gly

Arg

Tyr

Leu

Pro

Thr

val

445

Ala

Pro

Gly

Lys

Glu

525

Ile

Asp

Arg

Asp

Ser

Ile

350

Glu

Cys

cys

Ala

val

430

Arg

Gly

Arg

Gln

Glu

510

Lys

Gly

Gly

Glu

Ile

590

cys

335

ser

Lys

Ile

Arg

val

415

Ser

val

ASp

val

495

Ala

Asp

Lys

Pro

Tyr

575

Asn

Thr

Phe

Glu

Gly

Met
400

Thr

ser

Lys

val

val

Leu

His

Leu

560

Leu

Arg

Tyr



Gln

Tyr

Glu

Phe

Pro

705

Arg

Arg

Leu

Tyr

Asp

Gly

Leu
610

Asp

Lys

Ala

Gly

Gly

Met

Asp

val

Leu

770

Thr

Pro

Ser

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

<220>
<221>
<222>

595

Ala

Leu

Ala

Lys

Leu

675

val

Ile

Asp

cys

Glu

755

Asp

Arg

Met

val

72
705
DNA

Arg

Ala

Asp

Thr

660

Phe

Leu

Pro

Lys

Trp

Asp

Leu

Ser

Pro

Lys
820

Gly

Ala

Phe

645

Thr

Asp

Met

val

Pro

725

His

Leu

Ser

Ser

Tyr

805

Thr

Met

Arg

Gly

Asn

Arg

Trp

Glu

710

Ala

Ala

Asp

Gln

cys
790

Glu

Glu

615

Asn

Leu

Gly

val

Glu

695

Glu

Asn

val

Arg

Pro

775

Ser

Pro

Artifitial Sequence

CcbS

(1)..(705)

600

Tyr

val

Ala

Arg

Tyr

680

Ile

Leu

cys

Pro

Ile

760

Leu

Ser

Cys

Leu

Leu

Arg

Leu

665

Thr

Phe

Phe

Thr

sSer

745

Leu

Glu

Gly

Leu

Ala

val

650

Pro

His

Thr

Lys

Asn

730

G1n

Thr

Gln

Asp

Pro
810

Page 39

Ser

Thr

635

Ile

val

Gln

Leu

Leu

715

Glu

Arg

Leu

TYyr

ASp

795

Gln

Gln

620

Glu

Asn

Lys

Ser

Gly

700

Leu

Leu

Pro

Thr

ser

780

ser

Tyr

605

Lys

Asn

Asn

Trp

Lys

TYyr

Thr

Thr

765

Pro

val

Pro

Cys

Asn

Met

670

val

Ser

Glu

Met

Phe

750

Asn

Ser

Phe

His

Ile

val

Trp

Pro

Gly

Met

735

Lys

Glu

Tyr

Ser

Ile
815

His

Met

640

Tyr

Pro

Ser

Tyr

His

720

Met

Pro

Pro
800

Asn



<400>
atg gtg ctg cag acc cag gtg ttc atc tcc ctg
Met Val Leu GIn Thr Gln val Phe Ile Ser Leu

1

ggc
Gly

gcc
Ala

atc
Ile

cag
Gln
65

aga
Arg

agc
ser

aac
Asn

cgt
Arg

cag
Gin
145

tac
Tyr

tcc
Ser

acc
Thr

aag
Lys

cce
Pro
225

gcg
Ala

agc
ser

tac
TYr
50

ctg
lL.eu

ttc
Phe

ctg
Leu

tac
Tyr

acg
Thr
130

ctg
Leu

cCccC
Pro

oty

tac
Tyr

cac
His
210

gtc
val

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

72

tac ggc gac atc cag atg acc cag agc
Tyr Gly Asp Ile GIn Met Thr Gln Ser
20 25

gtg ggc gac aga gtg acc atc acc tgt
val Gly Asp Arg val Thr Ile Thr Cys
35 40

agc aac ctg gcc tgg tat cag cag aag
ser Asn Leu Ala Trp Tyr GIn Gln Lys
55

ctg atc tac gac gcc aac atc ctg gcc
Leu Ile Tyr Asp Ala Asn Ile Leu Ala
70 75

agc ggc age g%c tCC ggc acc gac tac
Ser Gly Ser Gly Ser Gly Thr Asp Tyr
85 90

cag ccc gag gac ttc gcc acc tac tac
GIn Pro Glu Asp Phe Ala Thr Tyr Tyr
100 105

ccc cca ttc acc tte g%c cag ggc acc
pro Pro Phe Thr Phe Gly Gin Gly Thr
115 120

gtg gcc gcc ccc tcc gtg ttc atc ttc
val Ala Ala Pro Ser val Phe Ile Phe
135

aag tcc ggc acc gcc tcc gtg gtg tgce
Lys Ser Gly Thr Ala Ser val val Cys
150 155

aga gag gcc aag gtg cag tgg aag gt
Arg Glu Ala Lys val GIn Trp Lys Vva
165 170

aac tcc cag gag agc gtg acc gag cag
Asn Ser GIn Glu Ser val Thr Glu Gln
180 185

agc ctg agc agc acc ctg acc ctg agce
Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200

aag gtg tac gcc tgc gag gtg acc cac
Lys val Tyr Ala cys Glu val Thr His
215

acc aag agc ttc aac agg ggg gag tgt
Thr Lys Ser Phe Asn Arg Gly Glu Cys
230 235

73

235

PRT

Artifitial Sequence
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ctyg
Leu

ccc
Pro

cgg
Arg

ccc
Pro
60

gac
Asp

acc
Thr

tgc
Cys

aag
LysS

ccc
Pro
140

ctg
Leu

gac
Asp

gac
Asp

aaa
Lys

cag
GlIn
220

ctg
Leu

agc
Ser

gcc
Ala

ctg
Leu

cag
Gln

gt
va
125

ccc
Pro

ctg
Leu

aac
Asn

agc
Ser

gce
Ala
205

ggc
Gly

tgg
Trp

agc
ser
30

agc
ser

aag
Lys

gt
va

acc
Thr

cag
Gln
110

gaa
Glu

tcc
Ser

aat
Asn

gcce
Ala

aag
Lys
190

gac
Asp

ctg
Leu

atc
Ile
15

ctg
Leu

gag
Glu

agc
ser

ccc
Pro

atc
Ile
95

tac
Tyr

atc
Ile

gac
ASp

dac
Asn

ctg
Leu
175

gac
Asp

tac
Tyr

agc
ser

tcc
Ser

agc
ser

gac
Asp

cccC
Pro

agc
Ser
80

tcc
Ser

aac
Asn

aag
Lys

gag
Glu

ttc
Phe
160

cag
Gin

agc
ser

gag
Glu

tcc
ser

48

96

144

192

240

288

336

384

432

480

528

576

624

672

705



<400>

73

Met val Leu
1

Gly

Ala

Ile

Gln

65

Arg

ser

Asn

Arg

Gln

145

Tyr

Ser

Thr

Lys

Pro
225

Ala

ser

Phe

Leu

Tyr

Thr

130

Leu

Pro

Gly

Tyr

His

210

val

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

Tyr

val

35

Ser

Leu

Ser

Gln

Pro

115

val

Lys

Arg

Asn

Ser

195

Lys

Thr

74
1401
DNA

Gln

Gly

20

Gly

Asn

Ile

Gly

Pro

100

Pro

Ala

Ser

Ser
180
Leu

val

Lys

Thr

Asp

Asp

Leu

Tyr

Ser

85

Glu

Phe

Ala

Gly

Ala

165

GlIn

Ser

Tyr

Ser

Gln

Ile

Arg

Ala

Asp

70

Gly

Asp

Thr

Pro

Thr

150

Lys

Glu

Ser

Ala

Phe
230

val

Gln

val

Trp

55

Ala

ser

Phe

Phe

Ser

135

Ala

val

ser

Thr

Cys

215

Asn

Artifitial Sequence

Phe

Met

Thr

40

Tyr

Asnh

Gly

Ala

Gly

val

Ser

Gln

val

Leu

200

Glu

Arg

Ile

Thr

25

Ile

Gln

Ile

Thr

Thr

105

GIn

Phe

val

Trp

Thr

185

Thr

val

Gly

Ser Leu
10

Gln ser
Thr Cys
GIn Lys
Leu Ala

75

Asp Tyr

90

Tyr Tyr

Gly Thr

ITle pPhe

val Cys

155

Lys val

Glu Gln

Leu Ser

Thr His

Glu Cys
235

Page 41

Leu

Pro

Arg

Pro

60

Asp

Thr

Cys

Lys

Pro

140

Leu

Asp

Asp

Lys

Gln
220

Leu

Ser

Ala

45

Gly

Gly

Leu

GlIn

val

125

Pro

Leu

Asn

Ser

Ala

205

Gly

Trp

Ser

30

Ser

Lys

val

Thr

Gln

110

Glu

Ser

Asn

Ala

Lys

Asp

Leu

Ile

15

Leu

Glu

Ser

Pro

Ile

95

Tyr

Ile

Asp

Asn

Leu

175

ASp

Tyr

Ser

Ser
Ser
Asp
Pro
Ser
80

Ser
Asn
Lys
Glu
Phe
160

Gln

ser

Ser



<220>
<221>
<222>

<400>
atg aaa cac
Met Lys His

1

gtg
val

cct
Pro

agc
Ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
ser

gtc
val

cCccC
Pro

aag
Lys
225

gac
Asp

ctg
Leu

gg99
Gly

acc
Thr
50

tgg
Trp

ada
LyS

gcc
Ala

tac
Tyr

iy
130

ttcC
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

cccC
Pro

aaa
Lys

CDS
..

74

agc
sSer

gct
Ala
35

agc
Ser

atg
Met

TtcC
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

ccc
Pro

aacC
Asn

cag
Gin
195

agc
ser

agc
ser

act
Thr

(140D

ctg
Leu

cag
Gln
20

agc
ser

tat
Tyr

aag
Lys

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc
Cys

tca
ser
180

tcc
Ser

agc
ser

aac
Asn

cac
H1s

tgg
Trp
5

gtg
val

gt
va

atg
Met

tg9
Trp

&y
85

gaa
Glu

acc
Thr

gtg

gca
Ala

ctg
Leu
165

ggc
Gly

tca
ser

ttg
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cag
Gln

aag
Lys

agc
ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

cce
Pro
150

gtc
val

gcc
Ala

gga
Gly

ggc

aag
LYS
230

tgc
cys

ttc
Phe

ctg
Leu

gtg

tgg
Trp
55

tat
Tyr

agce
ser

ggc
Gly

gt
Va
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gt
va

cca
Pro

ctc
Leu

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
ser

tac
Tyr
120

agc
Ser

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr
200
cag
Gln

gac
Asp

CcCC
Pro

ctg
Leu

cag
Gln
25

tgc
Cys

cgc
Arg

ggc
Gly

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
Ser

aag
Lys

tac
Tyr

agc
Ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
cys

ctg
Leu
10

tct
ser

aag
Lys

cag
Gin

gac
Asp

acc
Thr
90

cgg
Arg

gac
Asp

gcc
Ala

agc
Ser

ttc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

Page 42

gcc
Ala

gct
Ala

ggc
75

gtg
val

agc
Ser

tgg
Trp

tcc
Ser

acc
Thr
155

cCcC
Pro

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

gca
Ala

gcc
Ala

agc
Ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
ser

gaa
Glu

cac
H1s

agc
ser

tgc
cys
220

gag
Glu

cct
Pro

gct
Ala

gaa
Glu

ggc
Gly
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

ety

CcCccC
Pro

acc
Thr

gt
va
205

aac
Asn

cCccC
Pro

gaa
Glu

ccc
Pro

gtg
val
30

tte
rPhe

cag
Gln

aag
Lys

agc
Ser

acc
Thr
110

tac
Tyr

e
Phe
190

gt
va

gt
va

dadad
LysS

ctc
Leu

aga
Arg
15

aag
Lys

acc
Thr

3ty

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

ccc
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

tgg
Trp

daad
Lys

ttc
Phe

ctg
Leu

aac
Asn
80

agc
ser

gtg
val

99c

agc
Ser

gcc
Ala
160

gtg
val

gct
Ala

cac
His

tgt
Cys
240

999
Gly

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768



atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
TYr

ctg
Leu
385

tag
Trp

gt
va

gac
Asp

cgt
H1s

ccce
Pro
465

cccC
Pro

tcc
Ser

gac
Asp
290

aat
Asn

gtg

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

tca
ser

cgg
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

cty
Leu

tgc
Cys

agc
Ser

gac
Asp

agc
ser
435

gct
Ala

daa
Lys

75
467
PRT

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
ser

aag
Lys
340

atc
Ile

ccc
Pro

ctg
Leu

aat
Asn

tcc
ser
420

agg
Arg

ctg
Leu

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

tcc
Ser

cca
Pro

gtc
val

ggc
405

gac
Asp

tgg
Trp

cac
H1s

ctc
Leu

Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

aaa
Lys

tcc
Ser

ada
Lys
390

cag
Gln

oty

cag
Gln

aac
Asn

ttc
Phe

gtc
val

ttc
Phe
295

cCcC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

cCccC
Pro

tcc
Ser

cag
Gln

cac
His
455

Artifitial Sequence

75

cCC
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
Ser

aaa
LYyS
360
gag
Glu

ttc
Phe

gag
Glu

ttc
Phe

ggc
Gly
440

tac
Tyr

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

oty

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

aaa
Lys

val

tac
Tyr

gag
Glu

cac
His
330

ada
Lys

cag
Glin

atg
Met

ccc
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Glin

cCcC
Pro

cag
Glin
315

cag
Gln

gcc
Ala

ccC
Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

aag
Lys

gt
va

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
Ser

tca
Ser

agc
Ser
460

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
lLeu

acc
Thr
270

gtg
val

gtg
val

agc
Ser

ctg
Leu

gcc
Ala
350

cca
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
ser

ctc
Leu

agc
ser

gag
Glu

acg
Thr

aat
Asn
335

CcCcC
Pro

cag
Glin

gtc
val

val

cct
Pro
415

acc
Thr

ctg
Leu

atg
Met

cac
His

gtg

tac
TYyr
320

ggc
Gly

atc
Ile

agc
Ser

gag
Glu
400

CcCccC
Pro

atg
Met

tct
ser

Met Lys His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp
1 15

5

10

page 43

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1401



val

Pro

Ser

Glu

65

Gln

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

Asp

Gly

Ile

Leu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Gly

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Ser

Ala

35

ser

Met

Phe

Tyr

Cys

Thr

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

275

Gln

20

ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

cys

ser

180

Ser

Ser

Asnh

His

val

260

Thr

val

val

Met

Trp

Gly

85

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

GIn

Lys

ser

Ile

70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Cys

Leu

Glu

Leu

val

Trp

55

Tyr

val

Ser

Gly

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

val

Ser

40

val

Ala

Thr

ser

Tyr

120

Ser

Ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr
280

Gln

25

Cys

Arg

Gly

Leu

Leu

105

Gly

Ser

Lys

Tyr

Ser

185

ser

Thr

Lys

Cys

Pro

265

Cys

Ser

Lys

Gln

ASp

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Page 44

Gly

Ala

Ala

Gly

75

val

Ser

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

Ala

Ser

Pro

60

Gly

ASp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

Glu

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

val

30

Phe

GIn

Lys

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

Lys

Thr

Gly

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Lys

Phe

Leu

Asn

80

ser

val

Gly

Ser

Ala

160

val

Ala

val

His

Cys

240

Gly

Met

His



Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro
465

Asp

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

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

<220>
<221>
<222>

<400>
atg aaa cac
Met Lys His

1

Pro

Ala

val

Tyr

Thr

355

Leu

cys

ser

ASp

Ser

435

Ala

Lys

76
1401
DNA

Glu

Lys

Ser

Pro

Leu

Asn

Ser

420

Arg

Leu

val

Thr

val

325

Cys

Ser

Pro

val

Gly

ASp

Trp

His

Lys

Lys

310

Leu

Lys

Lys

Ser

Gly

Gin

Ash

Phe

295

Pro

Thr

val

Ala

Arg

375

Gly

Pro

Ser

Glin

His
455

Artifitial Sequence

CcDS
..

76

gtg ctg agc
val Leu Ser

(1401)

ctg tgg ttc ttc
Leu Trp Phe Phe

5

cag gtg cag ctg
Gln val GIn Leu

20

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

ctc
Leu

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

ctg
l.eu

cag
Gln
25

TYyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val

Gin

ctg
Leu
10

tct
ser

Page 45

val

Glin

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

gt
va

ggc
Gly

Asp

300

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser
460

gca
Ala

gcc
Ala

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

gct
Ala

gaa
Glu

val

Ser

Leu

Ala

350

Pro

Gln

Thr

Leu
430

ser

Ser

CcCC
Pro

gt
va
30

Glu

Thr

Asn

335

Pro

GIn

val

val

Pro

415

Thr

val

L.eu

aga
Arg
15

aag
Lys

val

Tyr

Gly

val

Ser

Glu

400

Pro

val

Met

ser

tgg
Trp

aada
Lys

48

96



cct
Pro

agc
Ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
Ser

gtc
val

cccC
Pro

aag
Lys
225

gac
Asp

atc
Ile

gaa
Glu

&ty

acc
Thr
50

tgg
Trp

aaa
Lys

gcc
Ala

tac
Tyr

oy
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

cCccC
Pro

aaa
Lys

ccc
Pro

tcce
Ser

gac
Asp
290

gct
Ala
35

agc
Ser

atg
Met

Ttc
Phe

tac
Tyr

tgc
cys
115

acc
Thr

CCccC
Pro

ggc

aac
Asn

cag
Gln
195

agc
Ser

agc
Ser

act
Thr

tca
Ser

cgg
Arg
275

cct
Pro

agc
Ser

tat
Tyr

ggc
Gly

aag
Lys

atg
Met
100

gce
Ala

ctg
Leu

ctyg
Leu

tgc
cys

tca
Ser
180

tcc
Ser

agc
Ser

aac
Asn

cac
H1sS

gtc
val
260

acc
Thr

gag
Glu

gtg

atg
Met

g9
Trp

ggc
85

gaa
Glu

acc
Thr

gt
va

gca
Ala

ctg
Leu
165

ggc
Gly

tca
Ser

ttg
Leu

acc
Thr

aca
Thr
245

ttcC
Phe

cct
Pro

gtc
val

aag
Lys

agc
ser

atc
Ile
70

aga
Arg

ctg
L.eu

gac
Asp

acc
Thr

ccce
Pro
150

gtc
val

gcce
Ala

aag
LysS
230

tgc
cys

ctc
Leu

gag
Glu

aag
Lys

gt
Va

tgg
Trp
55

tat
Tyr

gtg
val

agc
ser

ggc
Gly

gty
val
135

tcc
ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cca
Pro

ttc
Phe

gtc
val

ttcC
Phe
295

tecc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
ser

tac
TYyr
120

agc
ser

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Gin

gac
Asp

cCccC
Pro

CcCC
Pro

aca
Thr
280

aac
Asn

tgc
Cys

cgc
Arg

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
ser

aag
Lys

tac
Tyr

agc
Ser
185

tcc
ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
cys

tgg
Trp

aag
Lys

cag
Gin

gac
Asp

acc
Thr
90

cgg
Arg

gac
Asp

gcce
Ala

agc
ser

ttc
Phe
170

ety

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

aad
Lys

tac
Tyr

Page 46

gcc
Ala

gct
Ala

ggc
Gly
75

gcc
Ala

agc
ser

tgg
Trp

tcc
ser

acc
Thr
155

CcCC
Pro

gtg

agc
ser

atc
Ile

gtt
val
235

gca
Ala

ccc
Pro

agc
ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
ser

gaa
Glu

cac
His

agc
Ser

tgc
Ccys
220

gag
Glu

cct
Pro

aag
Lys

val

gac
Asp
300

ggc
Gly
45

oty

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
LYS

ggc

CcCC
Pro

acc
Thr

gt
va
205

aac
Asn

cccC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ggc
Gly

ttc
Phe

cag
Gln

aag
Lys

agc
Ser

acc
Thr
110

tac
Tyr

ggc

ttc
Phe
190

gtg
val

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

gtg

acc
Thr

oty

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

cCccC
Pro

acc
Thr

aat
Asn

Tct
Ser

ctg
Leu
255

ctc
Leu

agc
ser

gag
Glu

ttc
Phe

ctg
lLeu

aac
Asn
80

agc
Ser

agc
Ser

gce
Ala
160

gtg
val

gct
Ala

cac
His

tgt
Cys
240

oty

atg
Met

cac
H1s

gtg

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912



cat
His
305

cgg
Arg

aag
Lys

Glu

tac
Tyr

ctg
Leu
385

tag
Trp

gtg
val

gac
Asp

cat
His
ccc

Pro
465

aat
Asn

gtg

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

gcc
Ala

gtc
val

tac
TYyr

acc
Thr
355

ctg
Leu

tgc
cys

agc
ser

gac
Asp

agc
ser
435

gct
Ala

aaa
Lys

77
467
PRT

aag
Lys

agc
ser

aag
Lys
340

atc
Ile

cccC
Pro

ctg
l.eu

aat
Asn

tce
ser
420

agg
Arg

ctg
Leu

aca
Thr

gtc
val
325

tgc
Cys

tcc
Ser

cca
Pro

gtc
val

ggc
Gly
405

gac
Asp

tgg
Trp

cac
H1s

aag
Lys
310

ctc
Leu

aag
Lys

aaa
Lys

tcc
Ser

aaa
Lys
390

cag
Gln

sty

cag
Gln

aac
Asn

cccC
Pro

acc
Thr

gtc
val

gcc
Ala

€gg
Arg
375

ggc
Gly

cCcc
Pro

tcc
Ser

cag
Gin

cac
His
455

Artifitial Sequence

77

Met Lys His Leu Trp Phe Phe
1 5

val Leu Ser Gln val GIn Leu

Pro Gly Ala Ser val Lys val

Ser Thr Ser Tyr Met Ser Trp
50

35

55

cgg
Arg

gtc
val

tcc
ser

ada
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ttc
Phe

ggc
440

tac
Tyr

Leu

val

Ser

40

val

Glu

ctg
Leu

aac
Asn
345

oty

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

Leu
Gln
25

Cys

Arg

gag
Glu

cac
His
330
aaa
Lys

cag
Gln

atg
Met

cccC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

Gln

Page 47

cag
Gln
315
cag
Gln

gcc
Ala

cCcC
Pro

acc
Thr

agc
Ser
395

tac
Tyr

tac
TYyr

ttc
Phe

aag
Lys

val
Gly
Ala

Ala

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys
380
gac
Asp

aag
Lys

agc
sSer

tca
Ser

agc
ser
460

Ala

Ala

Ser

Pro
60

aac
Asn

tgg
Trp

CcCa
Pro

gaa
Glu
365
aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Ccys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

agc
Ser

ctg
Leu

gcce
Ala
350
cca
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
sSer

tcc
Ser

Pro

val

30

Phe

Gln

acg
Thr

aat
Asn
335
ccc
Pro

cag
Gln

gtc
val

gt
Va

cct
Pro
415

acc
Thr

gt
va

ctg
Leu

Arg
15
Lys

Thr

Gly

tac
Tyr
320

ggc
Gly

atc
Ile

agc
ser

gag
Glu
400

CCc
Pro

gt
va

atg
Met

tct
Ser

Trp
Lys
Phe

Leu

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1401



Glu

65

Gln

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

ASD

Gly

Ile

Glu

His

305

Arg

Trp

Lys

Ala

Tyr

Gly

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

ASp

290

Asn

val

Met

Phe

Tyr

Pro

Gly

Asn

GIn

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

val

Gly

Lys

Met

100

Ala

Leu

Leu

Cys

Ser

180

ser

Ser

Asn

val

260

Thr

Glu

Lys

Ser

Trp

Gly

85

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val
325

Ile

70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Leu

Glu

Lys

Lys

310

Leu

Tyr

val

Ser

Gly

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

Ala

Thr

Ser

Tyr

120

Ser

Ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Gly
Leu
Leu
105
Gly
Ser
Lys
Tyr
Ser
185
Ser
Thr
Lys
Cys
Pro
265
Cys
Trp

Glu

Leu

Asp

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His
330

Page 48

Gly

75

Ala

sSer

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

GIn

315

Gln

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

cys

220

Glu

Pro

Lys

val

Asp

300

Tyr

Asp

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Lys

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

TYyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn
335

Asn

80

ser

val

Gly

Ser

Ala

160

val

Ala

val

His

Cys

240

Gly

mMet

val

Tyr
320

Gly



Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro
465

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<400>
atg aaa cac

Met
1

gt
va

cct
Pro

agc
ser

gaa
Glu
65

cag

Lys

ctg
Leu

ggg
Gly

acc
Thr
50

tgg
Trp

aaa

Tyr

Thr

355

Leu

cys

Ser

Asp

ser

435

Ala

Lys

78

1401
DNA
artifitial Sequence

CDS
..

78

His

agc
ser

gct
Ala
35

agc
ser

atg
Met

ttc

LysS

Ile

Pro

Leu

Asn

ser

420

Arg

Leu

cys

ser

Pro

val

Trp

His

(1401)

ctg
Leu

cag
Gln
20

agc
ser

tat
Tyr

tgg
Trp

5

gtg
val

gtg
val

atg
Met

tgg
Trp

ggc

Lys

Lys

Ser

Lys

Gln

Gly

Gln

Asn

ttc
Phe

cag
Gin

aag
Lys

agc
Ser

atc
Ile
70

aga

val

Ala

Arg

Gly

Pro

Ser

Gln

His
455

ttc
Phe

ctg
Leu

tgg
Trp
55

tat
Tyr

gtg

ser

Phe

Glu

Phe

Gly

Tyr

ctc
Leu

tcce
Ser
40

gtc
val

gcc
Ala

acc

Asn
345

Gly

Glu

TYyr

ASn

Phe
425

Asn

Thr

ctg
Leu

cag
Gln
25

tgc
cys

cgc
Arg

Lys

Gln

Met

Pro

Asn
410

Leu

val

Gln

ctg
Leu
10

tct
Ser

aag
Lys

cag
Gln

gac
Asp

aCC

pPage 49

Ala

Pro

Thr

Ser
395

Tyr

Tyr

Phe

Lys

gcc
Ala

gct
Ala

ggc
Gly
75

gty

Leu

Arg

Lys

Ser

Ser

Ser
460

gca
Ala

gcc
Ala

agce
Ser

cca
Pro
60

ggac
Gly

gac

Pro

Glu
365

Asn
Ile
Thr
Lys

Ccys
445

Leu

gct
Ala

gaa
Glu

oy
45

oty

acc
Thr

aag

Pro

Gln

Ala

Thr

Leu
430

Ser

Ser

CCC
Pro

gtg
vai
30

ttc
Phe

cccC
Pro

aag
Lys

agc

Pro

Gln

val

val

Pro
415

Thr

val

Leu

aga
Arg
15

aag
Lys

acc
Thr

agc
ser

tac
Tyr

acc

val

ser

Glu
400

Pro

val

Met

Ser

g9
Trp

aaa
Lys

tte
Phe

acc
Thr

aac
Asn
80

agc

48

96

144

192

240

288



Gln

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
ser

gtc
val

CcCC
Pro

aag
Lys
225

gac
Asp

gga

atc
Ile

gaa
Glu

cat
His
305

cdgg
Arg

aag
Lys

gag

Lys

gcc
Ala

tac
TYyr

ggc
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcce
Ser
210

cCcC
Pro

aad
Lys

CCC
Pro

tcc
ser

gac
Asp
290

aat
Asn

gag
Glu

daa

Phe

tac
Tyr

tgc
cys
115

acc

y Thr

ccc
Pro

aac
Asn

cag
Gln
195
agc
Ser

agc
Ser

act
Thr

tca
Ser

¢gg
Ar
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc

Lys

atg
Met
100

gcc
Ala

ctg
l.eu

ctg
Leu

tgc
Cys

tca
ser
180

tcc
Ser

agc
ser

aac
Asn

cac
H1s

gtc
val
260

acc

g Thr

gag
Glu

aag
Lys

agc
Ser

aag
Lys
340

atc

Gly
85

gaa
Glu

acc
Thr

gt
va

gca
Ala

ctg
Leu
165

oty

tca
Ser

ttg
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
cys

tcc

Arg

ctg
Leu

gac
Asp

acc
Thr

cce
Pro
150
gtc
val

gcce
Ala

aag
Lys
230
tgc
cys

ctc
Leu

gag
Glu

aag
Lys
aag
Lys
310

ctc
Leu

aag
Lys

aaa

val

agc
Ser

ggc

gtg
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cCa
Pro

ttce
Phe

gtc
val

ttce
Phe
295

cccC
Pro

acc
Thr

gtc
val

gcc

Thr

agc
ser

tac
Tyr
120

agc
ser

tcc
ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Gln

gac
Asp

ccc
Pro

cccC
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
ser

aaa

Leu

ctg
Leu
105

ggc
Gly

tca
ser

aag
LYyS

tac
Tyr

agc
Ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

cty
Leu

aac
Asn
345

ggc

Thr
90

€gg
Arg

gac
Asp

gcc
Ala

agc
Ser

f£tc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

dda
Lys

gt
Va

tac
Tyr

gag
Glu

cac
His
330

add
Lys

cag

page 50

val

agc
ser

tgg
Trp

tcc
Ser

acc
Thr
155

cCccC
Pro

agc
ser

atc
Ile

gtt
val
235

gca
Ala

ccc
Pro

gtg
val

gty
val

cag
Gln
315

cag
GIn

gcc
Ala

cCcC

Asp

gag
Glu

tTtc
Phe

acc
Thr
140

tct
sSer

gaa
Glu

cac
H1s

agc
ser

tgc
cys
220

gag
Glu

cct
Pro

aag
LyS

gtg

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

€gg

Lys

gac
Asp

aca
Thr
125

aag
LYysS

cCc
Pro

acc
Thr

gtyg
val
205

aac
Asn

cCC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

&ty

aac
Asn

tgg
Trp

cca
Pro

gaa

Ser

acc
Thr
110

tac
Tyr

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

agc
Ser

ctg
LLeu

gcc
Ala
350

cca

Thr
95

gcc
Ala

tgg
Trp

cCa
Pro

aca
Thr

acc
Thr
175

cCC
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

aat
Asn
335

ccc
Pro

cag

agc
Ser

gcc
Ala
160

gtg
val

gct
Ala

gt
Va

cac
H1s

tgt
Cys
240

oty

atg
Met

cac
H1s

gty

tac
TYr
320

ggc
Gly

atc
Ile

gtg

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104



Glu Lys

tac acc
Tyr Thr
370

ctg acc

teu Thr
385

tgg gag
Trp Glu

gtg ctg
val Leu

gac aag
Asp Lys

cat gag
His Glu
450

ccc g%c
Pro Gly
465
<210>
<211>
<212>
<213>
<400>

Met Lys
1

val Leu
Pro Gly

Ser Thr
50

Thr Ile ser Lys Ala
355

ctg ccc cca tcc cgg
Leu Pro Pro Ser Arg
375

tgc ctg gtc aaa ggc
Cys Leu val Lys Gly
390

agc aat ggc cag ccc
Ser Asn Gly Gln Pro
405

gac tcc gac ggc tcc
Asp Ser Asp Gly Ser
420

agc agg tgg cag cag
Ser Arg Trp GlIn Gln
435

gct ctg cac aac cac
Ala Leu His Asn His
455

dadd
Lys

79
467
PRT
Artifitial Sequence

79

His Leu Trp Phe Phe
5

Ser GIn val GIn Leu
20

Ala Ser val Lys val
35

Ser Tyr Met Ser Trp
55

Glu Trp Met Gly Trp ITe Tyr

65

Gln Lys

70

Phe Lys Gly Arg val
85

Thr Ala Tyr Met Glu Leu Ser

100

Tyr Tyr Cys Ala Thr Asp Gly

Lys
360

gag
Glu

ttc
Phe

Glu

ttc
Phe

ggc
440

tac
Tyr

Leu
val
Ser
40

val
Ala
Thr

Ser

Tyr

Gly

Glu

tat
Tyr

aac
Asn

ttcC
Phe
425

aac
Asn

acc
Thr

Leu

Gln

25

cys

Arg

Gly

Leu

Leu

105

Gly

GIn
atg

Met

ccc
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu
10

Ser
LysS
Gln
ASp
Thr
90

Arg

Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

val

Gly

Ala

Ala

Gly

75

val

Ser

Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
Ser

tca
Ser

agc
ser
460

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Asp Trp Phe

Page 51

Glu
365

adac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

Lys

ASp

Thr

Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
Ser

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gln

gtc
val

gt
vVa

cct
Pro
415

acc
Thr

ctg
Leu

Arg

15

Lys

Thr

Ser

Tyr

Thr

95

Ala

Trp

val

agc
ser

gag
Glu
400

cCcC
Pro

gtg
atg

Met

tct
Ser

Trp

Lys

Phe

Thr

Asn

80

Ser

val

Gly

1152

1200

1248

1296

1344

1392

1401



Gln

val

145

Ala

Ser

val

Pro

Lys

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

TYyr

Leu

Leu

Trp

Leu

sSer

210

Pro

Lys

Pro

Ser

val

Glu

LYsS

Thr

370

Thr

115

Thr

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

Cys

Leu

Leu

Cys

Ser

180

Ser

Ser

Asn

val

260

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

val

Ala

Leu

165

Gly

ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

Thr

Pro

150

val

Ala

Gly

Gly

Lys

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

LysS

Ser

Lys

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

375

Gly

120

Ser

Ser

Asp

Thr

Tyr

200

GIn

Asp

Pro

Pro

Thr

280

Asn

Arg

val

ser

Phe

Ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Ala
Ser
Phe
170
Leu
Tyr
Arg
Pro
250
Lys
val
Tyr
Glu
His
330
Lys

GIn

Met

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

Gln

315

Gln

Ala

Pro

Thr

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

Asp

300

Tyr

Asp

Leu

Arg

Lys
380

Pro ser Asp
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125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Gln

Ala

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Ser
Ala

160

val

val

Cys
240
Gly

Met

val

Tyr

320

Gly

Ile

val

Ser



385

390

ser Asn Gly Gln Pro

405

Asp Ser Asp Gly Ser

Ser Arg Trp Gln Gln

Ala Leu His Asn His

Trp Glu
val Leu
420
Asp LysS
435

His Glu

450
Pro Gly Lys
465
<210> 80
<211> 1401
<212> DNA
<213>
<220>
<221> CDS
<222> (..
<400> 80

atg aaa cac ctg
Met Lys His Leu

1

at
va

cct
Pro

agc
ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
Gln

ctg
Leu

999
Gly

acc
Thr
50

tgg
Trp

aaa
Lys

gcc
Ala

tac
Tyr

agc cag
Ser Gln
20

gct agc
Ala Ser
35

agc tat
Ser Tyr

atg ggc
Met Gly

ttc aag
Phe Lys

tac atg
Tyr Met
100

tgc gcc
Cys Ala
115

acc ctg
Thr Leu

(1401)

tgg
Trp

gt
va

gty
val

atg
Met

tgg
Trp
ggc
85

gaa
Glu

acc
Thr

gtg
val

ttc
Phe

cag
GlIn

aag
Lys

agc
Ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

455

Artifitial Sequence

ttcC
Phe

ctg
Leu

tgg
Trp
55

tat
Tyr

gt
va

agc
Ser

Glu

Phe

ctc
Leu

gt
va

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
Ser

tac
Tyr
120

agc
ser

Asn

Phe
425

Asn

Thr

ctg
Leu

cag
GIn
25

tgc
Cys

cgc
Arg

ggc

ctg
Ley

ctg
Leu
105

ggc
Gly

tca
ser

Asn
410

Leu

val

Gln

ctg
Leu
10

tct
Ser

aag
Lys

cag
Glin

gac
Asp

acc
Thr
90

<gg
Arg

gac
Asp

gcce
Ala
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395

Tyr

Tyr

Phe

Lys

gcc
Ala

gct
Ala

ggc
Gly
75

gty
val

agc
Ser

tgg
Trp

tcc
sSer

Lys
Ser
Ser

ser
460

gca
Ala

gcc
Ala

agce
Ser

cca
Pro
60

ety

gac
Asp

gag
Glu

ttc
Phe

acc
Thr

Thr

Lys

gct
Ala

gaa
Glu

29y
45

ety

acc
Thr

aag
Lys

gac
Asp

gcc
Ala
125

aag
LysS

Thr

Leu
430

Ser

Ser

ccc
Pro

gty
val
30

ttc
Phe

ccc
Pro

aag
Lys

agc
ser

acc
Thr
110

tac
Tyr

Pro
415

Thr

val

Leu

aga
Arg
15

aag
Lys

acc
Thr

agc
ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

ccCa
Pro

400

Pro

val

Met

Ser

tg9
Trp

aaa
Lys

ttc
Phe

atc
Ile

aac
Asn
80

agc
Ser

agc
Ser

48

96

144

192

240

288

336

384

432



gtc
val
145

gce
Ala

agc
sSer

gtc
val

cccC
Pro

aag
Lys
225

gac
Asp

ety

atc
Ile

gaa
Glu

cat
His
305

<cgg
Arg

aag
LYyS

tac
Tyr

ctg
l.eu
385

tgg
Trp

130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

cCccC
Pro

aaa
Lys

cccC
Pro

tcc
Ser

gac
Asp
290

aat
Asn

gag
Glu

ada
LyS

acc
Thr
370

acc
Thr

gag
Glu

cCcC
Pro

ggc
Gly

aac
Asn

cag
Gln
195

agc
Ser

agce
ser

act
Thr

tca
ser

cgg
Arg
275

cct
Pro

gcce
Ala

gtc

val

tac
Tyr

acc
Thr
355

ctg
L.eu

tgc
Cys

agc
Ser

ctg
L.eu

tgc
Cys

tca
ser
180

tcc
Ser

agc
Ser

aac
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
Ser

aag
Lys
340

atc
Ile

ccC
Pro

ctg
Leu

aat
Asn

gca
Ala

ctg
Leu
165

ggc
Gly

tca
Ser

ttg
lL.eu

acc
Thr

aca
Thr
245

ttce
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

tcc
Ser

cCa
Pro

gtc
val

ccc
Pro
150

gtc
val

gcc
Ala

aag
Lys
230

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

dda
Lys

Tcc
Ser

aaa
Lys
390

cag
GlIn

135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gt
va

cca
Pro

ttc
Phe

gtc
val

ttc
Phe
295

CcCC
Pro

acc
Thr

gtc
val

gcc
Ala
cgg
Ar

375
ggc
Gly

ccc
Pro

tcc
ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Gln

gac
Asp

cccC
Pro

cccC
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
Ser

aaa
Lys
360

gag

g Glu

ttc
Phe

gag
Glu

aag
Lys

tac
Tyr

agc
ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

ggc
Gly

gag
Glu

tat
Tyr

aac
Asn

agc
ser

ttcC
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

add
Lys

gtg
val

tac
Tyr

gag
Glu

cac
His
330

aaa
Lys

cag
Glin

atg
Met

cCcC
Pro

aac
Asn

Page 54

acc
Thr
155

ccc
Pro

gt
va

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

cccC
Pro

cag
Glin
315

cag
GlIn

gcce
Ala

CcCC
Pro

acc
Thr

agc
Ser
395

tac
Tyr

140

tct
ser

gaa
Glu

cac
H1s

agc
ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gac
Asp
300
tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg
aag
Lys
380
gac

Asp

aag
Lys

ggc

cCcC
Pro

acc
Thr

gt
va
205

aac
Asn

CcCccC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ety

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

ttcC
Phe
190

gtg
val

gt
va

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

gt
va

agc
ser

ctg
Leu

gcc
Ala
350

CCa
Pro

cag
Gln

gcc
Ala

acc
Thr

aca
Thr

acc
Thr
175

ccc
Pro

acc
Thr

aat
Asn

tct
ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

aat
Asn
335

CcCC
Pro

cag
GIn

gtc
val

cct
Pro

gcc
Ala
160

gtg
val

gct
Ala

cac
His
tgt
Cys
240
ggag
Gly

atg
Met

cac
H1s

gtg

tac
Tyr
320

ggc
Gly

atc
Ile

gtg

agc
Ser

gag
Glu
400

ccc
Pro

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248



gt
Va

gac
Asp

cat
His

ccc
Pro
465

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

gac
Asp

agc
Ser
435

gct
Ala

aaa
Lys

81
467
PRT

tcc
ser
420

agg
Arg

ctg
Leu

405
gac
Asp

tgg
Trp

cac
H1s

oty

cag
Gln

aac
Asn

tcc
Ser

cag
Gln

cac
His
455

Artifitial Sequence

81

Met Lys His

1

val

Pro

Ser

Glu

65

Gln

Thr

Tyr

Gln

val

145

Ala

Leu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Gly

Phe

Leu

Ser

Ala

35

Ser

Met

Phe

Tyr

cys

115

Thr

Pro

Gly

Leu

Gln

20

Ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

cys

Trp
5
val
val
Met
Trp
Gly
85
Glu
Thr
val

Ala

Leu
165

Phe

Gln

Lys

Ser

Ile

70

Arg

Leu

AsSp

Thr

Pro

150

val

Phe

Leu

val

Trp

55

Tyr

val

Ser

Gly

val

135

ser

Lys

Ttc
Phe

ggc
Gly
440

tac
TYyr

Leu

val

Ser

40

val

Ala

Thr

ser

Tyr

Ser

Ser

Asp

ttc
Phe
425

aac
Asnh

acc
Thr

Leu

Gln

25

cys

Arg

Gly

Leu

Leu

105

Gly

Ser

LyS

Tyr

410

ctc
Leu

gtc
val

cag
Glin

Leu

10

ser

Lys

Gln

Asp

Thr

90

Arg

Asp

Ala

Ser

tac
Tyr

ttc
Phe

aag
Lys

val

Gly

Ala

Ala

Gly

75

val

Ser

Trp

Ser

Thr
155

‘age

Ser

tca
ser

agc
Ser
460

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Phe Pro Glu

170

Page 55

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

Lys

ASp

Ala

125

Lys

Gly

Pro

ctc
Leu
430

tcc
Ser

tcc
Ser

Pro

val

30

Phe

Pro

Lys

ser

Thr

110

Tyr

Gly

Gly

val

415

acc
Thr

gt
Va

ctg
Leu

Arg

15

Lys

Thr

ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr
175

gtg
atg

Met

tct
Ser

Trp

Lys

Phe

Ile

Asn

80

ser

val

Gly

Ser

Ala

160

val

1296

1344

1392

1401



Ser

val

Pro

AsSp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Asp

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Asn

Glin

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

cys

Ser

Asp

Ser
435

Ser

180

Ser

Ser

Asn

His

val

260

Thr

Lys

Ser

Pro

Leu

Asn

Ser

420

Arg

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

ASp

Trp

Ala

Gly

Gly

Leu

Glu

Lys

Lys

Lys

Ser

Lys

Gln

Gly

Gln

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

375

Gly

Pro

ser

GlIn

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

sSer

Lys

Glu

Phe

Glu

Phe

Gly

ser

185

Ser

Thr

Lys

cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val

Ser

Ile

val

235

Ala

Pro

val

val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

His

ser

Cys

220

Glu

Pro

Lys

val

Asp

300

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

val Phe Sser

Page 56

Thr
val
205

Asn

Pro

AsSp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

cys

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Gin

Ala

Thr

Leu

430

Ser

Pro

Thr

Asn

ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

Ala

val

Cys
240
Gly

Met

val
Tyr

320

Gly

val

Ser

Glu

400

Pro

val

Met



His Glu Ala Leu His Asn His Tyr Thr Gln Lys Sgg Leu Ser Leu Ser
' 4

450
Pro Gly Lys
465
<210> 82
<211> 1401
<212> DNA
<213>
<220>
<221> (DS
<222> (..
<400> 82

atg aaa cac
Met Lys His
1

gt
va

cct
Pro

agc
ser

gaa
Glu
65

cag
GIn

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
Ser

ctg
Leu

oty

acc
Thr
50

tgg
Trp

aaa
Lys

gcc
Ala

tac
Tyr

ggc
130

ttc
Phe

ctg
Leu

tgg
Trp

agc
ser

gct
Ala
35

agc
ser

atg
Met

ttcC
Phe

tac
Tyr

tgc
cys
115

acc
Thr

cCccC
Pro

ggc
Gly

adc
Asn

(1401

ctg
Leu

cag
Gln
20

agc
ser

tat
Tyr

ety

aag
LyS

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc
Cys

tca
ser
180

tgg
Trp

gt
Va

gtg

atg
Met

tgg
Trp

&
85

gaa
Glu

acc
Thr

gtg
val

gca
Ala

ctg
Leu
165

oty

ttc
Phe

cag
GIn

aag
LyS

agc
ser

atc
Ile
70

aga
Arg

ctg
Leu

gag
Glu

acc
Thr

ccc
Pro
150

gtc
val

gcc
Ala

455

Artifitial Sequence

ttc
Phe

ctg
Leu

gt
va

tgg
Trp
55

tat
Tyr

gt
va

agc
ser

ggc

gtg
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

gt
va

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
ser

tac
Tyr
120
agc
ser

tcc
ser

gac
Asp

acc
Thr

ctg
Leu

cag
Gln
25

tgc
Cys

cgce
Arg

oty

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
Ser

aag
Lys

tac
TYyr

agc
ser
185

ctg gtg
Leu val
10

tct gac
Ser Gly

aag gcc
Lys Ala

cag gct
Gin Ala

gac ggc
Asp Gly
75

acc gt
Thr va
90

cgg agc
Arg ser

gac tgg
Asp Trp

gce tec
Ala Ser

agc acc
Ser Thr
155

ttc ccc
Phe Pro
170

ggc gtg
Gly val

Page 57

gca
Ala

gcc
Ala

agc
Ser

cca
Pro
60

oty

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
Ser

gaa
Glu

cac
H1s

gct
Ala

gaa
Glu

ggc
Gly
45

ety

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

ggc

CcCC
Pro

acc
Thr

CcCC
Pro

gt
va
30

ttc
Phe

ccc
Pro

aag
LysS

agc
Ser

acc
Thr
110

tac
Tyr

ggc
Gly

oty

gt
va

tTtcC
Phe
190

aga
Arg
15

aag
LysS

acc
Thr

agc
ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

CcCa
Pro

aca
Thr

acc
Thr
175

cCccC
Pro

tgg
Trp

aaa
Lys

ttc
Phe

acc
Thr

aac
Asn
80

agc
ser

agc
ser

gcce
Ala
160

gtg
val

gct
Ala

48

96

144

192

240

288

336

384

432

480

528

576



gtc
val

cCC
Pro

aag
Lys
225

gac
Asp

gga

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gac
Asp

cat
H1s

ctg
Leu

tcc
Ser
210

cccC
Pro

aaa
LysS

cCcC
Pro

tcc
Ser

gac
Asp
290

aat
Asn

gtg

gag
Glu

dda
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

cag
Gln
195

agc
ser

agc
ser

act
Thr

tca
Ser

cgg
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
L.eu

tgc
cys

agc
Ser

gac
Asp

agc
ser
435

gct
Ala

tcc
Ser

agc
ser

aac
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
ser

aag
Lys
340

atc
Ile

cccC
Pro

ctg
Leu

aat
Asn

tcce
ser
420

agg
Arg

ctg
Leu

tca
ser

Tty
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
cys

tcc
Ser

cca
Pro

gtc
val

ggc
Gly
405

gac
Asp

tgg
Trp

cac
H1s

aag
Lys
230

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

aaa
Lys

tcc
Ser

dda
Lys
390

cag
Gln

cag
Gln

aac
Asn

ctc
Leu

acc
Thr
215

gtg
val

cca
Pro

ttc
Phe

gtc
val

ttc
Phe
295

cCccC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

oty

cccC
Pro

tcc
Ser

cag
Gln

cac
His
455

tac
Tyr
200

cag
Gln

gac
Asp

CcCC
Pro

cccC
Pro

aca
Thr
280

aac
Asn

€gg
Arg

gtc
val

tcc
Ser

aaa
Lys
360

gag
Glu

Ttc
Phe

Glu

ttc
Phe

ggc
Gly
440

tac
Tyr

tcc
ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

ggc
Gly

Glu

tat
Tyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

ctc
Leu

tac
TYyr

aga
Arg

cca
Pro
250

aaa
Lys

tac
Tyr

gag
Glu

cac
His
330

aaa
Lys

cag
Gln

atg
Met

ccc
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gin

Page 58

agc
ser

atc
Ile

gtt
val
235

gca
Ala

ccc
Pro

cag
Gln
315

cag
Gln

gcc
Ala

cCcC
Pro

acc
Thr

agc
Ser
395

tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

agc
ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gt
va

gac
Asp
300

tac
TYyr

gac
AsSp

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
ser

tca
Ser

agc
Ser
460

gtg
val
205

aac
Asn

cccC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

tgg
Trp

cCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

agc
Ser

ctg
Leu

gcc
Ala
350

cCa
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
ser

tcc
Ser

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
ser

Glu

acg
Thr

aat
Asn
335

cCC
Pro

cag
Gln

gtc
val

gty

cct
Pro
415

acc
Thr

ctg
Leu

cac
His

tgt
Cys
240

999
Gly

atg
Met

cac
His

gt
va

tac
Tyr
320

ggc
Gly

atc
Ile

gtg

agc

ser

gag
Glu
400

CcCC
Pro

gt
va

atg
Met

tct
Ser

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392



ccc ggc aaa
Pro Gly Lys

465

<210>
<211>
<212>

<213>

<400>

83

467
PRT
artifitial Sequence

83

Met Lys His

1

val

Pro

ser

Glu

65

Gln

Thr

Tyr

Gin

val

145

Ala

Ser

val

Pro

Leu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Leu

Trp

Leu

ser
210

Ser

Ala

35

Ser

Met

Phe

Tyr

cys

Thr

Pro

Gly

Asn

Gln

195

Ser

Leu

Gln

20

Ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

cys

Ser

180

Ser

Ser

Trp
5
val
val
Met
Trp
Gly
85
Glu
Thr
val
Ala
Leu
165
Gly

Ser

Leu

Phe

Gln

Lys

ser

Ile

70

Arg

Leu

Glu

Thr

Pro

150

val

Ala

Gly

Gly

Phe

Leu

val

Trp

55

Tyr

val

Ser

Gly

val

135

Ser

Lys

Leu

Leu

Thr
215

Leu

val

Ser

40

val

Ala

Thr

Ser

Tyr

120

ser

Ser

ASp

Thr

Tyr

Gln

Leu

Gln

25

cys

Arg

Gly

Leu

Leu

105

Gly

ser

Lys

Tyr

ser

185

Ser

Thr

Leu

10

Ser

Lys

Gln

Asp

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

pPage 59

val
Gly
Ala
Ala
Gly
75

val
Ser
Trp
Ser
Thr
155
Pro
val

Ser

Ile

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

Ser

Cys
220

Ala

Glu

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Arg

15

Lys

Thr

ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Trp

Lys

Phe

Thr

Asn

80

Ser

val

Gly

Ser

Ala

160

val

Ala

val

His

1401



Ile

Glu

His

305

Arg

Lys

Tyr

Leu

385

Trp

val

Asp

Pro
465

Pro

Lys

Pro

Ser

Asp

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

<210>
<211>
<212>

ser

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

cys

Ser

Asp

Ser

435

Ala

Lys

84
1401
DNA

Asn

His

val

260

Thr

Glu

Lys

Ser

LysS

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Lys

230

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

Gln

Gly

Gln

Asn

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

375

Gly

Pro

ser

GlIn

His
455

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

Tyr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val

Gln

page 60

val

235

Ala

Pro

val

val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

Glu

Pro

Lys

val

Asp

300

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser
460

Pro

Glu

Asp

ASp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Lys

Leu

Thr

270

val

val

ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gin

val

val

Pro

415

Thr

val

Leu

Cys
240
Gly

Met

val
TYyr

320

Gly

val

Ser

Glu

400

Pro

val

Met

Ser



<213>

<220>
<221>
<222>

<400>

atg
Met
1

gtg
val

cct
Pro

agc
Ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
GlIn

gtc
val
145

gcc
Ala

agc
ser

gtc
val

CCC
Pro

aag
Lys
225

add
Lys

ctg
Leu

999
Gly

acc
Thr
50

tgg
Trp

aaa
LysS

gcce
Ala

tac
Tyr

ggc
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

ccC
Pro

Cbs
..

84
cac
His

agc
ser

gct
Ala
35

agc
ser

atg
Met

ttc
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

ccc
Pro

oty

aac
Asn

cag
Gln
195

agc
Ser

agc
ser

(1401)

ctg
Leu

cag
Gin
20

agc
ser

tat
Tyr

ggc
Gly

aag
Lys

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc
cys

tca
Ser
180

tcc
ser

agc
ser

dac
Asn

tgg
Trp

gt
va

gt
va

atg
Met

tgg
Trp

ggc
Gly
85

gaa
Glu

acc
Thr

val

gca
Ala

ctg
Leu
165

oty

tca
Ser

tty
Leu

acc
Thr

ttc
Phe

cag
Gln

aag
Lys

agc
Ser

atc
ITe
70

aga
Arg

ctg
L.eu

gac
Asp

acc
Thr

ccc
Pro
150

gtc
val

gcc
Ala

aag
Lys
230

Artifitial Sequence

ttc
Phe

ctg
L.eu

tgg
Trp
55

tat
Tyr

val

agc
Ser

gcce
Ala

gtg
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

ctc
Leu

tcc
Ser
40

gtc
val

gcc
Ala

acc
Thr

agc
ser

tac
Tyr
120

agc
ser

tcc
ser

gac
Asp

acc
Thr

tac
TYyr
200

cag
GlIn

gac
Asp

ctg
Leu

cag
Gln
25

tgc
Cys

cgc
Arg

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
ser

aag
Lys

tac
Tyr

agc
Ser
185

tcc
Ser

acc
Thr

aag
Lys

ctg
Leu
10

tct
ser

aag
Lys

cag
Gln

gac
ASp

acc
Thr
90

cgg
Arg

gac
ASp

gcc
Ala

agc
ser

ttc
Phe
170

3ty

ctc
Leu

tac
Tyr

aga
Arg

Page 61

gcce
Ala

gct
Ala

ggc
Gly
75

gt
va

agc
ser

tgg
Trp

tcc
Ser

acc
Thr
155

CcCcC
Pro

gtg
val

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

gcc
Ala

agc
ser

cca
Pro
60

ggc
Gly

gac
Asp

Glu

ttc
Phe

acc
Thr
140

tct
Ser

gaa
Glu

cac
His

agc
ser

tgc
Cys
220

gag
Glu

gct
Ala

gaa
Glu

ggc
Gly
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
LysS

oty

cCC
Pro

acc
Thr

gt
Va
205

aac
Asn

cCccC
Pro

cCcC
Pro

gtyg
val
30

ttc
Phe

cCccC
Pro

aag
Lys

agc
Ser

acc
Thr
110

tac
Tyr

tTtcC
Phe
190

gtg
val

gtg

aaa
Lys

aga
Arg
15

aag
Lys

acc
Thr

agc
Ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

cCccC
Pro

acc
Thr

aat
Asn

Tct
ser

tgg
Trp

aaa
Lys

ttce
Phe

acc
Thr

aac
Asn
80

agc
ser

gtg

ety

agc
Ser

gcc
Ala
160

gtg
val

gct
Ala

gt
va

cac
His

tgt
cys
240

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720



gac
Asp

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gt
va

gac
Asp

cat
His

ccce
Pro
465

aaa
Lys

cCcC
Pro

tcc
Ser

gac
AsSp
290

aat
Asn

gt
vVa

gag
Glu

add
LysS

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

act
Thr

tca
ser

Cgg
Arg
275

cct
Pro

gce
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
Cys

agce
ser

gac
Asp

agc
ser
435

gct
Ala

adad
Lys

85
467
PRT

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
Ser

aag
Lys
340

atc
Ile

ccC
Pro

ctg
Leu

aat
Asn

tcc
ser
420

agg
Arg

ctg
Leu

aca
Thr
245

ttcC
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
cys

tcc
Ser

cca
Pro

gtc
val

ggc
Gly
405

gac
Asp

tgg
Trp

cac
H1s

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

adad
Lys

tcc
ser

aaa
Lys
390

cag
Glin

ety

cag
Gln

aac
Asn

cCa
Pro

Ttc
Phe

gtc
val

ttcC
Phe
295

cCcC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

oty

CcCC
Pro

tcc
Ser

cag
Gln

cac
His
455

Artifitial Sequence

85

CcCcC
Pro

ccc
Pro

aca
Thr
280

aac
Asn

€99
Arg

gtc
val

tcc
Ser

aaa
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ttc
Phe

&9y
440

tac
Tyr

tgc
cys

cca
Pro
265

tgc
cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

oty

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

cca
Pro
250

add
Lys

gt
Va

tac
Tyr

Glu

cac
His
330

add
Lys

cag
Glin

atg
Met

ccc
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln
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gca
Ala

cccC
Pro

gtg
val

gt
va

cag
GlIn
315

cag
Glin

gcce
Ala

ccc
Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

ttcC
Phe

aag
Lys

cct
Pro

aag
Lys

gac
Asp
300

tac
Tyr

gac
AsSp

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
ser

tca
ser

agc
ser
460

gaa
Glu

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

tgg
Trp

CCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

ctc
Leu

acc
Thr
270

gtg
val

agc
Ser

ctg
Leu

gcc
Ala
350

cCa
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
ser

tcc
Ser

ctg
Leu
255

ctc
Leu

agc
ser

Glu

acg
Thr

aat
Asn
335

CcCcC
Pro

cag
GlIn

gtc
val

gtg

cct
Pro
415

acc
Thr

ctg
Leu

999

atg
Met

cac
H1s

tac
Tyr
320

ggc
Gly

atc
Ile

gtg
val

agc
Ser

gag
Glu
400

CcCC
Pro

gtg
val

atg
Met

tct
ser

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1401



Met

val

Pro

ser

Glu

65

Gln

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

AsSp

Gly

Lys

Leu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

His

Ser

Ala

35

Ser

Met

Phe

Tyr

cys

115

Thr

Pro

Gly

Asn

Gln

195

ser

sSer

Thr

Ser

Leu

GlIn

20

ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

cys

Ser

180

Ser

ser

Asn

val
260

Trp

val

val

Met

Trp

Gly

85

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Phe

Gln

Lys

ser

Ile
70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Ggly

Gly

Lys

Ccys

Leu

Phe

lLeu

val

Trp

55

Tyr

val

ser

Ala

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

Leu

val

Ser

40

val

Ala

Thr

Ser

Tyr

Ser

Ser

ASp

Thr

Tyr

200

Glin

Asp

Pro

Pro

Leu

Gln

25

Cys

Arg

Gly

Leu

Leu

105

Gly

Ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro
265

Leu

10

sSer

Lys

Gln

Asp

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

Page 63

val

Gly

Ala

Gly

75

val

ser

Trp

Ser

Thr

155

Pro

val

Ser

val
235

Ala

Pro

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Lys

Ala

Glu

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr
270

Arg

15

Lys

Thr

Ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

sSer

Leu

255

Leu

Trp

Lys

Phe

Thr

Asn

80

Ser

val

Gly

Ser

Ala

160

val

Ala

val

Cys
240

Gly

Met



Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro
465

Ser
Asp
290
Asn
val
Glu
Lys
Thr
370
Thr
Glu
l.eu
Lys
Glu

450

Gly

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

<220>
<221>
<222>

<400>
atg aaa cac ctg tgg ttc ttc ctc ctg

1

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

Cys

ser

Asp

Ser

435

Ala

Lys

86
1401
DNA

Thr

Glu

Lys

Ser

LysS

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Pro

val

Thr

val

325

Cys

ser

Pro

val

Gly

Asp

Trp

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Gly

Glin

Asn

val

Phe

295

Pro

Thr

val

Ala

Arg

Gly

Pro

ser

GlIn

His
455

Artifitial Sequence

DS

(1. .(1401)

86

Thr

280

Asn

Arg

val

Ser

Phe

Glu

Phe

Gly

Tyr

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Met Lys His Leu Trp Phe Phe Leu Leu
5

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

AsSn

410

Leu

val

Gln

ctg
Leu
10

val

val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

TYyr

Tyr

Phe

Lys

gt
Va

val

300

Tyr

Asp

Leu

Arg

Lys

380

Asp

Lys

Ser

Ser

ser
460

AsSp

Gly

Asn

Trp

Pro

Glu

365

Asn

Thr

Lys

Cys

Leu

val

val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

ser

gca gct ccc
Ala Ala Pro

ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

Leu

aga
Arg
15

His

val

Tyr

320

Gly

Ile

val

sSer

Glu

400

Pro

val

Met

Ser

tgg
Trp

gtg ctg agc cag gtg cag ctg gtg cag tct ggc gcc gaa gtg aag aaa

Page 64



val

cct
Pro

agc
ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
Glin

gtc
val
145

gcce
Ala

agc
ser

gtc
val

CCC
Pro

aag
Lys
225

gac
Asp

atc
Ile

gaa

Leu

&ty

acc
Thr
50

tgg
Trp

ada
Lys

gcc
Ala

tac
Tyr

ggc
130
ttc

Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

ccc
Pro

aaa
Lys

ccc
Pro

tcc
Ser

gac

ser

gct
Ala
35

agc
ser

atg
Met

TtC
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

cccC
Pro

ggc

daac
Asn

cag
Gin
195

agc
Ser

agc
Ser

act
Thr

tca
Ser

cgg
Arg
275

cct

Gln
20

agc
Ser

tat
Tyr

oty

aag
Lys

atg
Met
100

gcc
Ala

ctg
L.eu

ctg
Leu

tgc
cys

tca
Ser
180

tcc
Ser

agc
Ser

aac
Asn

cac
His

gtc
val
260

acc
Thr

gag

val

gt
va

atg
Met

tag
Trp
ggc
85

gaa

Glu

acc
Thr

gt
va

gca
Ala

ctg
Leu
165

oty

tca
Ser

ttg
Leu

acc
Thr

aca
Thr
245

ttcC
Phe

cCct
Pro

gtc

Gln

aag
Lys

agc
ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

ccc
Pro
150

gtc
val

gcce
Ala

ggc

aag
Lys
230

tgc
Cys

ctc
Leu

gag
Glu

aag

Leu

gtg

tgg
Trp
55

tat
Tyr

gt
Va

agc
ser

gag
Glu

gtg
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gty
val

cCa
Pro

ttc
Phe

gtc
val

ttc

val

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
Ser

tac
Tyr
120

agc
ser

tcc
ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Gln

gac
Asp

cccC
Pro

cccC
Pro

aca
Thr
280

aacC

GIn
25

tgc
Cys

cgc
Arg

ggc
Gly

ctg
Leu

ctg
Leu
105

ety

tca
Ser

aag
Lys

tac
Tyr

agc

Ser

185
tcc
Ser

acc
Thr

aag
Lys

tgc
cys

cca
Pro
265

tgc
Cys

tgg

ser

aag
Lys

cag
Gln

gac
Asp

acc
Thr
90

€gg
Arg

gac
Asp

gcc
Ala

agc
ser

TtC
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

aaa
Lys

gtg
val

tac

Page 65

Gly

gcc
Ala

gct
Ala

ggc
75

gty
val

agc
Ser

tgg
Trp

tcc
Ser

acc
Thr
155

cCC
Pro

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

ccc
Pro

gtyg
val

gtg

Ala

agc
Ser

cca
Pro
60

Sty

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
Ser

gaa
Glu

cac
H1s

agc
ser

tgc
cys
220

gag
Glu

cct
Pro

aag
Lys

gtg
val

gac

Glu

ggc
Gly
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125
aag
LYyS

ggc

CCC
Pro

acc
Thr

gtg
val
205
aac
Ash

ccc
Pro

gaa
Glu

gac
Asp

gac

285
ggc

val
30

ttc
Phe

cCccC
Pro

aag
Lys

agc
Ser

acc
Thr
110

tac
Tyr

ttc
Phe
190

gtg
val

gt
va

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

gtg

Lys

acc
Thr

agc
ser

tac
Tyr

acc
Thr
95

gcce
Ala

tgg
Trp

CcCa
Pro

aca
Thr

acc
Thr
175

cCcC
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
ser

gag

Lys

ttc
Phe

acc
Thr

aac
Asn
80

agc
ser

agc
ser

gcc
Ala
160

gtg
val

gct
Ala

gt
va

cac
H1s

tgt
cys
240

999
Gly

atg
Met

cac
His

gtg

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912



Glu

cat
His
305

<gg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctyg
Leu
385

tgg
Trp

gac
Asp

CE?.t
H1s

ccce
Pro
465

Asp
290

aat
Asn

at
va

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ety

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

<400>

1

Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
cys

agc
ser

gac
Asp

agc
Ser
435

gct
Ala

aaa
Lys

87
467
PRT

Glu

aag
LYyS

agc
Ser

aag
Lys
340

atc
Ile

ccc
Pro

ctg
Leu

aat
Asn

tcc
Ser
420

agg
Arg

ctg
Leu

val

aca
Thr

gtc
val
325

tgc
Cys

tcc
Ser

cCa
Pro

gtc
val

ggc
ety
405
gac

Asp

tgg
Trp

cac
His

Lys

aag
Lys
310
ctc
Leu

aag
Lys

aaa
Lys

tcc
Ser
aaa
Lys
390

cag
Gin

cag
Gln

aacC
Asn

Phe
295

cCccC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

cCccC
Pro

tcc
Ser

cag
Gln

cac
His
455

Artifitial Sequence

87

Met Lys His Leu Trp Phe Phe
5

val Leu Ser Gln val GIn Leu

Pro Gly Ala ser val Lys val

35

Ser Thr Ser Tyr Met Ser Trp

Asn

cgg
Arg

gtc
val

tcc
Ser

aaa
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ttcC
Phe

&y
440

tac
Tyr

Leu
val
Ser
40

val

Trp

gag
Glu

ctg
Leu

aac
Asn
345
agc
Gly

gag
Glu

tat
Tyr

aac
Asnh

ttc
Phe
425

aac
Asn

acc
Thr

Leu
Gln
25

Cys

Arg

Tyr val Asp
300

gag cag tac
Glu GIn Tyr
315

cac cag gac
His Gln Asp
330

aaa gcc ctc
Lys Ala Leu

cag ccc cgg
Gln Pro Arg

atg acc aag
Met Thr Lys
380

ccc agc gac
Pro ser Asp
395

aac tac aag
Asn Tyr Lys
410

ctc tac agc
Leu Tyr Ser

gtc ttc tca
val Phe Ser

cag aag agc
GIn Lys Ser
460

Leu val Ala
10

Ser Gly Ala

Lys Ala Ser

GIln Ala Pro
Page 66

Gly

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu
365
aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

val

agc
Ser

ctyg
Leu

gcc
Ala
350
cca
Pro

cag
Gln

gcce
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
ser

Pro

val

30

Phe

Pro

Glu

acg
Thr

aat
Asn
335

cccC
Pro

cag
GIn

gtc
val

gt
Va

cct
Pro
415

acc
Thr

gtg

ctg
Leu

Arg

15

Lys

Thr

Ser

val

tac
Tyr
320

ggc
Gly

atc
Ile

gt
Va

agc
Ser

gag
Glu
400

cccC
Pro

gt
Va

atg
Met

tct
ser

Trp

Lys

Phe

Thr

960
1008
1056
1104
1152
1200
1248
1296
1344
1392

1401



Glu

65

Gln

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

Asp

Gly

Ile

Glu

His

305

Arg

50

Trp

Lys

Ala

Tyr

Gly

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

ser

Asp

Asn

val

Met

Phe

Tyr

115

Thr

Pro

Gly

Asn

Gln

195

sSer

Ser

Thr

ser

Arg

Pro

Ala

val

Gly

LysS

Met

100

Ala

Leu

Leu

Cys

Ser

180

Ser

Ser

Asn

His

val

260

Thr

Glu

Lys

Ser

Trp

Gly

85

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

Ile

70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Lys

cys

Leu

Glu

Lys

Lys

310

Leu

55

Tyr
val
Ser
Glu
val
135
Ser
Lys
Leu
Leu
Thr
215
val
Pro
Phe
val
Phe
295

Pro

Thr

Ala

Thr

Ser

Tyr

120

ser

Ser

Asp

Thr

Tyr

Gin

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Gly

Leu

Leu

105

Gly

ser

Lys

Tyr

ser

185

ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

AsSp

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

Gly

75

val

Ser

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

Gln
315

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

Asp

300

Tyr

His GIn Asp

Page 67

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Lys

ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

ser

Glu

Thr

Asn

Asn

80

Ser

val

Gly

Ser

Ala

160

val

Ala

val

Cys

240

Gly

Met

His

val

Tyr

320

Gly



Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro
465

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

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

<220>
<221>
<222>

<400>
atg aaa cac
Met Lys His

1

gt
va

cct
Pro

agc
Ser

gaa
Glu

ctg
Leu

ggg
Gly

acc
Thr
50

tgg
Trp

Tyr

Thr

355

Leu

cys

Ser

Asp

Ser

435

Ala

Lys

88

1401
DNA
Artifitial Sequence

CDS
..

88

agc
ser

gct
Ala
35

agc
ser

atg
Met

Lys

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

325

Cys

Ser

Pro

val

Asp

Trp

His

(140D

cty
Leu

cag
Gln
20

agc
Ser

tat
Tyr

ggc

tgg
Trp

gtg
val

atg
Met

tgg
Trp

Lys

Lys

Ser

Lys

Gln

Gly

Gln

Asn

ttc
Phe

cag
Gln

aag
Lys

agc
Ser

atc
Ile

val

Ala

Arg

Gly

Pro

Ser

Gln

ttc
Phe

ctg
Leu

gt
va

tgg
Trp
55

tat
Tyr

Ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

ctc
Leu

tce
ser
40

gtc
val

gcce
Ala

Asn
345

Gly

Glu

Tyr

Asn

Phe
425

Asn

Thr

cty
Leu

cag
Gin
25

tgc
Cys

cgc
Arg

ggc

330

Lys

Gln

Met

Pro

Asn
410

Leu

val

Gln

ctg
Leu
10

tct
Ser

aag
Lys

cag
Gln

gac
Asp

Page 68

Ala

Pro

Thr

ser

395

Tyr

Tyr

Phe

Lys

gcc
Ala

gct
Ala

ggc
Gly

Leu

Arg

Lys

Asp

Lys

Ser

Ser

ser
460

gca
Ala

gcc
Ala

agc
Ser

cca
Pro
60

ggc
Gly

Pro

Glu
365

Asn

Ile

Thr

Lys

Cys
445

Leu

gct
Ala

gaa
Glu

ggc
Gly
45

ggc
Gly

acc
Thr

Ala
350

Pro

Gln

Ala

Thr

Leu
430

ser

ser

cCcC
Pro

gtg
val
30

ttc
Phe

cCcC
Pro

aag
Lys

335

Pro

Gln

val

val

Pro
415

Thr

val

Leu

aga
Arg
15

aag
Lys

acc
Thr

agc
ser

tac
Tyr

val

Ser

Glu
400

Pro

val

Met

Ser

tgg
Trp

aaa
Lys

ttc
Phe

acc
Thr

aac
Asn

48

96

144

192

240



65

cag
GlIn

acc
Thr

tac
Tyr

cag
GIn

gtc
val
145

gcce
Ala

agc
Ser

gtc
val

ccc
Pro

aag
Lys
225

gac
Asp

oty

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

aaa
Lys

gcc
Ala

tac
Tyr

agc
&y
130
ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

CcCcC
Pro

add
Lys

ccC
Pro

tcc
Ser
gac
ASp
290
aat
Asn

gag
Glu

ttC
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

cCcC
Pro

ggc

aac
Asn

cag
Gln
195

agc
Ser

agc
ser

act
Thr

tca
Ser

cgg
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

aag
Lys

atg
Met
100

gcce
Ala

ctyg
Leu

ctg
Leu

tgc
Cys

tca
Ser
180

tcc
Ser

agc
Ser

aacC
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agce
Ser

aag
Lys

ggc

‘Gly

85

gaa
Glu

acc
Thr

gt
va

gca
Ala

ctg
Leu
165

ggc
Gly

tca
Ser

ttg
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

cce
Pro
150

gtc
val

gcc
Ala

ety

ggc
Gly

aag
Lys
230

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

agc
Ser

ttc
Phe

gt
va
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gt
va

cca
Pro

ttc
Phe

gtc
val

ttc
Phe
295

cccC
Pro

acc
Thr

gtc
val

acc
Thr

agc
ser

tac
Tyr
120

agc
ser

tcc
Ser

gac
Asp

acc
Thr

tac
TYr
200

cag
Gln

gac
Asp

cccC
Pro

ccc
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
Ser

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
Ser

aag
Lys

tac
Tyr

agc
Ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn

acc
Thr
90

cgg
Arg

gac
Asp

gcc
Ala

agc
ser

Ttc
Phe
170

ggc
Gly

ctc
Leu

tac
TYyr

aga
Arg

cca
Pro
250

aaa
Lys

gtg
val

tac
TYyr

gag
Glu

cac
His
330

aaa
Lys

Page 69

75

gtg
val

agc
ser

tgg
Trp

tcce
Ser

acc
Thr
155

CcCcC
Pro

gt
Va

agc
ser

atc
Ile

gtt
val
235

gca
Ala

cCccC
Pro

cag
Gln
315

cag
Gln

gcc
Ala

gac
Asp

Glu

ttc
Phe

acc
Thr
140

tct
ser

gaa
Glu

cac
His

agc
Ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gt
va

gac
AsSp
300

tac
Tyr

gac
Asp

ctc
Leu

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

oty

CcCcC
Pro

acc
Thr

gtg
val
205

aac
Asn

CcCC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

tgg
Trp

cca
Pro

agc
Ser

acc
Thr
110

tac
Tyr

ttc
Phe
190

gtg
val

gt
va

adad
Lys

ctc
Leu

acc
Thr
270

gt
va

gtg
val

agc
Ser

ctg
Leu

gcc
Ala

acc
Thr
95

gcc
Ala

tgg

Trp G

cca
Pro

aca
Thr

acc
Thr
175

cCccC
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
ser

gag
Glu

acg
Thr

aat
Asn
335

cccC
Pro

80

agc
Ser

agc
ser

gcc
Ala
160

gt
va

gct
Ala

gt
Va

cac
His

tgt
cys
240

9949
Gly

atg
Met

cac
His

tac
Tyr
320

ggc
Gly

atc
Ile

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056



gag aaa
Glu Lys

tac acc
Tyr Thr
370

ctg acc
teu Thr
385

tgg gag
Trp Glu

gtg ctg
val Leu

gac aag
Asp Lys

cat gag
His Glu
450

cce g%c
Pro Gly
465
<210>
<211>
<212>
<213>
<400>
Met Lys
1

val Leu

340

acc atc tcc aaa gcc
Thr 1le Ser Lys Ala
355

ctg ccc cca tcc cgg
Leu Pro Pro Ser Arg
375

tgc ctg gtc aaa ggc
Cys Leu val Lys Gly
390

agc aat g%c cag ccc
Ser Asn Gly Gin Pro
405

gac tcc gac g?c tcc
Asp Ser Asp Gly Ser
420

agc agg tgg cag cag
Ser Arg Trp Gln GlIn
435

gct ctg cac aac cac
Ala Leu His Asn His
455

aaa
Lys

89
467
PRT
Artifitial Sequence

89

His Leu Trp Phe Phe
5

Ser Gln val GIn Leu
20

Pro Gly Ala Ser val Lys val

Ser Thr
50

35

Ser Tyr Met Ser Trp
55

Glu Trp Met Gly Trp Ile Tyr

65

GlIn Lys

70

Phe Lys Gly Arg val
85

Thr Ala Tyr Met Glu Leu Ser

100

aaa
Lys
360

gag
Glu

TtcC
Phe

gag
Glu

ttcC
Phe

ggc
Gly
440

tac
Tyr

Leu

val

ser

40

val

Ala

Thr

Ser

345
ggc
Gly

gag
Glu

tat
Tyr

aac
Asn

ttcC
Phe
425

aac
Asn

acc
Thr

Leu

Gln

25

cys

Arg

Gly

Leu

Leu
105

cag
Glin

atg
Met

cCcC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

Gln

Asp

Thr
90

ccc
Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

Ttc
Phe

aag
Lys

val

Gly

Ala

Ala

Gly

75

val

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
ser

tca
Ser

agc
Ser
460

Ala

Ala

ser

Pro

60

Gly

Asp

Arg Ser Glu

page 70

gaa
Glu
365

aac
Asnh

atc
Ile

acc
Thr

aag
Lys

tgc
Ccys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

LyS

Asp

350
cca
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
Ser

Pro

val

30

Phe

Pro

Lys

sSer

Thr
110

cag
Gln

gtc
val

cct
Pro
415

acc
Thr

ctg
Leu

Arg

15

Lys

Thr

Ser

Tyr

Thr

95

Ala

val

agc
Ser

gag
Glu
400

cCcC
Pro

gt
va

atg
Met

tct
Ser

Trp

Lys

Phe

Thr

Asn

80

Ser

val

1104

1152

1200

1248

1296

1344

1392

1401



Tyr

Gln

val

145

Ala

Ser

val

Pro

Lys

225

ASp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

Trp

Leu

ser

210

Pro

Lys

Pro

Ser

ASp

290

Asn

val

Glu

Lys

Thr
370

cys

115

Thr

Pro

Gly

AsSn

Gln

195

ser

ser

Thr

Ser

Arg

Pro

Ala

val

Tyr

Thr

355

Leu

Ala

Leu

Leu

Cys

ser

180

ser

Ser

Asn

His

val

260

Thr

Glu

Lys

Ser

Pro

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

cys

ser

Pro

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Lys

230

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Phe

val

135

ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg
375

Tyr

120

Ser

Ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

Gly

Ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro

265

cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

Gin

Met

Page 71

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

Gln

315

GIn

Ala

Pro

Thr

Phe

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

300

Tyr

Asp

Leu

Arg

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Gln

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

ser

Glu

Thr

Asn

335

Pro

Gin

val

Gly

Ser

Ala

160

val

Ala

val

Cys
240
Gly

Met

val

Tyr

320

Gly

Ile

val

Ser



Leu Thr
385

Trp Glu

val Leu

Asp Lys

His Glu
450

Pro Gly
465

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

<220>
<221>
<222>

<400>
atg aaa
Met Lys
1

gtg ctg
val Leu

Pro

agc acc
Ser Thr
50

gaa tgg
Glu Trp
65

Cys Leu val Lys Gly

Ser Asn Gly Gln Pro

Asp Ser Asp Gly Ser
420

ser Arg Trp GIn Gln
435

Ala Leu His Asn His
455
LysS
90
1401
DNA

Artifitial Sequence

cDS
(1..(1401)

90
cac ctg tgg ttc ttc
His Leu Trp Phe Phe

agc cag gtg cag ctg
Ser Gln val GIn Leu
20

cct g?g gct agc gtg aag gtg
Gly

Ala ser val Lys val
35

agc tat atg agc tgg
Ser Tyr Met Ser Trp
55

atg ggc tgg atc tat
Met Gly Trp Ile Tyr
70

cag aaa ttc aag ggc aga gtg

GIn Lys

acc gcc

Phe Lys Gly Arg Vval
85

tac atg gaa ctg agc

Thr Ala Tyr Met Glu Leu Ser

100

tac tac tgc gcc acc gac cac
Tyr Tyr Cys Ala Thr Asp His

115

Phe

Glu

Phe

Gly
440

Tyr

ctc
Leu

gtg
val

tcc
Ser
40

gtc
val

gcc
Ala

acc
Thr

agc
Ser

tac
Tyr
120

Tyr
Asn

Phe
425

Asn

Thr

ctg
Leu

cag
Gln
25

tgc
cys

cgc
Arg

ggc

ctg
Leu

ctg
Leu
105

ety

Pro

Asn
410

Leu

val

Gln

ctyg
Leu
10

tct
Ser

aag
Lys

cag
Gln

gac
Asp

acc
Thr
90

cgg
Arg

gac
Asp

Page 72

ser
395

Tyr

Tyr

Phe

Lys

gcc
Ala

gct
Ala

ggc
Gly
75

gt
Va

agc
Ser

tgg
Trp

Asp

Lys

Ser

Ser

ser
460

gca
Ala

gcce
Ala

agc
Ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttc
Phe

Ile

Thr

Lys

Cys
445

Leu

gct
Ala

gaa
Glu

ggc
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

Ala

Thr

Leu
430

Ser

ser

cCcc
Pro

gt
va
30

ttc
Phe

cCcC
Pro

aag
Lys

agce
ser

acc
Thr
110

tac
Tyr

val

Pro
415

Thr

val

Leu

aga
Arg
15

aag
Lys

acc
Thr

agc
Ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

Glu
400

Pro

val

Met

ser

tgg
Trp

dda
Lys

ttc
Phe

acc
Thr

aac
Asn
80

agc
ser

48

96

144

192

240

288

336

384



cag
Gln

gtc
val
145

gcc
Ala

agc
ser

gtc
val

cCcC
Pro

aag
LyS
225

gac
Asp

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

ay
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

CcCccC
Pro

ada
Lys

CcCC
Pro

tcc
ser

gac
Asp
290

aat
Asn

gt
va

gag
Glu

dada
Lys

acc
Thr
370

acc
Thr

acc
Thr

cCccC
Pro

aac
Asn

cag
Gln
195

agc
ser

agc
Ser

act
Thr

tca
Ser

cg9
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
cys

ctg
Leu

ctg
Leu

tgc
cys

tca
Ser
180

tcc
Ser

agc
Ser

aac
Asn

cac
His

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
ser

aag
Lys
340

atc
Ile

cCccC
Pro

ctg
Leu

at
Va

gca
Ala

ctg
Leu
165

ety

tca
ser

ttg
l.eu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

tcc
Ser

cCa
Pro

gtc
val

acc
Thr

ccce
Pro
150

gtc
val

gcce
Ala

aag
Lys
230
tgc
cys

ctc
Leu

Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

ada
Lys

tcc
Ser

dad

Lys
390

gt
va
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

CCa
Pro

ttc
Phe

gtc
val

ttcC
Phe
295

cccC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

agc
Ser

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
GIn

gac
Asp

ccc
Pro

ccc
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
ser

aaa
Lys
360

gag
Glu

ttc
Phe

tca
Ser

aag
Lys

tac
TY"r

agc
ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

oty

gag
Glu

tat
Tyr

gcc
Ala

agc
Ser

ttc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

dda
Lys

gt
Va

tac
Tyr

gag
Glu

cac
His
330
aaa
Lys

cag
Gln

atg
Met

CcCcC
Pro

Page 73

tcc
ser

acc
Thr
155

CccCcC
Pro

gt
va

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

cccC
Pro

cag
Glin
315

cag
Gln

gcce
Ala

ccc
Pro

acc
Thr

agc
Ser
395

acc
Thr
140

tct
Ser

gaa
Glu

cac
H1s

agc
ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

ggc

cccC
Pro

acc
Thr

gtyg
val
205

aac
Asn

cccC
Pro

gaa
Glu

gac
Asp

gac
Asp
285
ggc
Gly

aac
Asn

tgg
Trp

cCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

ttc
Phe
190

gt
vVa

gt
Va

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

gtg

agc
Ser

ctg
Leu

gcce
Ala
350

CCa
Pro

cag
GlIn

gcce
Ala

cCa
Pro

aca
Thr

acc
Thr
175

cccC
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
ser

gag
Glu

acg
Thr

aat
Asn
335

cCccC
Pro

cag
Gln

gtc
val

agc
ser

gcc
Ala
160

gtg
val

gct
Ala

cac
H1s

tgt
cys
240

ggg
Gly

atg
Met

cac
H1s

gtg
val

tac
Tyr
320

ggc
Gly

atc
Ile

gt
Va

agc
Ser

gag
Glu
400

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200



tgg gag
Trp Glu

gtg ctg
val Leu

gac aag
Asp Lys

cat gag
His Glu
450

ccc g%c
Pro Gly
465

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

<400>

Met Lys
1

val Leu
Pro Gly
ser Thr

50

Glu Trp
65
GIn Lys

Thr Ala

Tyr Tyr

agc aat g?c cag ccc
Ser Asn Gly Gin Pro
405

gac tcc gac ggc tcc
Asp Ser Asp Gly Ser
420

agc agg tgg cag cag
Ser Arg Trp Glin GIn
435

gct ctg cac aac cac
Ala Leu His Asn His
455
aaa
Lys
91
467

PRT
Artifitial Sequence

91

His Leu Trp Phe Phe
5

Ser Gin val Gln Leu
20

Ala ser val Lys val
35

Ser Tyr Met Ser Trp
55

Met Gly Trp Ile Tyr
70

Phe Lys Gly Arg val
85

Tyr Met Glu Leu Ser
100

Cys Ala Thr Asp His

Gln Gly Thr Leu val Thr val
130 135

val Phe
145

Pro Leu Ala Pro Ser
150

gag
Glu

Ttc
Phe

ggc
440

tac
Tyr

Leu

val

ser

40

val

Ala

Thr

ser

Tyr

120

Ser

Ser

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

Leu

Gln

25

Cys

Arg

Gly

Leu

Leu

105

Gly

Ser

Lys

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

GlIn

Asp

Thr

90

Arg

Asp

Ala

Ser

Page 74

tac
TYyr

tac
Tyr

ttc
Phe

aag
Lys

val

Gly

Ala

Ala

Gly

75

val

Ser

Trp

Ser

Thr
155

aag
Lys

agc
ser

tca
Ser

agc
ser
460

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

ser

acc
Thr

aag
Lys

tgc
Ccys
445

ctc
Leu

Glu

Gly

45

Gly

Thr

Lys

ASp

Thr

125

Lys

Gly

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
Ser

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

Gly

cct
Pro
415

acc
Thr

ctg
Leu

Arg

15

Lys

Thr

ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

cccC
Pro

gt
Va

atg
Met

tct
ser

Trp

Lys

Phe

Thr

Asn

80

Ser

val

Gly

ser

Ala
160

1248

1296

1344

1392

1401



Ala

Ser

val

Pro

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Asp

290

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Gly

Asn

GIn

195

ser

ser

Thr

Ser

Arg

Pro

Ala

val

Tyr

Thr

355

L.eu

cys

Ser

Asp

cys
Ser
180
ser
Ser
Asn
His
val
260
Thr
Glu
LYyS
Ser
LysS
340
Ile
Pro
Leu

Asn

ser
420

Leu

165

Gly

ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

val

Ala

Gly

Gly

Lys

230

cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

Gln

Gly

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

Asp

Thr

Tyr

200

Gln

ASp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Phe

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe
425

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

GlIn

Met

Pro

Asn

410

Leu

Page 75

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

Asp

300

Tyr

Asp

Leu

Arg

Lys

AsSp

Lys

Ser

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Glin

Ala

Thr

Leu
430

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

Ala

val

cys
240
Gly

Met

val

Tyr

Gly

Ile

val

sSer

Glu

400

Pro

val



Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met
435

440

445

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser

450
Pro Gly Lys
465
<210> 92
<211> 1401
<212> DNA
<213>
<220>
<221> DS
<222> (..
<400> 92

atg aaa cac
Met Lys His
1

gtg
val

cct
Pro

agce
Ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
Glin

gtc
val
145

gcc
Ala

ctg
Leu

999
Gly

acc
Thr
50

tgg
Trp

dda
Lys

gcc
Ala

tac
Tyr

ggc
130

ttcC
Phe

ctg
Leu

agc
Ser

gct
Ala
35

agc
ser

atg
Met

ttc
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

cccC
Pro

(1401)

ctg
Leu

cag
Gin
20

agc
Ser

tat
Tyr

gg9c

aag
Lys

atg
Met
100

gcc
Ala

ctyg
Leu

cty
Leu

tgc
Cys

tgg
Trp

gtg
val

gt
va

atg
Met

tgg
Trp

ggc
Gly
85

gaa
Glu

acc
Thr

gca
Ala

ctg
Leu
165

ttc
Phe

cag
Gln

aag
Lys

agc
Ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

ccc
Pro
150

gtc
val

455

Artifitial Sequence

tTtcC
Phe

ctg
Leu

tgg
Trp
55

tat
Tyr

val

agc
Ser

atc
Ile

gt
Va
135

tcc
Ser

aag
Lys

ctc
Leu

gt
va

tce
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
ser

tac
Tyr
120

agc
Ser

tcc
ser

gac
AsSp

ctg
L.eu

cag
GIn
25

tgc
Cys

cgc
Arg

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
ser

aag
LyS

tac
Tyr

ctg gtg
Leu val
10

tct ggc
Ser Gly

aag gcc
Lys Ala

cag gct
Gln Ala

gac ggc
Asp Gly
75

acc gtg
Thr val
90

cgg agc
Arg ser

gac tgg
Asp Trp

gcc tcc
Ala ser

agc acc
Ser Thr
155

ttc ccc

Phe Pro
170

Page 76

gca
Ala

gcc
Ala

agc
Ser

cca
Pro
60

ety

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
ser

gaa
Glu

gct
Ala

gaa
Glu

2ty
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

cccC
Pro

cCccC
Pro

gt
va
30

ttc
Phe

cCcC
Pro

aag
Lys

agc
ser

acc
Thr
110
tac
Tyr

ggc

ggc
Gly

val

aga
Arg
15

aag
Lys

acc
Thr

agce
Ser

tac
TYr

acc
Thr
95

gcc
Ala

tgg
Trp

ccCa
Pro

aca
Thr

acc
Thr
175

tgg
Trp

aaa
Lys

ttcC
Phe

acc
Thr

aac
Asn
80

agc
ser

agc
Ser

gcc
Ala
160

gtg
val

48

96

144

192

240

288

336

384

432

480

528



agc
ser

gtc
val

CcCcC
Pro

aag
Lys
225

gac
Asp

ety

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gtg

gac
Asp

tgg
Trp

ctg
l.eu

tcc
ser
210

cccC
Pro

aaa
Lys

CcCC
Pro

tcc
Ser

gac
Asp
290

aat
Asn

gt
va

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

daac
Asn

cag
Gln
195

agc
ser

agc
Ser

act
Thr

tca
Ser

ele
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
cys

agc
Ser

gac
Asp

agc
Ser
435

tca
Ser
180

tcc
Ser

agc
Ser

aac
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
ser

aag
Lys
340

atc
Ile

cCcC
Pro

ctg
Leu

aat
Asn

tec
sSer
420

agg
Arg

ggc

tca
Ser

ttg
l.eu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
cys

tcc
Ser

CCa
Pro

gtc
val

ggc
Gly
405

gac
Asp

tgg
Trp

gcce
Ala

aag
Lys
230

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

aaa
Lys

tcc
Ser

aaa
Lys
390

cag
Gln

cag
Gln

ctyg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cCa
Pro

ttc
pPhe

gtc
val

tte
Phe
295

CcCC
Pro

acc
Thr

gtc
val

gcce
Ala

cgg
Arg
375

oty

ccc
Pro

tcc
sSer

cag
Gln

acc
Thr
tac
Tyr
200
cag

Gln

gac
Asp

cCC
Pro

ccc
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
ser

dda
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ttc
Phe

ggc
440

agc
ser
185

tcc
ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

ggc
Gly

gag
Glu

tat
TYyr

aac
Asn

ttcC
Phe
425

aac
Asn

ctc
Leu

tac
TYr

aga
Arg

cca
Pro
250

aadd
Lys

tac
TYyr

gag
Glu

cac
His
330

aaa
Lys

cag
Gln

atg
Met

CCC
Pro

aac
Asn
410

ctc
Leu

gtc
val
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agc
ser

atc
Ile

gtt
val
235

gca
Ala

cCC
Pro

gt
va

val

cag
GIn
315

cag
Gln

gcc
Ala

ccCC
Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

ttc
Phe

cac
H1s

agc
Ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agce
Ser

tca
Ser

acc
Thr

gtg
va'l
205

aac
Asn

cCC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

oty

aac
Asn

tgg
Trp

CCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
cys
445

ttc
Phe
190

gtg
val

gt
va

aaa
Lys

ctc
Leu

acc
Thr
270

gt
va

gt
va

agc
ser

ctg
Leu

gcc
Ala
350

CCa
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

CcCcC
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

aat
Asn
335

cccC
Pro

cag
GIn

gtc
val

gtg

cct
Pro
415

acc
Thr

gct
Ala

gtg

cac
His
tgt
cys
240
ggg
Gly

atg
Met

cac
H1s

tac
Tyr
320

ggc
Gly

atc
Ile

gt
va

agc
ser

gag
Glu
400

CCC
Pro

gtg

atg
Met

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



cat gag gct ctg cac aac cac tac acc cag aag agc ctc tcc ctg tct
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser lLeu Ser

450

ccc ggc aaa
Pro Gly Lys

465

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

<400>

93
467
PRT

455

Artifitial Sequence

93

Met Lys His
1

val

Pro

Ser

Glu

65

GIn

Thr

TYyr

Gln

val

145

Ala

Ser

val

Leu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Leu

Trp

Leu

ser

Ala

35

Ser

Met

Phe

Tyr

cys

Thr

Pro

Gly

Asn

Gln
195

Leu

Gln

20

ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

Cys

ser

180

ser

Trp
5
val
val
Met
Trp
Gly
85
Glu
Thr
val
Ala
Leu
165

Gly

Ser

Phe

Gln

LysS

Ser

Ile

70

Arg

Leu

ASp

Thr

Pro

150

val

Gly

Phe

Leu

val

Trp

55

Tyr

val

ser

val

135

Ser

Lys

Leu

Leu

Leu

val

ser

40

val

Ala

Thr

Ser

Tyr

Ser

Ser

Asp

Thr

TYr
200

Leu

GlIn

25

cys

Arg

Gly

Leu

Leu

105

Gly

Ser

Lys

Tyr

Ser

185

Ser

Leu val
10

ser Gly

Lys Ala

Gln Ala

Asp Gly

75

Thr val
90

Arg ser

Asp Trp

Ala Ser

Ser Thr

155

Phe Pro
170
Gly val

Leu Ser

pPage 78

460

Ala

Ala

Ser

Pro

60

Gly

ASp

Glu

Phe

Thr

140

ser

Glu

His

ser

Ala

Glu

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val
205

Pro

val

30

Phe

Pro

Lys

ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

Arg

15

Lys

Thr

Ser

TYr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Trp

Lys

Phe

Thr

Asn

80

ser

val

Gly

Ser

Ala

160

val

Ala

val

1392

1401



Pro

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

ASp

His

Pro
465

Ser

210

Pro

Lys

Pro

Ser

ASp

290

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

Ser

Ser

Thr

ser

Arg

275

Pro

Ala

val

TYyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

ser

Asn

His

val

260

Thr

Glu

Lys

Ser

Pro

Leu

Asn

ser

420

Arg

Leu

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

Asp

Trp

His

Gly

230

Cys

Leu

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

Gln

His
455

GlIn

Asp

Pro

Pro

Thr

280

Asn

Arg

val

ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

Thr

Lys

Cys

Pro

265

cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val

Gln

Page 79

Ile

val

235

Ala

Pro

val

val

GlIn

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

cys

220

Glu

Pro

Lys

val

300

Tyr

Asp

Leu

Arg

Asp

Lys

Ser

Ser

ser
460

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

365

Ash

Ile

Thr

Lys

cys

Leu

val

Lys

Leu

Thr

270

val

val

ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Asn

Ser

Leu

255

Leu

ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

Leu

His

cys

240

Gly

Met

His

val

Tyr

320

Gly

Ile

val

Ser

Glu

400

Pro

val

Met

Ser



<210> 94
<211> 1401
<212> DNA
<213>

<220>

<221> (DS
<222> (1)..
<400> 94

atg aaa cac
Met Lys His
1

gtg
val

cct
Pro

agc
ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
GIn

gtc
val
145

gcc
Ala

agc
Ser

gtc
val

cccC
Pro

aag

ctg
Leu

g9g
Gly

acc
Thr
50

tgg
Trp

aaa
Lys

gcc
Ala

tac
Tyr

ggc
130
ttc

Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcce
Ser
210

ccc

agc
ser

gct
Ala
35

agc
ser

atg
Met

ttc
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

cCccC
Pro

9g9c

aac
Asn

cag
Gln
195

agc
ser

agc

(1401)

ctg
Leu

cag
GIn
20

agc
ser

tat
Tyr

g99c

aag
Lys

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc
Cys

tca
ser
180

tcc
ser

agc
Ser

aac

tgg
Trp

gtg
val

atg
Met

tgg
Trp

ety
85

gaa
Glu

acc
Thr

gca
Ala

ctg
Leu
165

ggc
Gly

tca
ser

ttg
Leu

acc

ttc
Phe

cag
Gln

aag
Lys

agc
ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

ccc
Pro
150

gtc
val

gcc
Ala

Gly

ety

aag

artifitial Sequence

ttc
Phe

ctg
Leu

gt
va

tg9g
Trp
55

tat
Tyr

val

agc
ser

aag
Lys

gt
va
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg

ctc
Leu

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
Ser

tac
Tyr
120

agc
ser

tcc
Ser

gac
Asp

acc
Thr

tac
TYyr
200

cag
Gln

gac

ctg
Leu

cag
Gln
25

tgc
Cys

cgc
Arg

ggc

ctg
Leu

ctg
Leu
105

ase

tca
Ser

aag
Lys

tac
Tyr

agc
ser
185

tcc
ser

acc
Thr

aag

ctg
Leu
10

tct
ser

aag
LyS

cag
Gln

gac
Asp

acc
Thr
90

cag
Arg

gac
Asp

gcc
Ala

agc
Ser

ttc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga

page 80

gt
va

Gly

gcc
Ala

gct
Ala

ggc

75
gt
va

agc
ser

tgg
Trp

tcc
Ser

acc
Thr
155

cccC
Pro

gt
va

agc
ser

atc
Ile

gtt

gca
Ala

gcc
Ala

agc
ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttcC
Phe

acc
Thr
140

tct
Ser

gaa
Glu

cac
His

agc
Ser

tgc
Cys
220

gag

gct
Ala

gaa
Glu

ggc
45

oty

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

n

cccC
Pro

acc
Thr

gty
val
205

aac
Asn

CCcC

cCccC
Pro

gtg
val
30

ttc
Phe

CcCC
Pro

aag
Lys

agc
ser

acc
Thr
110

tac
Tyr

ety
oty

gtg
val

ttc
Phe
190

gtg
val

gt
va

aaa

aga
Arg
15

aag
Lys

acc
Thr

agc
Ser

tac
Tyr

acc
Thr
95

gcce
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

ccC
Pro

acc
Thr

aat
Asn

tct

tgg
Trp

dadad
Lys

ttc
Phe

acc
Thr

aac
Asn
80

agc
ser

agc
ser

gcc
Ala
160

gt
Va

gct
Ala

cac
His

tgt

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720



Lys

gac

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
TYyr

ctg
Leu
385

tgg
Trp

gt
va

gac
Asp

CE?.’C
H1s

ccc
Pro
465

Pro

ada
Lys

cCcC
Pro

tcc
Ser

gac
Asp
290

aat
Asn

val

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
L.eu

aag
Lys

gag
Glu
450

ggc
Gly

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

Ser

act
Thr

tca
Ser

cgg
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
lLeu

tgc
cys

agc
Ser

gac
Asp

agc
Ser
435

gct
Ala

dada
Lys

95
467
PRT

Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
Ser

aag
Lys
340

atc
Ile

CcCC
Pro

ctg
Leu

aat
Asn

tcc
Ser
420

agg
Arg

ctg
Leu

Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

tcc
Ser

cca
Pro

gtc
val

ggc
Gly
405

gac
Asp

tgg
Trp

cac
H1s

Lys
230

tgc
cys

ctc
Leu

gag
Glu

aag
Lys

aag
LysS
310

ctc
Leu

aag
Lys

ada
Lys

tcc
Ser

aaa
Lys
390

cag
GIn

cag
Gln

aac
Asn

val

cca
Pro

ttc
Phe

gtc
val

ttc
Phe
295

cccC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

cccC
Pro

tcc
ser

cag
Gln

cac
His
455

Artifitial Sequence

ASp

ccc
Pro

cCccC
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
ser

aaa
LYyS
360
gag
Glu

ttc
Phe

gag
Glu

ttc
Phe

ggc
Gly
440

tac
Tyr

Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

Glu

ctg
Leu

aac
Asn
345

ggc
Gly

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

Arg

cca
Pro
250

aaa
Lys

tac
TYr

gag
Glu

cac
His
330

aaa
Lys

cag
Gln

atg
Met

cccC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Page 81

val
235

gca
Ala

ccc
Pro

cag
Gln
315

cag
Gln

gcce
Ala

CCC
Pro

acc
Thr

agc
Ser
395

tac
Tyr

tac
TYIr

ttc
Phe

aag
Lys

Glu

cct
Pro

aag
LyS

gt
Va

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agce
ser

tca
ser

agc
Ser
460

Pro

gaa
Glu

gac
Asp

gac
Asp
285

cly

aac
Asn

tgg
Trp

ccCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Lys

ctc
Leu

acc
Thr
270

gtg
val

agc
Ser

ctg
Leu

gcc
Ala
350

cCa
Pro

cag
Gin

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
Ser

Ser

ctg
Leu
255

ctc
Leu

agc
ser

gag
Glu

acg
Thr

aat
Asn
335

cccC
Pro

cag
GlIn

gtc
val

gtg

cct
Pro
415

acc
Thr

gt
vVa

ctg
Leu

Cys
240

Gly

atg
Met

cac
H1s

gtg

tac
Tyr
320

ggc
Gly

atc
Ile

agc
Ser

gag
Glu
400

ccc
Pro

gty

atg
Met

tct
ser

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1401



<400>

95

Met Lys His

1

val

Pro

Ser

Glu

65

Gln

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

Asp

Gly

lLeu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

Ser

Ala

35

Ser

Met

Phe

Tyr

Cys

115

Thr

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

Leu

Glin

20

Ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

Cys

ser

180

Ser

Ser

Asn

His

val

Trp
5
val
val
Met
Trp
Gly
85
Glu
Thr
val
Ala
lLeu
165
Gly
Ser
Leu
Thr
Thr

245

Phe

Phe

Gln

Lys

ser

ITe

70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Lys

Cys

Leu

Phe

Leu

val

Trp

55

Tyr

val

Ser

Lys

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

Leu

val

Ser

40

val

Ala

Thr

Ser

Tyr

120

Ser

Ser

Asp

Thr

TYyr

200

Gln

Asp

Pro

Pro

Leu

Gln

25

Cys

Arg

Gly

Leu

Leu

105

Gly

ser

Lys

Tyr

ser

185

ser

Thr

Lys

Cys

Pro

Leu

10

Ser

Lys

Gln

Asp

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro
250

val

Gly

Ala

Ala

Gly

75

val

ser

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Pro

Lys Pro Lys

pPage 82

Ala

Glu

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

ASp

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

Arg

215

Lys

Thr

Ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Trp

Lys

Phe

Thr

Asn

80

Ser

val

Gly

Ser

Ala

160

val

Ala

val

His

Cys

240

Gly

Met



Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro
465

Ser

Asp

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

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

<220>
<221>
<222>

<400>
atg aaa cac ctg tgg ttc ttc ctc ctg ctg gtg gca gct ccc aga tgg
Met Lys His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

96
1401
DNA

260

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

Ash

Ser

420

Arg

Leu

Pro

val

Thr

val

325

Cys

Ser

Pro

val

Gly

AsSp

Trp

His

Glu

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

val

Phe

295

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

Gln

His
455

Artifitial Ssequence

cDS

(L..(1401D

96

Thr

280

Asn

Arg

val

ser

Lys

Glu

Phe

Glu

Phe

265

cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val

Gln

Page 83

val

val

Glin

315

Gln

Ala

Pro

Thr

ser

395

Tyr

Tyr

Phe

Lys

val

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

ser
460

Asp

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

270

val

val

Ser

Leu

Ala

350

Pro

GIn

Ala

Thr

Leu

430

Ser

Ser

Ser

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

Leu

His

val

Tyr

Gly

val

Ser

Glu

400

Pro

val

Met

ser



gt
va

cct
Pro

agc
ser

gaa
Glu
65

cag
GlIn

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
Ser

gtc
val

ccc
Pro

aag
Lys
225

gac
Asp

atc
Ile

ctg
Leu

acc
Thr
50

tgg
Trp

ada
Lys

gcc
Ala

tac
Tyr

a1y
130

ttc
Phe

ctg
Leu

tag
Trp

ctg
Leu

tcc
Ser
210

ccc
Pro

ada
Lys

cccC
Pro

tcc
Ser

agc
ser

gct
Ala
35

agc
ser

atg
Met

ttc
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

ccc
Pro

ggc

aac
Asn

cag
Gln
195

agc
ser

agc
ser

act
Thr

tca
Ser

cgg
Arg

cag
Gln
20

agc
ser

tat
Tyr

aag
Lys

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc
Cys

tca
ser
180

tcc
ser

agc
ser

aac
Asn

cac
His

gtc
val
260

acc
Thr

5

gt
va

gt
va

atg
Met

tgg
Trp

ggc
Gly
85

gaa
Glu

acc
Thr

gt
va

gca
Ala

ctg
Leu
165

oty

tca
Ser

ttg
Leu

acc
Thr

aca
Thr
245

tte
Phe

cct
Pro

cag
Gln

aag
Lys

agc
Ser

atc
Ile
70

aga
AFrg

ctg
Leu

gac
Asp

acc
Thr

ccc
Pro
150

gtc
val

gcc
Ala

aag
Lys
230

tgc
Ccys

ctc
Leu

gag
Glu

ctg
Leu

gt
Va

tgg
Trp
55

tat
Tyr

gtg

agc
ser

ctg
Leu

gtg
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cca
Pro

tte
Phe

gtc
val

gtg

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
ser

tac
Tyr
120

agc
Ser

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Glin

gac
ASp

cccC
Pro

cCcC
Pro

aca
Thr

cag
Gln
25

tgc
Cys

cgc
Arg

ggc
Gly

ctg
Leu

ctg
Leu
105

99c
Gly

tca
ser

aag
Lys

tac
Tyr

agc
ser
185

tcc
ser

acc
Thr

aag
LysS

tgc
cys

cca
Pro
265

tgc
cys

10

tct
Ser

aag
Lys

cag
Glin

gac
Asp

acc
Thr
90

cgg
Arg

gac
Asp

gcc
Ala

agc
ser

tte
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

aaa
Lys

gt
va

Page 84

ggc

gcc
Ala

gct
Ala

ggc
Gly
75

gtg
val

agc
Ser

tgg
Trp

tcc
Ser

acc
Thr
155

cccC
Pro

gt
va

agc
ser

atc
Ile

gtt
val
235

gca
Ala

cCC
Pro

gt
va

gcc
Ala

agc
Ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttc
pPhe

acc
Thr
140

tct
Ser

gaa
Glu

cac
His

agc
ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gaa
Glu

ggc
Gly
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

cCcC
Pro

acc
Thr

gt
va
205

aac
Asn

cccC
Pro

gaa
Glu

gac
Asp

gac
Asp

gtg
val
30

tTtc
Phe

CcCC
Pro

aag
Lys

agc
Ser

acc
Thr
110

tac
Tyr

ttc
Phe
190

gt
va

gt
va

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

15

aag
Lys

acc
Thr

agc
ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

cCa
Pro

aca
Thr

acc
Thr
175

CcCcC
Pro

acc
Thr

aat
Asn

tct
sSer

ctg
Leu
255

ctc
Leu

agc
Ser

aaa
Lys

ttc
Phe

acc
Thr

aac
Asn
80

agc
Ser

agce
Ser

gcc
Ala
160

gtg
val

gct
Ala

gtg
val

cac
H1sS

tgt
cys
240

sty

atg
Met

cac
H1s

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864



gaa
Glu

cat
His
305

<€gg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gac
Asp

cat
H1s

ccc
Pro
465

gac
Asp
290
aat
Asn

daad
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
Cys

agc
ser

gac
Asp

agc
ser
435

gct
Ala

ada
Lys

97
467
PRT

Glu

aag
Lys

agc
ser

aag
Lys
340

atc
Ile

cCC

Pro

ctg
Leu

aat
Ash

tcc
ser
420

agg
Arg

ctg
Leu

gtc
val

aca
Thr

gtc
val
325

tgc
cys

tcc
ser

cCa
Pro

gtc
val

ggc
Sty
405
gac

Asp

tgg
Trp

cac
H1s

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

dda
Lys

tcc
Ser

aaa
Lys
390

cag
Gin

cag
Gln

dac
Asn

ttc
Phe
295

ccc
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

CcCC
Pro

tcc
Ser

cag
Gln

cac
His
455

Artifitial Sequence

97

Met Lys His Leu Trp Phe Phe
1

5

val Leu Ser Gln val GIn Leu

20

Pro Gly Ala Ser val Lys val
35

280

aac
Asn

<99
Arg

gtc
val

tcc
Ser

aaa
Lys
360
gag
Glu

ttce
Phe

gag
Glu

ttc
Phe

ggc
Gly
440

tac
Tyr

Leu

val

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

ggc
Gly

gag
Glu

tat
Tyr

aac
Asn

Ttc
Phe
425

aac
Asn

acc
Thr

Leu

tac
TYr

Glu

cac
His
330

ada
Lys

cag
Gln

atg
Met

ccc
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

val

cag
Glin
315

cag
Glin

gcce
Ala

cccC
Pro

acc
Thr

agc
Ser
395

tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

g9
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
Ser

tca
Ser

agc
Ser
460

Leu val Ala

10

Gln ser Gly Ala
25

Ser Cys Lys Ala Ser
40

Page 85

285

ggc
Gly

aac
Asn

tgg
Trp

cCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

gtg
val

agc
Ser

ctg
Leu

gcc
Ala
350

cca
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
Ser

Pro

acg
Thr

aat
Asn
335

cCccC
Pro

cag
Gln

gtc
val

gtg

cct
Pro
415

acc
Thr

gty

ctg
Leu

gtg

tac
Tyr
320

ggc
Gly

atc
Ile

agc
Ser

gag
Glu
400

cccC
Pro

atg
Met

tct
Ser

Arg Trp
15

val Lys Lys
30

Gly Phe Thr Phe

45

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1401



ser

Glu

65

Glin

Thr

Tyr

Gin

val

145

Ala

Ser

val

Pro

Lys

Asp

Gly

Ile

Glu

His
305

Thr

50

Trp

Lys

Ala

Tyr.

Leu

Trp

Leu

ser

210

Pro

Lys

Pro

Ser

290

Asn

Ser

Met

Phe

Tyr

Pro

Gly

Asn

Gin

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

cys

Ser

180

ser

Ser

Asn

His

val

260

Thr

Glu

Lys

Met

Trp

Gly

85

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

Ser

Ile

70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

230

cys

Leu

Glu

Lys

Lys
310

Trp

55

Tyr

val

Ser

Leu

val

135

Sser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

val

Ala

Thr

sSer

TYyr

120

Ser

Ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

Arg

Gly

Leu

Leu

105

Gly

Ser

Lys

Tyr

Ser

185

sSer

Thr

Lys

cys

Pro

265

cys

Trp

Glu

Gln

ASp

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

Page 86

Ala

Gly

75

val

ser

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

GlIn
315

Pro

60

Gly

Asp

Glu

Phe

Thr

140

ser

Glu

His

Ser

cys

Glu

Pro

Lys

val

Asp

300

Tyr

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

ASp

Gly

Asn

Pro

Lys

ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

ser

Ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Glu

Thr

Thr

Asn

80

Ser

val

Gly

Ser

Ala

160

val

Ala

val

cys

240

Gly

Met

His

val



Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro
465

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

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

<220>
<221>
<222>

<400>

atg
Met
1

gtg
val

cct
Pro

agc
ser

ada
Lys

ctg
Leu

ggg
Gly

acc
Thr
50

val

Tyr

Thr

355

Leu

cys

Ser

Asp

Ser

435

Ala

Lys

98

1401
DNA
artifitial Sequence

CDS
..

98

Cac
H1s

agc
ser

gct
Ala
35

agc
Ser

Ser val
325

Lys Cys
340

Ile ser

Pro Pro

Leu val

Asn Gly

ser Asp
420

Arg Trp

Leu His

(1401)

ctg tgg
Leu Trp

cag gt
Gln va
20

agc gty
ser val

tat atg
Tyr Met

Leu

LysS

Lys

ser

LYys

Gln

Gly

Gln

Asn

ttc
Phe

cag
Gln

aag
Lys

agc
ser

Thr

val

Ala

Arg

Gly

Pro

Ser

Gln

His
455

ttc
Phe

ctg
Leu

gt
Va

tgg
Trp
55

val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

Tyr

ctc
Leu

tcc
ser
40

gtc
val

Leu

Asn
345

Gly

Glu

TYyr

Asn

Phe
425

Asn

Thr

ctg
LLeu

cag
GlIn
25

tgc
Cys

cgc
Arg

His GIn
330

Lys Ala
Gln Pro
Met Thr

Pro ser
‘ 395

Asn Tyr
410

Leu Tyr
val pPhe

Gln Lys

ctg gt
Leu Va
10

tct g%c
ser Gly

aag gcc
Lys Ala

cag gct
Gln Ala

Page 87

Asp

Leu

Arg

Lys

Asp

Lys

sSer

ser

Ser
460

gca
Ala

gcc
Ala

agc
Ser

cca
Pro
60

Trp

Pro

Glu
365

Asn

Ile

Thr

Lys

gct
Ala

gaa
Glu

ggc
Gly
45

ggc
Gly

Leu

Ala
350

Pro

Gln

Ala

Thr

Leu
430

Ser

ser

CCcC
Pro

gtg
val
30

ttc
Phe

CCC
Pro

Asn
335

Pro

Gln

val

val

Pro
415

Thr

val

Leu

aga
Arg
15

aag
Lys

acc
Thr

agc
Ser

Gly

val

Ser

Glu
400

Pro

val

Met

Ser

tgg
Trp

aaa
Lys

ttc
Phe

acc
Thr

48

96

144

192



gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
Ser

gtc
val

ccc
Pro

aag
Lys
225

gac
Asp

gga

atc
Ile

gaa
Glu

cat
His
305

€gg
Arg

tgg
Trp

daad
LysS

gcc
Ala

tac
Tyr

oty
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
ser
210

ccc
Pro

aaa
Lys

ccc
Pro

tcc
sSer

gac
Asp
290

aat
Asn

gt
Va

atg
Met

ttc
Phe

tac
Tyr

tgc
cys
115

acc
Thr

cCC
Pro

ggc
Gly

aacC
Asn

cag
GlIn
195

agc
Ser

agc
Ser

act
Thr

tca
Ser

cgg
Arg

275

cct
Pro

gcc
Ala

gtc
val

ggc

aag
Lys

atg
Met
100

gcce
Ala

ctg
L.eu

ctg
Leu

tgc
Cys

tca
ser
180

tcc
Ser

agc
ser

dac
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
ser

tgg
Trp

ggc
85

gaa
Glu

acc
Thr

gt
va

gca
Ala

ctg
Leu
165

ggc
Gly

tca
Ser

tty
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

ccc
Pro
150
gtc
val

gcc
Ala

oty

oty

aag
Lys
230
tgc
cys

ctc
Leu

gag
Glu

aag
Lys
aag
Lys
310

ctc
Leu

tat
Tyr

agc
ser

atg
Met

gt
va
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cCa
Pro

Ttc
Phe

gtc
val

ttc
Phe
295

CcCcC
Pro

acc
Thr

gcc
Ala

acc
Thr

agc
Ser

tac
Tyr
120

agc
ser

tcc
ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
GlIn

gac
Asp

cccC
Pro

cccC
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

ggc

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
Ser

aag
Lys

tac
Tyr

agc
Ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

gac
Asp

acc
Thr
90

cgg
Arg

gac
Asp

gcc
Ala

agc
ser

ttc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr.

aga
Arg

cca
Pro
250

aaa
Lys

gtg

val

tac
Tyr

gag
Glu

cac
His
330

page 88

ggc
75

gtg
val

agc
Ser

tgg
Trp

tcc
ser

acc
Thr
155

cccC
Pro

gtg

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

CCC
Pro

cag
Gln
315

cag
Gln

Gly

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
ser

gaa
Glu

cac
H1s

agc
ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gt
va

gac
Asp
300
tac

Tyr

gac
Asp

acc
Thr

aag
Lys

gac
AsSp

aca
Thr
125

aag
Lys

ggc

cccC
Pro

acc
Thr

gt
va
205

aac
Asn

cCcC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

tgg
Trp

aag
Lys

agc
ser

acc
Thr
110

tac
Tyr

ttc
Phe
190

gtg
val

gt
Va

ada
Lys

ctc
Leu

acc
Thr
270

gtg
val

val

agc
Ser

ctg
Leu

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

CcccC
Pro

acc
Thr

aat
Asn

tct
ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

aat
Asn
335

aac
Asn
80

agc
Ser

gt
va

ggc
Gly

agc
ser

gcc
Ala
160

gtg
val

gct
Ala

gt
va

cac
H1S

tgt
cys
240

oty

atg
Met

cac
His

val

tac
TYr
320

ggc
Gly

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008



aag
Lys

Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gac
Asp

cqt
H1s

ccc
Pro
465

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
Cys

agc
Ser

gac
Asp

agc
ser
435

gct
Ala

adaa
Lys

99
467
PRT

aag
Lys
340

atc
Ile

cCcC
Pro

ctg
Leu

aat
Asn

tcc
Ser
420

agg
Arg

ctg
Leu

tgc
cys

tcc
ser

cca
Pro

gtc
val

ggc
405

gac
Asp

tgg
Trp

cac
H1s

aag
Lys

ada
Lys

tcc
ser

aaa
Lys
390

cag

y Gln

oty

cag
Gln

aac
Asn

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

ccc
Pro

tcc
Ser

cag
Gln

cac
His
455

Artifitial Sequence

99

Met Lys His
1

val

Pro

Ser

Glu

65

Gln

Leu

Ser

Gly Ala

35

Thr Ser

50

Trp Met

Lys

Phe

Leu

GIn

20

ser

Tyr

Gly

Lys

Trp
5

val
val
Met
Trp

Gly
85

Phe

Gln

Lys

ser

Ile

70

Arg

Phe

Leu

val

Trp

55

Tyr

val

tcc
Ser

aaa
Lys
360
gag
Glu

ttc
Phe

gag
Glu

ttcC
Phe

oty
440

tac
Tyr

Leu
val
Ser
40

val

Ala

Thr

aac
Asn
345

ggc
Gly

gag
Glu

tat
TYyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

Leu

Gln

25

cys

Arg

Gly

Leu

ada
Lys

cag
Gln

atg
Met

cccC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

Gin

Asp

Thr
90

Page 89

gece
Ala

ccc
Pro

acc
Thr

agc
Ser
395

tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

val

Gly

Ala

Ala

Gly

75

val

ctc
Leu

cgg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
ser

tca
Ser

agc
ser
460

Ala

Ala

Ser

Pro

60

Gly

Asp

cca
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

Lys

gcce
Ala
350

cca
Pro

cag
GlIn

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
ser

Pro

val

30

Phe

Pro

Lys

sSer

cCccC
Pro

cag
Gln

gtc
val

cct
Pro
415

acc
Thr

gt
va

ctg
Leu

Arg

15

Lys

Thr

Ser

Tyr

Thr
95

atc
Ile

agc
Ser

gag
Glu
400

cCcC
Pro

atg
Met

tct
ser

Trp

Lys

Phe

Thr

Asn

80

ser

1056

1104

1152

1200

1248

1296

1344

1392

1401



Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

Lys

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Ala

Tyr

Leu

Trp

Leu

ser

210

Pro

Lys

Pro

Ser

290

Asn

val

Glu

Lys

TYyr

Cys

115

Thr

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Thr
355

Met

100

Ala

Leu

Leu

cys

Ser

180

Ser

Ser

Asn

His

val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

cys

ser

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Met

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

ser

Tyr

120

Ser

Ser

Asp

Thr

TYr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

Lys

L.eu

105

Gly

Ser

Lys

Tyr

Ser

185

ser

Thr

Lys

cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

ser
Trp
Ser
Thr
155
Pro
val
ser
Ile
val
235
Ala
Pro
val
val
Gln
315

Gln

Ala

Glu

Phe

Thr

140

sSer

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

300

Tyr

Asp

Leu

Gln Pro Arg

Page 90

ASp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu
365

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

val

Gly

Ser

Ala

160

val

Ala

val

Cys
240
Gly

Met

val

Tyr

320

Gly

Ile

val



Tyr Thr
370

Leu Thr
385

Trp Glu
val Leu
Asp Lys

His Glu
450

Pro Gly
465

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

<220>
<221>
<222>

<400>

atg aaa
Met Lys
1

gtg ctg
va Leu

Pro

Leu Pro Pro Ser Arg

Cys Leu val Lys Gly

ser Asn Gly Gln Pro

Asp Ser Asp Gly Ser
420

Ser Arg Trp Gln Gln
435

Ala Leu His Asn His
455

Lys

100
1401
DNA
Artifitial Sequence

CDS
(L..(140D)

100
cac ctg tgg ttc ttc
His Leu Trp Phe Phe

agc cag gtg cag ctg
Ser Gln val GIn Leu
20

cct g?g gct agc gtg aag gtg
Gly

Ala Ser val Lys val
35

agc acc agc tat atg agc tgg

ser Thr
50

gaa tgg

Ser Tyr Met Ser Trp
55

atg ggc tgg atc tat

Glu Trp Met Gly Trp Ile Tyr

65

70

cag aaa ttc aag ggc aga gt

Gln Lys

phe Lys Gly Arg va
85

acc gcc tac atg gaa ctg agc
Thr Ala Tyr Met Glu Leu Ser

100

Glu

Phe

Glu

Phe

Gly

Tyr

ctc
Leu

gt
vVa

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
Ser

Glu

Tyr

Asn

Phe
425

Asn

Thr

ctg
Leu

cag
Gln
25

tgc
Cys

cgce
Arg

ggc
Gly

ctg
Leu

ctg
Leu
105

Met

Pro

Asn
410

Leu

val

Gln

ctg
Leu
10

tct
Ser

aag
Lys

cag
GlIn

gac
Asp

acc
Thr
90

cgg
Arg

Page 91

Thr

Ser
395

Tyr

Tyr

Phe

Lys

gcc
Ala

gct
Ala
ggc
75

gtg
val

agc
ser

Asp
Lys
ser
Ser

Ser
460

gca
Ala

gcc
Ala

agc
ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

Asn
Ile
Thr
Lys

Cys
445

Leu

gct
Ala

gaa
Glu

&y
45

oty

acc
Thr

aag
Lys

gac
Asp

Gln

Ala

Thr

Leu

430

Ser

Ser

cCccC
Pro

gtg
val

30 -

ttc
Phe

cCC
Pro

aag
Lys

agc
Ser

acc
Thr
110

val

val

Pro
415

Thr

val

Leu

aga
Arg
15

aag
Lys

acc
Thr

agc
Ser

tac
Tyr

acc
Thr
95

gcc g

Ala

Ser

Glu
400

Pro

val

Met

Ser

tgg
Trp

aaa
Lys

ttc
Phe

acc
Thr

aac
Asn
80

agc
Ser

val

48

96

144

192

240

288

336



tac
Tyr

cag
GlIn

gtc
val
145

gcc
Ala

agce
ser

gtc
val

ccc
Pro

aag
Lys
225

gac
Asp

atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr

tac
Tyr

ey
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

ccc
Pro

aadd
Lys

cCccC
Pro

tcc
ser

gac
Asp
290

aat
Asn

aaa
Lys

acc
Thr
370

tgc
Cys
115

acc
Thr

cCC
Pro

ggc
Gly

aac
Asn

cag
Glin
195

agc
Ser

agc
ser

act
Thr

tca
Ser

cgg
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

gcc
Ala

ctg
Leu

ctg
Leu

tgc
Cys

tca
ser
180

tcc
ser

agc
Ser

aac
Asn

cac
His

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
Ser

aag
Lys
340

atc
Ile

ccc
Pro

acc
Thr

gt
Va

gca
Ala

ctyg
leu
165

ggc
Gly

tca
Ser

ttg
L.eu

acc
Thr

aca
Thr
245

ttce
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

tcc
Ser

cca
Pro

gac
Asp

acc
Thr

ccc
Pro
150

gtc
val

gcc
Ala

aag
Lys
230
tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

aaa
Lys

tcc
ser

cag
Gln

at
va
135

tcc
ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cCa
Pro

ttc
Phe

gtc
val

ttc
Phe
295

cCccC
Pro

acc
Thr

gtc
val

gcc
Ala

€gg
Arg
375

tac
TYr
120

agc
ser

tcc
Ser

gac
Asp

acc
Thr

tac
TYr
200

cag
Glin

gac
Asp

cCcC
Pro

cccC
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
ser

daad
Lys
360

gag
Glu

ety

tca
Ser

aag
Lys

tac
TYr

agc
ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

oty

gag
Glu

gac
Asp

gcce
Ala

agc
ser

ttc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

aaa
Lys

cac
His
330
aaa
Lys

cag
Glin

atg
Met

Page 92

tgg
Trp

tcc
ser

acc
Thr
155

ccc
Pro

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

CcCC
Pro

cag
Glin
315

cag
Gin

gcc
Ala

CcCcC
Pro

acc
Thr

ttc
Phe

acc
Thr
140

tct
Ser

gaa
Glu

cac
H1s

agc
Ser

tgc
Cys
220

gag
Glu

cct
Pro

aag
Lys

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
Lys
380

aca
Thr
125

aag
Lys

CcCccC
Pro

acc
Thr

gt
va
205

adc
Asn

cccC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ety

aac
Asn

tgg
Trp

cca
Pro

gaa
Glu
365

aac
Asn

tac
Tyr

9g9c

2y
gtg

ttc
Phe
190

gtg
Vval

gt
va

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

gt
Va

agc
Ser

ctg
Leu

gcc
Ala
350

CCa
Pro

cag
Gln

tgg
Trp

cCa
Pro

aca
Thr

acc
Thr
175

ccc
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

aat
Asn
335

cCccC
Pro

cag
Gln

gtc
val

agc
ser

gcc
Ala
160

gt
va

gct
Ala

Cac
H1s

tgt
Cys
240

ety

atg
Met

cac
His

gt
va

tac
Tyr
320

Sty

atc
Ile

agc
ser

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152



ctg
Leu
385

tgg
Trp

gac
Asp

CEEI'C
His

ccc
Pro
465

acc
Thr

gag
Glu

cty
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

tgc
Cys

agc
Ser

gac
Asp

agc
Ser
435

gct
Ala

aaa
Lys

101
467
PRT
Artifitial Sequence

101

ctg
Leu

aat
Asn

tcc
Ser
420

agg
Arg

ctg
Leu

gtc
val

ggc
Gly
405

gac
Asp

tgg
Trp

cac
His

aaa
Lys
390

cag
Gin

cag
GIn

aac
Asn

ccc
Pro

tcc
Ser

cag
Gin

cac
His
455

Met Lys His Leu Trp Phe Phe
1 5

val

Pro

Ser

Glu

65

GIn

Thr

Tyr

Gln

Leu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Gly

Ser

Ala

35

Ser

Met

Phe

Tyr

Gln

20

Ser

Tyr

Gly

Lys

Met

100

Ala

Leu

val

val

Met

Trp

Gly

85

Glu

Thr

val

Gln

Lys

Ser

Ile

70

Arg

Leu

Asp

Thr

Leu

val

Trp

55

Tyr

val

Ser

Gln

val
135

tTTC
Phe

gag
Glu

ttc
Phe

ggc
Gly
440

tac
Tyr

Leu

val

ser

40

val

Ala

Thr

Ser

Tyr

120

Ser

tat
Tyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

Leu

Gln

25

Cys

Arg

Gly

Leu

Leu

105

Gly

Ser

cCccC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

Gln

Asp

Thr

90

Arg

Asp

Ala

Page 93

agc
Ser
395

tac
TYr

tac
Tyr

ttc
Phe

aag
Lys

val

Gly

Ala

Ala

Gly

75

val

Ser

Trp

ser

gac
Asp

aag
Lys

agc
Ser

tca
ser

agc
ser
460

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr
140

atc
ITe

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

Lys

AsSp

Thr

125

Lys

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
Ser

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

gtg

cct
Pro
415

acc
Thr

gtg

ctg
lL.eu

Arg

15

Lys

Thr

Ser

Tyr

Thr

95

Ala

Trp

Pro

gag
Glu
400

cccC
Pro

gty
atg

Met

Tct
Ser

Trp

Lys

Phe

Thr

Asn

80

Ser

val

Gly

Ser

1200

1248

1296

1344

1392

1401



val

145

Ala

Ser

val

Pro

Lys

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

sSer

val

Glu

Lys

Thr

370

Thr

Glu

Pro

Gly

AsSn

Gln

195

ser

ser

Thr

ser

Arg

Pro

Ala

val

Tyr

Thr

355

Leu

cys

Ser

Leu

Cys

Ser

180

ser

Ser

Asn

His

val

260

Thr

Glu

Lys

sSer

Pro

Leu

Asn

Ala

Leu

165

Gly

ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

Pro

150

val

Ala

Gly

Gly

Lys

Ccys

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Lys

Gln

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

Asp

Thr

TYr

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Lys

Tyr

Ser

185

ser

Thr

Lys

Cys

Pro

265

Cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn
410

Page 94

Thr

155

Pro

val

ser

Ile

val

235

Ala

Pro

val

val

Glin

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

sSer

Glu

His

Ser

Cys

220

Glu

Pro

Lys

val

300

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Thr

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro
415

Ala
160

val

val

His

Cys

240

Gly

Met

His

val

Tyr

320

Gly

Ile

val

ser

Glu

400

Pro



val Leu Asp Ser Asp Gly Ser

420

Asp Lys Ser Arg Trp GIn Gln
435

His Glu Ala Leu His Asn His

450
Pro Gly Lys
465
<210> 102
<211> 1401
<212> DNA
<213>
<220>
<221> DS
<222> (1..
<400> 102

atg aaa cac
Met Lys His

1

gtg
val

cct
Pro

agc
ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
TYyr

cag
Gln

gtc
val
145

gcc

ctg
Leu

&ty

acc
Thr
50

tgg
Trp

aaa
Lys

gcc
Ala

tac
Tyr

g%c
Gly
130
ttcC
Phe

ctg

agc
Ser

gct
Ala
35

agc
Ser

atg
Met

ttcC
Phe

tac
Tyr

tgc
Cys
115

acc
Thr

cccC
Pro

ggc

(140D

ctg
Leu

cag
Glin
20

age
ser

tat
Tyr

Ty

aag
Lys

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc

tgg
Trp

gtg
val

gt
va

atg
Met

tgg
Trp

ggc
Ty
85

gaa

Glu

acc
Thr

gty

gca
Ala

ctg

ttcC
Phe

cag
Gln

aag
Lys

agc
Ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

cce
Pro
150

gtc

455

Artifitial Sequence

ttcC
Phe

ctg
Leu

tgg
Trp
55

tat
Tyr

agc
Ser

cgg
Arg

gtg
val
135

tcc
Ser

aag

Phe

ctc
Leu

gty
val

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
ser

tac
Tyr
120

agc
ser

tcc
Ser

gac

Phe
425

AsSh

Thr

ctg
Leu

cag
Glin
25

tgc
cys

cgc
Arg

oty

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
Ser

aag
Lys

tac

Leu Tyr
val phe

Gln Lys

ctg gt
Leu VvVa
10

tct g?c
ser Gly

aag gcc
Lys Ala

cag gct
Gln Ala

gac ggc
Asp Gly
75

acc gtg
Thr val
90

cgg agc
Arg Ser

gac tgg
Asp Trp

gcc tcc
Ala Ser

agc acc
Ser Thr
155

ttc ccc
Page 95

ser

Ser

ser
460

gca
Ala

gcc
Ala

agc
ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
ser

gaa

gct
Ala

gaa
Glu

&ty
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
LysS

CCC

Leu Thr val

430

Ser

Ser

cccC
Pro

gt
va
30
tte
Phe

cCcC
Pro

aag
Lys

agc
Ser

acc
Thr
110

tac
Tyr

Gly
&y

gty

val

Leu

aga
Arg
15

aag
Lys

acc
Thr

agc
Ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

CCa
Pro

aca
Thr

acc

Met

ser

tgg
Trp

aad
Lys

ttc
Phe

acc
Thr

aac
Asn
80

agc
ser

gt
va

oty

agc
Ser

gcc
Ala
160

gtg

48

96

144

192

240

288

336

384

432

480

528



Ala

agce
ser

gtc
val

cccC
Pro

aag
Lys
225

gac
ASp

oty

atc
Ile

gaa
Glu

cat
His
305

<gg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gtg

gac

Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

cccC
Pro

aaa
Lys

ccc
Pro

tcc
Ser

gac
Asp
290

aat
Asn

gt
va

gag
Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag

Gly

aac
Asn

cag
Gln
195

agc
ser

agc
ser

act
Thr

tca
ser

cgg
Arg
275

cct
Pro

gcc
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
lLeu

tgc
Cys

agc
ser

gac
Asp

agc

cys

tca
Ser
180

tcc
Ser

agc
ser

aac
Asn

cac
His

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
ser

aag
Lys
340

atc
Ile

CcCcC
Pro

ctg
Leu

aat
Asn

tce
Ser
420

agyg

Leu
165

ggc
Gly

tca
Ser

ttg
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325
tgc
Cys

tcc
sSer

cCa
Pro

gtc
val

ggc
ty
405
gac
Asp

tgg

val

gcc
Ala

aag
Lys
230
tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310
ctc
Leu

aag
Lys

aaa
Lys

tcc
Ser

ada
Lys
390

cag
Gln

ggc
Gly

cag

Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cca
Pro

ttc
Phe

gtc
val

ttc
Phe
295

CCC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

cCC
Pro

tcc
ser

cag

Asp

acc
Thr
tac
TYr
200
cag

Gln

gac
Asp

cccC
Pro

ccc
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
Ser

aaa
Lys
360

gag
Glu

ttc
Phe

Glu

Ttc
Phe

ggc

Tyr

agc
ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu

aac
Asn
345

Sty

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe
425

aac

Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

aaa
Lys

gtg
val

tac
Tyr

gag
Glu

cac
His
330
aaa
Lys

cag
Gln

atg
Met

cccC
Pro

aac
Asn
410

ctc
Leu

gtc

Page 96

agc
ser

atc
Ile

gtt
val
235

gca
Ala

cccC
Pro

cag
Gln
315

cag
Gln

gcc
Ala

cCccC
Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

ttc

Glu

cac
H1s

agc
Ser
tgc
cys
220
gag
Glu

cct
Pro

aag
LyS

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

<99
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
ser

tca

Pro

acc
Thr

gtg
val
205

aac
Asn

cCccC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

tag
Trp

cca
Pro

gaa
Glu
365

aac
Ash

atc
Ile

acc
Thr

aag
Lys

tgc

val

TtC
Phe
190

gtg
val

gt
Va

daad
Lys

ctc
Leu

acc
Thr
270

gtg
val

agc
ser

ctg
Leu

gcc
Ala
350

cCa
Pro

cag
Gin

gcc
Ala

acc
Thr

ctc
Leu
430

tcc

Thr
175

cCC
Pro

acc
Thr

aat
Ash

tct
Ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

aat
Asn
335

cCccC
Pro

cag
Gln

gtc
val

cct
Pro
415

acc
Thr

gtg

val

gct
Ala

cac
His

tgt
Cys
240

999
Gly

atg
Met

cac
H1s

gt
va

tac
Tyr
320

ggc
Gly

atc
ITe

gt
va

agc
Ser

gag
Glu
400

ccc
Pro

gt
Va

atg

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



Asp Lys

cat gag
His Glu

450
cce ggce

Pro Gly
465

<210>
<211>
<212>
<213>
<400>

Met Lys
1

val Leu
Pro Gly

ser Thr
50

Glu Trp
65

Gln Lys

Ser Arg Trp Gln Gln
435

gct ctg cac aac cac
Ala Leu His Asn His
455

aaa
Lys

103

467

PRT s - »

Artifitial Sequence

103

His Leu Trp Phe Phe
5

Ser Gin val Gln Leu
20

Ala Ser val Lys val
35

Ser Tyr Met Ser Trp
55

Met Gly Trp Ile Tyr
70

pPhe Lys Gly Arg val
85

Thr Ala Tyr Met Glu Leu Ser

Tyr Tyr

100

Cys Ala Thr Asp Arg
115

Gln Gly Thr Leu val Thr val
130 135

val Phe Pro Leu Ala Pro Ser

145

Ala Leu

150

Gly Cys Leu val Lys
165

Ser Trp Ash Ser Gly Ala Leu

180

val Leu GIn Ser Ser Gly Leu

Gly Asn val Phe

440

tac
Tyr

Leu

val

Ser

40

val

Ala

Thr

Ser

Tyr

120

ser

Ser

Asp

Thr

Tyr

acc
Thr

Leu

Gln

25

Ccys

Arg

Gly

Leu

Leu

105

Gly

ser

Lys

Tyr

Ser

185

Ser

cag aag
GlIn Lys

Leu val
10

ser Gly

Lys Ala

Gln Ala

Asp Gly
75

Thr val
90

Arg Ser

Asp Trp

Ala Ser

Ser Thr
155

Phe Pro
170

Gly val

Leu Ser
Page 97

Ser

agc
Ser
460

Ala

Ala

sSer

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Cys Ser val Met

445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

tcc ctg tct
Ser Leu Ser

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

Gly

val-

Phe
190

val

Arg

15

Lys

Thr

Ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Trp

Lys

Phe

Thr

Asn

80

Ser

val

Gly

Ser

Ala

160

val

Ala

val

1392

1401



Pro

Lys

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

ASp

His

Pro

Ser

210

Pro

Lys

Pro

Ser

290

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Thr

355

Leu

cys

ser

Asp

ser

435

Ala

Lys

Ser

Asn

val

260

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

Asp

Trp

His

Cys

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

GIn

His
455

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

Thr

Lys

cys

Pro

265

cys

Trp

Glu

Leu

Asn

345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val

Gln

Page 98

Ile

val

235

Ala

Pro

val

val

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

Cys

220

Glu

Pro

Lys

val

Asp

300

Tyr

ASp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

ser
460

205

Asn

Pro

Glu

Asp

ASp

285

Gly

Asn

Trp

Pro

Glu

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Gln

Ala

Thr

Leu

430

Ser

ser

Asn

Ser

Leu

255

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

Leu

His

Cys

240

Gly

Met

His

val

Tyr

320

Gly

Ile

val

Ser

Glu

400

Pro

val

Met

Ser



465

<210>
<211>
<212>

<213>

<220>
<221>
<222>

<400>

atg
Met
1

gtg
val

cct
Pro

agc
ser

gaa
Glu
65

cag
GIn

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
ser

gtc
val

cCcC
Pro

ada
LysS

ctg
Leu

aly

acc
Thr
50

tgg
Trp

aaa
Lys

gcc
Ala

tac
Tyr

ggc
Gly
130

ttc
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser

104
1401
DNA

CDS
..

104
cac
His

agc
Ser

gct
Ala
35

agc
Ser

atg
Met

ttce
Phe

tac
Tyr

tgc
cys
115

acc
Thr

cCcC
Pro

aac
Asn

cag
GIn
195

agc
ser

(1401)

ctg
Leu

cag
GIn
20

agc
ser

tat
Tyr

ggc

aag
Lys

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc
cys

tca
Ser
180

tcc
Ser

agc
ser

tgg
Trp
5

atg
Met

tag
Irp

ggc
85
gaa

Glu

acc
Thr

gt
va

gca
Ala

cty
Leu
165

ggc
Gly

tca
Ser

ttg
Leu

ttc
Phe

cag
Gln

aag
Lys

agc
Ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

cce
Pro
150
gtc
val

gcc
Ala

oty

oty

Artifitial Sequence

ttcC
Phe

ctg
Leu

gt
va

tgg
Trp
55

tat
TYyr

gt
va

agc
ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr

ctc
Leu

gt
va

tcc
ser
40

gtc
val

gcce
Ala

acc
Thr

agc
Ser
tac
Tyr
120
agc

Ser

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Glin

ctg
Leu

cag
Gln
25

tgc
Cys

cgc
Arg

ctg
Leu

ctg
Leu
105

oty

tca
Ser

aag
Lys

tac
TYr

agc
Ser
185

tcc
ser

acc
Thr

ctg
Leu
10

tct
ser

aag
Lys

cag
Gln

gac
Asp

acc
Thr
90

cgg
Arg

gac
Asp

gcc
Ala

agc
ser

ttc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

Page 99

gt
va

oty

gcc
Ala

gct
Ala

ggc
Gly
75

gtg
val

agc
ser

tgg
Trp

tcc
Ser

acc
Thr
155

cCccC
Pro

agc
Ser

atc
Ile

gca
Ala

gcc
Ala

agc
Ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttcC
Phe

acc
Thr
140

tct
Ser

gaa
Glu

cac
H1s

agc
ser

tgc
Cys

gct
Ala

gaa
Glu

ggc
Gly
45

ety

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

ggc

CcCC
Pro

acc
Thr

gtg
val
205

aac
Asn

cCcC
Pro

gtg
val
30

Ttc
Phe

cCC
Pro

aag
Lys

agc
Ser

acc
Thr
110

tac
Tyr

ggc

ggc
Gly

gt
va

Ttc
Phe
190

gtg
val

gtg

aga
Arg
15

aag
Lys

acc
Thr

agc
ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

cccC
Pro

acc
Thr

aat
Asn

tgg
Trp

ada
Lys

ttc
Phe

acc
Thr

aac
Asn
80

age
ser

agc
ser

gcc
Ala
160

gtg
val

gct
Ala

cac
His

48

96

144

192

240

288

336

384

432

480

528

576

624

672



aag
Lys
225

gac
Asp

gga
Gly

atc
Ile

gaa
Glu

cat
His
305

€gg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gac
Asp

CZ'iT.
H1s

ccc
Pro
465

210

ccc
Pro

dda
Lys

CcCC
Pro

tcc
ser

gac
Asp
290

aat
Ash

gt
va

Glu

aaa
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

<210>

agc
ser

act
Thr

tca
Ser

cgg
Arg

275

cct
Pro

gcc
Ala

gtc
val

tac
TYyr

acc
Thr
355

ctg
Leu

tgc
cys

agc
Ser

gac
Asp

agc
Ser
435

gct
Ala

aaa
Lys

105

aac
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

agc
Ser

aag
Lys
340

atc
Ile

cCccC
Pro

ctg
lLeu

aat
Asn

tcc
Ser
420

agg
Arg

ctg
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
Cys

tcc
ser

cCa
Pro

gtc
val

ggc
2ty
405
gac
Asp

tgg
Trp

cac
H1s

aag
Lys
230
tgc
Cys

ctc
Leu

gag
Glu

aag
Lys

aag
Lys
310
ctc
Leu

aag
LyS

aaa
Lys

tcc
Ser

aaa
LysS
390
cag
Gln

ggc

cag
Gln

aac
Asn

215

gt
va

CCa
Pro

ttcC
Phe

gtc
val

ttcC
Phe
295

cCccC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

oty

ccC
Pro

tcc
Ser

cag
Gln

cac
His
455

gac
Asp

cccC
Pro

cCcC
Pro

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
Ser

aaa
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ftc
Phe

ggc
Gly
440

tac
Tyr

aag
Lys

tgc
Cys

cca
Pro
265

tgc
Cys

tgg
Trp

Glu

ctg
Leu

aac
Asn
345

ggc
Gly

gag
Glu

tat
TYyr

aac
Asn

tte
Phe
425

aac
Asn

acc
Thr

aga
Arg

cca
Pro
250

add
Lys

gt
Va

tac
Tyr

gag
Glu

cac
His
330

aaa
Lys

cag
Gln

atg
Met

ccC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

gtt
val
235

gca
Ala

ccc
Pro

cag
GlIn
315

cag
Gln

gcc
Ala

CcCC
Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

220

gag
Glu

cct
Pro

aag
Lys

gac
Asp
300

tac
Tyr

gac
Asp

ctc
Leu

cgg
Arg

aag
LyS
380

gac
Asp

aag
Lys

agc
ser

tca
ser

agc
Ser
460

Page 100

cccC
Pro

gaa
Glu

gac
Asp

gac
Asp
285

ety

aac
Asn

tgg
Trp

cCa
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

aaa
Lys

ctc
Leu

acc
Thr
270

gtg
val

gt
va

agc
ser

ctg
Leu

gcce
Ala
350

cCa
Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

jide
Ser

tct
ser

ctg
Leu
255

ctc
Leu

agc
ser

Glu

acg
Thr

aat
Asn
335

CcCC
Pro

cag
GIn

gtc
val

cct
Pro
415

acc
Thr

ctg
lLeu

tgt
cys
240

oty

atg
Met

cac
H1s

gt
Va

tac
Tyr
320

oty

atc
Ile

gt
va

agc
Ser

gag
Glu
400

ccC
Pro

atg
Met

tct
Ser

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1401



<211>

Artifitial Sequence

467
<212> PRT
<213>
<400> 105

Met Lys His Leu
1

val

Pro

ser

Glu

65

Gln

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

Leu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Leu

Trp

Leu

ser

210

Pro

Lys

Ser

Ala

35

ser

Met

Phe

Tyr

Cys

115

Thr

Pro

Gly

Asn

Gln

195

ser

Ser

Thr

Gln

20

Ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

Cys

ser

180

Ser

Ser

Asn

His

Trp
5
val
val
Met
Trp
Gly
85
Glu
Thr
val
Ala
Leu
165
Gly
Ser
Leu

Thr

Thr
245

Phe

Gln

Lys

ser

Ile

70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Phe

Leu

val

Trp

55

Tyr

val

ser

val

val

135

Ser

Lys

Leu

Leu

Thr

215

val

Pro

Leu

val

ser

40

val

Ala

Thr

Ser

TYyr

120

Ser

Ser

ASp

Thr

Tyr

200

Gln

Asp

Pro

Leu

Gln

25

Cys

Arg

Gly

Leu

Leu

105

Gly

ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

cys

Leu

10

Ser

Lys

Glin

Asp

Thr

90

Arg

ASp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

val

Gly

Ala

Ala

Gly

75

val

Ser

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val
235

Ala

Ala

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

His

Ser

Cys

220

Glu

Pro Ala Pro

250

Page 101

Ala

Glu

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

Pro

val

30

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Arg

15

Lys

Thr

Ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu
255

Trp
LYysS
Phe
Thr
Asn
80

Ser
val
Gly
Ser
Ala
160
val
Ala
Va1
His
Cys

240

Gly



Gly

Ile

Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

Asp

His

Pro
465

Pro

Ser

Asp

290

Asn

val

Lys
Thr

370

Thr

Leu

Lys

Glu

450

Gly

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

<220>
<221>
<222>

Ser

Arg

Pro

Ala

val

Tyr

Thr

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

106
1401
DNA

val

260

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

Ash

ser

420

Arg

Leu

Phe

Pro

val

Thr

val

325

Cys

Ser

Pro

val

Trp

His

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Lys

Gln

Gly

Glin

Asn

Phe

val

Phe

295

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

GIn

His
455

Artifitial Sequence

CDS
(1)..(1401)

Pro

Thr

280

Asn

Arg

val

Ser

Lys

360

Glu

Phe

Glu

Phe

Gly

TYr

Pro
265
cys

Trp

Leu

Asn

345

Gly

Glu

TYr

Asn

Phe

425

Asn

Thr

Lys

val

Tyr

Glu

His

330

Lys

Gln

Met

Pro

Asn

410

Leu

val

Gln

Pro

val

val

Gln

315

Gln

Ala

Pro

Thr

ser

395

Tyr

Tyr

Phe

Lys

Lys

val

Asp

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

ser

ser

ser
460

pPage 102

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Thr

270

val

val

Ser

Leu

Ala

350

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

Leu

Ser

Glu

Thr

Asn

335

Pro

Gln

val

val

Pro

415

Thr

val

Leu

Met

val

Tyr

320

Gly

Ile

val

Ser

Glu

400

Pro

val

Met

Ser



<400>

atg
Met
1

gtg
val

cct
Pro

agc
ser

gaa
Glu
65

cag
Gln

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcce
Ala

agc
ser

gtc
val

cccC
Pro

aag
Lys
225

gac
Asp

aaa
Lys

ctg
Leu

999
Gly

acc
Thr
50

tgg
Trp

dada
Lys

gcce
Ala

tac
Tyr

ggc
Gly
130

ttc
Phe

ctg
Leu

tag
Trp

ctg
Leu

tcc
Ser
210

ccc
Pro

aaa
Lys

ccc
Pro

106

cac
His

agc
ser

gct
Ala
35

agc
ser

atg
Met

ttc
Phe

tac
Tyr

tgc
cys
115

acc
Thr

CcCccC
Pro

oty

aac
Asn

cag
Glin
195

agc
Ser

agc
ser

act
Thr

tca
Ser

ctg
Leu

cag
Gln
20

agc
Ser

tat
Tyr

g9c

aag
Lys

atg
Met
100

gcc
Ala

ctg
Leu

ctg
Leu

tgc
cys

tca
Ser
180

tcc
ser

agc
Ser

aac
Asn

cac
His

gtc
val
260

tgg
Trp

gtg
val

atg
Met

tgg
Trp

&N
85

gaa
Glu

acc
Thr

gt
va

gca
Ala

ctg
Leu
165

oty

tca
Ser

ttg
L.eu

acc
Thr

aca
Thr
245

ttc
Phe

ttc
Phe

cag
GIn

aag
Lys

agc
ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

ccc
Pro
150

gtc
val

gcc
Ala

Gly

ggc
Gly

aag
Lys
230
tgc
Ccys

ctc
Leu

ttc
Phe

ctg
l.eu

tgg
Trp
55

tat
Tyr

gt
Va

agc
Ser

tgg
Trp

gt
va
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cca
Pro

ttc
Phe

ctc
Leu

val

tcc
ser
40

gtc
val

gcc
Ala

acc
Thr

agc
Ser

tac
Tyr
120

agc
ser

tcc
Ser

gac
Asp

acc
Thr

tac
Tyr
200

cag
Gln

gac
Asp

cccC
Pro

ccc
Pro

ctg
Leu

cag
GlIn
25

tgc
Cys

cgc
Arg

ggc
Gly

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
Ser

aag
Lys

tac
Tyr

agc
ser
185

tcc
ser

acc
Thr

aag
LyS

tgc
Cys

cca
Pro
265

ctg
Leu
10

tct
Ser

aag
Lys

cag
GlIn

gac
ASp

acc
Thr
90

€99
Arg

gac
Asp

gcc
Ala

agc
Ser

ttc
Phe
170

oty

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

aaa
Lys

gcc
Ala

gct
Ala

99c
75

gtg
val

agc
ser

tgg
Trp

tcc
ser

acc
Thr
155

CCC
Pro

gtg
val

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

ccc
Pro

gca
Ala

gcc
Ala

agc
Ser

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
Ser

gaa
Glu

cac
H1s

agc
Ser

tgc
cys
220

gag
Glu

cCct
Pro

aag
Lys

pPage 103

gct
Ala

ggc
Gly
45

ggc
Gly

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
LysS

ggc

ccc
Pro

acc
Thr

gt
Va
205

aac
Asn

CCC
Pro

gaa
Glu

gac
Asp

cccC
Pro

gt
va
30

ttc
Phe

cCC
Pro

aag
Lys

agc
ser

acc
Thr
110

tac
Tyr

ggc

oty

gt
va

ttc
Phe
190

gtg
val

gtg
val

aaa
Lys

ctc
Leu

acc
Thr
270

aga
Arg
15

aag
Lys

acc
Thr

agc
ser

tac
Tyr

acc
Thr
95

gcce
Ala

tgg
Trp

cCa
Pro

aca
Thr

acc
Thr
175

cCC
Pro

acc
Thr

aat
Asn

tct
ser

ctg
Leu
255

ctc
Leu

tgg
Trp

ada
LysS

ttc
Phe

acc
Thr

aac
Asn
80

agc
ser

agc
ser

gcc
Ala
160

gtg
val

gct
Ala

gt
va

cac
His
tgt
Cys
240

ggg
Gly

atg
Met

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816



atc
Ile

gaa
Glu

cat
His
305

cgg
Arg

aag
Lys

gag
Glu

tac
Tyr

ctg
Leu
385

tgg
Trp

gt
va

gac
ASp

ca}t
H1s

ccc
Pro
465

tcc
ser

gac
Asp
290

aat
Asn

adad
Lys

acc
Thr
370

acc
Thr

gag
Glu

ctg
Leu

aag
Lys

gag
Glu
450

ggc
Gly

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

<400>

cgg
Arg
275

cct
Pro

gcce
Ala

gtc
val

tac
Tyr

acc
Thr
355

ctg
Leu

tgc
Cys

agc
ser

gac
Asp

agc
Ser
435

gct
Ala

aaa
Lys

107
467
PRT

acc
Thr

gag
Glu

aag
Lys

agc
Ser

aag
Lys
340

atc
Ile

ccc
Pro

ctg
Leu

aat
Asn

tcce
ser
420

agg
Arg

ctg
Leu

cct
Pro

gtc
val

aca
Thr

gtc
val
325

tgc
cys

tcc
ser

cCa
Pro

gtc
val

ggc
Gly
405

gac
Asp

tgg
Trp

cac
H1s

gag
Glu

aag
Lys

aag
Lys
310

ctc
Leu

aag
Lys

daaad
Lys

tcc
Ser

aaa
LysS
390

cag
Gln

ggc

cag
Glin

aac
Asn

gtc
val

Ttc
Phe
295

cCcC
Pro

acc
Thr

gtc
val

gcc
Ala

cgg
Arg
375

ggc
Gly

CcCC
Pro

tcc
Ser

cag
GIn

cac
His
455

Artifitial Sequence

107

aca
Thr
280

aac
Asn

cgg
Arg

gtc
val

tcc
Ser

aaa
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ttcC
Phe

&y
440

tac
Tyr

tgc
Cys

tg9
Trp

gag
Glu

ctg
Leu

aac
Asn
345

ggc
&y
gag
Glu

tat
Tyr

aac
Asn

ttcC
Phe
425

aac
Asn

acc
Thr

Met Lys His Leu Trp Phe Phe Leu Leu
1 5

val Leu Ser Gln val GIn Leu val Gln

20

25

gtg gtg gtg
val Va% val

tac gtg gac
Tyr val Asp
300

gag cag tac
Glu GIn Tyr
315

cac cag gac
His GIn Asp
330

aaa gcc ctc
Lys Ala Leu

cag ccc cgg
GIn Pro Arg

atg acc aag
Met Thr Lys
380

ccc age gac
Pro ser Asp
395

aac tac aag
Asn Tyr Lys
410

ctc tac agc
Leu Tyr Ser

gtc ttc tca
val Phe Ser

cag aag agc
GIn Lys Ser
460

10

gac
Asp
285

ety

aac
Asn

tag
Trp

cCca
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

gtg

gt
va

agc
Ser

ctg
Leu

gcce
Ala
350

cca
Pro

cag
GIn

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
Ser

tcc
ser

agc
ser

acg
Thr

aat
Asn
335

cCccC
Pro

cag
GIn

gtc
val

cct
Pro
415

acc
Thr

gt
Va

ctg
Leu

cac
His

tac
Tyr
320

oty

atc
Ile

agc
ser

gag
Glu
400
cce

Pro

gt
va

atg
Met

tct
Ser

Leu val Ala Ala Pro %Eg Trp

ser Gly Ala Glu val Lys Lys
30

Page 104

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1401



Pro

Ser

Glu

65

Gln

Thr

Tyr

G1In

val

145

Ala

ser

val

Pro

Lys

225

Asp

Gly

Ile

Glu

Gly

Thr

50

Trp

Lys

Ala

Tyr

Gly

Phe

Leu

Trp

Leu

Ser

210

Pro

Lys

Pro

ser

Asp

Ala

35

Ser

Met

Phe

Tyr

Cys

115

Thr

Pro

Gly

Asn

Gln

195

ser

Ser

Thr

Ser

Arg

Pro

Ser

Tyr

Gly

Lys

Met

100

Ala

Leu

Leu

Ccys

Ser

180

ser

Ser

Asn

His

val

260

Thr

Glu

val

Met

Trp

Gly

85

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Lys

Ser

Ile

70

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

Cys

Leu

Glu

Lys

val

Trp

55

Tyr

val

Ser

Trp

val

135

ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe
295

Ser

40

val

Ala

Thr

Ser

Tyr

120

Ser

Ser

Asp

Thr

TYyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

cys

Arg

Gly

Leu

Leu

105

Gly

Ser

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro

265

cys

Trp

Lys

Gln

Asp

Thr

90

Arg

Asp

Ala

ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Ala

Ala

Gly

75

val

ser

Trp

Ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

Ser

Pro

60

Gly

Asp

Glu

Phe

Thr

140

Ser

Glu

Ser

Cys

220

Glu

Pro

Lys

val

Asp
300

Page 105

Gly

45

Gly

Thr

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

ASp

Asp

285

Gly

Phe

Pro

Lys

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Thr

Ser

Tyr

Thr

95

Ala

Trp

Pro

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Glu

Phe

Thr

Asn

80

Ser

val

Gly

sSer

Ala

160

val

Ala

val

His

Cys

240

Gly

Met

His

val



His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

val

AsSp

His

Pro
465

Asn

val

Glu

Lys

Thr

370

Thr

Glu

Leu

Lys

Glu

450

Gly

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

<220>
<221>
<222>

<400>
atg aaa cac
Met Lys His

1

Ala

val

Tyr

Thr

355

Leu

cys

ser

Asp

Ser

435

Ala

Lys

108
1401
DNA

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn

Ser

420

Arg

Leu

Thr

val

325

Cys

Ser

Pro

val

Trp

His

Lys

310

Leu

Lys

Lys

Ser

Lys

Gln

Gly

Glin

Asn

Pro

Thr

val

Ala

Arg

375

Gly

Pro

Ser

Gln

His
455

Artifitial Sequence

CDS
(L..

108

gtg ctg agc
val Leu Ser

cct ggg gct
Pro Gly Ala

35

(1401)

ctg
Leu

cag
GIn
20

agc
ser

tgg
Trp
5

gty
val

ttc
Phe

cag
Gln

aag
Lys

ttce
Phe

ctg
Leu

gt
va

Arg

val

Ser

Lys

Glu

Phe

Glu

Phe

ctc
Leu

gt
va

tcc
sSer
40

Glu

Leu

Asn
345

Gly

Glu

Tyr

Asn

Phe
425

Asn

Thr

ctg
Leu

cag
Gln
25

tgc
Cys

Glu

His
330

Lys

Gln

Met

Pro

Asn
410

Leu

val

Gln

ctg
Leu
10

tct
Ser

aag
Lys

Gln

315

Gln

Ala

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

gcc
Ala

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

ser
460

gca
Ala

gce
Ala

agc
ser
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Asn

Trp

Pro

Glu
365

Asn

Ile

Thr

Lys

Cys
445

Leu

gct
Ala

gaa
Glu

ggc
Gly
45

Ser

Leu

Ala
350

Pro

Gln

Ala

Thr

Leu
430

sSer

Ser

ccc
Pro

gtg
val
30

ttc
Phe

Thr

Asn
335

Pro

Gln

val

val

Pro

415

Thr

val

Leu

aga
Arg
15

aag
Lys

acc

Thr

TYyr
320

Gly

val
Ser

Glu
400

Pro
val
Met

Ser

tgg
Trp

dda
Lys

ttc
Phe

48

96

144



agc
Ser

gaa

- Glu

65

cag
Gln

acc
Thr

tac
Tyr

cag
Gln

gtc
val
145

gcc
Ala

agc
Ser

gtc
val

CCC
Pro

aag
Lys
225

gac
Asp

atc
Ile

gaa
Glu

cat
His
305

acc
Thr
50

tgg
Trp

dadd
Lys

gcc
Ala

tac
Tyr

ggc
Gly
130

ttcC
Phe

ctg
Leu

tgg
Trp

ctg
Leu

tcc
Ser
210

CCC
Pro

aaa
Lys

cCC
Pro

tcc
Ser

gac
Asp
290

aat
Asn

agc
sSer

atg
Met

ttc
Phe

tac
Tyr

tgc
cys
115

acc
Thr

CcCcC
Pro

ggc
Gly

aac
Asn

cag
Gln
195

agc
ser

agc
Ser

act
Thr

tca
Ser

cgg
Arg
275

cct
Pro

gcc
Ala

tat
Tyr

aag
Lys

atg
Met
100

gce
Ala

ctg
Leu

ctg
Leu

tgc
cys

tca
Ser
180

tcc
ser

agc
ser

aac
Asn

cac
H1s

gtc
val
260

acc
Thr

gag
Glu

aag
Lys

atg
Met

tgg
Trp

ggc
Gly
85

gaa
Glu

acc
Thr

gt
Va

gca
Ala

ctg
Leu
165

ggc
Gly

tca
ser

ttg
Leu

acc
Thr

aca
Thr
245

ttc
Phe

cct
Pro

gtc
val

aca
Thr

agc
Ser

atc
Ile
70

aga
Arg

ctg
Leu

gac
Asp

acc
Thr

ccce
Pro
150

gtc
val

gec
Ala

S
ggc

aag
Lys
230

tgc
cys

ctc
Leu

gag
Glu

aag
LysS

aag
Lys
310

tgg
Trp
55

tat
Tyr

gtg

agc
ser

tac
Tyr

gtg
val
135

tcc
Ser

aag
Lys

ctg
Leu

ctc
Leu

acc
Thr
215

gtg
val

cca
Pro

ttc
Phe

gtc
val

ttcC
Phe
295

ccc
Pro

gtc
val

gcc
Ala

acc
Thr

agc
Ser

tac
TYyr
120

agc
ser

tcc
ser

gac
Asp

acc
Thr

tac
TYr
200

cag
Gln

gac
Asp

ccc
Pro

ccc
Pro

aca
Thr
280

aac
Asn

cgg
Arg

cgc
Arg

ggc

ctg
Leu

ctg
Leu
105

ggc
Gly

tca
Ser

aag
LysS

tac
Tyr

agc
ser
185

tcc
Ser

acc
Thr

aag
Lys

tgc
cys

cca
Pro
265

tgc
Ccys

tgg
Trp

Glu

cag
Gln

gac
Asp

acc
Thr
90

<gg
Arg

gac
Asp

gcc
Ala

agc
Ser

ttc
Phe
170

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg

cca
Pro
250

add
Lys

gt
Va

tac
Tyr

gad
Glu

gct
Ala

ggc
75

gtg
val

agc
Ser

tgg
Trp

tcc
Ser

acc
Thr
155

cccC
Pro

gt
vVa

agc
Ser

atc
Ile

gtt
val
235

gca
Ala

ccc
Pro

cag
GlIn
315

cca
Pro
60

ggc
Gly

gac
Asp

gag
Glu

ttc
Phe

acc
Thr
140

tct
ser

gaa
Glu

cac
H1s

agc
ser

tgc
cys
220

gag
Glu

cct
Pro

aag
LysS

gtg
val

gac
Asp
300

tac
Tyr
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gac

acc
Thr

aag
Lys

gac
Asp

aca
Thr
125

aag
Lys

oty

cCccC
Pro

acc
Thr

gtg
val
205

aac
Asn

ccc
Pro

gac
Asp

gac
Asp
285

ggc
Gly

aac
Asn

ccc
Pro

aag
Lys

agc
ser

acc
Thr
110
tac
Tyr

ggc
Gly

&
gtg

ttc
Phe
190

gtg
val

gtg

aaa
Lys

ctc
Leu

acc
Thr
270

gt
va

gtg

agc
Ser

agc
ser

tac
Tyr

acc
Thr
95

gcc
Ala

tgg
Trp

cca
Pro

aca
Thr

acc
Thr
175

cccC
Pro

acc
Thr

aat
Asn

tct
Ser

ctg
Leu
255

ctc
Leu

agc
Ser

gag
Glu

acg
Thr

acc
Thr

aac
Asn
80

agb

ser

agc
ser

gcc
Ala
160

gtg
val

gct
Ala

cac
H1s

tgt
cys
240

oty

atg
Met

cac
H1s

gtg
val

tac
Tyr
320

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960



cgg gtg gtc agc gtc ctc acc
Arg val val Ser Vg] Leu Thr
325

aag gag tac aag tgc aag gtc
Lys Glu Tyr LyS Cys Lys val
34

gag aaa acc atc tcc aaa gcc
Glu Lys Thr Ile Ser Lys Ala
355

tac acc ctg ccc cca tec cgg
Tyr Thr Leu Pro Pro Ser Arg
370 375

ctg acc tgc ctg gtc aaa ggc¢
Leu Thr Cys Leu Val Lys Gly
385 390

tgg gag agc aat ggc cag ccc
Trp Glu Ser Asn Gly Gln Pro
405

gtg ctg gac tcc gac ggc tcc
val Leu Asp Sgr Asp Gly Ser
420

gac aag agc agg tgg cag cag
Asp Lys Ser Arg Trp GIn Gln
435

cat gag gct ctg cac aac cac

His Glu Ala Leu His Asn His
450 455

cce g%c aaa

Pro Gly Lys

465

<210> 109

<211> 467

<212> PRT

<213> Artifitial Sequence
<400> - 109

Met Lys His Leu Trp Phe Phe
1 5

val Leu Ser GIn val Gln Leu
20

Pro Gly Ala Ser val Lys val
35

Ser Thr Ser Tyr Met Ser Trp
50 55

Glu Trp Met Gly Trp Ile Tyr
65 70

gtc
val

tcc
ser

aaa
Lys
360

gag
Glu

ttc
Phe

gag
Glu

ttc
Phe

ggc
440

tac
Tyr

Leu

val

Ser

40

val

Ala

ctg
Leu

aac
Asn
345

oty

gag
Glu

tat
Tyr

aac
Asn

ttc
Phe
425

aac
Asn

acc
Thr

Leu
Glin
25

cys

Arg

Gly

cac
His
330
aaa
Lys

cag
Gln

atg
Met

ccC
Pro

aac
Asn
410

ctc
Leu

gtc
val

cag
Gln

Leu

10

Ser

Lys

Gin

Asp

cag
GIn

gcc
Ala

cCccC
Pro

acc
Thr

agc
ser
395

tac
Tyr

tac
Tyr

ttc
Phe

aag
Lys

val

Gly

Ala

Ala

Gly
75

gac
Asp

ctc
Leu

<gg
Arg

aag
Lys
380

gac
Asp

aag
Lys

agc
ser

tca
Ser

agc
Ser
460

Ala

Ala

ser

Pro

60

Gly

Page 108

tgg
Trp

cca
Pro

gaa
Glu
365

aac
Asn

atc
Ile

acc
Thr

aag
Lys

tgc
Cys
445

ctc
Leu

Ala

Glu

Gly

45

Gly

Thr

ctg
Leu

gcc
Ala
350

cca

Pro

cag
Gln

gcc
Ala

acc
Thr

ctc
Leu
430

tcc
ser

tcc
Ser

Pro

val

30

Phe

Pro

Lys

aat
Asn
335

CcCC
Pro

cag
Gln

gtc
val

cct
Pro
415

acc
Thr

gtg
val

ctg
Leu

Arg

15

Lys

Thr

ser

Tyr

Val

agc
ser

gag
Glu
400

cccC
Pro

gt
va

atg
Met

tct
Ser

Trp

Lys

Phe

Thr

Asn
80

1008
1056
1104
1152
1200
1248
1296
1344
1392

1401



. GlIn

Thr

Tyr

Gln

val

145

Ala

Ser

val

Pro

Asp

Gly

Ile

Glu

His

305

Arg

Lys

Lys

Ala

TYTr

Gly

Phe

Leu

Trp

Leu

ser

210

Pro

Lys

Pro

Ser

ASD

290

Asn

val

Glu

Phe

Tyr

cys

115

Thr

Pro

Gly

Asn

Gln

195

Ser

Ser

Thr

Ser

Arg

275

Pro

Ala

val

Tyr

Lys

Met

100

Ala

Leu

Leu

Cys

Ser

180

Ser

Ser

Asn

His

val

260

Thr

Glu

Lys

Ser

Lys
340

Gly

85

Glu

Thr

val

Ala

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

val

Thr

val

325

Cys

Arg

Leu

Asp

Thr

Pro

150

val

Ala

Gly

Gly

cys

Leu

Glu

Lys

Lys

310

Leu

Lys

val

Ser

Tyr

val

135

ser

Lys

Leu

Leu

Thr

215

val

Pro

Phe

val

Phe

295

Pro

Thr

val

Thr

ser

Tyr

120

ser

Ser

Asp

Thr

Tyr

200

Gln

Asp

Pro

Pro

Thr

280

Asn

Arg

val

Ser

Leu

Leu

105

Gly

ser

Lys

Tyr

ser

185

Ser

Thr

Lys

Cys

Pro

265

cys

Trp

Glu

Leu

Asn
345

Thr

90

Arg

Asp

Ala

Ser

Phe

170

Gly

Leu

Tyr

Arg

Pro

250

Lys

val

Tyr

Glu

His

330

Lys

val

Ser

Trp

ser

Thr

155

Pro

val

Ser

Ile

val

235

Ala

Pro

val

val

GIn

315

Gln

Ala

Asp

Phe

Thr

140

Ser

Glu

His

Ser

Cys

Glu

Pro

Lys

val

ASp

300

Tyr

Asp

Leu

page 109

Lys

Asp

Thr

125

Lys

Gly

Pro

Thr

val

205

Asn

Pro

Glu

AsSp

Asp

Gly

Asn

Trp

Pro

Ser

Thr

110

Tyr

Gly

Gly

val

Phe

190

val

val

Lys

Leu

Thr

270

val

val

Ser

Leu

Ala
350

Thr
95

Ala
Trp
Pro
Thr
Thr
175
Pro
Thr
Asnh
Ser
Leu
255
Leu
Ser
Glu
Thr
Asnh

335

Pro

Ser

val

Gly

Ser

Ala

160

val

val

His

cys

240

Gly

Met

His

val

Tyr

320

Gly

Ile



Glu Lys

Tyr Thr
370

Leu Thr
385

Trp Glu

val Leu

Asp Lys

His Glu
450

Pro Gly
465

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

<400>

ggcagagtga ccctgaccgc cgacaagagce

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

<400>

ggtgctggtg ctcttgtcgyg cggtcagggt

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

<400>

ggtgctggtg ctcttgtcgg cggtcagggt

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

<400>

cgcaagcttg tcgactcaaa caacatccag

Thr 1Ile Ser Lys Ala Lys
355 360

Leu Pro Pro Ser Arg Glu

Cys Leu val Lys Gly Phe

ser Asn Gly GIn Pro Glu
405
Asp Ser Asp Gly Ser Phe
420
Ser Arg Trp GIn Gin Gly
435 440
Ala Leu His Asn His Tyr
455

Lys
110

39
DNA

Artifitial Sequence

110

111

39

DNA

Artifitial Sequence

111

112
39
DNA
Artifitial Sequence

112

113

42

DNA

Artifitial Sequence

113

Gly

Tyr
Asn
Phe
425

Asn

Thr

Gln

Met

Pro

Ash

410

lLeu

val

Gln

Pro

Thr

Ser

395

Tyr

Tyr

Phe

Lys

accagcacc

cactctgcec

cactctgcc

Asp

Lys

Ser

Ser

Ser
460

atgataggta tg

Page 110

Glu

365

Asn

Ile

Thr

Lys

Cys

445

Leu

Pro

Gln

Ala

Thr

Leu

430

Ser

Ser

GIn

val

val

Pro

415

Thr

val

Leu

val

Ser

Glu

400

Pro

val

Met

Ser

39

39

39

42



