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Antigeny streptokoka

Oblast techniky

Pfedkladany vynalez se tyk& antigen®, epitopt a protilatek
smérovanych na tyto epitopy, konkrétné&ji polypeptidovych
antigentt patogenu streptococcus  pneumoniae, které jsou
pouZitelné pro profylaxi, diagnostiku nebo léceni

streptokokové infekce.

Dosavadni stav techniky

S. pneumoniae je dGleZity &initel nemocnosti u 1lidi,
zejména u déti, starSich osob a imunokompromitovanych osob.
Jedna se o baktérii casto izolovanou z pacientd s invazivnimi
nemocemi, jako je bakteriemie/septikemie, pneumonie,
meningitida s vysokou nemocnosti a tUmrtnosti po celém sv&té&.
Dokonce i v pfipad@ vhodné 1é&by antibiotiky vedou pnemokokové
infekce k mnoha umrtim. Ackoliv objev antimikrobidlnich 1éka
snizil celkovou umrtnost zpGsobenou pneumokokovymi nemocemi,
existence odolnych pneumokokovych organism se stala hlavnim
problémem dne3niho sv&ta. U&inné vakciny proti pneumokokim by
mély velky v1liv na nemocnost a umrtnost souvisejici s nemocemi
zpusobenymi S. pneumoniae. Takové vakciny by také byly
ptipadné pouZitelné pro prevenci z&ndtu st¥edniho ucha u
kojenct a mlad3ich déti.

Pokusy o vyvinuti pneumokokové vakciny byly obecné&
zaméfeny na vyvolani imunitnich reakci na pneumokokovy
kapsuladrni polysacharid. Na z&klad® antigennich rozdila bylo
identifikovano vice ne¥ 80  pneumokokovych  kapsuldrnich
serotypu. V soucCasnosti dostupné pneumokokové vakciny
obsahujici 23 kapsularnich polysacharidi, které nejcastéji
zplsobuji nemoc, maji podstatny nedostatek tykajici se

primarné slabé imunogenicity nékterych kapsularnich
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polysacharidd, rozdilnosti serotypd a rozdil v  istribuci
serotypd v Case, geografickych oblastech a vékovych skupinéach.
Konkrétné v soucasnosti existujici vakciny a kapsuldrni
konjugatové vakciny selhdvajici v rozvoji ochrany mladych déti
proti vSem serotyplm vedou k hodnoceni i dal%ich slo¥ek 3.
pneumoniae. AcCkoliv 1lze imunogenicitu kapsulédrnich
polysacharida zlepsit, serotypova specifita bude vzdy
pfedstavovat hlavni omezeni vakcin na bazi polysacharida.
Pouziti antigenicky konzervativniho imunogenniho
pneumokokového proteinového antigenu, bud samostatné nebo
v kombinaci s dal3imi sloZkami, nabizi moZnost vytvoreni
pneumokokové vakciny na bazi proteinu.

PCT WO 98/18930 wvydany 7. kvétna 1998 s titulem
«Streptococcus Pneumoniae antigens and vaccines" popisuje
urcité polypeptidy, které Jsou patentové narokovény jako
antigenni. Nicméné nebyla uvedena &dna biologickd aktivita
téchto polypeptida. Podobpé nebylo uvedeno Zadna
konzervativnost sekvence, coi je nezbytné pro obecné& G&innou
vakcinu.

PCT WO 00/39299 popisuje polypeptidy a polynukleotidy
kédujici tyto polypeptidy. PCT WO 00/39299 prokazuje, Ze
polypeptidy oznadené jako BVH-3 a BVH-11 poskytuji ochranu
proti smrtelné infekci pneumokokem.

Proto existuje nenaplné&ni potteba antigen streptokoku,
které lze pouZit jako sloZky pro profylaxi, diagnostiku a/nebo

terapii infekce streptokokem.

Podstata vynalezu

Shrnuti vynédlezu

Izolovany polynukleotid obsahujici polynukleotid vybrany z

(a) polynukleotidu kédujiciho polypeptid, ktery je alespori
ze 70 % identicky s druhym polypeptidem vybranym z tabulky A,
B, D, E nebo H;



(b) polynukleotidu kédujiciho polypeptid, ktery je alespoii
z 95 % identicky s druhym polypeptidem vybranym z tabulky A,
B, D, E nebo H;

(c) polynukleotidu kédujiciho polypeptid, ktery ma
aminokyselinovou sekvenci vybranou z tabulky A, B, D, E nebo
H; nebo jeho fragmentli, analog nebo derivatu;

(d) polynukleotidu kédujiciho polypeptid vybrany z tabulky
A, B, D, E nebo H;

(e) polynukleotidu kédujiciho polypeptid schopny vytvofrit
protiladtky majici vazebnou specifitu k polypeptidu, ktery méa
sekvenci vybranou z tabulky A, B, D, E nebo H;

(£) polynukleotidu kédujiciho epitop nesouci cast
polypeptidu vybraného z tabulky A, B, D, E nebo H; a

(g) polynukleotidu komplementdrniho s polynukleotidem =z
(a), (b), (c), (d), (e) nebo (f).

V dalsSich aspektech Jjsou poskytnuty nové polypeptidy
kédované polynukleotidy podle predklddaného vynalezu, 1léky
nebo vakcinové prostfedky, vektory obsahujici polynukleotidy
podle predkladaného vynalezu funkéné spojené s kontrolni
oblasti exprese, stejné Jjako hostitelské bufiky transfekované
témito vektory a zplsoby vyroby polypeptidd zahrnujici
kultivaci hostitelskych bun€k za podminek vhodnych pro

expresi.

Struc¢ny popis obrazku

Obrazek 1 je DNA sekvence genu SP64 BVH-3; sekvence id.
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Obrazek 2 je DNA sekvence obsahujici kompletni gen SPé64
BVH-3 mezi nukleotidy 1777 aZ 4896; sekvence id. &. 2.
Obrazek 3 je DNA sekvence genu SP64 BVH-11; sekvence id.
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Obrazek 4 je DNA sekvence obsahujici kompletni gen SP64
BVH-11 mezi nukleotidy 45 aZ 2567; sekvence id. &. 4.



Obrazek 5 je DNA sekvence obsahujici kompletni gen SP64
BVH-11-2 mezi nukleotidy 114 aZ 2630; sekvence id. &. 5.

Obrazek 6 je aminokyselinovad sekvence polypeptidu SP64
BVH-3; sekvence id. ¢&. 6.

Obrazek 7 je aminokyselinovd sekvence polypeptidu SP64
BVH-11; sekvence id. &. 7.

Obrédzek 8 je aminokyselinovd sekvence polypeptidu SPé4
BVH-11-2; sekvence id. &. 8.

Obrazek 9 je DNA sekvence genu SP64 BVH-3; sekvence id.
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Obrazek 10 je aminokyselinovd sekvence polypeptidu SP63
BVH-3; sekvence id. &. 10.

Obrazek 11 je aminokyselinovd sekvence polypeptidu 4D4.9;
sekvence id. ¢&. 11.

Obrazek 12 je aminokyselinovéd sekvence polypeptidu 7G11.7;
sekvence id. ¢&. 12.

Obrazek 13 je aminokyselinova sekvence polypeptidu 7G11.9;
sekvence id. &. 13.

Obrazek 14 je aminokyselinovad sekvence polypeptidu 4D3.4;
14.
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sekvence id.
Obrazek 15 je aminokyselinova sekvence polypeptidu 8E3.1;
sekvence id. ¢&¢. 15.
Obrazek 16 je aminokyselinovd sekvence polypeptidu 1G2.2;
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sekvence id.

Obrazek 17 je aminokyselinovd sekvence polypeptidu
10C12.7; sekvence id. &. 17.

Obrazek 18 je aminokyselinova sekvence polypeptidu 14F6.3;
sekvence id. ¢&. 18.

Obrazek 19 je aminokyselinovd sekvence polypeptidu
B12D8.2; sekvence id. &. 19.

Obrazek 20 je aminokyselinova sekvence polypeptidu 7F4.1;
sekvence id. ¢. 20.

Obrazek 21 je aminokyselinova sekvence polypeptidu 10D7.5;

sekvence id. ¢&. 21.



Obrazek 22 je aminokyselinova sekvence polypeptidu 10G9.3,
polypeptidu 10A2.2 a polypeptidu B11B8.1; sekvence id. &. 22.

Obrazek 23 je aminokyselinovad sekvence polypeptidu 11BS8.4;
sekvence id. &. 23.

Obrazek 24 je aminokyselinova sekvence cilového epitopu
Mab H11B-11B8; sekvence id. ¢&. 163.

Obrézek 25 je schématickd reprezentace genu BVH-3 stejné
jako umisténi sekvenci genu kdédujicich polypeptidy plné délky
a zkracené polypeptidy. Vztahy mezi fragmenty DNA jsou uvedeny
s ohledem na kazdy dalsi.

Obréazek 26 je schématickd reprezentace genu BVH-11 stejné
jako umisténi sekvenci genu kédujicich polypeptidy plné délky
a zkracené polypeptidy. Vztahy mezi fragmenty DNA jsou uvedeny
s ohledem na kazdy dals&i.

Obréazek 27 Jje schématickd reprezentace genu BVH-11-2
stejné jako umisténi sekvenci genu kdédujicich polypeptidy plné
délky a =zkracené polypeptidy. Vztahy mezi fragmenty DNA jsou
uvedeny s ohledem na kazdy dalsi.

Obréazek 28 je schématick& reprezentace proteinu BVH-3 a
umisténi vnit¥nich a povrchovych epitopll rozpoznavanych
nékterymi monoklondlnimi protildtkami.

Obréazek 29 je schématickd reprezentace proteinu BVH-11-2 a
umisténi wvnitfnich a povrchovych epitopll rozpoznavanych
nékterymi monoklondlnimi protildtkami.

Obrazek 30 je mapa plasmidu pURV22.HIS. Kan%, va&i
kanamycinu odolny kdédujici oblast; cI857, bakteriofdg A cI857
teplotné citlivy represorovy gen; lambda plL, bakteriofag A
promoter transkripce; His-tag, 6-histidin k&édujici oblast;
termindtor, T1 transkripéni termindtor; ori, colEl podatek
erplikace.

Obrazek 31 zobrazuje porovnédni aminokyselinovych sekvenci
proteini BVH-3M (sp64) a BVH-3 (Sp63) pomoci programu

Clustal W od MacVector sekven&niho analytického software



(verze 6.5.3). Pod porovnanim je radek shody, kde znaky * a
ukazuji stejné a podobné aminokyseliny.

Obrézek 32 zobrazuje porovnani aminokyselinovych sekvenci
proteinlt BVH-3, BVH-1 a BVH-11-2 pomoci programu Clustal W od
MacVector sekvenc¢niho analytického software (verze 6.5.3). Pod
porovnanim je fadek shody, kde znaky * a . ukazuji stejné a
podobné aminokyseliny.

Obrazek 33 je DNA sekvence genu NEW43 (sekvence id.
¢. 257).

Obrazek 34 je odvozena aminokyselinova sekvence

polypeptidu NEW34 (sekvence id. &. 258).

Podrobny popis vynéalezu

Bylo zjisténo, Ze Casti polypeptidt BVH-3 a BVH-11 byly
interni. Dal3i c&asti nebyly pfitomny v daleZitych kmenech jako
je =zapouzdf¥eny s. pneumonia zpUsobujici onemocnéni. Bylo by
vyhodné mit polypeptid, ktery obsahuje ¢éast, kterd neni
interni. KdyZ jsou velké Casti polypeptidu interni, tyto ¢éasti
nejsou na baktérii  odkryty. Nicméné tyto  ¢&asti jsou
v rekombinantnim polypeptidu velmi  imunogenni a nebudou
pfispivat k ochrané proti infekcim. Také by bylo vyhodné mit
polypeptid, ktery obsahuje ¢&&st, kterd je pritomna ve vét3iné
kment.

Predkladany vynédlez se zabyvad polypeptidy, ve kterych byly
neZadouci Casti odstranény a/nebo upraveny tak, aby se ziskala
specifickd imunitni reakce.

Podle ptredkléddaného vyndlezu Jjsou také poskytovany
polypeptidy nebo polynukleotidy kédujici takové polypeptidy
obsahujici ochranné domény.

Pfekvapivé si polypeptidy udrZely poZadované biologické
vlastnosti 1 potom, co byla nezZadouci ¢ast polypeptidu
odstranéna nebo upravena. To Jje pfekvapivé z hlediska
skute¢nosti, Ze nékteré =z téchto ¢&asti byly popsany jako

epitop nesouci <&&asti v patentové pfihlaSce PCT WO 98/18930.



eses

V dalSich publikacich, Jjako je PCT WO 00/37105, byly &asti
identifikované jako histidinovd triddovd oblast a oblast
svinuté Sroubovice oznaceny jako daleZité oblasti. Autofi
pfedkladaného vynalezu zjistili, Ze varianty polypeptidu BVH-3
a BVH-11, ve kterych byly odstranény a/nebo upraveny urcité
casti a chiméry téchto polypeptidd maji biologické vlastnosti
a vyvolavaji specifickou imunitni reakci.

Podle jednoho aspektu poskytuje predkladany vynéalez
izolovany polynukleotid kédujici polypeptid, ktery je alespoit
ze 70 % identicky s druhym polypeptidem obsahujicim sekvenci,
kter4 Jje popsédna v pfedklddané prihlasce, tabulkdch a
obrazcich.

Podle jednoho aspektu predklddaného vyndlezu je poskytovan
izolovany polynukleotid obsahujici polynukleotid vybrany z

(a) polynukleotidu kédujiciho polypeptid, ktery je alespoti
ze 70 % identicky s druhym polypeptidem vybranym z tabulky B,
E nebo H;

(b) polynukleotidu kédujiciho polypeptid, ktery je alespoti
z 95 % identicky s druhym polypeptidem vybranym z tabulky B, E
nebo H;

(c)  polynukleotidu kédujiciho polypeptid, ktery ma
aminokyselinovou sekvenci vybranou z tabulky B, E nebo H; nebo
jeho fragmentd, analog nebo derivéati;

(d) polynukleotidu kédujiciho polypeptid vybrany z tabulky
B, E nebo H;

(e) polynukleotidu kédujiciho polypeptid schopny vytvorit
protilatky majici vazebnou specifitu k polypeptidu, ktery ma
sekvenci vybranou z tabulky B, E nebo H;

(£) polynukleotidu kédujiciho epitop nesouci cast
polypeptidu vybraného z tabulky B, E nebo H; a

(g) polynukleotidu komplementdrniho s polynukleotidem =z
(a), (b), (c), (d), (e) nebo (f).

Podle jednoho aspektu poskytuje pfedkladany vyndlez
izolovany polynukleotid kédujici polypeptid, ktery je alespon



ze 70 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky A, B, D, E, G nebo H nebo jeho fragmenty,
analogy nebo derivaty.

Podle jednoho aspektu poskytuje predkladany vynélez
izolovany polynukleotid kédujici polypeptid, ktery je alespon
z 95 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky A, B, D, E, G nebo H nebo jeho fragmenty,
analogy nebo derivaty.

Podle jednoho aspektu se pfedkladany vyndlez tykéa
polypeptida vyznacujicich se aminokyselinovou sekvenci
vybranou z tabulky A, B, D, E, G nebo H nebo jejimi fragmenty,
analogy nebo derivaty.

Podle jednoho aspektu poskytuje predklddany vynélez
izolovany polynukleotid kdédujici polypeptid, ktery je alespoil
ze 70 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky A, B, D, E, G nebo H.

Podle jednoho aspektu poskytuje predkladdany vynalez
izolovany polynukleotid kédujici polypeptid, ktery je alespoii
z 95 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky A, B, D, E, G nebo H.

Podle jednoho aspektu se predkladany vynalez tyka
polypeptida vyznacujicich se aminokyselinovou sekvenci
vybranou z tabulky A, B, D, E, G nebo H.

Podle jednoho aspektu poskytuje predklddany vynalez
izolovany polynukleotid kédujici polypeptid, ktery je alespoii
ze 70 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky B, E nebo H nebo jeho fragmenty, analogy
nebo derivaty.

Podle jednoho aspektu poskytuje pFredkladany vynalez
izolovany polynukleotid kédujici polypeptid, ktery je alespoii
z 95 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky B, E nebo H nebo jeho fragmenty, analogy

nebo derivaty.
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Podle jednoho aspektu se predkladdany vyndlez tyka
polypeptidu vyznacujicich se aminokyselinovou sekvenci
vybranou z tabulky B, E nebo H nebo jejimi fragmenty, analogy
nebo derivaty.

Podle Jjednoho aspektu poskytuje prfedkladany vynalez
izolovany polynukleotid kdédujici polypeptid, ktery je alespon
ze 70 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky B, E nebo H.

Podle jednoho aspektu poskytuje predkladdany vynélez
izolovany polynukleotid kédujici polypeptid, ktery je alespon
z 95 % identicky s druhym polypeptidem obsahujicim sekvenci
vybranou z tabulky B, E nebo H.

Podle jednoho aspektu se predkladdany vyndlez tyka
polypeptida vyznacujicich se aminokyselinovou sekvenci
vybranou z tabulky B, E nebo H.

Podle predkléddaného vynédlezu v3echny nukleotidy kédujici
polypeptidy a chimérni polypeptidy spadaji do ramce
predkladdaného vynalezu.

V dalsim  provedeni jsou polypeptidy nebo chimérni
polypeptidy podle predkladaného vyndlezu antigenni.

V daldim provedeni jsou polypeptidy nebo chimérni
polypeptidy podle pfedkladaného vyndlezu imunogenni.

V dalsim provedeni dok&Zi polypeptidy nebo chimérni
polypeptidy podle predklddaného vyndlezu vyvolat imunitni
reakci u daného jedince.

V dalsim provedeni se predkladdany vynadlez také tyka
polypeptidli, které jsou schopné Vyvblat vznik protilatek,
které maji wvazebnou specifitu k polypeptidim nebo chimérnim
polypeptidim podle pfedkladaného vynalezu, které JiZ byly
definovany vyse.

V jednom provedeni polypeptidy 2z tabulky A (BVH-3) nebo
tabulky D (BVH-11) obsahuji alespon jednu epitop nesouci cCéast.

V dal8im provedeni budou fragmenty polypeptidd podle

pfedkladaného vynalezu obsahovat Jjednu nebo vice epitop
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nesoucich &asti identifikovanych v tabulce C a F. Fragment
bude obsahovat alespoii 15 po sob& Jjdoucich aminokyselin
z polypeptidu z tabulky C a F. Fragment bude obsahovat alespon
20 po sob& jdoucich aminokyselin z polypeptidu =z tabulky C
a F.

V dal3im provedeni epitop nesouci Cast polypeptidu
z tabulky A (BVH-3) obsahuje alespoil jeden polypeptid vypsany
v tabulce C.

V dal3im provedeni epitop nesouci ¢ast polypeptidu

tabulky B (BVH-11) obsahuje alesponl jeden polypeptid vypsany

N

v tabulce F.

Protilatka, kterd ,md& vazebnou specifitu“, je protiléatka,
kter4d rozpozndvd a vaZe vybrany polypeptid, ale ktera
v podstaté& nerozpozndvd a nevazZe ostatni molekuly ve vzorku
jako Jje biologicky vzorek. Specifickou vazbu 1lze mérit =za
pouZiti ELISA testu, ve kterém se vybrany polypeptid pouZiva
jako antigen.

Pokud neni definovano jinak, vSechny technické a védecké
terminy pouZité v predkladaném vyndlezu maji stejny vyznam
jaky se béZné rozumi odbornikem v dané problematice, kterému
je predklddany vynadlez wurcen. V3echny publikace, patentové
pfihlasky, patenty a dal3i odkazy wuvedené v predkladaném
vyndlezu jsou zde uvedeny v celku jako reference. V pripadé
rozporu bude ptredkladdand prihlasSka, vcetné definici, pouZita
jako reference. Navic materidly, zplUsoby a ptriklady jsou pouze
ilustrativni a nelze je poklédat za né&jaké omezeni.

Podle predklddaného vyndlezu je ,ochrana“ v biologickych
studiich definovéana podstatnym zvySenim kfivky prezZiti, Grovné
nebo doby. Statistickd analyza za pouZziti logaritmického testu
potfadi pfri porovnani kfivek preZiti a FisherlQv pfesny test pro
porovnani urovni p¥feZiti a poltld dnl do Umrti lze pouZit pro
vypoCet P hodnot a stanovit, =zda Jje rozdil mezi dvéma
skupinami statisticky vyznamny. P hodnoty 0,05 jsou pokladéany

za nevyznamné.
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Tak jak se pouZivd v pfredkléddaném vynalezu, ~fragmenty"™,
n~derivaty™ nebo ,analogy“ polypeptidl podle predklédaného
vynalezu zahrnuji ty polypeptidy, ve kterych jedna nebo vice
aminokyselin je nahrazeno konzervativni nebo nekonzervativni
aminokyselinou (s vyhodou konzervativni), ktera je prirozena
nebo nepfirozend. V jednom provedeni budou derivaty a analogy
polypeptidd podle pfedklddaného vyndlezu mit 70 & shody se
sekvencemi ilustrovanymi v obrazcich nebo jeho fragmentech. To
znamena, Ze 70 % zbytkd je stejnych. V daldim provedeni budou
mit polypeptidy =z vice ne¥ 75 % homologické. V dald&im
provedeni budou polypeptidy z vice ne¥ 80 $% homologické.
V dalsim provedeni budou polypeptidy =z vice ne¥ 85 &
homologické. V daldim provedeni budou polypeptidy 2z vice ne%
90 % homologické. V daldim provedeni budou polypeptidy z vice
neZ 95 % homologické. V dal8im provedeni budou polypeptidy
z vice neZ 99 % homologické. V daldim provedeni budou derivaty
a analogy polypeptidd podle ptredkladaného vyndlezu mit
nahrazeno, upraveno nebo vynechano mén& ne 20 aminokyselin a
vyhodnéji méné& neZ 10. Preferované ndhrady jsou takové, které
jsou v dané problematice zn&mé jako konzervativni, tj.
nahrazované aminokyseliny maji stejné fyzik&lni nebo chemické
vlastnosti, jako Jje hydrofobicita, velikost, nédboj nebo
funkéni skupiny.

Odbornik oceni, Ze analogy nebo derivaty proteinti nebo
polypeptidd podle pfedklddaného vyndlezu budou také pouZitelné
v kontextu predklddaného vynalezu, tj. jako antigenni /
imunogenni materidl. Proto do p¥edklédaného vynalezu spadaji
napfiklad proteiny nebo polypeptidy, které obsahuji jedno nebo
vice doplnéni, vynechani, néhrad a podobné&. Navic je mozZno
nahradit jednu aminokyselinu jinou podobného ~Ltypu®. Napriklad
nahrazeni jedné hydrofobni aminokyseliny jinou hydrofobni
aminokyselinou.

Pro porovnadni aminokyselinovych sekvenci 1lze pouzit

program jako je CLUSTAL. Tento program porovnava



aminokyselinové sekvence a hledd optimadlni srovnani vloZenim
mist do jakékoliv sekvence podle potfeby. Je moZné vypoditat
aminokyselinovou identitu nebo podobnost (identita plus
aminokyseliny konzervativniho typu) pro optimdlni srovnani.
Program jako BLASTx bude porovnavat nejdeldi dosah podobnych
sekvenci a stanovi odpovidajici hodnotu. Tak je mo¥né ziskat
porovnéni v pfipadé, Ze existuje né&kolik oblasti podobnosti
tim, Ze kaZdd m& jiné hodnoceni. Oba typy analyzy identity
spadaji do pfredkladaného vynalezu.

V alternativnim pfistupu jsou analogy nebo derivaty
pfipadné fuzni proteiny obsahujici skupiny, které vedou
k tomu, Ze <Cisténi je snaz3i, napfiklad u¢innym znacCenim
pozadovaného proteinu nebo polypeptidu. Nékdy je potteba
odstranit ,znacku™ nebo se p¥ipadné jednd o pfipad, kdy
samotny fuzni protein mé& dostate&nou antigenicitu tak, aby byl
pouZitelny.

V dalsim aspektu predkladaného vynalezu jsou poskytovany
antigenni / imunogenni fragmenty proteind nebo polypeptida
podle pfedkladdaného vyndlezu nebo jejich analoglt nebo
derivata.

Fragmenty podle pfedklddaného vynadlezu by mé&ly zahrnovat
jeden nebo vice takovych epitopovych oblasti nebo by mé&ly byt
takovym oblastem dostate&n& podobné tak, aby si udrzZely jejich
antigenni / imunogenni wvlastnosti. Proto je pro fragmenty
podle pfedkladaného vynalezu stupen identity mozZnéa
irelevantni, protozZe Jjsou pfipadné ze 100 % identické
s konkrétni ¢éasti proteinu nebo polypeptidu, analogu nebo
derivatu, které jsou popsany v predkladaném vynalezu. Klicovy
bod je, aby si fragment udrel antigenni / imunogenni
vlastnosti.

Pro analogy, derivity a fragmenty je tak dileZité, Ze maji
alespoii takovy stupefl antigenicity / imunogenicity jako mé&l

protein nebo polypeptid, od kterého jsou odvozeny.
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V pfedkladaném vyndlezu polypeptidy podle predkléadaného
vynalezu zahrnuji polypeptidy i chimérni polypeptidy.

Také sem spadaji polypeptidy, které jsou navic pfipojeny
k dalsim slouc¢eniném, které zméni biologické nebo
farmakologické vlastnosti polypeptida, tj. polyethylenglykol
(PEG) pro zvySeni Zivotnosti; vedouci nebo sekrecéni
aminokyselinové sekvence pro usnadnéni &i3téni; prepro- a pro-
sekvence; a (poly)sacharidy.

Navic v téchto situacich, kde bylo zjisténo, ze
aminokyselinové oblasti jsou polymorfni, je prfipadné Zadouci
zménit jednu nebo vice konkrétnich aminokyselin tak, aby se
1¢innéji napodobily ruzné epitopy z rGznych kment streptokoku.

Navic lze polypeptidy podle p¥edkladaného vynalezu upravit
acylaci koncové -NH, (napt. acetylaci nebo amidaci
thioglykolovou kyselinou, koncovou karboxyamidaci, napr.
amoniakem nebo methylaminem), ¢&im# se zvy3i stabilita, zvysi
se hydrofobicita pro pfipojeni nebo vazbu k nosi&i nebo k jiné
molekule.

Do predkladaného vyndlezu také spadaji hetero a homo
polypeptidové multimery z polypeptidovych fragmentd, analogl a
derivatu. Tyto polymerni formy zahrnuji napriklad jeden nebo
vice polypeptidl, které byly zesitovany zeZitovacimi ¢inidly
Jako je avidin/biotin, gluteraldehyd nebo dimethylsuperimidat.
Takové polymerni formy také =zahrnuji polypeptidy obsahujici
dva nebo vice tandemovych nebo obracenjch na sebe navazujicich
sekvenci vzniklych z multicistronovych mMRNA vzniklych
technologii rekombinantni DNA.

S vyhodou fragment, analog nebo derivat polypeptidu podle
pfedkladaného vyndlezu bude obsahovat alespon jednu antigenni
oblast tj. alespofi jeden epitop.

Aby se dosdhlo wvzniku antigennich polymert (tj.
syntetickych multimert), lze pouZit polypeptidy nesouci
bishaloacetylové skupiny, nitroarylhalogenidy a podobné&, kde

jsou <¢&inidla specifickd na thioskupiny. Proto spojky mezi



dvéma thiolovymi skupinami rflznych peptidld jsou jednoduché
vazby nebo jsou sloZeny ze spojujicich skupin sestévajicich
alesponl ze dvou, typicky alespon &ty#, a ne vice ne3 16, ale
obvykle ne vice neZ 14 atoma uhliku.

V konkrétnim provedeni polypeptidové fragmenty, analogy a
derivaty podle pfredkladaného vynédlezu neobsahuji methioninovy
(Met) pocatecni zbytek. S vyhodou polypeptidy neobsahuji
vedouci nebo sekreéni sekvenci (signdlni sekvence). Signalovou
Cast polypeptidu podle predkladaného vynadlezu 1lze stanovit
pomoci zndmych technik molekuldrni biologie. Obecn& 1ze
polypeptidy, které nds =zajimaji, izolovat ze streptokokové
kultury a nésledné sekvenovat tak, aby se stanovil podatedéni
zbytek maturovaného proteinu a tim i sekvence maturovaného
polypeptidu.

Podle dalsiho aspektu jsou poskytovana vakcinové
prostredky obsahujici jeden nebo vice streptokokovych
polypeptidh podle predkladaného vynalezu ve smési
s farmaceuticky pfijatelnym nosidem, #edidlem nebo adjuvans.
Vhodna adjuvans zahrnuji oleje, tj. Freundav kompletni nebo
nekompletni adjuvant; soli, tj. AlK(SOy4) 5, AlNa (SOy) 5,
AINH4 (S804)2, oxid kfemi&ity, kaolin, uhlikaté polynukleotidy,
tj. poly IC a polyAU. Preferovana adjuvans =zahrnuji QuilA a
Alhydrogel. Vakciny podle ptedkladaného vynalezu lze podavat
parenteralné injekci, rychlou infuzi, absorpci nosohltanenm,
absorpci pokoZkou nebo bukdlnd nebo oralné&. Farmaceuticky
pfijatelné nosice zahrnuji také toxoid tetanu.

Pojem vakcina také zahrnuje protilatky. V souladu
s predkléddanym vyndlezem je také poskytovdno pouZiti jedné
nebo vice protilatek, které se specificky vaZi k polypeptidim
podle pfedkladaného vyndlezu, za ulelem lé&eni nebo profylaxe
streptokokové infekce a/nebo nemoci vyvolanych streptokokovou
infekci.

Vakcinové prostfedky podle p¥edkladaného vyndlezu se

pouzivaji pro 1é&eni nebo profylaxi streptokokové infekce



a/nebo nemoci a priznakd vyvolanych streptokokovou infekci,
jak Jje popsadno v knize P. R. Murray (editor), E. J. Baron,
M. A. Pfaller, F. C. Tenover a R. H. Yolken. Manual of
Clinical Microbilogy, AMS Press, Washington, D.C., Sesté
vydani, 1995, str. 1482, kterd je zde uvedena jako reference.
V jednom provedeni se vakcinové prostfedky podle piredkladaného
vynalezu pouzivaji pro 1léCeni nebo profylaxi meningitidy,
zanétu stredniho wucha, bakteriemie nebo pneumonie. V jednom
provedeni se vakcinové prostfedky podle pfedklddaného vynalezu
pouzivaji pro 1léceni nebo profylaxi streptokokové infekce
a/nebo nemoci a pfiznakl vyvolanych streptokokovou infekci,
zejména S. pneumoniae, skupina A streptococcus (pyogenes),
skupina B streptococcus (GBS nebo agalactiae), dysgalactiae,
uberis, nocardia stejné& jako Staphylococcus aureus. V daliim
provedeni je streptokokovad infekce S. pneumoniae.

V konkrétnim provedeni se vakciny podavaji jedinclim, u
kterych existuje riziko streptokokové infekce, jako jsou dé&ti,
starS8i osoby a imunokompromitovani jedinci.

Tak jak se pouZiva v predkladdaném vynalezu, pojem
«~jedinci“ zahrnuje savce. V dalsim provedeni je savec &lovék.

Vakcinové prostredky jsou s vyhodou v jednotkové davkovaci
formé 0,001 az 100 pg/kg (protildtky na té&lesnou hmotnost) a
vyhodnéji 0,01 aZz 100 pg/kg a nejvyhodn&ji 0,1 az 1 pg/kg
jednou aZ t¥ikrat v intervalu jeden a%¥ Sest tydnt mezi
imunizacemi.

Vakcinové prostfedky jsou s vyhodou v jednotkové davkovaci
formé 0,1 pg aZ 10 mg a vyhodnéji 0,1 pg a%¥2 1 mg a
nejvyhodné&ji 10 aZ 100 pg jednou aZ t¥ikrat v intervalu jeden
aZz Sest tydnQ mezi imunizacemi.

Podle dalsiho aspektu jsou poskytovédny polynukleotidy
kédujici polypeptidy vyznadujici se aminokyselinovou sekvenci
vybranou =za tabulky A, B, D, E, G nebo H nebo jejich

fragmenty, analogy nebo derivaty.
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Podle dal8iho aspektu jsou poskytovany polynukleotidy

kédujici polypeptidy vyznacdujici se aminokyselinovou sekvenci

vybranou za tabulky B, E nebo H nebo jejich fragmenty, analogy
nebo derivaty.
V jednom provedeni jsou polynukleotidy ty, které jsou

ilustrovéany v tabulce A, B, D, E, G nebo H, které kdéduji

polypeptidy podle predkladaného vyndlezu.

V jednom provedeni jsou polynukleotidy ty, které jsou

ilustrovany v tabulce B, E nebo H, které kéduji polypeptidy

podle predkladaného vynalezu.

Je cenné, Ze polynukleotidové sekvence ilustrované na
obrédzcich lze zménit pomoci degenerativnich kodont, které také
kéduji polypeptidy podle predklddaného vyndlezu. Proto tedy
predkladany vynalez ddle poskytuje polynukleotidy, které
hybridizuji s dal%imi polynukleotidovymi sekvencemi, které jiZ
byly v predkladaném vynalezu popsany {nebo s jejich
komplementarnimi sekvencemi), které maji 50% identitu mezi
sekvencemi. V jednom provedeni alespon 70% identitu mezi
sekvencemi. V jednom provedeni alesponn 75% identitu mezi
sekvencemi. V jednom provedeni alespoii 80% identitu mezi
sekvencemi. V jednom provedeni alesponl 85% identitu mezi
sekvencemi. V jednom provedeni alesponi 90% identitu mezi
sekvencemi. V dalsim provedeni jsou polynukleotidy

hybridizovatelné za presné& rizenych podminek, tj. maji alesponi

95% identitu. V dal8im provedeni vice ne¥ 97% identitu.

Vhodné presné podminky pro hybridizaci

problematice snadno stanovi

(1989)

Spring Harbor,

(1999)
N.Y.).

V dalsim

polynukleotidy, které hybridizuji za pfesnych podminek na

N.Y.;

provedeni
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John Wiley & Sons,
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odbornik v dané
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Cold
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Inc.,
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(b) komplement DNA sekvence kédujici polypeptid;

kde tento polypeptid obsahuje sekvenci vybranou z tabulky
A, B, D, E, G nebo H nebo jeho fragmentl nebo analogt.

V dalSim provedeni poskytuje pfedkladany vynalez
polynukleotidy, které hybridizuji za pfesnych podminek na

(c) DNA sekvenci kédujici polypeptid nebo

(d) komplement DNA sekvence kédujici polypeptid;

kde tento polypeptid obsahuje sekvenci vybranou z tabulky
B, E nebo H nebo jeho fragmentd nebo analogu.

V dalsim provedeni poskytuje predkladany vyndlez
polynukleotidy, které hybridizuji za p¥esnych podminek na

(a) DNA sekvenci kédujici polypeptid nebo

(b) komplement DNA sekvence kddujici polypeptid;

kde tento polypeptid obsahuje alesponi 10 po sob& jdoucich
aminokyselin z polypeptid obsahujici sekvence vybrané
z tabulky A, B, D, E, G nebo H nebo jejich fragmentd nebo
analogi.

V dalsim provedeni poskytuje predkladany vyndlez
polynukleotidy, které hybridizuji za pfesnych podminek na

(a) DNA sekvenci kédujici polypeptid nebo

(b) komplement DNA sekvence kddujici polypeptid;

kde tento polypeptid obsahuje alespori 10 po sob& jdoucich
aminokyselin z polypeptid obsahujici sekvence vybrané
z tabulky B, E nebo H nebo jejich fragmentd nebo analogt.

V dalsim provedeni jsou polynukleotidy ty, které kdéduji
polypeptidy podle predkladdaného vynidlezu ilustrované v tabulce
A, B, D, E, G nebo H.

Jak si odbornik v dané problematice snadno v3imne,
polynukleotidy zahrnuji DNA i RNA.

Predkladany vynélez také zahrnuje polynukleotidy
komplementarni k polynukleotidim popsanym v predkladané
ptihlasce.

V dalsim aspektu lze polynukleotidy kédujici polypeptidy

podle predkladaného vynélezu nebo jejich fragmenty, analogy
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nebo derivaty pouZit ve zpusobu DNA imunizace. To znamend, Ze
je lze zabudovat do vektoru, ktery je po injikovani
replikovatelny a exprimovatelny a tim produkuje antigenni
polypeptid in vivo. Napfiklad polynukleotidy lze zabudovat do
plasmidového vektoru kontrolovaného CMV promoterem, ktery je
funkéni v euraryotickych bunkéach. S vyhodou je vektor
injikovén intramuskularné.

V dalsim aspektu je poskytovan zplsob produkce polypeptidil
podle predkladaného vynadlezu rekombinantnimi technikami
exprimovanim polynukleotidu kédujiciho takovy polypeptid
v hostitelské bufice a odebranim exprimovaného polypeptidového
produktu. Alternativné 1lze polypeptidy produkovat znamymi
syntetickymi chemickymi technikami, tj. syntézou oligopeptida,
které jJsou pak spojeny tak, aby vytvofily cely polypeptid
(blokové spojovani), provadénou v roztoku nebo na pevné fazi.

Obecné zpusoby ziskdni a zhodnoceni polynukleotidd a
polypeptidd jsou popsény v ndsledujicich odkazech: Sambrook a
kol., Molecular Cloning: A Laboratory Manual, 2. vydani, Cold
Spring Harbor, N.Y., 1989; Current Protocols in Molecular
Biology, editor F.M. Ausubel a kol, John Wiley and Sons, Inc.
New York; PCR Cloning Protocols, from Molecular Cloning to
Genetic Engineering, editor B.A. White, Human Press, Totowa,
New Jersey, 1997, 490 stran; Protein Purification, Principles
and Practices, R.K. Scopes, Springer-Verlag, New York,
3. vydani, 1993, 380 stran; Current Protocols in Immunology,
editor J.E. Coligan a kol., John Wiley & Sons Inc., New York,
které jsou zde uvedeny jako reference.

Pro rekombinantni produkci se hostitelské bunky
transfekuji vektory, které kéduji polypeptid, a pak kultivuji
v Zivném médiu upraveném podle potfeb pro aktivaci promotert a
nasledné se vyberou transformanty nebo se zesiluji geny.
Vhodné vektory Jsou takové, které jsou ¥ivotaschopné a
replikovatelné ve vybraném hostiteli a zahrnuji chromosomové,

nechromosomové a syntetické DNA sekvence nap¥. bakterialnich
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plasmidt, fagové DNA, Dbacilovirua, kvasinkovych plasmidd,
vektori odvozenych z kombinace plasmidd a fagové  DNA.
Polypeptidovou sekvenci lze ve vhodném misté vloZit do vektoru
za pouZziti restrikénich enzymd tak, Ze Jje funkéné spojen
s kontrolni oblasti exprese zahrnujici promoter, vazebné misto
pro ribosom (konvené¢ni oblast nebo sekvence Shine-Dalgarno) a
pripadné operator (kontrolni prvek) . Odbornik v dané
problematice dokédze zvolit jednotlivé sloZky kontrolni oblasti
exprese, které jsou vhodné pro daného hostitele a vektor, na
zakladé znamych principad molekuldrni biologie (Sambrook a
kol., Molecular Cloning: A Laboratory Manual, 2. vydani, Cold
Spring Harbor, N.Y., 1989; Current Protocols in Molecular
Biology, editor F.M. Ausubel a kol., John Wiley & Sons, Inc.
New York, které jsou 2zde uvedeny jako reference). Vhodné
promotery zahrnuji, ale nejsou timto vyctem nijako omezeny,
promoter LTR nebo SV40, promotery E. coli lac, tac nebo trp a
promoter fé&gu lambda P;. Vektory budou s vyhodou obsahovat
pocatek replikace stejné& Jjako vybérové znalky, tj. gen
odolnosti proti ampicilinu. Vhodné  bakteridlni vektory
zahrnuji pET, pQE70, pQE60, pQE-9, pbs, pD10 fégovy skript,
psiX174, pblue skript SK, pbsks, pNH8A, pNHl6a, pNH18A,
pNH46A, ptcr99a, pKK223-3, pKK233-3, pDR540, pRITS a
eukaryotické vektory pBlueBacIII, pWLNEO, pSV2CAT, pOG44,
pXT1l, pSG, pSVK3, pBPV, pMSG a pSVL. Hostitelské buiiky jsou
bakteridlni tj. E. coli, Bacillus subtilis, Streptomyces;
plistové, tj. Aspergillus niger, Aspergillus nidulins;
kvasinkové, tj. Saccharomyces nebo eukaryotické, tj. CHO, COS.
Po expresi polypeptidu v kultufe se bunky typicky odd&luji
odstredénim, pak se fyzikdlnimi nebo chemickymi prostfedky
rozrusi (pokud se exprimovany polypeptid nevyluduje do média)
a vysledny surovy extrakt se pouZije pro izolaci polypeptidu,
ktery nas =zajimad. Ci3t&ni polypeptidu z kultivadniho média
nebo lyzatu 1lze provést zndmymi technikami v zivislosti na

vlastnostech polypeptidu, tj. pouZitim sréZeni pomoci siranu
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amonného nebo pomoci ethanolu, kyselé extrakce, aniontové& nebo
kationtové vyménné chromatografie, fosfocelulosové
chromatografie, hydrofobni interakéni chromatografie,
hydroxylapatitové chromatografie a lektinové chromatografie.
Kone¢né C¢i3téni se provadi pomoci HPLC.

Polypeptid lze exprimovat s nebo bez vedouci nebo sekredni
sekvence. V prvnim pfipadé 1lze vedouci sekvenci odstranit
pouzitim post-transla¢niho =zpracovani (viz US 4 431 739;
USV4 425 437 a USs 4 338 397, které jsou =zde uvedeny jako
reference) nebo ji 1lze chemicky odstranit po &isténi
exprimovaného polypeptidu.

V dal%im aspektu 1lze streptokokové polypeptidy podle
predkladaného vyndlezu pouZit na diagnosticky test infekce
streptokokem, zejména infekce S. pneumoniae. MoZné je pouZiti
nékolika diagnostickych zpusobl, napriklad detekovani
streptokokového organismu v biologickém vzorku, kdy 1ze
postupovat podle néasledujiciho postupu:

a) ziskéni biologického vzorku od pacienta;

b) inkubace protiladtky nebo jejiho fragmentu reagujiciho
se streptokokovym polypeptidem podle pfedkladaného vynédlezu
s biologickym vzorkem tak, aby vznikla smé&s; a

c) detekce specificky vazané protilatky nebo v&zaného
fragmentu ve smési, coZ ukazuje na pf¥itomnost streptokoka.

Alternativné lze postup detekce protilatky specifické na
streptokokovy antigen v biologickém vzorku obsahujicim nebo
podezfelym, Ze obsahuje takovou protilétku, provést
nasledujicim zpasobem:

a) ziské&ni biologického vzorku od pacienta;

b) inkubace jednoho nebo vice streptokokovych polypeptidl
podle predkladaného vynalezu nebo jejich fragmentt
s biologickym vzorkem tak, aby vznikla smés; a

c¢) detekce specificky v&zaného antigenu nebo v&zaného
fragmentu ve smési, coZ ukazuje na pfitomnost protilatky

specifické na streptokoka.



Odbornikovi v dané problematice je =zfejmé, Ze tento
diagnosticky test lze provést raznymi zpUsoby, vCetné
imunologického testu Jjako Jje imunosorbéni test spojeny
s enzymem (ELISA), radioimunotest nebo latexovy aglutinad&ni
test, které umoZni stanoveni toho, =zda jsou Vv organismu
pfitomny protilatky specifické na polypeptid.

DNA sekvence kédujici polypeptidy podle pfedkladaného
vynalezu lze také pouZit pro navrh DNA sond pro pouZiti pt#i
detekci pfitomnosti streptokoka v biologickém vzorku, u
kterého se predpokladd, Ze takové bakterie obsahuje. Zplsob
detekce podle predkladdaného vyndlezu zahrnuje:

a) ziskéni biologického vzorku od pacienta;

b) inkubace jedné nebo vice DNA sond, které maji DNA
sekvenci kédujici polypeptid podle predkléddaného vynidlezu nebo
jeho fragmenty s biologickym vzorkem tak, aby vznikla sm&s; a

c) detekce specificky vazané DNA sondy ve smési, coZ
ukazuje na pritomnost streptokokové baktérie.

DNA sondy podle pfedkladaného vyndlezu lze také pouZit pro
detekci streptokoka v obé&hu, tj. nukleovych kyselin 8.
pneumoniae ve vzorku, napriklad s pouZitim polymerasové
fetézové reakce, jako zpusobu diagndzy streptokokovych
infekci. Sondu lze syntetizovat za pouZiti bé&Znych technik a
lze Jji imobilizovat na pevné f&zi nebo ji 1lze oznadit
detekovatelnou =znaCkou. Preferovand DNA sonda pro takové
pouziti je oligomer majici sekvenci komplementidrni s alespon
Sesti po sobé jdoucimi oligonukleotidy polypeptida
streptococcus pneumoniae podle pfedklddaného vynalezu.

Dalsi diagnosticky zplisob detekce streptokoka u pacienta
zahrnuje:

a) oznaCeni protildtky reaktivni s polypeptidem podile
predkladaného vynadlezu nebo jeho fragmentem pomoci
detekovatelné znacky;

b) podéni znacené protilatky nebo zna&eného fragmentu

pacientovi; a



c) detekce specificky vazané protildtky nebo znadeného
fragmentu v pacientovi, coZ ukazuje na pritomnost streptokoka.

Dalsim  aspektem pfedkladaného vynadlezu je pouZiti
streptokokovych polypeptidid podle pfedkladaného vynalezu jako
imunogenl pro produkci specifickych protildtek pro diagndézu a
zejména 1léceni streptokokové infekce. Vhodné protilatky 1lze
urcit za pouZziti vhodnych t¥idicich zpusobi, napriklad méfenim
schopnosti konkrétni protilatky pasivné chranit proti
streptokokové infekci u testovaného modelu. Jeden priklad
zvifeciho modelu je my3i model popsany v pfikladech provedeni
vyndlezu. Protilatka je celd protildtka nebo jeji antigen
vazajici fragment a pfipadné pat¥i do jakékoliv skupiny
imunoglobuliné. Protildtka nebo fragment je pripadné zvifeciho
pivodu, zejména sav&iho pavodu a konkrétné€ji mySiho, krysiho
nebo lidského pavodu. Jednd se o pFirozenou protilatku nebo
jeji fragment, nebo, pokud je to 2adouci, rekombinantni
protilatku nebo fragment protilatky. Pojem rekombinantni
protilatka nebo fragment protilatky oznac¢uje protildtku nebo
fragmenty protilatky, které jsou pripadné& polyklondlni nebo
s vyhodou monoklondlni. Pfipadn& jsou specifické na né&kolik
epitopi spojenych s polypeptidy streptococcus pneumoniae, ale
s vyhodou jsou specifické pouze na jeden.

Dalsim aspektem pfedkladaného vynédlezu je pouziti
protildtek smérovanych na streptokokové polypeptidy podle
predkladaného vyndlezu za G&elem pasivni imunizace. Pro tuto
imunizaci lze pouZit protilétky popsané v pfedkladaném
vyndlezu. Vhodné protilatky 1lze zjistit pomoci vhodnych
postupad t¥idé&ni, napriklad mé&fenim schopnosti  konkrétni
protilatky pasivné& ochrafiovat proti infekci streptokokem u
testovaného modelu. Jednim p¥fikladem zvifeciho modelu je mysi
model popsany v prikladech provedeni vynalezu. Protilatka je
bud celd protiladtka nebo jeji antigen va¥ici fragment a
pfipadné patfi do jakékoliv skupiny imunoglobulin@i. Protiléatka

nebo fragment je pfipadn& zvifeciho ptvoduy, zejména savciho



pivodu a konkrétné&ji my3iho, krysiho nebo 1lidského ptvodu.
Jednd se o pfirozenou protildtku nebo jeji fragment, nebo,
pokud je to Zadouci, rekombinantni protildtku nebo fragment
protilatky. Pojem rekombinantni protildtka nebo fragment
protilatky oznaCuje protildtku nebo fragmenty protilatky,
které jsou pripadné polyklondlni nebo s vyhodou monoklonalni.
Pfipadné jsou specifické na nékolik epitopl spojenych
s polypeptidy streptococcus pneumoniae, ale s vyhodou jsou

specifické pouze na jeden.

Tabulka A, B a C variantl a epitoplt BVH-3

Tabulka A

Skupina Polypeptid sekvence id. &.

BVH-3

New 21 aa 396 aZz 1039 ze sekvence id.
c. 6

New 25 aa 233 az 1039 ze sekvence id.
¢. 6

New 40 aa 408 az 1039 ze sekvence id.
c. 6

Tabulka B

Skupina Polypeptid sekvence id. &.

BVH-3

NEWl-mutl** 235

NEW35A 236

NEW42 237

NEW49 238

NEW50 239

NEW51 240

NEW52 241

NEW53 242




NEW54 243
NEWSS 244
NEW56 245
NEWS56-mut2** 245
NEW56-mut3** 245
NEWS57 246
NEW63 247
NEW64 248
NEW65 249
NEW66 250
NEW76 251
NEW105 252
NEW106 253
NEW107 254

** tichd mutace,

New 56

Tabulka C
Epitopy BVH-3

£,

polypeptid je stejny jako Newl nebo

7G11.7 12
7G11.9 13
B12D8.2 19
7F4.1 20
14F6.3 18
4D3 .4 14
10C12.7 17
8E3.1 15
1G2.2 16




Tabulka D, E a F

ssesce

Tabulka D
Skupina Polypeptid sekvence id. &.
BVH-11
Newl9 aa 497 aZ 838 ze sekvence id.
c. 8
New24 aa 227 aZz 838 ze sekvence id.
¢c. 8
Tabulka E
Skupina Polypeptid sekvence id. &.
BVH-11
New 43 258
NEW60 293
NEW61 294
NEW62 295
NEWS8O0 296
NEW81 297
NEW82 298
NEW83 299
NEW84 300
NEWS85 301
NEW88D1 302
NEW88D2 303
NEW88 304
Tabulka F
Epitopy BVH-11
10D7.5 21
10G9.3 22
B11B8.1 22
10A2.2 22

A el



11b8.4

324.1

Tabulka G a H
Chimery

Tabulka G

Skupina

Polypeptid sekvence id.

¢

Chimery s BVH-11l a BVH3

Newl?7 M* -NEW5-G*P*-NEW1
New20 M* -NEW1-G*P* -NEW5
New26 M*-NEW10-G*P*-NEW25
New27 M*-NEW19 -G*P*-NEW25
New28 M#* -NEW10-G*P*-NEW1
New29 M* -NEW5-G*P*-NEW25
New30 M* -NEW4 -G*P* -NEW25
New31l M* -NEW4 -G*P* -NEW1
New32 M#*-NE19-G*P*-NEW1

* Volitelnd aminokyselina

Tabulka H

Skupina

~

Polypeptid sekvence id. &.

Chimery s BVH-1l1l a BVH-3

VP 89 305
VP 90 306
VP 91 307
VP 92 308
VP 93 309
VP 94 310
VP 108 311
VP109 312
VP 110 313




VP 111 314
VP112 315
VP113 316
VP114 317
VP115 318
VP11l6 319
VP117 320
VP119 321
VP120 322
VP121 323
VP1l22 324
VP1l23 325
VP124 326

Priklady provedeni vynalezu

Priklad 1

Tento priklad popisuje bakteridlni kmeny, plasmidy, PCR
primery, rekombinantni proteiny a hybridomové protilatky
pouZité v predkladdaném vynalezu.

S. pneumoniae SP64 (seroskupina 6) a SP63 (seroskupina 9)
klinické izolédty poskytla Laboratoire de la Santé Publique du
Québec, Sinte-Anne-de-Bellevue; Rx1 kmen, nezapouzd¥feny
derivat typu 2 kmenu D39 a typu 3 kmenu WU2 poskytl David E.
Briles z University of Alabama, Birmingham a typ 3 klinického
izolatu P4241 poskytlo Centre de Recherche en Infectiologie du
Centre Hospitalier de 1‘Université Laval, Sainte-Foy. V této
studii byly pouZity E. coli  kmeny DH5« (Gibco BRL,
Gaithesburg, MD); AD494 (ADE3) (Novagen, Madison, WI) a BL21
(ADE3) (Novagen) stejné jako plasmidovy spojovaci pSL301
vektor (Invitrogen, San Diego, CA); pCMV-GH vektor (dar od Dr.
Stephena A. Johnstona, Department for Biochemistry, University

of Texas, Dallas, Texas); pET32 a PET21 (Novagen) a pURV22.HIS




expresni vektory (obrdzek 30). pURV22.HIS vektor obsahujici
kazetu bakteriofagového A cI857 teplotné citlivého
represorového genu, ze kterého byl odstran&n funkéni Py
promoter. Deaktivace cI857 represoru zvySenim teploty
z rozsahu 30 aZz 37 °C na 37 a% 42 °C vedlo k indukci genu pod
kontrolou promoteru APL. PCR primery pouZité pro vytvoreni
rekombinantnich plasmida mély restrikéni endonukleasové
centrum na 5' konci, ¢imZ umoZnuji smérové klonovani
zesilenych produktd do na3tépeného plasmidového vektoru.
Pouzité PCR oligonukleotidové primery jsou vypsany
v nasledujici tabulce 1. Umisté&ni genovych sekvenci kédujicich

BVH-3, BVH-11 a BVH-11-2 genové produkty je shrnuto na obrazku

25, obrazku 26 a obrazku 27.

Tabulka 1

Seznam PCR oligonukleotidovych primert

Primer |Sek- Sekvence 5 - 3© Pozice Restrikéni
vence nukleotidu centra

id. ¢.

OCRR 25 cagtagatctgtgcctatgcact |sekvence BglII
479 aaac id. ¢. 1:
61-78
sekvence
id. ¢. 9:
1-18

OCRR 26 gatctctagactactgctattce |sekvence Xbal
480 ttacgctatg id. ¢. 2:
4909-4887
sekvence
id. &. 9:
2528-2519

OCRR 27 atcactcgagcattacctggata [sekvence Xhol
497 atcctgt id. ¢. 1:
1525-1506




Primer |Sek- Sekvence 5' - 3¢ Pozice Restrikéni
vence nukleotidu |centra
id. e.

OCRR 28 ctgctaagcttatgaaagattta |sekvence HindIII
498 gat id. ¢. 1:

1534-1548
OCRR 29 gatactcgagctgctattcectta |sekvence Xhol
499 c id. ¢. 2:

4906-4893
HAMJ 30 gaatctcgagttaagctgctget |sekvence XhoI
172 aattc id. ¢. 1:

675-661
HAMJ 31 gacgctcgagcgctatgaaatca |sekvence Xhol
247 gataaattc id. ¢. 1:

3117-3096
HAMJ 32 gacgctcgagggcattacctgga |sekvence XhoI
248 taatcctgttcatg id. ¢. 1:

1527-1501
HAMJ 33 cagtagatctcttcatcatttat [sekvence BglII
249 tgaaaagagg id. ¢&. 2:

1749-1771
HAMJ 34 ttatttcttccatatggacttga |sekvence Ndel
278 cagaagagcaaattaag id. &. 1:

1414-1437
HAMJ 35 cgccaagcttcecgctatgaaatca | sekvence HindIII
279 gataaattc id. &. 1:

3117-3096
HAMJ 36 cgccaagcttttccacaatataa |sekvence HindIII
280 gtcgattgatt id. ¢&. 1:

2400-2377
HAMJ 37 ttatttcttccatatggaagtac |sekvence Ndel
281 ctatcttggaaaaagaa id. ¢&. 1:

2398-2421
HAMJ 38 ttatttcttccatatggtgcecta |sekvence Ndel




Primer |Sek- Sekvence 5' - 3¢ Pozice Restrikéni
vence nukleotidu centra
id. ¢.

300 tgcactaaaccagc id. ¢. 1:

62-82
HAMJ 39 ataagaatgcggccgcettccaca |sekvence NotlI
313 atataagtcgattgatt id. ¢. 1:

2400-2377
OCRR 40 cagtagatctgtgcttatgaact |sekvence BglII
487 aggtttgce id. ¢. 3:

58-79
OCRR 41 gatcaagcttgectgctaccttta |sekvence HindIII
488 cttactctc id. ¢. 4:

2577-2556
HAMJ 42 ctgagatatccgttatcgttcaa |sekvence EcoRV
171 acc id. &. 3:

1060-1075
HAMJ 43 ctgcaagcttttaaaggggaata |sekvence HindIII
251 atacg id. ¢. 3:

1059-1045
HAMJ 44 cagtagatctgcagaagccttcece |sekvence BglIIl
264 tatctg id. ¢. 3:

682-700
HAMJ 45 tcgccaagcttcecgttategtteca |sekvence HindIII
282 aaccattggg id. ¢. 3:

1060-1081
HAMJ 46 ataagaatgcggccgcecttactce |sekvence NotI
283 tcctttaataaagccaatagtt id. ¢&. 3:

2520-2492
HAMJ 47 catgccatggacattgatagtct |sekvence NcoI
284 cttgaaacagc id. ¢. 3:

856-880
HAMJ 48 cgccaagcttcecttactctecttt |sekvence HindIII
285 aataaagccaatag id. ¢. 3:




e bbb

Primer |Sek- Sekvence 5' -~ 3° Pozice Restrikéni
vence nukleotidu centra
id. ¢&.

2520-2494
HAMJ 49 cgacaagcttaacatggtcgcta |sekvence HindIII
286 gcgttacc id. &. 3:

2139-2119

sekvence

id. &. 5:

2210-2190
HAMJ 50 cataccatgggcctttatgaggc |[sekvence Ncol
287 acctaag id. &. 3:

2014-2034
HAMJ 51 cgacaagcttaagtaaatcttca |sekvence HindIII
288 gcctetceteag id. ¢&. 3:

2376-2353
HAMJ 52 gataccatggctagcgaccatgt |sekvence NcolI
289 tcaaagaa id. ¢. 3:

2125-2146
HAMJ 53 cgccaagcttatcatccactaac |sekvence HindIII
290 ttgactttatcac id. ¢. 3:

1533-1508
HAMJ 54 cataccatggatattcttgectt |sekvence Ncol
291 cttagctceg id. ¢. 3:

1531-1554
HAMJ 55 catgeccatggtgcttatgaacta |sekvence NcoI
301 ggtttgc id. ¢. 3:

59-79
HAMJ 56 cgccaagctttagcgttaccaaa |sekvence HindIII
302 accattatc id. &. 3:

2128-2107
HAMJ 57 gtattagatctgttcctatgaac |sekvence BgllI
160 ttggtcgtcacca id. ¢&. 5:

172~-196




Primer |[Sek- Sekvence 5 - 3¢ Pozice Restrikéni
vence nukleotidu centra
id. ¢.

HAMJ 58 cgcctctagactactgtatagga |sekvence Xbal
186 gccgg id. ¢&. 5:

2613-2630
HAMJ 59 catgccatggaaaacatttcaag |sekvence NcolI
292 ccttttacgtg id. ¢&. 5:

925-948
HAMJ 60 cgacaagcttctgtataggagcc |sekvence HindIII
293 ggttgactttc id. ¢. 5:

2627-2604
HAMJ 61 catgccatggttcgtaaaaataa |sekvence NcoI
294 ggcagaccaag id. ¢&. 5:

2209-2232
HAMJ 62 catgccatggaagcctattggaa |sekvence Ncol
297 tgggaag id. ¢. 5:

793-812
HAMJ 63 catgccatggaagcctattggaa |sekvence NcoI
352 tgggaagc id. ¢. 5:

793-813
HAMJ 64 cgccaagcttgtaggtaatttgce |sekvence HindIII
353 gcatttgg id. ¢. 5:

1673-1653
HAMJ 65 cgccaagcttctgtataggagce |sekvence HindIII
354 ggttgac id. ¢. 5:

2627-2608
HAMJ 66 catgccatggatattcttgectt |sekvence Ncol
355 cttagctcc id. &. 5:

1603-1624
HAMJ 67 ttatttctteccatatgcatggtg |sekvence Ndel
404 atcatttccattaca id. ¢. 1:

1186-1207
HAMJ 68 gatgcatatgaatatgcaaccga |sekvence Ndel




es °
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Primer |Sek- Sekvence 5 - 3¢ Pozice Restrikéni
vence nukleotidu centra
id. ¢.
464 gtcagttaagc id. ¢. 1:
697-720
HAMJ 69 gatgctcgagagcatcaaatceg |sekvence XhoI
465 tatccatc id. ¢. 1:
1338-1318
HAMJ 70 gatgcatatggatcatttccatt |sekvence Ndel
466 acattcca id. &. 1:
1192-1212
HAMJ 71 gacaagcttggcattacctggat |sekvence HindIII
467 aatcctg id. ¢. 1:
1527-1507
HAMJ 72 catgccatggaagcctattggaa |sekvence NcolI
352 tgggaagc id. ¢. 5:
793-813
HAMJ 73 ataagaatgcggccgccgctatg |sekvence NotI
470 aaatcagataaattc id. ¢. 1:
3096-3117
HAMJ 168 atatgggcccctgtataggagec |sekvence Apa I
471 ggttgactttc id. ¢. 5:
2626-2604
HAMJ 169 atatgggcccaatatgcaaccga |sekvence Apa I
472 gtcagttaagce id. ¢. 1:
720-697
HAMJ 170 atatgggcccaacatggtcgcta |sekvence Apa I
350 gcgttacc id. ¢&. 3:
2139-2119
HAMJ 171 tcececgggeccgacttgacagaag | sekvence Apa I
351 agcaaattaag id. &. 1:
1414-1437
HAMJ 172 catgccatgggacttgacagaag |sekvence Ncol
358 agcaaattaag id. &. 1:




Primer |Sek- Sekvence 5' - 3¢ Pozice Restrikéni
vence nukleotidu |centra
id. ¢é.
1415-1437
HAMJ 173 tcececgggececceccgectatgaaatca | sekvence Apa 1
359 gataaattc id. ¢. 1:
3116-3096
HAMJ 174 atatgggcccgacattgatagtc |sekvence Apa 1
403 tcttgaaacagce id. ¢. 3:
856-880
HAMJ 175 cgccaagcttaacatggtcgcta |sekvence Hind III
361 cgcttacce id. ¢&. 3:
2139-2119
HAMJ 176 atatgggcceccttactctecttt |sekvence Apa I
483 aataaagccaatag id. ¢. 3:
2520-2494

Techniky molekuldrni biologie byly provedeny standardnimi
postupy. Viz napfiklad J. Sambrook, E.F. Fritsch, T. Maniatis,
«Molecular cloning. A laboratory manual® svazky 1, 2 a 3
(druhé vydani) Cold Spring Harbour Laboratory Press, 1989, New
York, ktery je 2zde uveden jako reference. Produkty zesilené
PCR byly na3tépeny restrikénimi endonukleasami a ligovany bud
do linearizovaného plasmidového pSL301, pCMV-GH, PET nebo
pURV22.HIS expresniho vektoru nastépeného podobné nebo
naStépeného enzymy, které produkuji kompatibilni kohezni
konce. Rekombinantni palsmid pSL30l1 a rekombinantni plasmid
PCMV-GH byly naStépeny restrik&nimi enzymy pro klonovani v PET
expresnim vektoru uvnit?¥ ramce. KdyZ byly pouZity pET vektory,
byly klony nejprve stabilizovany v E. coli DHS5x a pak vloZeny
do E. coli BL21 (ADE3) nebo AD494 (ADE3), aby exprimovaly
molekuly BVH-3, BVH-11 nebo BVH-11-2 plné délky nebo zkracené
délky. KaZdy z vyslednych plasmidovych konstrukti byl ovéren

nukleotidovou sekven&ni analyzou. Rekombinantni proteiny byly



exprimovany tak, Ze na N-konci byly pfipojeny k His-tag (pET21
expresni systém); nebo byly na N-konci p¥ipojeny k His-tag
(pURV22.HIS expresni systém) . Exprimované rekombinantni
proteiny byly vy&istény od podilt roztoku zbylého na
usazeninou po odstfedéni sonikované IPIG (pET systémy) nebo
teplem (pURV22.HIS) vyvolané E. coli za pouZiti His-Bind kov
chelatujici pryskyfice (QIAgen, Chatswort, CA). Genové
produkty ziskané z S. pneumoniae SP64 jsou vypsany
v néasledujici tabulce 2. Genovy fragment k&édujici protein
BVH-3-Sp63 (aminokyselinové =zbytky 21 aZ 840 sekvence id.
¢. 10) byl =ziskdn z S. pneumoniae SP63 za pouZiti sady PCR
primera OCRR479-0OCRR480 a klonovani vektoru pSL301.
Rekombinantni pSL301-BVH-3Sp63 byl nasStépen pro klonovani
v ramci pET32 vektoru, aby doslo k expresi molekuly

BVH-3-Sp63.

Tabulka 2
Seznamy zkracenych BVH-3, BVH-11, BVH-11-2 a chimerovych

genovych produktl ziskanych z S. pneumoniae SP64

Sada PCR Oznaceni | Identifikace | Kédované Klonujici
primerd proteinu aminoky- vektor
seliny
(sekvence
id. &. 6)
OCRR479-0CRR480 BVH-3M BVH-3 w/o ss 21-1039 pSL301
OCRR479-0CRR497 BVH-3AD BVH-3 NV 21-509 pSL301

konec w/o ss

HAMJ248-HAMJ249 | L-BVH-3AD BVH-3 N 1-509 PET-21(+)
konec

OCRR498-0CRR499 BVH-3B BVH-3 C! 512-1039 pSL301
konec

OCRR479-HAMJ172 BVH-3C BVH-3 N° 21-225 pET-32 c(+)

konec w/o ss




seee

OCRR487-0CRR488 BVH-11M BVH-11lw/o ss 20-840 pCMV-GH
HAMJ251-0OCRR487 | BVH-11A BVH-11 N 20-353 PET-32 c(+)
konec w/o ss

HAMJ171-0OCRR488 BVH BVH-11 C! 354-840 PET-32 a(+)
konec

HAMJ264-0OCRR488 BVH BVH-11 C! 228-840 PET-32 a(+)
konec

HAMJ278-HAMJ279 NEW1 BVH-3 C 472-1039 |pET-21 b(+)
konec

HAMJ278-HAMJ280 NEW2 BVH-3 C! 472-800 PET-21 b(+)
konec

HAMJ281-HAMJ279 NEW3 BVH-3 C* 800-1039 |pET-21 b(+)
konec

HAMJ284 -HAMJ285 NEW4 BVH-11 C! 286-840 PET-21 d(+)
konec

HAMJ284 -HAMJ286 NEWS5 BVH-11 286-713 |pET-21 d(+)

HAMJ287-HAMJ288 NEW6 BVH-11 672-792 PET-21 d(+)

HAMJ285-HAMJ289 NEW7 BVH-3 C! 709-840 pPET-21 d(+)
konec

HAMJ284 -HAMJ290 NEW8 BVH-11 286-511 PET-21 d(+)

HAMJ286-HAMJ291 NEWO BVH-11 511-713 PET-21 d(+)

HAMJ160-HAMJ186 BVH BVH-11-2 w/o 20-838 pSL301

HAMJ292-HAMJ293 NEW10 BVH-11-2 271-838 pET-21 d(+)

HAMJ293-HAMJ294 NEW11 BVH-11-2 699-838 PET-21 d(+)

HAMJ282-HAMJ283 NEW13 BVH-11 C¢ 354-840 pET-21 b(+)
konec

HAMJ286-HAMJ297 NEW14 BVH-11-2 227-699 PET-21 d(+)

HAMJ300-HAMJ313 NEW15 BVH-3 N‘ 21-800 PET-21 b (+)
konec

HAMJ301-HAMJ302 NEW16 BVH-11 N! 20-709 PET-21 d(+)

konec w/o ss
HAMJ352-HAMJ353 NEW18 BVH-11-2 227-520 |pET-21 d(+)

vnit¥ni




HAMJ354-HAMJ355 NEW19 BVH-11-2 C! 497-838 PET-21 d(+)
konec
HAMJ404 -HAMJ279 NEW21 BVH-3 C! 396-1039 |pET-21 b(+)
konec
HAMJ4 64 -HAMJ465 NEW22 BVH-3 233-446 PET-21 a(+)
vnit¥ni
HAMJ466-HAMJ467 NEW23 BVH-3 398-509 |pET-21 b(+)
vnit¥ni
HAMJ352-HAMJ292 NEW24 BVH-11-2 C° 227-838 pET-21 d(+)
konec
HAMJ464 -HAMJ470 NEW25 BVH-3 C! 233-1039 |pET-21 b (+)
konec
HAMJ278-HAMJ279 NEW1 Chimera* M-NEW 1 PET 21 b(+)
(NEW 1) 2 -KL-
HAMJ282-HAMJ283 NEW 13
(NEW 13)
HAMJ284 -HAMJ350 NEW1 Chimera* M- NEW 5 [pET 21 d(+)
(NEW 5) 7 -GP-
HAMJ351-HAMJ279 NEW 1
(NEW 1)
HAMJ358-HAMJ359 NEW2 Chimera* M- NEW 1 | pET 21 d(+)
(NEW 1) 0 ~-GP-
HAMJ403-HAMJ361 NEW 5
(NEW 5)
HAMJ292-HAMJ471 NEW26 Chimera* M- NEW 10 |pET 21 d(+)
(NEW 10) -GP-
HAMJ472-HAMJ470 NEW 25
(NEW 25)
HAMJ355-HAMJ471 NEW27 Chimera* M- NEW 19 |pET 21 d(+)
(NEW 19) -GP-
HAMJ472-HAMJ470 NEW 25
(NEW 25)
HAMJ292-HAMJ471 NEW28 Chimera#* M- NEW 10 |pET 21 d(+)
(NEW 10) -GP-




HAMJ351-HAMJ279 NEW 1
(NEW 1)
HAMJ284-HAMJ350 NEW29 Chimera* M- NEW 5 |pET 21 d(+)
(NEW 5) -GP-
HAMJ472-HAMJ470 NEW 25
(NEW 25)
HAMJ284-HAMJ483 NEW30 Chimera* M- NEW 4 |pET 21 d(+)
(NEW 4) -GP-
HAMJ472~-HAMJ470 NEW 25
(NEW 25)
HAMJ284 -HAMJ483 NEW31 Chimera* M- NEW 4 |pET 21 d(+)
(NEW 4) -GP-
HAMJ351-HAMJ279 NEW 1
(NEW 1)
HAMJ355-HAMJ471 NEW32 Chimera* M- NEW 19 |pET 21 d(+)
(NEW 19) -GP-
HAMJ351-HAMJ279 NEW 1
(NEW 1)
w/o ss: bez signdlové sekvence. Analyza BVH-3, BVH-11 a

BVH-11-2 proteinovych sekvenci uk&zala pfitomnost putativnich

hydrofobnich vedoucich sekvenci.

* kédované aminokyseliny pro chimery jsou exprimovany jako

genovy produkt, p¥idany byly daldi neesencialni aminokyseliny,

M je methionin,

prolin.

K je 1lysin,

L je leucin,

Hybridomy vylucujici monoklondlni protildtku

ziskany

spojenim

bunék

sleziny

z imunizovanych

G je glycin a P je

(Mab) byly

my8i a

nevylucujicich buné&k HGPRT deficientniho my3iho myelomu SP2/0

postupem podle Fazekas De St-Groth a Scheidegger (J. Immunol.

Methods 35: 1-21, 1980) s Gpravami podle J. Hammel a kol., J.
Med. Microbiol. 23: 163-170, 1987). Samice BALB/c myS8i
(Charles River, St-Constant, Quebec, Canada) byly imunizovany

BVH-3M (systém thioredoxin-HiseTag-BVH-3M fdzni protein /



PET32), BVH-11M (systém thioredoxin-HiseTag-BVH-11M fdzni
protein / pET32), BVH-11B (systém thioredoxin-HigseTag-BVH-11B
fazni protein / pET32), BVH-3M (systém HiseTag-BVH-3 fuazni
protein / pURV22.HIS) nebo NEW1l (systém NEW1l-HiseTag fazni
protein / pET21) genovymi produkty z kmenu S. pneumoniae SP64,
aby vznikly série Mab H3-, H11l-, H12-, H11B-, H3V- a HN1-.
Roztoky =z kultivace hybridom byly nejprve t¥idény pomoci
imunosorb&niho testu spojeného s enzymem (ELISA) postupem
podle Hamel a kol. (viz vySe) za pouZ¥iti desek pokrytych
pfipravkem =z rekombinantnich proteindi BVH-3, BVH-11 a/nebo
BVH-11-2 nebo suspenzi teplem zabitych bun&k S. pneumoniae.
Mab vylucujici hybridomy vybrané pro daldi charakterizaci jsou
vypsany v tabulce 3 a tabulce 4 v nasledujicim pifikladu 2.
Skupina a podskupina Mab imunoglobulinti byly stanoveny pomoci
ELISA za pouZiti komer&né& dostupnych <&inidel (Southern
Biotechnology Associates, Birmingham, Al).

Navic je popséno klonovdni a exprese chimernich genu
kédujicich chimerni polypeptidy a ochrana vyvoland po
vakcinaci témito chimernimi polypeptidy.

Genové fragmenty BVH-3 a BVH11 odpovidajici 3' konci gent
byly zesileny pomoci PCR za pouZiti part oligonukleotidu
upravenych tak, aby zesilily genové fragmenty, které by mély
byt zahrnuty v chimernich genech. PouZzité primery mély
restrikéni endonukleasové centrum na 5° konci, ¢&imZ umoZhuje
v ramci ptrimé klonovani =zesileného produktu do nastépenych
plasmidovych vektorl (tabulka 1 a tabulka 2). PCR zesilené
produkty byly nastépeny restrikénimi endonukleasami a
spojovany do linearizovanych plasmidovych PET21 nebo
pSL301 vektort. Vysledné plasmidové konstrukty byly ov&Feny
nukleotidovou sekven&ni analyzou. Rekombinantni PET21 plasmidy
obsahujici PCR produkt byly linearizovéany Stépenim
restrikénimi enzymy pro klonovadni druhého DNA fragmentu
v ramci a vytvoreni chimerniho genu kédujiciho chimerni

pneumockokovou proteinovou molekulu. Rekombinantni  pSL301



plasmidy obsahujici PCR produkt byly S&tépeny restrikénimi
enzymy, <CimZz se ziskaly DNA inserty. Vysledné fragmenty DNA
insertu byly CiStény a inserty odpovidajici danému chimernimu
genu byly spojeny do pET21 vektoru, &imZ vznikl chimerni gen.
Rekombinantni chimerni polypeptidy vypsané v tabulce 2 byly na
C konci spojeny s His-znadkou. Exprimované rekombinantni
proteiny byly <&iStény =z tekutiny nad usazeninou ziskanou
z centrifugace sonikovanych IPTG vyvolanych kultur E. coli za
pouziti His-Bind kov chelatujici pryskyrice (QIAgen,
Chatsworth, CAa).

Skupiny osmi samic BALB/c my3i (Charles River) byly
imunizovany subkutdnné dvakrat ve t¥itydennich intervalech
25 pg jakeéhokoliv afinitné &idt&ného HiseTag fuzniho proteinu
identifikovaného v pfitomnosti 15 a% 20 Hg QuilA adjuvans.
Deset az 14 dnd po posledni imunizaci bylo mySim intravenézné
podédno 10E5-10E6 CFU S. pneumoniae typu 3 kmenu WU2.
Polypeptidy a fragmenty Jjsou schopné vyvolat  ochrannou

imunitni reakci.

Tabulka 2A
Experiment |Imunogen |Zivé : mrtvé |Dny do smrti po infekci
1 zadny 0 8 1,1, 1, 1, 1, 1, 1, 1
NEW 1 2 6 1, 2, 2, 2, 2, 2, >14, >14
NEW 13 1 7 1, 1, 3, 3, 4, 5, 5, >14
NEW 12 6 2 3, 11, 6 x >14
BVH-3M 1 7 3, 3, 3, 3, 3, 3, 3, >14

NEW 17 7 : 1 4, 7 x >14

NEW 12 3 :5 3, 3, 3, 4, 5, >14, >14, >14




NEW 19 8 0 8 x >14
NEW 10 8 0 x >14
BVH-11-2 |8 0 8 x >14
Priklad 2
Tento priklad popisuje identifikaci peptidovych domén
nesoucich cilové epitopy za pouziti Mab a rekombinantnich

zkrdcenych protein@ popsanych v prikladu 1.

Hybridomy byly testovany pomoci ELISA proti =zkracenym

BVH-3, BVH-11 nebo BVH-11-2 genovym produktim, aby se zjistily
epitopy rozeznavané Mab. Zkracené genové produkty byly ziskany
z kmenu S. pneumoniae SP64 s vyjimkou BVH-3-Sp63, ktery byl

ziskédn z kmenu S. pneumoniae SP63. Jako pozitivni kontrola

byla kazdé
BVH-11 nebo BVH-11-2 plné délky. V nékterych

reaktivita protilatky testovadna rekombinantnimi
proteiny BVH-3,
pripadech byla reaktivita Mab vyhodnocena Western imunoblotaci
po oddéleni genového produktu pomoci SDS-PAGE a pfresunu na
nitrocelulosovy papir. Tyto pozorované reaktivity jsou uvedeny

v nadsledujici tabulce 3 a 4.
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Odvozena umisténi epitopli jsou shrnuta na obrazku 28 a na
obrazku 29. Jak lze vidét z Gdajd v tabulce 3, BVH-3 reaktivni
Mab lze rozdélit do dvou skupin: BVH-3A a BVH-3B reaktivni Mab
S vyjimkou Mab H11-7Gll a H3V-15A10, které reaguji s obéma
molekulami BVH-3A a BVH-3B. BVH-3A reaktivni Mab lze rozdélit
do dvou podskupin protildtek v zavislosti na jejich reaktivité
nebo nereaktivité& v BVH-3C rekombinantnim proteinem. Mab
reaktivni s BVH-3C proteinem rozpozniva epitopy sdilené obé&ma
proteiny BVH-3 a BVH-11. Jak lze vidét z tabulky 4, tyto BVH-3
a BVH-11 zkfiZen& reaktivni Mab byly také reaktivni s BVH-11A
a BVH-11-2M rekombinantnimi proteiny. BVH-3B reaktivni Mab lze
rozdélit do tfech podskupin na zakladé jejich reaktivity
s NEWl, NEW2 a NEW3 rekombinantnimi proteiny. N&které Mab jsou
reaktivni pouze s NEW1l proteinem, =zatimco jiné Mab byly
reaktivni s NEWl a NEW2 nebo NEWl1 a NEW3 rekombinantnimi
proteiny.

Mab H11-7G11 a H3V-15A10 reaguji s epitopy na vice ne¥
jedné pozici BVH-3. Reaktivita H11-7Gll s molekulami BVH-3AD,
BVH-3B, BVH-3C, BVH-11A a BVH-11-2M vede k nazoru, Ze H11-7G11
epitop pfipadné& obsahuje sekvenci HXXHXH. Tato sekvence se
opakuje  Sestkrat a pétkrdt v BVH-3 a BVH-11/BVH-11-2
proteinovych sekvencich. Nereaktivita Mab H11-7G11 s molekulou
NEW 10 vede k ndzoru, %e epitop obsahuje sekvenci HGDHXH.
Reaktivita Mab se dvéma BVH-3 fragmenty, které se
neprekryvaji, vede k nazoru, %e existuje vicendsobnd pozice
mapovani epitopu H3V-15A10 na BVH-3.

Zajimavé je, ¥e Mab H3-7G2 a H3V-16A7 nebyly reaktivni
8 BVH-3 Sp63, coZ umoZfiuje umisténi jejich odpovidajicich
epitopll na 177 aminokyselinovy  fragment obsaZeny mezi
aminokyselinami 244 a 420 na molekule BVH-3 S. pneumoniea SP64
(obrazek 31).

Jak lze wvidét =z udajd v tabulce 4, Mab, které jsou
reaktivni a BVH-11 a/nebo BVH-11-2 a nerozpoznavaji molekuly

BVH-3 1lze rozd&lit do t¥ech podskupin na zakladé& jejich



reaktivit s BVH-11A a NEW10 rekombinantnimi proteiny. N&které
Mab reaguji vylu¢né& s BVH-11A nebo NEW10 proteinem, =zatimco
jiné Mab reaguji s ob&ma BVH-11A a NEW10 rekombinantnimi

proteiny.

P¥iklad 3

Tento priklad popisuje konstrukci BVH-3 a BVH-11-2 genové
knihovny pro mapovdni epitopfi.

BVH-3 a BVH-11-2 genové knihovny byly konstruovany za
pouziti  rekombinantni pCMV-GH a PSL301 plasmidové DNA
obsahujici BVH-3 genovou sekvenci mezi nukleotidy 1837 a¥ 4909
(sekvence id. &. 2) nebo BVH-11-2 genovou sekvenci mezi
nukleotidy 172 aZ 2630 (sekvence id. &. 5) a Novatope® systém
pro konstrukci knihovny a t#idé&ni (Novagen). Rekombinantni
plasmidy obsahujici BVH-3 nebo BVH-11-2 genovy fragment byly
¢iStény za pouZiti sady QIAgen (Chatsworth, CA) a Stépeny
pomoci restrikénich enzymd@ BglII a Xbal. Vysledné DNA
fragmenty BglII-Xbal byly Cistény za pouZiti gelové extrakéni
sady QIAgquick od QIAgen a Stépeny Dnasou I, aby se =ziskala
ndhodné Stépend DNA. Fragmenty DNA o velikosti 50 a3 200 parl
bazi byly ¢istény, upraveny T4 DNA polymerasou, aby se
zarovnaly konce cilové DNA a ptridal jeden zbytek 3' dA a pak
se provedlo spojeni na pSCREEN-T-Vector (Novagen) postupem
podle névodu vyrobce (Novatopea Systém, Novagen). Genové
knihovny klont E. coli, 2z nich¥% kazdy exprimoval maly peptid
odvozeny od  BVH-3 nebo  BVH-11-2 genu, byly t¥idény
standardnimi postupy posunu kolonii za pouziti Mab jako
imunosond. Tfidé&ni kolonii nebylo Uspésné p¥i pouZiti Mab
produkujicich velmi vysoké pozadi pPfi posunu kolonii. Navic
v nékterych pfipadech Mab selhaly p#i detekci kolonii
exprimujicich epitop. Nedostatecnou reaktivita 1lze
pravdépodobné vysvétlit malym mnozstvim produkovanych
rekombinantnich proteint nebo rozpoznavanim konformacné

zavislych epitopti sestavajicich z raznych proteinovych domén.
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Sekvenovanim DNA insertl =z pozitivnich klonli se stanovilo
umisténi segmentu, ktery kéduje cilovy epitop. Udaje Jsou
uvedeny Vv tabulce 5. Peptidy k&édované DNA inserty do
rekombinantniho pSCREEN-T vektoru lze ¢&istit a pouZit jako
imunogeny, které jsou popsény déle v pfikladu 6.

Peptidové sekvence ziskané t#id&nim BVH-3 a BVH-11-2
genovych knihoven pomoci Mab jsou v souladu s Mab ELISA
reaktivitami proti zkradcenym genovym produktim. Podle
oCekavani aminokyselinové sekvence ziskané z H11-7G11 obsahuji
sekvenci HGDHXH. Tato =zjisté&ni poskytuji p#idavny diikaz pro
umisténi epitopll rozpoznanych Mab. Je zajimavé, Ze acdkoliv Mab
H112-10G9, H112-10A2 a H11B-11B8 byly reaktivni va¢i stejné
peptidové sekvenci (aminokyselinové zbytky 594 a¥ 679 na
proteinové sekvenci BVH-11-2), klony odpovidajici sekvenci
mezi aminokyselinami 658 a 698 byly vybrany pouze Mab
H11B-11B8, ¢imZz se ukadzalo umisténi H11B-11B8 epitopu mezi
aminokyselinami 658 a 679 (sekvence id. ¢&. 163). Mab
H112-10G9, H112-10A2 a H11B-11B8 byly sméfovany na peptidovou
sekvenci odpovidajici aminokyselindm 594 a¥ 679 (sekvence id.

¢. 22).
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Priklad 4

Tento priklad popisuje imunizaci zvifat rekombinantnimi
proteiny tak, aby doSlo k produkci protildtky reaktivni
s BVH-3, BVH-11 a/nebo BVH-11-2.

Kradlici NZW (Charles River Laboratories, St-Constant,
Québec, Kanada) byli imunizovAny subkutdnné na vice mistech
50 ng nebo 100 ug c¢isténého BVH-3M, L-BVH-3AD, NEWl1l, NEW13
nebo L-BVH-11 rekombinantniho proteinu v pfitomnosti 80 ug
adjuvans QuilA (Cedarlane Laboratories Ltd, Hornby, Kanada).
Kralikim byla dvakrat ve tF¥itydennich intervalech podana
podporovaci davka stejného antigenu a vzorky krve byly
odebrany pred kaZdou dimunizaci a 6 aZ 28 dnt po posledni
imunizaci. Vzorky séra byly ozna&eny jako ,pred imunizaci®,
»pPO prvni imunizaci“, ,po druhé imunizaci“ nebo ,po tfeti
imunizaci™. Imunitni reakce kradlikd na imunizaci byla
vyhodnocena pomoci ELISA s pouZitim rekombinantnich BVH-3M
(systém BVH-3M-HiseTag fuzni protein / pET21) nebo BVH-11M
(systém BVH-11M-HiseTag fazni protein / pET21) proteinti nebo
suspenzi teplem =zabitych buné&k S. pneumoniae Rx-1 jako
nanesenych antigeni. ELISA titr byl definovan jako prevrécena
hodnota nejvy$8iho zY¥edéni séra, pfi kterém hodnota A, byla o
0,1 nad hodnotou pozadi. Protilatky reaktivni s BVH-3 a/nebo
BVH-11 epitopy byly zjiSté&ny po imunizaci ve v&ech zvifatech,
jak je uvedeno v nésledujici tabulce 6. Protilatka reaktivni
s rekombinantnimi nebo pneumokokovymi antigeny nebyla pritomna
v séru pfed imunizaci. Imunitni reakce na imunizaci byla
detekovatelna v séru kaZdého kralika po jediné' injekci
rekombinantniho antigenu. Protildtkovd reakce po druhé injekci
v pfipadé kteréhokoliv testovaného antigenu se vyznacovala
silnym zvySenim titru protilatky. Zajimavé je, 3Ze byly ziskany
dobré titry protildtky reaktivni s bufikami S. pneumoniae
s primérnym titrem 52 000 po treti imunizaci, coZ vede
k nazoru, Ze pfirozené pneumokokové epitopy jsou exprimovany

na rekombinantnich genovych produktech E. coli. Tyto ddaje



g....v
L]
.
L ]
.
.
.
L]
L]

L
*

podporuji potencid&lni pouZiti BVH-3, BVH-11 a/nebo BVH-11-2

genovych produktd a protilatky proti BVH-3, BVH-11 a/nebo

BVH-11-2 genovym produktim jako vakciny pro prevenci a léceni

pneumokokovych nemoci.

Tabulka 6

Protilatkova reakce kralikli na imunizaci genovymi produkty

BVH-3 a BVH-11

ELISA titr s nanesenym antigenem

Kralik | Imunogen Vzorek BVH-3M | BVH-11M S. pneumoniae
séra
c. 15 BVH-3M Pred NT NT 200
imunizaci
(50 npg) Po prvni NT NT 1600
imunizaci
Po druhé NT NT 20 000
imunizaci
Po treti 512 000 NT 40 000
imunizaci
¢. 16 BVH-3M Pred NT NT 200
imunizaci
(100 ug) Po prvni NT NT 1600
imunizaci
Po druhé NT NT 40 000
imunizaci
Po treti 10° NT 80 000
imunizaci
¢. 112 | L-BVH-3AD Pred <100 NT NT
imunizaci
(50 ng) Po prvni | 16 000 NT NT
imunizaci
Po druhé | 512 000 NT NT

imunizaci
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Po tfeti | 2 x 10° NT 32 000
imunizaci
¢. 113 New 1 Pred <100 NT NT
imunizaci
(50 upg) Po prvni | 16 000 NT NT
imunizaci
Po druhé | 512 000 NT NT
imunizaci
Po treti 10° NT 64 000
imunizaci
¢. 114| New 13 Pred NT <100 NT
imunizaci
(50 ug) Po prvni NT 16 000 NT
imunizaci
Po druhé NT 64 000 NT
imunizaci
Po treti NT 256 000 32 000
imunizaci
&. 116 | L-BVH-11 Pred NT <100 NT
imunizaci
(50 ng) Po prvni NT 64 000 NT
imunizaci
Po druhé NT 10° NT
imunizaci
Po tfreti NT 2 x 10° 64 000
imunizaci

NT: netestovano

Priklad 5
Tento priklad popisuje ochranu zvifat proti fatélni
experimentalni pneumokokové infekci podavanim protilatky proti

BVH-3, BVH-11 nebo BVH-11-2 genovym produktd.
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Vysoky titr Mab pfipravkd byl ziskdn z tekutiny z ascites

mysSi naockovanych intraperitonedlné Mab vylucujicimi
hybridomovymi bufikami postupem podle Brodeur a kol. (J.
Immunol. Methods, 71: 265-272, 1984). Vzorky séra byly

odebrany z krdlikd imunizovanych BVH-3M postupem popsanym
v prikladu 4. Kré&lic¢i sérum odebrané po tfeti imunizaci a
tekutina =z ascites byly pouZity pro &iZténi protilatek
srazenim za pouZiti 45% a¥ 50% nasyceného roztoku siranu
amonného, vyjadfeno v procentech hmotnostnich. Protilatkové
pfipravky byly rozpudtény a dialyzovany proti fyziologickému
roztoku pufrovanému fosfatem (PBS).

MySim CBA/N (xid) (National Cancer Institute, Frederick,
MA) bylo injikovano 0,1 ml &isténych krali&ich protilatek nebo
0,2 ml tekutiny z ascites pfed intravenéznim podanim 200 CFU
typu 3 S. pneumoniae kmen WU2. Kontrolni my3i obdrZely
sterilni PBS nebo protiladtky &isténé ze séra odebraného
kralikim pfed imunizaci nebo séra =z kraliks imunizovanych
nepribuznym N. meningitidis rekombinantnim proteinovym
antigenem. Jedné skupiné my$i byl podan S. pneumoniae pred
podanim anti-BVH-3 protilatky. Vzorky podavaného S. pneumoniae
inokula byly umist&ny na &okoladové agarové desky, aby se
stanovil pocet CFU a ové&fila podavanad davka. CBA/N my3i byly
vybrany, protoZe maji vysokou susceptibilitu na infekci S.
pneumoniae. Bylo stanoveno, ze LDsg WU2 injikovaného
intravenézné CBA/N my3im je < 10 CFU. Umrti byla zaznamenavana
ve 24 h intervalech po dobu alespofi sedmi dnti.

Udaje o ochrané& ziskané z injikovano krali¢i protildtky
anti-BVH-3 myS8im jsou uvedeny v néasledujici tabulce 7. Devét
z deseti my8i, které obdr¥ely anti-BVH-3 protilatku, prezilo
expozici na rozdil od 24dné =z deseti mySi injikovanych
kontrolni protildtkou nebo PBS pufrem. Pozorovani, ze
protilatka vytvofend proti molekule BVH-3-M pasivné chrani

dokonce i1 pfi podani po expozici prokazalo schopnost



protilatky anti-BVH-3 branit umrti dokonce i pfi jiZ rozvinuté

infekci.

Tabulka 7
Ochranny efekt krali&i protilatky na genu BVH-3-M u CBA/N

mySi, kterym byl intravenézné& podan pneumokok WU2.

Pripravek Cas podani Zivé : mrtvé [Dny do smrti po
protilatky protilatky infekci
Anti-BVH3M 1 h pfed infekci 5:0 >14, >14, >14,
>14, >14
Anti-N. 1 h pred infekci 0 :5 2, 2, 2, 2, 2
meningitidis
Anti-BVH-3M 0,5 h po infekci 4 : 1 2, >14, >14,
>14, >14,
Zadny (PBS) 1 h pfed infekci 0 : 5 1, 2, 2, 2, 2

CBA/N my8i byly infikovany 1000 CFU WU2 S. pneumoniae pred

nebo po intraperitonedlnim podani 0,1 ml krali&i protilatky.

V dalsim experimentu bylo 0,1 ml kralid&i protilatky
pfipravené ze séra odebraného pred imunizaci a séra odebraného
po imunizaci poddno intraperitonealn& CBA/N mysSim ¢ty¥i hodiny
pfed intranasdlnim podani 280 CFU kmenu S. pneumoniae P4241
typ 3. Jak je wvidét v nasledujici tabulce 8, vSechny
imunizované my3i pfe¥ily expozici, zatimco $adni z deviti
mysi, které obdrZzely protildtku =ze séra odebraného pred
imunizaci nebo samotny pufr, nebyla Besty den po infekci Z2iva.
S. pneumoniae hemokultury byly u viech pfeziv3ich my3i 11. den
po expozici negativni. Navic byla pozorovidna 100% ochrana u
mysi, které obdrZely monoklondlni protilatky H112-10G9 nebo
smés H112-10G9 a H11B-7E1l, které jsou sméfovany proti
BVH-11/BVH-11-2.




Tabulka 8

Ochranny efekt pasivniho prenosu kralic¢i protilatky na
BVH-3-M genovy produkt nebo anti-BVH-11/BVH-11-2 specifické
Mab u CBA/N mySi, kterym byl intravenézn& podan pneumokok

P4241.
Pf¥ipravek protilatky Zivé : mrtvé Dny do smrti po
infekci

Anti-BVH-3M 5 : 0 >11, >11, >11, >11,
>11,

Protildtka ze séral0 : 5 3, 3, 3, 6, 6

pfed imunizaci

H112-10G9 4 : 0 >11, >11, >11, >11,

H112-10G9+H11B-7E11 5:0 >11, >11, >11, >11,
>11,

Zadny (PBS) 0 : 4 3, 3, 3, 3

Vysledky =z tabulky 7 a =z tabulky 8 dohromady jasné
ukazuji, Ze imunizace zvifat BVH-3 genovym produktem jako jsou
BVH-3M vyvolané ochranné protilatky dokéaze zabranit
experimentalni bakterémii a pneumdnii.

Udaje o ochran& ziskana pro myS3i injikované tekutinou
z ascites Jjsou uvedena v nasledujici tabulce 9. Podavani
objemu 0,2 ml tekutiny =z ascites =z 0,2 ml nékterych sad
tekutiny =z ascites branilo dUmrti v dasledku experimentalni
infekce. Napfiklad H112-3A4 + H112-10G9 a H112-10G2 +
H112-10D7 sady dvou Mab vedly k Uplné ochrané pred
experimentdlni infekci. Tyto ddaje ukazuji, Ze protiléatka
cilend na epitopy BVH-11 a/nebo BVH-11-2 poskytuje WUc&innou
ochranu. Mab H112-3A4, H112-10G9, H112-10D7, H112-10A2,
H112-3ES8, H112-10C5, H11B-11BS8, H11B-15G2, H11B-1C9,
H11B-7E11, H11B-13D5 a H11-10B8 byly pfitomny alespoi v jednom
ochranném paru Mab a byly ur&eny jako ochranné a reaktivni
proti ochrannym epitoplm. Umisté&ni epitopll poskytujicich

ochranu na molekuldch BVH-11-2 jsou shrnuta v tabulce 10 a
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obrazku 29. Ochranné Mab H112-3A4, H112-10G9, H112-10D7,
H112-10A2, H112-3E8, H112-10C5, H11B-11B8, H11B-15G2,
H11B-1C9, H11B-7E11, H11B-13D5 a H11-10BS8 byly vSechny
reaktivni s proteinem New 10 odpovidajicim aminokyselinovym
zbytkim 271 az 838 na molekule BVH-11-2. Sest z téchto
dvanacti Mab bylo SmMErovano proti epitopim pfitomnym
v proteinu NEW 19 a tfi ochranné Mab rozpoznavaly NEW 14.
Zajimavé je, Ze Mab H112-3A4 a H112-10C5 reagovaly s odlignymi
epitopy krome& BVH-11-2 umisténého na karboxylovém konci
obsaZeném mezi aminokyselinami 769 a 837. Také Mab H11-7G11,
H11-6E7 a H3-4F9 reaktivni s epitopy sdilejicimi pneumokokové
molekuly BVH-3, BVH-11 a BVH-11-2 nedokézaly poskytnout
ochranu dokonce i p#fi podéni kombinace ochrannych Mab
H112-10G9 nebo H112-11B8. Tyto Mab rozpoznavaji epitopy
umisténé na aminokyselinovém konci molekul BVH-3, BV-11 a
BVH-11-2 obsahujicich prvnich 225, 228 a 26 aminokyselin.
Porovnani proteinovych sekvenci BVH-3, BVH-11 a BVH-11-2
ukazalo, Ze velké mnoZstvi aminokyselin na aminové koncové
Casti téchto 225 aZ 228 aminokyselin bylo konzervativnich
s celkovou identitou 72,8 % (obrazek 32).

Udaje uvedené v tabulce 9 a tabulce 10 dohromady ukazuji,
Ze ochrana proti epitopim BVH-11 a BVH-11-2 zahrnuje na
karboxylovém konci produkt obsahujici aminokyseliny 229 a¥ 840

a 227 az 838 v proteinech BVH-11 a BVH-11-2.

Tabulka 9
Pasivni imunizace pomoci BVH-11 a/nebo BVH-11-2
specifickych Mab dokéze ochranit mysi pfed letalni

pneumokokovou experimentdlni infekci.

Experiment Mab Zivé : Dny do smrti po
mrtvé infekci
1 H112 3A4 + H112-10G9 6 : 0 6 x >10
H112-3A4 + H112-10D7 5 1 4, 5 x >10
Zadna 0: 6 2, 2, 2, 2, 2, 6
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2 H112-10A2 + H112-10D7 5 : 1 3, 5 x >10
H112-3E8 + H112-10G9 6 : 0 6 X >10
Zadna 0 : 6 2, 2,2, 2,2, 2
3 H112-10D7 + H11B-11BS8 6 : 0 6 x >10
H112-10G9 + H11B-15G2 3 : 3 2, 6, 6, 3 x >10
Zadna 0 : 6 2, 2, 2, 2, 2, 2
4 H112-10D7 + H11B-11BS8 5 : 0 5 x >11
Zadna 0 : 5 2, 2, 2, 2, 2
5 H112-10G9 + H11-10BS 4 : 1 8, 4 x >14
H112-10G9 + H11B-7E11l 5 :0 5 x >14
Zadna 0 : 3 1, 2, 2
6 H112-10G9 + H11B-1C9 4 : 1 4, 4 x >14
Zadna 0 : 3 2, 2, 2
7 H112-10C5 + H11B-13D5 5:0 5 x >14
Zadna 3 : 3 2, 2, 2
CBA/N mySim bylo injikovéno intraperitonealn& celkem

0,2 ml tekutiny z ascites 4 hodiny pfed intravendznim podanim

S. pneumoniae WU2.

Tabulka 10
Odvozena umisté&ni epitopd poskytujicich ochranu na
molekuldch BVH-11-2
Mab Ochrana Genové produkty
nesouci Mab-epitop
H112-3A4 + NEW 19 a NEW 11
H112-10G9 + NEW 19
H112-10D7 + NEW 14 a NEW 10
H112-10A2 + NEW 19
H112-3E8 + NEW 19
H11B-11B8 + NEW 19
H11B-15G2 + NEW 18
H11B-7E11 + NEW 14 a NEW 10




H11-10BS8 NEW 18
H11B-1C9 NEW 14 a NEW 10
H112-3A1 NEW 18 a NEW 8
H112-10H10 NEW 18 a NEW 8
H112-2H7 BVH-11-2M
H112-6H7 BVH-11-2M
H11-7G11 BVH-11A a BVH-3C
H11-6E7 BVH-11A a BVH-3C
H112-10C5 NEW 19, NEW 11 a 3A4.1
H11B-13D5 NEW 19
H112-7G2 NEW 18
H1i12-7E8 BVH-11-2M
H3-4F9 BVH-11A a BVH-3C
Dohromady ddaje wuvedené v tomto pfikladu opodstatfiuji

potencidlni pouZiti
nebo BVH-11-2 Fjako

diagnézu nebo lé&eni

Priklad 6

Tento

priklad popisuje

lokalizaci

protilatek proti molekulam BVH 3, BVH-11
terapeutickych prostfedkd pro prevenci,

onemocnéni zpusobenych S. pneumoniae.

povrchové peptidové

domény za pouZiti Mab popsanych v pfikladu 1

S. pneumoniae typ 3 kmen WU2 byl kultivovdn v bujénu Todd

Hewitt (TH) (Difco Laboratories, Detroit MI) obohaceném o 0,5%

extrakt 2z kvasnic
v atmosfére 8 %

(10* CFU na ml).

vzorky o objemu 1 ml

(Difco
objemovych CO,,

¢imZ bylo dosaZeno ODsgoo

a bunky S.

Laboratories)

pneumoniae byly

pfi teploté& 37 °cC

0,260

Bakteridlni suspenze pak byla rozdélena na

stlaceny

odstredénim a resuspendovany v kultiva&nim roztoku hybridomu.

Bakteridlni
teploté 4
(PBS obsahujici 2%

koziho s fluoresceinem (FITC)

zredéného

v blokovacim

serumalbumin

(BSA) )

Po

suspenze pak byly kultivovany po dobu 2 h pfi
°C. Vzorky byly dvakrat promyty v blokovacim pufru
a pak byl pfidédn 1 ml
spojeného anti myZiho IgG + IgM

dals8ich

60 minutdch =za




laboratorni teploty byly vzorky dvakrat promyty blokovacim
pufrem a fixovany 0,25 % formaldehydu v PBS pufru po dobu 18
az 24 h pfri teploté 4 °C. Bunky byly jednou promyty PBS pufrem
a resuspendovany v 500 pul PBS pufru. Bunky byly ponechany
v temnu pri teploté 4 °C aZ do analyzy pritokovou cytometrii
(Epics® XL; Beckman Coulter, Inc.). Deset tisic (10 000) buné&k
bylo analyzovadno v jednom vzorku a vysledky byly vyjadreny

[

jako % fluorescence a hodnoty indexu fluorescence (FI).

o

fluorescence je podet fluoresceinem znacenych buné&k S.
pneumoniae dé&lené 100 a hodnota FI je primér hodnoty
fluorescence pneumokoka upraveného tekutinou =z Mab dé&lené
hodnotou fluorescence pneumokoka upraveného samotnym
konjugatem nebo kontrolni nepribuznou Mab. Hodnota FI 1
ukazuje, Ze Mab nebyla zji&t&na na povrchu baktérie, zatimco
hodnota FI vy3881 ne¥ 2 byla pokladdéna za pozitivni pokud
alesponn 10 ¢ bunék pneumokoka bylo oznageno a tim bylo
zjisténo, Ze Mab reagovala s epitopy na bun&&ném povrchu.
Nésledujici tabulka 11 shrnuje Gdaje ziskané s Mab testovanymi
prutokovou cytometrii.

Analyza pratokovou cytometrii ukazala, Ze se Mab reaktivni
s molekulami BVH-3C a/nebo BVH-11A neva®i k bun&cnému povrchu.
Naopak s vyjimkou Mab H3V-9C6 a H3V-16A7 byly Mab reaktivni
s NEW 1, NEW 2, NEW 3, NEW 22 nebo NEW 23 BVH-3 genovymi
produkty detekovany na povrchu pneumokoka. Tyto ddaje ukazuji,
ze prvnich 256 aminokyselinovych zbytki umisténych na aminovém
konci BVH-3 je internich. To, %e se Mab H3V-9C6 a H3V-16A7
nevazi, ukazuje, Ze nékteré &asti sekvence odpovidajici 177
aminokyselindm chybé&jicim z molekuly BVH-3 S. pneumoniae SP63
nejsou pro protilatky pfistupné.

Vysledky z BVH-11 a/nebo BV-11-2 reaktivnich Mab uké&zaly,
Ze existuje dobrad korelace mezi ochranou a umisténim na
povrchu. VEechny Mab reaktivni s internimi epitopy, jak bylo
stanoveno pritokovou cytometrii, nebyly ochranné, zatimco

vdechny ochranné Mab popsané v prikladu 5 poskytly pozitivni
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signal v pritokové cytometrii. A&koliv s Mab H11-7G11 byla
ziskéna hodnota FI 9,0 a % fluorescence 81,2, ukéazalo se, Ze
tato Mab neposkytuje 2adnou ochranu. Pro dalsi zhodnoceni
toho, =zda se tato Mab a jeji odpovidajici epitop uU&astni

v antiinfekéni imunit&, lze provést daldi testy.

Tabulka 11
Vysledky vazby Mab na povrchu S. pneumoniae pomoci

pritokové cytometrie

Mab % fluo- FI Vazba Genové produkty nesouci
rescence Mab-epitop
H3-4F9 3,4 1,2 - BVH-3C a BVH-11A
H3-4D4 3,4 1,2 - BVH-3C a BVH-11A
H3-9H12 2,5 1,1 - BVH-3C a BVH-11A
H3-7G2 66,2 6,3 + NEW 22
H3-10A1 58,8 5,6 + NEW 23
H3-4D3 33,2 3,5 + NEW 3
H3V-4F3 24,4 2,9 + NEW 1
H3V-2F2 15,6 2,4 + NEW 2
H3V-7F4 58,7 5,6 + NEW 2
H3V-7H3 68,8 6,9 + NEW 3
H3V-13B8 75,0 7,7 + NEW 3
H3V-9C2 66,4 6,2 + NEW 22
H3V-9Ce 2,9 1,0 - NEW 22
H3V-16A7 6,6 1,7 - NEW 23
H3V-15A10 58,7 5,7 + NEW 22 a NEW 23
HN1-5H3 43,4 5,3 + NEW 1
HN1-8E3 57,4 6,6 + NEW 1
HN1-14F6 57,8 6,7 + NEW 1
HN1-2G2 54,8 6,3 + NEW 2
HN1-12D8 14,3 3,0 + NEW 2
HN1-14B2 11,5 2,7 + NEW 2
HN1-1G2 59,9 7,0 + NEW 3




eense

Mab % fluo- FI Vazba Genové produkty nesouci
rescence Mab-epitop
HN1-10C12 13,6 2,8 + NEW 3
H11-6E7 4,9 1,2 - BVH-3C a BVH-11A
H11-10H10 6,5 1,6 - BVH-3C a BVH-11A
H11-7G11 81,2 9,0 + BVH-3C a NEW 2
H11-1B12 3,1 1,2 - BVH-11A
H11-7B9 2,4 1,1 - BVH-11A
H11-10BS8 81,1 9,1 + NEW 18 a NEW 8
H11-1A2 84,4 10 + NEW 18 a NEW 8
H11-3HS5 84,0 9,8 + NEW 18 a NEW 8
H112-13C11 49,3 5,9 + NEW 18 a NEW 8
H112-10H10 0,4 1,0 - BVH-11A a NEW 18
H112-1D8 0,4 1,0 - BVH-11A a NEW 18
H112-10G9 78,9 10,4 + NEW 19
H112-10A2 75,5 9,6 + NEW 19
H112-3E8 62,5 7,5 + NEW 19
H112-10D7 64,5 7,7 + NEW 14
H112-2H7 0,7 1,1 - BVH-11A
H112-6H7 0,3 1,0 - BVH-11A
H112-3A4 70,1 8,9 + NEW 11
H112-10C5 86,3 9,2 + NEW 11 a 3A4.1
H112-14H6 89,6 11 + NEW 11
H112-14H6 0,8 1,4 - NEW 11
H112-7G2 4,7 2,0 - NEW 18
H112-13H10 0,5 1,0 - NEW 18
H112-7E8 0,4 1,0 - BVH-11-2M
H112-7Hé 0,2 1,0 - BVH-11-2M
H11B-~5F10 3,1 1,1 - NEW 18
H11B-15G2 60,2 5,7 + NEW 18 a NEW 8
H11B-13D5 75,7 8,3 + NEW 19
H11B-11B8 78,4 8,3 + NEW 19
H11B-7E1l1 32,3 3,5 + NEW 14




Mab % fluo- FI | Vazba Genové produkty nesouci
rescence Mab-epitop
H11B-1C9 57,3 5,5 + NEW 14
H11B-5E3 1,8 1,0 - NEW 7
H11B-6ES8 2,4 1,0 - NEW 7
Priklad 7

Tento priklad popisuje imunizaci zvifat peptidovymi

epitopy BVH-3 a BV-11-2

Rekombinantni vektor PSCREEN-T (Novagen, Madison, WI)
obsahujici DNA fragment (nukleotidy 2421 a¥ 2626 na sekvenci
id. ¢&. 5) kédujici Mab 324 epitop (sekvence id. &. 24) byl
elektroporaci (zarizeni Gene Pulser 17, BIORAD Labs,
Mississauga, Canada) transformovdn do E. coli Tuner (ADE3)
pLyss [BL21 (F' ompT hsdSB (rBmB) gal decm lacYi pLyss (Cm¥)]
(Novagen) . V tomto kmenu je exprese fdzniho proteinu
kontrolovédna T7 promoterem, ktery je rozpoznidvdn T7 RNA
polymerasou (p¥itomnou na ADE3 profagu, ktery sam je pod
kontrolou lac promoterem indukovatelného
isopropyl—B—D-thiogalaktopyranosidem (IPTG)). Plasmid pLysS
sniZuje expresi bazilniho fdazniho proteinu kédovanim T7
lysozymu, ktery je pfirozenym inhibitorem T7 RNA polymerasy.

Transformanty byly kultivovany pfi teploté 37 °Cc a
protfepavani 250 ot./min v bujénu LB (pepton 10 g/1,
kvasinkovy extrakt 5 g/l1, NaCl 5 g/1) doplné&ném 50 mM
glukosou, 100 pg/ml karbenicillinu a 34 Hg/ml chloramfenikolu,
dokud absorbance pri 600 nm nedoséhla hodnoty 0,7.
Pfeexprimovani T7gen 10 protein-HiseTag-3A4.1 fidzniho proteinu
pak bylo vyvolano pf¥idénim IPTG na kone¢nou koncentraci 1 mM a
dalsi kultivaci p#i 25 °C a protfepavédni 250 ot./min po dobu
3 hodin. Indukované bunky z 800 ml kultury byly stlaceny
odstfedénim a zmraZeny p#i -70 °C. Fazni protein byl ¢&istén

z rozpustné frakce buné&k afinitni chromatografii zaloZenou na




vazbé sekvence Sesti histidinovych zbytka (His-Tag)
k dvojvaznym kationtom  (Ni2*) imobilizovanych na  Ni-NTA
pryskyfici chelatujici kov (Qiagen, Mississauga, Canada) .
Struéné feceno byly stla&ené buriky rozehtaty a resuspendovany
v Tris pufrovaném roztoku sacharosy (50 mM Tris, 25 ¢
sacharosy, vyjadfeno jako hmotnost vztazend na objem) a po
dobu 15 minut zmrazZeny pEi -70 °C. Bunky byly kultivovany po
dobu 15 minut na ledu v pfitomnosti 2 mg/ml lysozymu pted
rozrusenim sonikaci. Ly=zat byl odstfedovan p¥i 12 000 ot./min
po dobu 30 minut a niklem obsazena Ni-NTA pryskyfice (QIAgen)
byla pfiddna k roztoku nad pevnou latkou pro kultivaci pfes
noc pri 4 °C za trepéani pti 100 ot./min. Po promyti pryskyrice
pufrem obsahujicim 20 mM Tris, 500 mM NaCl, 20 mM imidazolu o
PH 7,9, byl fdzni 3A4.1 protein eluovan stejnym pufrem
doplnénym o 250 mM imidazolu. Odstranéni soli a imidazolu bylo
provedeno dialyzou proti PBS pri 4 °C. Koncentrace proteinu
byla stanovena reagencni sadou pro BCA proteinovym test
(Perce, Rockford, IL) a upravena na 760 ug/ml.

Pro vyhodnoceni toho, zda imunizace epitopovou peptidovou
sekvenci pFfispivd k ochrané pfed nemoci, byly skupiny Sesti
samic CBA/N (xid) mySi (National Cancer Institute) imunizovany
tfikrdt  subkutdnn& ve tfitydennich intervalech afinitné
Cisténym T7genio protein-HiseTag-3A4.1 fiznim proteinem nebo
Jako kontrolou samotnym adjuvans QuilA v PBS. Dvanact a¥
Ctrnact dnl po tfeti imunizaci byl my$im intravenézné& podan S.
bneumoniae WU2 kmen nebo intranasalné kmen P4241. Vzorky S.
pneumoniae expozicni ockovaci latky byly umistény na
Cokoladové agarové desky, aby se zjistil poCet CFU a ovétila
podédvanad davka. Podavana davka je 300 CFU. Omrts byla
zanamenavana po dobu 14 dnd a ¢trnacty den po podani byly
preziv3i mys3i usmrceny a vzorky jejich krve byly testovény na
pritomnost S. pneumoniae. Protein 3A4.1 nebo jiny testovany
protein se oznauje jako ochranny kdyZz je pocet mysi

prezivsich infekci nebo priumér poctu dnt do uGmrti je znatelné&
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vy§51i ve skupin& imunizované 3A24.1 v porovnani s kontrolni

skupinou imunizovanou placebem.

Priklad 8

Tento priklad ilustruje zlepSeni protildtkové reakce na
pneumokoka pomoci BVH-3 fragmentd a jejich variant.

Celkové vysledky ziskané ze studii Mab eraktivity se
zkracenymi genovymi produkty, epitop exprimujicimi koloniemi a
Zivym intaktnim pneumokokem uvedené& v pfikladech 2, 3 a &6
umoznuji oddé&lit epitopy umisténé na povrchu a vnit#ni
epitopy. Epitopy detekované Mab, které se u&inng& vasi
k penumokokovym bunkam spadaiji do oblasti zahrnujici
aminokyseliny 223 a¥ 1039 BVH-3 popsané v sekvenci id. &. 6.
Existence ochrannych epitopl v BVH-3-karboxylové poloviné byla
potvrzena prokazanim toho, Ze my%i imunizované molekulou NEW1
byly chradnény pted fatalni infekci kmenem P4241. Porovnéani
genové sekvence ukézalo, Ze v nékterych kmenech, oblast BVH-3
kédujici aminokyseliny 244 a¥% 420 popsané v sekvenci id. &. 6
chybi, coZ vede k nazoru, Ze tato sekvence neni uZite&na pro
ochranu pfed nemoci zpusobenou takovymi kmeny (sekvence id.
¢. 9 v porovnani se sekvenci id. &. 1). Dala byly BVH-3
fragmenty nebo jejich varianty navrZeny tak, aby se vyvinula
univerzalni, vysoce u&inna vakcina, kterd by byla cilend na
imunitni reakci na vSudypfitomné ochranné epitopy umisténé na
povrchu. BVH-3 genové fragmenty oznacené jako NEW1 (kédujici
aminokyseliny 472 a% 1039 ze sekvence id. &. 6) a NEW40
(kédujici aminokyseliny 408 aZ 1039 ze sekvence id. ¢. 6) byly
zesileny z kmenu S. pneumoniae SP64 pomoci PCR za pouZiti péaru
oligonukleotidl navrzZenych pro zesileni prislusného genového
fragmentu. KaZdy =z primerit mél restrik&ni endonukleasové
centrum na konci 5%V, coZ umoZiiovalo smérové klonovani
zesileného produktu v ramci do nastépeného plasmidového
vektoru. PCR zesilené produkty byly na3t&peny restrikénimi

endonukleasami a ligovany do linearizovaného plasmidového



PET21 (Novagen) expersniho vektoru, ktery byl nastépen stejnym
zpusobem. Pro konstrukci NEW 40 byly pouZity oligonukleotidové
primery HAMJ489 (ccgaattccatatgcaaattgggcaaccgactc; NdeI) a
HAMJ279 (cgccaagtctcgctatgaaatcagataaattc; HindIII). Klony
byly pfed vloZenim do E. coli BL21 (ADE3) za ucelem exprese
zkrédcenych genovych produktd nejprve stabilizovany v E.
coli DHS5x. Varianty z NEWl1 a NEW1 byly ziskény mutagenezi za
pouZiti sady Quickchange Site-Directed Mutagenesis od firmy
Stratagene a oligonukleotidua obsahujicich pfisludnou mutaci.
Pritomnost 6 histidinové znaCky na C-konci rekombinantnich
molekul wusnadnila ¢&i&téni proteind pomoci chromatografie
s niklem. Nasledujici tabulky 12 a 13 popisuji sekvence
primer pouZitych pro experimenty s mutagenezi a vzniklé
variantni genové produkty. Experimenty s mutagenezi za pouZiti
sad primerd 39, 40, 46, 47 nebo 48 vedly k tichym mutacim a
byly provedeny za udelem zlepSeni exprese poZadovaného genu
nebo genového fragmentu, protoZe bylo pozorovano, Ze béhem
exprese byly s BVH-3 genem a jeho fragmenty koexprimovany

krat8i produkty sekundarni translace.
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Pro ochranné experimenty proti intranasalnimu podani
virulentniho kmenu S. pneumoniae P4241 byly pouZity skupiny
sedmi nebo osmi samic mySi BALB/c (Charles River)
imunizovanych postupem popsanym v pfikladu 1. My3i byly
pozorovany 10 aZ 14 dnd po infikovani. Udaje z tabulky 15
jasné ukazuji, Z%e molekula NEW35A byla =z hlediska ochrany
stejnd jako ptvodni NEW1. Zajimavé Jje, Ze bylo dosaZeno
vysokého stupné& preZiti ve skupindch imunizovanych NEW40 a
NEW56, kdy prezilo 7 a 8 =z osmi zvifat. Podobn& 1 NEW25
obsahujici aminokyseliny 233 a¥ 1039 ochranil 7 z 8 zvirat

pfed letdlni infekci.

Tabulka 14
Ochrana pfe experimentalni pneuménii zprostfedkovanid BVH-3

fragmenty nebo jejich varianty

Expe- | Imunogen | Zivé : Dny do smrti po infekci
riment mrtvé
1 Quil A 0 8 4, 4, 4, 4, 4, 4, 4, a4,
NEW 1 5 : 3 5, 7, 7, >14, >14, >14, >14, >14
NEW 35A 5 2 9, 10, >14, >14, >14, >14, >14
NEW 40 7 1 13, >14, >14, >14, >14, >14, >14, >14
BVH-3M 4 4 7, 8, 10, 12, >14, >14, >14, >14
2 Quil A 0 8 3, 3, 4, 4, 4, 4, 4, 4
NEW 52 4 4 7, 7, 8, 9, >10, >10, >10, >10,
NEW56 8 0 8 x >10
NEW 40 7 1 6, >10, >10, >10, >10, >10, >10, >10
3 Quil A 0 8 3, 3, 4, 4, 4, 4, 4, 4
NEW25 7 1 6, >13, >13, >13, >13, >13, >13, >13

Navic cytometrickd analyza vazebné kapacity sérovych
protilatek z vakcinovanych zvitat ukazala, Ze proitlatky NEW40
a NEW56 znac¢ily Zivy intaktni pneumokok  u¢inné&ji nez

protilatky vytvofené proti BVH-3M (tabulka 15) .




Tabulka 15
Vazba protilatek z my$iho séra na povrchu S. pneumoniae

typ 3 kmen WU2 mé&fend prutokovou cytometrii

Antiséra Index fluorescence
Experiment 1 | Experiment 2 | Experiment 3 Primér +
standardni
odchylka
BVH-3M 9,2 11,4 14,5 11,7 + 1,5
NEW1 11,5 10,1 nd* 10,8 + 0,7
NEW35A 14,3 12,9 nd 13,6 + 0,7
NEW40 20,4 19,1 20,2 19,9 + 0,4
NEWS6 nd 16,7 20,2 18,5 + 1,8
NEW52 nd 16,6 19,3 18,0 + 1,4
Samotné 1,9 1,6 1,2 1,6 + 0,2

adjuvans

* nd: neprovedeno

Vysledky cytometrie  vyjadfeny  jako hodnota indexu
fluorescence, kde index fluorescence Jje pram&r hodnoty
fluorescence pneumokoka upraveného testovanym sérem d&lené
vychozi hodnotou fluorescence pneumokoka upraveného samotnym
fluoresceinovym konjugatem. V téchto testech prutokové
cytometrie byla vSechna séra pouZita v natedéni 1 : 50 a séra
z my$1i imunizovanych BVH-3C fragmentem nebo samotnym QuilA
adjuvans poskytly hodnotu podobnou vychozi hodnoté.

Dohromady tudaje o ochrané a vazbé& pneumokokové protilatky
ukazaly, Ze vakcinace za pouZiti molekul NEW1 nebo NEW40 a
jejich wvariantl sméfuje imunitni reakci na konzervativni

ochranné povrchové epitopy.

Priklad 9
Tento pfiklad popisuje klonovéni a expresi chimerniho genu

BVH-11-2 obsahujiciho vynechéavku, ktery kdéduje chimerni




polypeptid odpovidajici BVH-11-2 konzervativnim ochrannym
povrchovym epitoptim pfitomnym ve vétsiné, pokud ne ve v3ech,
kmenech S. pneumoniae.

BVH-11-2 genové fragmenty odpovidajici 4 genovym oblastem,
byly zesileny PCR za pouZiti partu oligonukleotids pfipravenych
pro zesilovani fragment pochazejicich ze sekvence id. &. 5
v oblasti nukleotidl 1662 az 1742, 1806 az 2153, 2193 a7z 2414
a 2484 aZ 2627 z BVH-11-2 genu S. pneumoniae kmen Sp64.

PouzZité primery HAMJ490-491, HAMJ492-HAMJ493,
HAMJ494 -HAMJ495, HAMJ496 -HAMJ354 mély restrikéni
endonukleasové centrum na konci 5', coZ umoZhovalo smérové
klonovani zesileného produktu v ramci do nastépeného
plasmidového vektoru pET21b(+) (tabulka 16). PCR zesilené
produkty byly na3tépeny restrikénimi endonukleasami a ligovany
do linearizovaného plasmidového pPSL301 vektoru, ktery byl
nastépen stejnym zplsobem s vyjimkou PCR zesileného fragmentu
ziskaného s parem primert HAMJ490-HAMJ491. HAMJ490-HAMJ491 PCR
zesileny produkt byl ¢&istén 2 agarosového gelu za pou¥iti
gelové extrak&ni sady QIAquick od firmy QIAgen (Chatsworth,
CA) a ligovan do pGEM-T plasmidového vektoru bez jakéhokoliv
predchoziho Stépeni restrikéni endonukleasou. Vysledné
plasmidové konstrukty byly ovéfeny nukleotidovou sekvencéni
analyzou. Rekombinantni plasmidy obsahujici vZechny Ctyfi byly
nastépeny restrik&nimi endonukleasami odpovidajicimi 5' konci
kazdého paru primert pouzitého pro PCR zesileni. Fragmenty
byly ¢istény z agarosového gelu postupem, ktery ji% byl popséan
vyS8e a vS8echny byly ligovéany do 1linearizovaného plasmidu
PET21b (+) na8tépeného restrik&nimi enzymy Ndel a HindIII pro
klonovani v ramci &tyf raznych oblasti BVH11-2 genu. Klony
byly pfed vloZenim do E. coli BL21 (ADE3) za UucCelem exprese
chimerni pneumokokové proteinové molekuly nejprve
stabilizovédny v E. coli DHS5q.

Vyslednd NEW43 genova sekvence (sekvence id. &. 257 Je

popsana na obrazku 33.



Odvozena
id. &.
Tabulka 16

Seznam PCR

konstrukci NEW43,

e d S’

258 je popsdna na obrazku 34.

oligonukleotidovych primert

VP43S a NEW86

aminokyselinova sekvence proteinu NEW43 (sekvence

pouzitych pro

Primer |[Sekvence| Sekvence 5' - 3° Pozice Restrikéni
id. &. nukleotidu mista
HAMJ490 259 ccgaattccatatgcaaat|sekvence id. &. Ndel
tacctacactgatgatg 5: 1662-1683
HAMJ491 260 ggactagtatcaaagatat|sekvence id. &. Spel
aaccgtcettc 5: 1742-1722
HAMJ492 261 ggactagttggattaaaaalsekvence id. &. Spel
agatagtttgtctg 5: 1806-1830
HAMJ493 262 ttccecgeggttegacatag| sekvence id. &. SacIlI
taccttgacagtcg 5: 2153-2131
HAMJ4 94 263 ttccecgeggaacgectagtg| sekvence id. &. SaclI
accatgtteg 5: 2193-2212
HAMJ495 264 ¢cggggtaccaggaatttca|sekvence id. &. KpnI
gcctecatcetgtg 5: 2414-2393
HAMJ496 265 cccggtacccectagtatta|sekvence id. &. KpnI
gacaaaatgctatggag 5: 2484-2510
HAMJ 65 cgccaagcttctgtatagg| sekvence id. &. HindIII
354 agccggttgac 5: 2627-2608
HAMJ 266 ggatcccgggaggtatgat|sekvence id. &. Smal
583 taaactaccg 5: 2039-2021
HAMJ 267 catgcccgggaacatcaaalsekvence id. &. Smal
584 tttgagtggtttgac 5: 2058-2081
HAMJ 268 cttgatcgacatatgttgg|sekvence id. &. Ndel
610 caggcaagtacacaacag 5: 1701-1722




Tabulka 17
Seznam zkrdcenych BVH-11-2 fragmentd vytvorenych 2z S.

pbneumoniae SP64 pro konstrukci NEW43

PCR-primerova Oznaceni Odpovidajici Klonujici
sada genového aminokyseliny v vektor

fragmentu | sekvenci id. &. 8

HAMJ490-HAMJ491 NEW43a 517-543 pPGEM-T

HAMJ492-HAMJ493 NEW43Db 565-680 pSL301

HAMJ494 -HAMJ495 NEW43c 694-767 pSL301

HAMJ496-HAMJ354 NEW43d 791-838 pSL301
Tabulka 18

Vlastnosti NEW86 a VP43S genu vytvorenych z genu NEW43

PCR-primerova sada Oznaceni Identifikace
genu/proteinu
HAMJ610-HAMJ354 VP43S NEW43 C‘konec odpovidajici

zbytklm 15-272)

HAMJ490-HAMJ583 NEW86 NEW43 109- PG -114
HAMJ584 -HAMJ354

Molekuly odvozené od NEW43 oznadené VP43S a NEWSS byly
vytvoreny zesilenim genu a klonovanim za pouziti PCR primert
popsanych v tabulkdch 16 a 18 a PET21 expresniho plasmidového
vektoru. Varianty NEW43 byly vytvofeny mutagenezi za pouZiti
sady Quickchange Site-Directed Mutagenesis od firmy Stratagene
a oligonukleotidd obsahujicich p#islusnou mutaci. Pritomnost 6
histidinové znacky na C-konci rekombinantnich molekul
usnadnila ¢isténi proteini pomoci chromatografie s niklem.
Nasledujici tabulky 19 a 20 popisuji sekvence primert
pouZitych pro experimenty s mutagenezi a vzniklé variantni

genové produkty NEW43.




Tabulka 19

Seznam PCR oligonukleotidovych primerovych sad pouZitych

pro mistné cilenou mutagenezi na genu NEW43

Prime-| Identi- | Sek- Sekvence primeru 5 ---> 3¢
rova | fikace |vence
sada | primeru |id.é&.
1 HAMJ 497| 269 AACGGTAGTTTAATCATACCTTCTTATGACCATTACCATAACATC
HAMJ 498| 270 | GATGTTATGGTAATGGTCATAAGAAGGTATGATTAAACTACCGTT
2 HAMJ 499| 271 AATCATACCTTCTTATGACTCTTACCATAACATCAAATTTGAGTG
HAMJ 500| 272 | CACTCAAATTTGATGTTATGGTAAGAGTCATAAGAAGGTATGATT
3 HAMJ 501} 273 TACCTTCTTATGACTCTTACTCTAACATCAAATTTGAGTGGTTTG
HAMJ 502| 274 | CAARACCACTCAAATTTGATGTTAGAGTAAGAGTCATAAGAAGGTA
26 HAMJ 530| 275 AATCATACCTCATTATGACTCTTACCATAACATCAAATTTGAGTG
HAMJ 531 276 | CACTCAAATTTGATGTTATGGTAAGAGTCATAATGAGGTATGATT
27 HAMJ 532 277 TACCTCATTATGACCATTACTCTAACATCAAATTTGAGTGGTTTC
HAMJ 533| 278 | CAAACCACTCAAATTTGATGTTAGAGTAATGGTCATAATGAGGTA
29 HAMJ 569 279 TACCTCATTATGACTCTTACTCTAACATCAAATTTGAGTGGTTTG
HAMJ 570| 280 | CAAACCACTCAAATTTGATGTTAGAGTAAGAGTCATAATGAGGTA
30 HAMJ 571 281 TACCTTCTTATGACCATTACTCTAACATCAAATTTGAGTCGTTTG
HAMJ 572| 282 | AAACCACTCAAATTTGATGTTAGAGTAATGGTCATAAGAAGGTA
31 HAMJ 573| 283 AACGGTAGTTTAATCATACCTTCTAAAGACCATTACCATAACATC
HAMJ 574| 284 |GATGTTATGGTAATGGTCTTTAGAAGGTATGATTAAACTACCGTT
32 HAMJ 575) 285 CGGTAGTTTAATCATACCTCATAAGGACTCTTACCATAACATCARA
HAMJ 576 286 |TTTGATGTTATGGTAAGAGTCCTTATGAGGTATGATTAAACTACCG
33 HAMJ 577| 287 AACGGTAGTTTAATCATACCTGACCATTACCATAACATCAAATTTG
HAMJ 578| 288 [CAAATTTGATGTTATGGTAATGGTCAGGTATGATTAAACTACCGTT
34 HAMJ 579 289 AACGGTAGTTTAATCATACCTTACCATAACATCAAATTTGAGTGG
HAMJ 580( 290 | CCACTCAAATTTGATGTTATGGTAAGGTATGATTAAACTACCGTT
35 HAMJ 581| 291 |AC CGGTAGTTTAATCATACCTAACATCAAATTTGAGTGGTTTGAC
HAMJ 582| 292 | GTCAAACCACTCAAATTTGATGTTAGGTATGATTAAACTACCGTT
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Tabulka 20
Seznam NEW43 variantnich genovych produktd vytvofenych z

pneumoniae SP64

Oznaceni | Polypep- Identifikace PCR prime- Gen
polypep-| tidova polypeptidu* rova sada pouZity
tidu sekvence (viz ta- pro

id. &. bulka 22) |mutagenezi
NEW60 293 NEW43 109-SYDHYH-114 1 NEW43
NEW61 294 NEW43 109-HYDSYH-114 26 NEW43
NEW62 295 NEW43 109-HYDHYS-114 27 NEW43
NEW80 296 NEW43 109-SYDSYH-114 2 NEW60
NEW81 297 NEW43 109-SYDSYS-114 3 NEW80
NEW82 298 NEW43 109-HYDSYS-114 29 NEW61
NEW83 299 NEW43 109-SYDHYS-114 30 NEW60
NEW84 300 NEW43 109-SKDHYH-114 31 NEW60
NEW85 301 NEW43 109-HKDSYH-114 32 NEW61
NEW88D1 302 NEW43 109- DHYH-114 33 NEW43
NEW88D2 303 NEW43 109-  YH-114 34 NEW88D1
NEW88 304 NEW43 109- -114 35 NEW88D2

* PodtrZzené aminokyseliny predstavuji zménu v sekvenci
proteinu. Nukleotidy/aminokyseliny jsou vynechény

v konstruktech NEW88D1, NEW88D2 a NEWSS.

Skupiny sedmi nebo osmi samic my%i BALB/c (Charles River)
imunizovanych postupem popsanym v p¥ikladu 1 byly pouzZity pro
zjisténi ochrany proti intranasdlnimu podani virulentniho &.
pneumoniae P4241 kmenu. Data =z tabulky 21 jasné ukazuji, 3Ze
NEW 19, NEW43 a jejich varianty poskytuji ochranu proti

experimentdlni pneumonii.




Tabulka 21
Ochrana zprostfedkovanad NEW19 a NEW43 fragmenty nebo

jejich varianty p¥fi experimentalni pneumonii

Experiment | Imunogen | Zivé : mrtvé Primér dnl preziti
1 Quil A 0 8 4, 4, 4, 4, 4, 4, 4, 5
NEW 19 7 1 5, 7 x >14
NEW 43 8 0 8 x >14
2 Quil A 0 8 4, 4, 4, 4, 4, 5, 5, 5
NEW 43 7 1 8, 7 x >14
NEW 80 6 2 5, 6, 6 X >14
NEW 83 6 2 8, 10, 6 x >14
3 Quil A 0 8 4, 4, 4, 4, 5, 5, 5, 5
NEW 43 7 1 5, 7 x >8
NEW 88D1 5 3 5, 6, 6, 6 x >8
NEW 88D2 5 3 6, 6, 6, 6 x >8
NEW 88 7 1 6, 7 x >8
3 Quil A 0 8 4, 4, 4, 5, 5, 5, 5, 6
NEW 60 8 0 8 X >8
NEW 84 8 0 8 X >8
NEW 85 5 3 5, 7, 7, 5 x >8
NEW 86 5 3 5, 6, 6, 5 x >8
Priklad 10

Tento pfiklad popisuje klonovani a expresi chimernich genti
kédujicich chimerni protein odpovidajici karboxy koncové
oblasti BVH-3 nebo jeho varianty pf¥ipojené, na karboxylovém
konci nebo na aminokonci, k NEW43 nebo jeho varianttm.

Chimerni geny obsahujici BVH-3 zkraceny gen a NEW43 nebo
NEW43 variantni gen byly  vytvoreny postupem popsanym
v prikladu 1. Polypeptidy kdédované témito chimernimi geny jsou
vypsany v tabulce 22. Strudné feleno genové fragmenty, které
jsou zahrnuty v chimernim genu byly zesileny PCR za pouZiti
parid oligonukleotidd pfipravenych tak, Ze primery mély

restrikéni endonukleasové misto na 5° konci, coZ umoZiovalo




*00 0
soee
ecee

»

smérové klonovani zesileného produktu v rémci do nastépenych
plasmidovych vektor®nt (tabulka 23 a tabulka 24). PCR zesilené
produkty byly na3té&peny restrik&nimi endonukleasami a ligovéany
do linearizovaného plasmidového pPSL301 vektoru. Vysledny
plasmidovy  konstrkt byl ovéfen nukleotidovou sekvendéni
analyzou. Rekombinantni pSL301 plasmidy obsahujici PCR produkt
byly Stépeny timté?Z endonukleasovym restrik&nim enzymem tak,
aby se ziskaly DNA inserty. Vysledné insertni DNA fragmenty
byly ¢istény a inserty odpovidajici danému chimernimu genu
byly ligovany do pURV22-Ndel vektoru, aby se vytvoril chimerni
gen. Exprimované rekombinantni proteiny byly ¢i3tény z tekutin
nad usazeninou ziskanou po odsttedéni sonikovanych teplem
vyvolanych E. coli kultur za pouziti nékolikastupnového

chromatografického &idténi.

Tabulka 22
Seznam polypeptidd kédovanych chimernimi geny obsahujicimi

BVH-3 zkraceny variantni gen a NEW43 nebo NEW43 variantni gen

Oznaceni polypeptidu Sekvence id. &. Identifikace
VP 89 327 M-New56 —-GP- New43*
VP 90 328 M-New43 -GP- New56
VP 91 329 M-New52 -GP- New43
VP 92 330 M-New43 -GP- New52
VP 93 331 M-New56 -GP- Newé60
VP 94 332 M-New60 -GP- New56
VP 108 333 M-New56 -GP- New88
VP109 334 M-New88 -GP- New56
VP 110 335 M-New60 -GP- NewlO05
VP 111 336 M-New60 —~-GP- Newl07
VP 112 337 M-New88 -GP- Newl05
VP 113 338 M-New88 -GP- Newl(7
VP 114 339 M-New80 -GP- Newl05
VP 115 340 M-New80 -GP- Newl07




Oznaceni polypeptidu Sekvence id. &, Identifikace
VP 116 341 M-New83 —-GP- Newl05
VP 117 342 M-New83 -GP- Newl07
VP 119 343 M-New43S -GP- Newl05
VP 120 344 M-New43S -GP- Newl07
VP 121 345 M-New80S -GP- Newl05
VP 122 346 M-New80S -GP- Newl07
VP 123 347 M-New83S -GP- NewlO05
VP 124 348 M-New83S -GP- Newl07

* Aminokyseliny kdédované pro chimery jsou exprimovany jako
genovy produkt; byly pridany dalsi aminokyseliny. M Jje

methionin, G je glycin a P je prolin.

Tabulka 23
Seznam PCR oligonukleotidovych primerovych part
prfipravenych pro tvorbu chimernich genlt kdédujicich polypeptidy

vypsané v tabulce 22

Primerova sada Identifikace |Gen pouZity pro Odpovidajici
PCR-primeru PCR zesileni [pozice genového

fragmentu na

49 HAMJ490-HAMJ471| Variant New43 N-konci
50 HAMJ564-HAMJ556 | Variant New43 C-konci
51 HAMJ489-HAMJ359| Variant New40 N-konci
52 HAMJS559-HAMJ557| Variant New40 C-konci

53 HAMJ610-HAMJ471| Variant New43S N-konci




Tabulka 24

Seznam PCR oligonukleotidovych primert pfipravenych pro

vyuzitelné pro vyrobu 1éciv.

tvorbu chimernich gent kédujicich polypeptidy vypsané
v tabulce 22
Primer Sekvence Sekvence 5' - 3 Restrikéni
id. ¢. misto
HAMJ490 259 ccgaattccatatgcaaattaccta NdeI
cactgatgatg
HAMJ471 168 atatgggcccctgtataggageecgg Apal
ttgactttc
HAMJ564 327 atatgggccccaaattacctacact Apal
gatgatgagattcagg
HAMJS556 328 ataagaatgcggccgcctactgtat NotI
aggagccggttgactttce
HAMJ489 329 Cccgaattccatatgcaaattgggca Ndel
accgactc
HAMJ359 173 tcecegggecccgctatgaaatcaga Apal
taaattc
HAMJ559 330 atatgggccccaaattgggcaaccg Apal
actc
HAMJ354 65 cgccaagcttctgtataggagececgg HindIII
ttgac
HAMJ610 268 cttgatcgacatatgttggcaggca Ndel
agtacacaacag
HAMJS57 331 ataagaatgcggccgcttacgctat NotI
gaaatcagataaattc
HAMJ279 35 cgccaagcttcgctatgaaatcaga HindIII
taaattc
Primyslova vyuZitelnost
Prostredky podle predkladaného vynalezu Jjsou prlimyslové




<110>

HAMEL, Josée
OUELLET, Catherine
CHARLAND, Nathalie
MARTIN, Denis
BRODEUR, Bernard

<120>

<130>

<140>
<141>

<150>
<151>

<160>
<170>

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

<400> 1

atgaaattta
tgtgcctatg
tatgtggatg
cagaaagaag
acgtcacacg
_agtgaagaac
gaagtcaagg
gcagctcatg
gtcaaagata
acgacaaatg
tatatcgttc
gaattagcag
tattcttcaa
ccagcaaata
gcccaacgtt
acaccaaatg
ctttctgctt
gtttctacaa
ccttettett
ccaaaagata
cattacattc
acaccttctc
ggatacggat
cacggagacc
gcgcaaaaac
catgaacagg
gaaaaaattg
aaagaaaaaa
gaacataaac
gaaggagttg
gttaatttgt
aaacgcgttt
gtaaaattaa
gaaggagtag
tttaagtata
gttccaacct
ggggatactt

384

1
3120
DNA

BVH-3

12806-19rCT

PCT/CAQ1/00908
2001-06-19

Us 60/212,683
2000~

06-20

gtaaaaaata
cactaaacca
gcagccagtc
gaattcaggc
gtgaccacta
tcttgatgaa
gtggttatat
ctgataatgt
atgagaaggt
atggttatgt
ctcatggagg
cagctaaagc
cagctagtga
aatctgaaaa
acagtgaatc
gagttgcgat
tagaagaaaa
atgcaaaacc
taacgacaag
tcgttgaaga
caaaatcaaa
catctcttec
ttgatgctaa
acaatcatta
atttagagga
attatccagg
ctggcattat
atgcgattat
cggttggaat
ctaaaaaaga
taaaaaatag
cttttagttt
taacaccaga
ggaatattgc
ctatcgcttc
ctttagctta
atttaagagt

t

Seznam sekvenci

SHIRE BIOCHEM INC.

STREPTOCOCCUS ANTIGENS

tatagcagct
gcatcgttcg
aagtcagaaa
tgagcaaatt
tcattactat
ggatccaaac
catcaaggtc
tcgaactaaa
taactctaat
ctttaatcca
tcactatcac
acatctggct
caataacacg
tctccagagt
agatggcctg
tccgcatggce
gattgccaga
taatgaagta
taaggagctc
aacggctaca
tcaaattggg
aatcaatcca
tcgtattatc
tttcttcaag
agttaaaact
taatgccaaa
gaaacaatat
ttatccgeat
tggtcattct
agggaataaa
tacgtttaat
tccgectgaa
tggaaaagta
aaactttgaa
aaaagattat
caaaatggcc
gaaccctcaa

FastSEQ for windows Vversion 4.0

ggatcagctg
caggaaaata
agtgaaaact
gtaatcaaaa
aatgggaaag
tatcaactta
gatggaaaat
gatgaaatca
gttgctgtag
gctgatatta
tacattccca
ggaaaaaata
caatctgtag
cttttgaagg
gtctttgacc
gaccattacc
atggtgccta
gtgtctagtc
tcttcagcat
gcttatattg
caaccgactc
ggaacttcac
gctgaagatg
aaggacttga
agtcataatg
gaaatgaaag
ggtgtcaaac
ggagatcacc
cacagtaact
gtttatactg
aatcaaaact
ttggagaaaa
ttggagaaag
tragatcaac
ccagaagtaa
agtcaaacga
tttgcagtgc

ttatcgtatc
aggacaataa
tgacaccaga
ttacagatca
ttccttatga
aagacgctga
attatgtcta
atcgtcaaaa
caaggtctca
tcgaagatac
aaagcgattt
tgcaaccgag
caaaaggatc
aactctatga
ctgctaagat
actttattcc
tcagtggaac
taggcagtct
ctgatggtta
taagacatgg
ttccaaacaa
atgagaaaca
aatcaggttt
cagaagagca
gattagattc
atttagataa
gtgaaagtat
atcatgcaga
atgaactgtt
gagaagaatt
ttactctagc
aattaggtat
tatctggtaa
cttatttacc
gttatgatgg
ttttctatcc
ctaaaggaac

cttgagtcta
tcgtgtectet
ccaggttagc
gggctatgta
tgccctettt
tattgtcaat
cctgaaagat
acaagaacat
gggacgatat
gggtaatgct
atctgctagt
tcagttaagc
aactagcaag
ttcacctagc
tatcagtcgt
ttacagcaag
tggttctaca
ttcaagcaat
tattrrtaat
tgatcatttc
tagtctagca
tgaagaagat
tgtcatgagt
aattaaggct
tttgtcatct
aaaaatcgaa
tgtcgtgaat
tccgattgat
taaacccgaa
aacgaatgtt
caatggtcaa
caatatgcta
agtatttgga
aggacaaaca
tacatttaca
tttccatgca
tgatgcttta

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



gtcagagtgt
gaaatcaaat
attcctgtaa
gtacctatct
aggaataaag
gagaaggtag
gaagaagttc
gggatgaagc
tcaggagaag
ggtgaaaata
acagaaaata
gaaaactcaa
ttagatccag
tttacagcta
gaattaagat

<210> 2

<211> 5048
<212> DNA
<213>

<400> 2

aattccttgt
aacgagagac
gzaagacccc
ataggtagga
cccttgtgtt
gggcagtttg
cagaatggtt
tacaactcga
catcgctcaa
catcgacggg
tcccaagggt
gagacagttc
acgagaggac
gggtagctat
gatgagattt
ttagaagtgg
ccaaagtaac
tgagtaggta
cgaacacaga
agggaagtcg
agagggtcag
gtcgccctgt
caagttattt
actggttcga
aatcatcttc
caacttccca
gtgaatccaa
ggcacagagt
ggttaattaa
agaaaaaact
gcagctggat
cgttcgcagg
cagaaaagtg
caaattgtaa
tactataatg
CcCaaactatc
aaggtcgatg
actaaagatg
tctaatgttg
aatccagctg
tatcactaca
ctggctggaa
aacacgcaat
cagagtcttt
ggcctggtct
catggcgacc

BVH-3

ttgatgaatt
taccgattcc
ccttcatggce
tggaaaaaga
cacaagaaaa
aaaaagaaaa
ctacagtgga
tagaaaatgt
tcattaaaaa
aaccatctga
aaccagcaga
cggataatgg
cattagagga
gttacggatt
tgccaagtgg

cgggtaagtt
tcggtgaaat
atggagcttt
gtctaagaga
atggccactc
actggggcgg
ggaaatcatt
gcagggacga
cggataaaag
gaggtttggc
tgggctgttc
ggtccctatc
cagagtggac
gtagggaagg
cccatgatta
aagtgtggcg
tgagaatatg
ttactcagag
agttaagccc
cttagctcta
cggttcgatc
cacggcgaag
tagactcgtt
gcccagtacg
tctcactttc
gtaatataag
ttcaggaact
cacgtggtag
atggttaaat
tcatcattta
cagctgttat
aaaataagga
aaaacttgac
tcaaaattac
ggaaagttcc
aacttaaaga
gaaaatatta
aaatcaatcg
ctgtagcaag
atattatcga
ttcccaaaag
aaaatatgca
ctgtagcaaa
tgaaggaact
ttgaccctgce
attaccactt

tcatggaaat
gaaattaaac
aaatgcttat
aaatcaaact

ctcaaaactt

actttctgaa
tcctgtacaa
cttgtttaat
gaatatggca
aaatggaaaa
ttctttacca
aatgttgaat
agctccagca
aggcttagat
agaagtgata

ccgacccgcea
tttagtacct
actgcagttt
tcgggacgcec
taacccagat
tcgectecta
cgcagagtgt
aagtcgggct
ctaccctggg
acctcgatgt
gcccattaaa
cgtcgcgggce
ttaccgctgg
gataaacgct
tatatcagta
acacatgtag
aaagcgaacg
ttaagtgacg
tagaacgccg
gggagtttag
ccgttaactc
atcgcgggtt
agctcagttg
ggtcatatat
caaaactcta
cacctctggce
ccaagaacaa
tctgacccta
aaccggttta
ttgaaatgag
cgtatccttg
caataatcgt
accagaccag
agatcagggc
ttatgatgcc
cgctgatatt
tgtctacctg
tcaaaaacaa
gtctcaggga
agatacgggt
cgatttatct
accgagtcag
aggatcaact
ctatgattca
taagattatc
tattccttac

83

gcttatttag
caaggaacaa
ttggacaatc
gataaaccaa
gatgaaaagg
actgggaata
gaaaaagtag
atggacggaa
gattttacag
gtatctactg
gaggcaccaa
ccagaaggga
gtagatcctg
agtgttatat
aaaaagaatt

cgaaaggcgt
gtgaagatgc
gatattgagt
agtttcgaag
aggtgatccc
aaaggtaacg
aaaggtataa
tagtgatccg
gataacaggc
cggctcgtcg
gcggcacgeg
gtaggaaatt
tgtaccagtt
gaaagcatct
agagccctga
cggactaata
gttttcttaa
atagcctagg
gaagtagttg
ctcagctggg
ccaaaggtcc
cgattcccgt
gtagagcaat
gcgggtttgg
ttacctctta
gaaagaagtt
aagaaacatc
gcagaaattt
gaaaactatt
ggatttatga
agtctatgtg
gtctcttatg
gttagccaga
tatgtaacgt
ctctttagtg
gtcaatgaag
aaagatgcag
gaacatgtca
cgatatacga
aatgcttata
gctagtgaat
ttaagctatt
agcaagccag
cctagcgccc
agtcgtacac
agcaagcttt

oe LX)

.
.
X
Ll
s0e
esee
.

aaaataacta
ccagaacggc
aatcgactta
gtattctacc
tagaagaacc
gtactagtaa
caaaatttgc
caattgaatt
gagaagcacc
gaacagttga
acgaaaaacc
atgtggggag
tacaagaaaa
tcaatatgga
tatctgattt

aatgatttgg
aggttacccg
gtctgtacca
gagacgctgt
tatcggagac
gaggcgccca
gggagcttga
gtggttccgt
ttatctceccce
catcctgggg
agctgggttc
tgagaggatc
gtcttgccaa
aagtgtgaaa
gagatgatca
ctaatagctc
attgaataga
agatacacct
ggggttgccc
agagcatctg
cgtagtgtag
cgggaccgtt
tgacttttaa
cggaattcta
ttataccaca
tcaatgtcct
tggtgtcaca
taaatagtaa
taataaagta
aatttagtaa
cctatgcact
tggatggcag
aagaaggaat
cacacggtga
aagaactctt
tcaagggtgg
ctcatgctga
aagataatga
caaatgatgg
tcgttcctca
tagcagcagc
cttcaacagc
Ccaaataaatc
aacgttacag
caaatggagt
ctgctttaga

e sece
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.
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X
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taaagttggt
cggaaataaa
tattgtggaa
acaatttaaa
aaagactagt
ttcaacgtta
tgaaagttat
atatttacca
tcaaggaaat
gaaccaacca
tgtaaaacca
tgaccctatg
attagaaaaa
tggaacgatt
catagcgtaa

gcactgtctc
cgacaggacg
catgtacagg
tgggatacta
agtgtctgac
aaggttccct
ctgcgagagce
atggaagggc
caagagttca
ctgtagtcgg
agaacgtcgt
tgctcctagt
aggcatcgct
cccacctcaa
ggtagatagg
gaggacttat
tattcaattt
gtacccatgc
cctgtgagat
ccttacaagc
cggttatcac
taaggtaacg
tcaatgggtc
atctctttga
tttcaatctt
aaagtaataa
agtattggat
actatttact
aaagaagttg
aaaatatata
aaaccagcat
ccagtcaagt
tcaggctgag
ccactatcat
gatgaaggat
ttatatcatc
taatgttcga
gaaggttaac
ttatgtcttt
tggaggtcac
taaagcacat
tagtgacaat
tgaaaatctc
tgaatcagat
tgcgattccg
agaaaagatt

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760



gccagaatgg
gaagtagtgt
gagctctctt
gctacagett
attgggcaac
aatccaggaa
attatcgctg
ttcaagaagg
aaaactagtc
gccaaagaaa
caatatggtg
ccgcatggag
cattctcaca
aataaagttt
tttaataatc
cctgaattgg
aaagtattgg
tttgaattag
gattatccag
atggccagtc
cctcaatttg
ggaaatgctt
ttaaaccaag
gcrtatttgg
caaactgata
aaacttgatg
tctgaaactg
gtacaagaaa
tttaatatgg
atggcagatt
ggaaaagtat
ttaccagagg
ttgaatccag
ccagcagtag
ttagatagtg
gtgataaaaa
atcaaaaatg
tttattatta
agttaatt

<210> 3
<211> 2523
<212> DNA

tgcctatcag
ctagtctagg
cagcatctga
atattgtaag
cgactcttcc
cttcacatga
aagatgaatc
acttgacaga
ataatggatt
tgaaagattt
tcaaacgtga
atcaccatca
gtaactatga
atactggaga
aaaactttac
agaaaaaatt
agaaagtatc
atcaacctta
aagtaagtta
aaacgatttt
cagtgcctaa
atttagaaaa
gaacaaccag
acaatcaatc
aaccaagtat
aaaaggtaga
ggaatagtac
aagtagcaaa
acggaacaat
ttacaggaga
ctactggaac
caccaaacga
aagggaatgt
atcctgtaca
ttatattcaa
agaatttatc
aagttctctc
atatataaaa

<213> BVH-11

<400> 3

atgaaaatca
gcttatgaac
atagatggaa
cgtgaaggaa
tctcatggag
gaagagctcc
atcaagggtg
gctcatgcgg
cagcatcgtg
ggacgctaca
ggcgatgect
tcagctageg
ttaagaacct
gtaagcaatc
gcaagtcaaa
caacgccatg
gccagaggtg
tctgaattgg
gtaccagatt
ccgcaacctg

ataaaaaata
taggtttgca
aacaagcgac
tcaacgccga
accattatca
tcatgaaaga
gttatgtcat
ataatgtccg
aaggagggac
ccacagatga
atatcgttcc
agttggctgce
atcgccgaca
caggaactac
gtaatgacat
tagaatctga
tagctgtccce
aaaaacgaat
caagaccaga
caccaaatcc

tggaactggt
cagtctttca
tggttatatt
acatggtgat
aaacaatagt
gaaacatgaa
aggttrrgtc
agagcaaatt
agattcrttg
agataaaaaa
aagtattgtc
tgcagatccg
actgtttaaa
agaattaacg
tctagccaat
aggtatcaat
tggtaaagta
tttaccagga
tgatggtaca
ctatcctttce
aggaactgat
taactataaa
aacggccgga
gacttatatt
tctaccacaa
agaaccaaag
tagtaattca
atttgctgaa
tgaattatat
agcacctcaa
agttgagaac
aaaacctgta
ggggagtgac
agaaaaatta
tatggatgga
tgatttcata
aaaagttaga
tttcttgaca

tctagctggg
tcaagctcaa
gcaaaaaacg
acaaatcgrtc
ttactataat
tccgaattat
taaggtaaac
tacaaaagaa
ttcagcaaac
tggttatatc
tcatggagat
tgcagaagcc
aaatagcgat
aaatactaac
tgatagtctc
tggccttatt
tcatggtaac
tgctcgtatt
agaaccaagt
tcaaccagct

tctacagttt
agcaatcctt
tttaatccaa
catttccatt
- ctagcaacac
gaagatggat
atgagtcacg
aaggctgcgce
tcatctcatg
atcgaagaaa
gtgaataaag
attgatgaac
cccgaagaag
aatgtrtgrta
ggtcaaaaac
atgctagtaa
tttggagaag
caaacattta
tttacagttc
catgcagggg
gctttagtca
gttggtgaaa
aataaaattc
gtggaagtac
tttaaaagga
actagtgaga
acgttagaag
agttatggga
ttaccatcag
ggaaatggtg
caaccaacag
aaaccagaaa
cctatgttag
gaaaaattta
acgattgaat
gcgtaaggaa
aataaaactc
tacaacttaa

tcagtagcta
actgtaaaag
gagaatttga
atcaagatta
ggcaaggtcc
cagttgaagg
ggtaaatact
gaaatcaatc
gatggtgcgg
ttcaatgcat
cattaccatt
trcctatctg
aacactccaa
acaagcaaca
ttgaaacagc
ttcgacccag
cattaccact
attccccttc
ccacaaccga
ccaagcaatc

ctacaaatgc
cttctttaac
aagatatcgt
acattccaaa
cttctecatc
acggatttga
gagaccacaa
aaaaacattt
aacaggatta
aaattgctgg
aaaaaaatgc
ataaaccggt
gagttgctaa
atttgttaaa
gcgtttcttt
aattaataac
gagtagggaa
agtatactat
caacctcttt
atacttattt
gagtgtttga
tcaaattacc
ctgtaacctt
ctatcttrgga
ataaagcaca
aggtagaaaa
aagttcctac
tgaagctaga
gagaagtcat
aaaataaacc
aaaataaacc
actcaacgga
atccagcatt
cagctagtta
taagattgcec
tagcagtaga
tgactttggg
aaagaggtgg

cacttgtttt
aaaataatcg
ctcctgatga
cggatcaagg
cttatgatgc
attcagacat
atgtttacct
ggcaaaaaca
tagcctttge
ctgatatcat
acattcctaa
gtcgggaaaa
gaacaaactg
acagcaacac
tctacaaact
cgcaaatcac
ttatccctta
gttatcgttc
ctccagaacc
caattgatga

-
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aaaacctaat
gacaagtaag
tgaagaaacg
atcaaatcaa
tcttccaatc
tgctaatcgt
tcattatttc
agaggaagtt
tccaggtaat
cattatgaaa
gattatttat
tggaattggt
aaaagaaggg
aaatagtacg
tagttttccg
accagatgga
tattgcaaac
cgcttcaaaa
agcttacaaa
aagagtgaac
tgaatttcat
gattccgaaa
catggcaaat
aaaagaaaat
agaaaactca
agaaaaactt
agtggatcct
aaatgtcttg
taaaaagaat
atctgaaaat
agcagattct
taatggaatg
agaggaagct
cggattaggc
aagtggagaa
aaaagtctga
agaatttcat
aatatttact

aagtgtctgt
tgtttcctat
ggttagcaag
ttatgtgacc
catcatcagt
tgtcaatgaa
taaggatgca
agaacatagt
acgttcacag
cgaagatacg
gaatgagtta
tctgtcaaat
ggtaccttct
taacagtcaa
gcctttgagt
aagtcgaacc
tgaacaaatg
aaaccattgg
tagtccaagt
gaaattggtc

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5048

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

1020
1080
1140
1200



aaagaagctg
tatatcccag
aagcaggaaa
cgagaatttt
aataaaggtc
gtctcaagty
catccagaac
gtagccaagt
ataaccagtg
aaaaaagata
ggtttgaccc
gaagctatct
aatcttcaat
taccataaca
actcttgagg
cattcagata
gctgatacca
gaagaaaccc
gaggaaccag
gttgaagaaa
aagtccaatg
gacaacaata
taa

<210>
<211>
<212>

4
2647
DNA

ttcgaaaagt
ccaagaatct
gtttatctca
acaataaggc
gacaagttga
ataaagtcaa
gtttaggaaa
tggcaggcaa
atgaggggga
gtttgtctga
ctccttegac
acaaccgcegt
atactgtaga
tcaaatttga
atcttttggc
atggttttgg
atcaaacgga
ctcgagaaga
aagaagaatc
aactgagaga
ccaaagagac
ctattatggc

<213> BVH-11

<400> 4

cagagatctt
aatatctagce
tgcatcaagc
cgacgcaaaa
ccgaacaaat
atcattacta
aagatccgaa
tcattaaggt
tccgtacaaa
ggacttcagc
atgatggtta
ttcctcatgg
ctgctgcaga
gacaaaatag
ctacaaatac
acattgatag
ctgatggcct
tccctcatgg
gaattgctcg
cagaagaacc
atcctcaacc
aagtaggcga
atctttcage
ctcataagct
aggcttatga
ttgattttga
tcaagttagt
gaaaaccaaa
gcaagtacac
gggatgccta
ctgaagctga
cgacagacca
gcgtgaaagc
tagaagtcaa
ttgagtggtt
tggcgactgt
ttggtaacgc
cggaaaaacc

agtgaatcaa
tgggtcagta
tcaaactgta
aacggagaat
cgtcatcaag
taatggcaag
ttatcagttg
aaacggtaaa
agaagaaatc
aaacgatggt
tatcttcaat
agatcattac
agccttecta
cgataacact
taacacaagc
tctcttgaaa
tattttcgac
taaccattac
tattattccc
aagtccacaa
agctccaagce
tggttatgtc
agaaacagca
aggagctaag
cttactagca
ggctttggat
ggatgatatt
tgcgcaaatt
aacagaagac
tgtaactcca
gagagcggea
tcaggattca
agctaagaag
aaacggtagt
tgacgaaggc
caagtactat
tagcgaccat
aagcgaggag

aggcgatggt
ttcagcagaa
taagctagga
ttatgactta

ttttgaggct-

gttagtggat
accaaatgcg
gtacacaaca
tgcctatgta
agctgagaga
agaccatcag
gaaagcagct
agtcaaaaac
gtggtttgac
gactgtcaag
taacgctagce
aaaaccaagc
gaaaccacaa
accagaggaa
ggctgaagat
tctcacagga
agaagctgaa

atatacttaa
gctacacttg
aaagaaaata
ttgactcctg
attacggatc
gtcccttatg
aaggattcag
tactatgttt
aatcggcaaa
gcggtagect
gcatctgata
cattacattc
tctggteggg
ccaagaacaa
aacaacagca
cagctctaca
ccagcgcaaa
cactttatcc
cttcgttatc
ccgactccag
aatccaattg
tttgaggaga
gcaggcattg
aaaactgacc
agaattcacc
aacctgttog
cttgccttct
acctacactg
ggttatatct
catatgaccc
gcccaggett
ggaaatactg
gtgccacttg
ttaatcatac
ctttatgagg
gtcgaacatc
gttcaaagaa
aaacctcaga

20

tatgtctttg
acagcagcag
gctaagaaaa
ctagcaagaa
ttggataacc
gatattcttg
Ccaaattacct
gaagacggtt
actccacata
gcggcagccc
gattcaggaa
aagaaggtgc
ggtagtttaa
gaaggccttt
tactatgtcg
gaccatgttc
gaggagaaac
agcgagaaac
tcagaagaac
ttacttggaa
ttaaaaaata
aaactattgg

gaaaagagga
ttttaagtgt
atcgtgtttc
atgaggttag
aaggttatgt
atgccatcat
acattgtcaa
accttaagga
aacaagaaca
ttgcacgttc
tcatcgaaga
ctaagaatga
aaaatctgtc
actgggtacc
acactaacag
aactgccttt
tcacaagtcg
cttatgaaca
gttcaaacca
aacctagtcc
atgagaaatt
atggagtttc
atagcaaact
tcccatctag
aagatttact
aacgactcaa
tagctccgat
atgatgagat
ttgatcctcg
atagccactg
atgctaaaga
aggcaaaagg
atcgtatgcc
ctcattatga
cacctaaggg
caaacgaacg
acaaaaatgg
cagaaaaacc

aggagaatgg
gcattgatag
ctgacctecc
ttcaccaaga
tgttggaacg
ccttcttage
acactgatga
atatctttga
tgacccatag
aggcttatgc
atactgaggc
cacttgatcg
tcatacctca
atgaggcacc
aacatccaaa
aaagaaacaa
ctcagacaga
cagagtctcc
ctcaggtcga
aaatccagga
atttactatt
ctttattaaa

aagaatgaaa
ctgtgcttat
ctatatagat
caagcgtgaa
gacctctcat
cagtgaagag
tgaaatcaag
tgcagctcat
tagtcagcat
acagggacgc
tacgggcgat
gttatcagct
aaatttaaga
ttctgtaagce
tcaagcaagt
gagtcaacgc
aaccgccaga
aatgtctgaa
ttgggtacca
aagtccgcaa
ggtcaaagaa
tcgttatatc
ggccaagceag
tgatcgagaa
tgataataaa
ggatgtctca
tcgtcatcca
tcaagtagcec
tgatataacc
gattaaaaaa
gaaaggtttg
agcagaagct
ttacaatctt
ccattaccat
gtatactctt
tccgcattca
tcaagctgat
tgaggaagaa

agtttctcgt
caaactggcc
atctagtgat
tttacttgat
actcaaggat
tccgattegt
tgagattcaa
tcctegtgat
ccactggatt
taaagagaaa
aaaaggagca
tatgccttac
ttatgaccat
taaggggtat
cgaacgtccg
aaatggtcaa
aaaacctgag
aaaaccaaca
gactgaaaag
tccaattatc
tggcacccag
ggagagtaag

atcaataaaa
gaactaggtt
ggaaaacaag
ggaatcaacg
ggagaccatt
ctcctcatga
ggtggttatg
gcggataatg
cgtgaaggag
tacaccacag
gcctatatcg
agcgagttgg
acctatcgcec
aatccaggaa
caaagtaatg
catgtagaat
ggtgtagctg
ttggaaaaac
gattcaagac
cctgcaccaa
gctgttcgaa
ccagccaaga
gaaagtttat
ttttacaata
ggtcgacaag
agtgataaag
gaacgtttag
aagttggcag
agtgatgagg
gatagtttgt
acccctectt
atctacaacc
caatatactg
aacatcaaat
gaggatcttt
gataatggtt
accaatcaaa

acccctcgag

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2160
2160
2220
2280
2340
2400
2460
2520
2523

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



aagagaaacc
aatcaccaga
gagaggctga
agactctcac
tggcagaagc
ttctaactce
gttctag

<210> S
<211> 2639
<212> DNA

acaaagcgag
ggaatcagaa
agatttactt
aggattaaaa
tgaaaaacta
taaaaacagg

<213> BVH-11-2

<400> 5

gggtcttaaa
aaatctggaa
tcaataaaaa
aacttggtcg
atggtgatca
aggggatcaa
atggagacca
aacttctcat
agggtggcta
atgcggacaa
atcataactc
cggatgatgg
tcgttcectca
tagctgetgce
gttataatgc
caacttatca
aacccttatc
caagtcgaac
atgaacaaat
caaaccattg
ctagtccaag
agaaattggt
gagtttctcg
gcaaactggc
catctagtga
atttacttga
gactcaagga
ctccgatteg
atgagattca
atcctcgtga
gccactggat
ctaaagagaa
caaaaggagc
gtatgcctta
attatgacca
ctaaggggta
acgaacgtcc
aggcagacca
ctcaccctga
tttataaacc
aggctgaaat
ccttgctaga
gtctaaaaag
atagtctctt

<210> 6
<211> 1039
<212> PRT
<213> BVH-3
<400> 6

1

actctgaatc
gaaaatatga
atatctagca
tcaccaagct
ggctggtcaa
cgccgaacaa
ttatcattac
gaaagatccg
tgtgattaag
tattcggaca
aagagcagat
gtatatcttc
cggcgaccat
agaagcctat
aaatccagtt
tcaaaatcaa
agaacgccat
cgccagaggt
gtctgaattg
ggtaccagat
tctgcaacct
caaagaagct
ttatatccea
caagcaggaa
tcgagaattt
taataaaggt
tgtctcaagt
tcatccagaa
agtagccaag
tataaccagt
taaaaaagat
aggtttgacc
agaagctate
caatcttcaa
ttaccataac
tagtcttgag
gcattcagat
agatagtaaa
atctgatgaa
aagcactgat
tcctcaagta
aaaagtaaca
tagtctrctt
ggctttgtta

aaaccagagt
gaacctcagg
ggaaaaatcc
aataatttac
ttggctttat
ataggagaac

ctttagaggc
gtgttctage
ggttcagtgg
ggtcaggtta
aaggcagaaa
attgttatca
tataatggca
aattatcagt
gtagacggaa
aaagaagaga
aatgctgttg
aatgcatctg
taccattaca
tggaatggga
caaccaagat
ggggaaaaca
gtagaatctg
gtagctgtcc
gaaaaacgaa
tcaagaccag
gcaccaaatc
gttcgaaaag
gccaaggatc
agtttatctc
tacaataagg
cgacaagttg
gataaagtca
cgtttaggaa
ttggcaggea
gatgagggag
agtttgtctg
cctecttega
tacaaccgcg
tatactgtag
atcaaatttg
gatcttttgg
aatggttttg
cctgatgaag
aaagagaatc
acggaagaga
gagaattctg
gatcctagta
ctcggaacga
aaagaaagtc

ctccaaaacc
tcgagactga
aggatccaat
tatttggcac
taaaggagag
gggaaaacga

agacccacaa
agaagaatta
cagtccttgce
agaaagagtc
atttgacacc
agattacgga
aggttcctta
tgaaggattc
aatactatgt
ttaaacgtca
ctgcagccag
atatcattga
ttcctaagaa
agcagggatc
tgtcagagaa
tttcaagcct
atggccttat
ctcatggtaa
ttgctegtat
aacaaccaag
ctcaaccagc
taggcgatgg
tttcagcaga
ataagctagg
cttatgactt
attttgaggt
agttagtgga
aaccaaatgc
agtacacaac
atgcctatgt
aagctgagag
cagaccacca
tgaaagcagc
aagtcaaaaa
agtggtttga
cgactgtcaa
gtaacgctag
ataaggaaca
acgctggttt
cagaggaaga
ttattaacgc
ttagacaaaa
aagataataa
aaccggctcc

Met Lys phe Ser Lgs Lys Tyr Ile Ala Aéa Gly
1

Ser Leu Ser Leu Cys Ala Tyr Ala Leu Ash Gln

aacagaggaa
aaaggttgaa
tatcaagtcc
ccaggacaac
taagtaaagg
aaaatgagag

aatgacaaga
aagtgaggaa
cctaagtgtt
taatcgagtt
agatgaagtc
tcaaggttat
tgatgccatc
agacattgtc
ttaccttaaa
gaagcaggaa
agcccaagga
ggacacgggt
tgagttatca
tcgtecttct
ccacaatctg
tttacgtgaa
tttcgaccca
ccattaccac
tattcccctt
tccacaatcg
tccaagcaat
ttatgtcttt
aacagcagca
agctaagaaa
actagcaaga
tttggataac
tgatattctt
gcaaattacc
agaagacggt
aactccacat
agcggcagec
ggattcagga
taagaaggtg
cggtagttta
cgaaggcctt
gtactatgtc
tgaccatgtt
tgatgaagta
aaatccttca
agctgaagat
taagatagca
tgctatggag
cactatttca
tatacagtag

apee
ecas

ccagaagaag
gaaaaactga
aatgccaaag
aatactatta
tagcagcatt
cagaatgtga

cctatttaga
agaatgaaaa
tgttectatg
tcttatatag
agtaagagag
gtgacctctc
atcagtgaag
aatgaaatca
gatgcggece
cacagtcata
cgttatacaa
gatgcttata
gctagcgagt
tcaagttcta
actgtcactc
ttgtatgcta
gcgcaaatca
tttatcectt
cgttatcgtt
actccggaac
ccaattgatg
gaggagaatg
ggcattgata
actgacctcc
attcaccaag
ctgttggaac
gccttcttag
tacactgatg
tatatctrtg
atgacccata
caggcttatg
aatactgagg
ccacttgatc
atcatacctc
tatgaggcac
gaacatccaa
cgtaaaaata
agtgagccaa
gcagataatc
accacagatg
gatgcggagqg
acattgactg
gcagaagtag
taaaatgaa

ser ala val Ile val

) 15
His Arg Ser GlIn Glu

2340
2400
2460
2520
2580
2640
2647

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2639



Asn
Gln
Ile
Thr
AsSp
Leu
Lys
Asp
145
val
Gln
Ile
Tyr
Ala
225
Tyr
ser
Lys
Gly
val
305
Leu
Thr
ser
Glu
val
385
His
Asn
ser
Ile
AsSn
465
Ala
ser
Lys
Glin
Ala

545
Glu

Lys
Lys
Gln
Ser
Ala
Lys
val
130
Asn
Lys
Gly
Ile
His
210
Lys
Ser
Thr
Glu
Leu
290
Ala
ser
Gly
Leu
Leu
370
Glu
Tyr
Ser
His
Ile
450
His
Gln
Leu
ASp
TYyr
530
Ile

His

Asp
35

ser
Ala
His
Leu
ASp
115
Asp
val
Asp
Arg
Glu
195
Tyr
Ala
ser
ser
Leu
275
val
Ile
Ala
Ser
Gly
355
Ser
Glu
Ile
Leu
Glu
435
Ala
Tyr
Lys
ser
Leu
515
Gly
Ile

Lys

20

Asn Asn Arg val

Glu
Glu
Gly
Phe
100
Ala
Gly
Arg
Asn
Tyr
180
Asp
Ile
His
Thr
Lys
260
Tyr
Phe
Pro
Leu
Thr
340
Ser
Ser
Thr
Pro
Ala
420
Lys
Glu
Phe
His
ser
500
Asp
val
Tyr

Pro

Asn
GIn
Asp
85

ser
Asp
Lys
Thr
Glu
165
Thr
Thr
Pro
Leu
Ala
245
Pro
Asp
ASp
His
Glu
325
val
Leu
Ala
Ala
Lys
405
Thr
His
Asp
Phe
Leu
485
H1s
Lys
Lys
Pro

val

Leu
Ile
70

His
Glu
Ile
Tyr
Lys
150
Lys
Thr
Gly
Lys
Ala
230
Ser
Ala
Ser
Pro
Gly
310
Glu
ser
Ser
Ser
Thr
390
Ser
Pro
Glu
Glu
Lys
470
Gly
Glu
Lys
Arg
His
550
Gly

Thr
55

val
Tyr
Glu
val
Tyr
135
Asp
val
ASn
Asn
ser
215
Gly
Asp
Asnh
Pro
Ala
295
Asp
Lys
Thr
Ser
AsSp
375
Ala
Asn
ser
Glu
Ser
455
Lys
Glu
Gln
Ile
Glu
535
Gly

Ile

ser
40

Pro
Ile
His
Leu
Asn
120
val
Glu
Asn
Asp
Ala
200
Asp
Lys
Asn
Lys
ser
280
Lys
His
Ile
Asn
Asn
360
Gly
Tyr
Gln
Pro
Asp
440
Gly
Asp
val
Asp
Glu
520
Ser
Asp

Gly

L

25
Tyr

Asp
Lys
Tyr
Leu
105
Glu
Tyr
Ile
ser
Gly
185
TYyr
Leu
Asn
Asn
Ser
265
Ala
Ile
Tyr
Ala
Ala
345
Pro
Tyr
Ile
Ile
Ser
425
Gly
Phe
Leu
LysS
Tyr
505
Glu
Ile
His

His

val
Gln
Ile
Tyr
Met
val
Leu
Asn
Asn
170
Tyr
ile
ser
Met
Thr
250
Glu
GIn
Ile
His
Arg
330
Lys
Ser
1ile
val
Gly
410
Leu
TYyr
val
Thr
Thr
490
Pro
Lys
val
His

Ser

Asp Gly Ser
45

val
Thr
75
Asn
Lys
Lys
Lys
Arg
155
val
val
val
Ala
Gin
235
Gln
ASn
Arg
Ser
Phe
315
Met
Pro
Ser
Phe
Arg
395
GIn
Pro
Gly
Met
Glu
475
Ser
Gly
Ile
val
His
555
His

ser
60
Asp
Gly
Asp
Gly
ASp
140
GIn
Ala
Phe
Pro
ser
220
Pro
Ser
Leu
Tyr
Arg
300
Ile
val
Asn
Leu
Asn
380
His
Pro
Ile
Phe
ser
460
Glu
His
Asn
Ala
Asn
540
Ala

Ser

Gln
Gln
Lys
Pro
Gly
125
Ala
Lys
val
ASh
His
205
Glu
Ser
val
Gln
Ser
285
Thr
Pro
Pro
Glu
Thr
365
Pro
Gly
Thr
Asn
Asp
445
His
Gln
Asn
Ala
Gly
525
Lys
Asp

Asn

Lys
Gly
val
Asn
110
Tyr
Ala
Gin
Ala
Pro
190
Gly
Leu
Gin
Ala
ser
270
Glu
Pro
Tyr
Ile
val
350
Thr
Lys
Asp
Leu
Pro
430
Ala
Gly
Ile
Gly
Lys
510
Ile
Glu
Pro

Tyr

Ser
Glu
Tyr
Pro
95

Tyr
Ile
His
Glu
Arg
175
Ala
Gly
Ala
Leu
Lys
255
Leu
Ser
Asnh
Ser
ser
335
val
Ser
ASp
His
Pro
415
Gly
Asn
Asp
Lys
Leu
495
Glu
Met
Lys

Ile

Glu,

Ser
Gly
val
80

Tyr
Gln
Ile
Ala
His
160
Ser
Asp
His
Ala
Ser
240
Gly
Leu
Asp
Gly
Lys
320
Gly
ser
Lys
Ile
Phe
400
Asn
Thr
Arg
His
Ala
480
Asp
Met
Lys
Asn
Asp

560
Leu



Phe
Thr
Phe
Phe
625
val
Lys
Gin
Asp
Leu
705
Gly
Thr
Leu
Leu
Phe
785
val
Pro
Lys
Ser
Thr
865
Gly
Leu
Thr
Gly
Pro
945
Glu
Ser
Pro

Leu

Pro

1025

Lys
Gly
Asn
610
ser
Lys
val
Pro
Tyr
690
Ala
Asp
Asp
Glu
Asn
770
Met
Pro
Gin
val
Glu
850
val
Met
Tyr
Gly
Lys
930
Ala
Asn
ASp
val

Asp

Pro
Glu
595
Asn
Phe
Leu
Phe
Tyr
675
Pro
Tyr
Thr
Ala
Asn
755
GlIn
Ala
Ile
Phe
Glu
835
Thr
Asp
Lys
Leu
Glu
915
val
Asp
Ser
Pro
Gln

995
Ser

1010

Ser

<210> 7

<211>
<212>
<213>

<400> 7
Met Lys Ile Asn
1

Gly

840
PRT
BVH-11

Glu
580
Glu
Gln
Pro
Ile
Gly
660
Leu
Glu
Lys
Tyr
Leu
740
AsSn
Gly
Asn
Leu
Lys
820
Glu
Gly
Pro
Leu
Pro
900
Ala
Ser
Ser
Thr
Met
980
Glu
val

Glu

565
Glu

Leu
Asn
Pro
Thr
645
Glu
Pro
val
Met
Leu
725
val
Tyr
Thr
Ala
Glu
805
Arg
Pro
Asn
val
Glu
885
Ser
Pro
Thr
Leu
Asp
965
Leu
Lys
Ile
val

Gly
Thr
Phe
Glu
630
Pro
Gly
Gly
ser
Ala
710
Arg
Arg
Lys
Thr
Tyr
790
Lys
Asn
Lys
Ser
Gln
870
Asn
Gly
Gln
Gly
Pro
950
Asn
ASp
Leu
Phe

Ile

val
AsSn
Thr
615
Leuy
Asp
val
GIn
Tyr
695
Ser
val
val
val

Arg
775
Leu
Glu
LYysS
Thr
Thr
855
Glu
val
Glu
Gly
Thr
935
Glu
Gly
Pro
Glu

Asn
1015

Ala
val
600
Leu
Glu
Gly
Gly
Thr
680
Asp
Gln
Asn
pPhe
Gly
750
Thr
Asp
Asn
Ala
ser
840
ser
Lys
Leu
val
Asn
920
val
Ala
Met
Ala

Lys

Lys
585
val

A]a
Lys
Lys
AsSn
665
Phe
Gly
Thr
Pro
Asp
745
Glu
Ala
Asn
Gln
Glin
825
Glu
Asn
val

Phe
Ile
905
Gly
Glu
Pro
Leu
Leu

985
Phe

1000

Met

Asp

Lys Lys Asn

1030

Lys Tyr Leu Ala

Asn
Asn
Lys
val
650
Ile
Lys
Thr
Ile
Gin
730
Glu
Ile
Gly
Gln
Thr
810
Glu
Lys
Ser
Ala
Asn
890
Lys
Glu
Asn
Asn
Asn
970
Glu
Thr
Gly

Leu

Gly
10

Glu
Leu
Gly
Leu
635
Leu
Ala
Tyr
Phe
Phe
715
Phe
Phe
Lys
Asn
Ser
795
Asp
AsSn

val

"Thr

LyS
875
Met
Lys
Asn
Gln
Glu
955
Pro
Glu
Ala
Thr

Ser
103

Gly Asn

Leu LysS
605
Gln Lys
620
Gly 1Ile

Glu Lys
Asn Phe

Thr Ile
685
Thr val
700
Tyr Pro

Ala val
His Gly

Leu Pro
765

Lys Ile

780

Thr Tyr

Lys Pro
Ser Lys

Glu Lys
845

Leu Glu

860

Phe Ala

Asp Gly
Asn Met

Lys Pro
925

pro Thr

940

Lys Pro

Glu Gly
Ala Pro

ser Tyr
1005

Ile Glu

1020

Asp Phe

5

Lys
590
Asn
Arg
Asn
val

Glu
670
Ala
Pro
Phe
Pro
Ash
750
Ile
Pro
Ile
Ser
Leu
830
Glu
Glu
Glu
Thr
Ala
910
Ser
Glu
val

Asn
Ala
990
Gly
Leu

Ile

ser val Ala Thr

575
val

Ser
val
Met
Ser
655
Leu
Ser
Thr
His
Lys
735
ala
Pro
val
val
Ile
815
AsSp
Lys
val
Ser
Ile
895
Asp
Glu
Asnh
Lys
val
975
val
Leu
Arg

Ala

Leu
15

Tyr
Thr
ser
Leu
640
Gly
Asp
Lys
Ser
Ala
720
Gly
Tyr
Lys
Thr
Glu
800
Leu
Glu
Leu
Pro
Tyr
880
Glu
Phe
Asn
Lys
Pro
960
Gly
Asp
Gly

Leu

val



Leu
Lys
Lys
Asn
65

Ser
Ala
Lys
val
Asn
145
Gln
Ala
Ala
Gly
Leu
225
Leu
Trp
AsSn
Ser
Glu
305
Ala
Tyr
Leu
Pro
Pro
385
Lys
Gly
Ala
Leu
AsSn
465
Asn
Arg
Leu
Asn

Ala
545

Ser
Glu
Thr
50

Ala
His
Ile
Asp
Asn
130
val
His
Arg
ser
Asp
210
Ala
Arg
val
Asn
Leu
290
Ser
Arg
Glu
Arg
Ser
370
Asn
Glu
val
Gly
Gly
450
Lys
Lys
Leu
Ala
Ala

530
Gly

val
Asn
Glu
Glu
Gly
Ile
Ser
115
Gly
Arg
Arg
Ser
Asp
195
His
Ala
Thr
Pro
Ser
275
Leu
Asp
Gly
GlIn
TYyr
355
Pro
Pro
Ala
ser
Ile
435
Ala
Ala
Gly
Lys
Phe
515
GlIn

Lys

Cys
20

Asn
AsSn
GIn
Asp
Ser
100
Asp
Lys
Thr
Glu
Gln
180
Ile
Tyr
Ala
Tyr
Ser
260
Asn
Lys
Gly
val
Met
340
Arg
Gln
Gln
val
Arg
420
Asp
Lys
Tyr
Arg
Asp
500
Leu
Ile

Tyr

Ala
Arg
Leu
Ile
His
Glu
Ile
Tyr
Lys
Gly
165
Gly
Ile
His
Glu
Arg
245
val
Thr
Gln
Leu
Ala
325
Ser
Ser
Pro
Pro
Arg
405
Tyr
Ser
Lys
Asp
Gln
485
val
Ala
Thr

Thr

Tyr
val
Thr
val
70

Tyr
Glu
val
Tyr
Glu
150
Gly
Arg
Glu
Tyr
Ala
230
Arg
Ser
Asn
Leu
Ile
310
val
Glu
Asn
Thr
Ala
390
Lys
Ile
Lys
Thr
Leu
470
val
Ser
Pro
Tyr

Thr
550

Glu
Ser
Pro
55

Ile
His
Leu
ASn
val
135
Glu
Thr
Tyr
Asp
Ile
215
Phe
GIn
Asn
Ser
Tyr
295
Phe
Pro
Leu
His
Pro
375
Pro
val
Pro
Leu
Asp
455
Leu
Asp
Ser
Ile
Thr

535
Glu

4

Leu Gly Leu
25

Tyr
40

ASp
Lys
Tyr
Leu
Glu
120
Tyr
Ile
Ser
Thr
Thr
200
Pro
Leu
AsSn
Pro
Gln
280
Lys
Asp
His
Glu
Trp
360
Glu
Ser
Gly
Ala
Ala
440
Leu
Ala
Phe
Asp
Arg
520
Asp
Asp

Ile
Glu
ITe
Tyr
Met
105
Ile
Leu
Asn
Ala
Thr
185
Gly
Lys
Ser
Ser
Gly
265
Ala
Leu
Pro
Gly
Lys
345
val
Pro
ASn
Asp
Lys
425
Lys
Pro
Arg
Glu
Lys
505
His
Asp
Gly

Asp
val
Thr
Asn
90

Lys
Lys
Lys
Arg
Asn
170
Asp
Asp
ASh
Gly
Asp
250
Thr
Ser
Pro
Ala
Asn
330
Arg
Pro
Ser
Pro
Gly
410
Asn
Gln
Ser
Ile
Ala
490
val
Pro
Glu

Tyr

His
Gly
Ser
Asp
75

Gly
Asp
Gly
Asp
Gin
155
Asp
Asp
Ala
Glu
Arg
235
AsSn
Thr
Gln
Leu
Gln
315
His
Ile
Asp
Pro
Ile
395
Tyr
Leu
Glu
ser
His
475
Leu
Lys
Glu
Ile

Ile
555

Gln
Lys
Lys
GlIn
Lys
Pro
Gly
Ala
140
Lys
Gly
Gly
Tyr
Leu
220
Glu
Thr
Asn
Ser
Ser
300
Ile
Tyr
Ala
Ser
Ser
380
Asp
val
Ser
Ser
Asp
460
Gln
Asp
Leu
Arg
Gln

540
Phe

Ala
GlIn
45

Arg
Gly
val
Asn
Tyr
125
Ala
Gln
Ala
Tyr
Ile
205
Ser
Asn
Pro
Thr
ASn
285
GlIn
Thr
His
Arg
Arg
365
Pro
Glu
Phe
Ala
Leu
445
Arg
Asp
Asn
val
Leu
525
val

Asp

Glin
Ala
Glu
Tyr
Pro
Tyr
110
val
His
Glu
val
Ile
190
val
Ala
Leu
Arg
Asn
270
Asp
Arg
Ser
Phe
Ile
350
Pro
Gln
Lys
Glu
Glu
430
Ser
Glu
Lteu
Leu
Asp
510
Gly
Ala

Pro

Thr
Thr
Gly
val
Tyr
95

Gln
Ile
Ala
His
Ala
175
Phe
Pro
Ser
Ser
Thr
255
Thr
Ile
His
Arg
Ile
335
Ile
Glu
Pro
Leu
Glu
415
Thr
His
Phe
Leu
Leu
495
Asp
Lys
Lys

Arg

val
Gln
Ile
Thr
80
Asp
Leu
Lys
Asp
Ser
160
Phe
Asn
His
Glu
Asn
240
Asn
ser
Asp
val
Thr
320
Pro
Pro
Glu
Ala
val
400
Asn
Ala
Lys
Tyr
Asp
480
Glu
Ile
Pro

Leu

Asp

560



Ile
Ser
Ala
His
Asn
625
Asn
His
Leu
val
Gly
705
Ala
Glu
Lys
Glu
Leu
785
Lys
Phe

Leu

Thr
His
Gln
GlIn
610
Arg
Leu
Tyr
Tyr
Lys
690
Phe
Asp
Lys
Pro
Glu
770
Arg
Ser
Gly

Ala

<210> 8
<211> 838

<212>

Ser
Trp
Ala
595
Asp
val
Glin
Asp
Glu
675
Tyr
Gly
Thr
Pro
Glu
755
Ser
Glu
Asn
Thr

Leu
835

PRT

Asp
Ile
580
Tyr
Ser
Lys
Tyr
His
660
Ala
Tyr
Asn
Asn
Glu
740
Ser
Glu
Ala
Ala
GlIn

820
Leu

<213> BVH-11-2
<400> 8

Met
1
Leu
Lys
GIn
Ile
65
Thr
AsSp
Leu
Lys
Asp
145
Ser

Ala

Lys
Ser
Lys
Lys
50

Asn

Ser

Ala
Lys
val
130
Asn
His

Gln

Ile
val
Glu
35

Ala
Ala

His

Ile
Asp
115
Asp
Ile
Asn

Gly

Asn
Cys
20

Ser
Glu
Glu
Gly
Ile
100
ser
Gly
Arg
His

Arg

Glu
565
Lys
Ala
Gly
Ala
Thr
645
Tyr
Pro
val
Ala
Gln
725
Glu
Pro
Glu
Glu
Lys
805
Asp
Lys

Lys
5
Ser
Asn
Asn
Gln

Asp
85

ser
Asp
Lys
Thr
Asn

165
Tyr

Gly Asp Ala

Lys
Lys
Asn
Ala
630
val
His
Lys
Glu
Ser
710
Thr
Glu
Lys
Pro
Asp
790
Glu
Asn

Glu

Lys
Tyr
Arg
Leu
Ile
70

His
Glu
Ile
Tyr
Lys
150
Ser

Thr

Asp
Glu
Thr
615
Lys
Glu
Asn
Gly
His
695
Asp
Glu
Thr
Pro
Gln
775
Leu
Thr
Asn

Ser

Tyr
Glu
val
Thr
val

Tyr

Glu
val
Tyr
135
Glu
Arg

Thr

Ser
Lys
600
Glu
Lys
val
Ile
Tyr
680
Pro
His
Lys
Pro
Thr
760
val
Leu
Leu
Thr

Lys
840

Leu
Leu
Ser
40

Pro
Ile

His

Leu
Asn
120
val
Glu
Ala

Asp

Thr

Ile
825

Ala
Gly
25

Tyr
Asp
Lys
Tyr
Leu
105
Glu
Tyr
Ile
Asp

Asp

Gly
10

Arg
Ile
Glu
Ile

Tyr
90

Met
Ile
Leu
Lys
Asn

170
Gly

Ser
His
Asp
val
Thr
75

Asn
Lys
Lys
Lys
Arg
155
Ala

Tyr

val
GIn
Gly
Ser
60

Asp

Gly

Asp
Gly
Asp
140
Gln
val

Ile

val
Asp
Asn

Ala

Ala
Ala
Asp
45

Lys
Gin

Lys

Pro

Gly
125
Ala
Lys
Ala

Phe

Met
Arg
590
Ser
Ala
Met
Ile
Asp
670
Leu
Ser
AsSn
Pro
Gln
750
Glu
Glu
Pro
Asn

Glu
830

val
Gly
Gln
Arg
Gly
val
Asn
110
Tyr
Ala
Glin
Ala

Asn

Pro
Ile
655
Glu
Ala
Asp
Gly
GlIn
735
Ser
Ser
Glu
Ile
Leu

815
Lys

Leu
15

Gln
Ala
Glu
Tyr

Pro
95

Tyr
val
His
Glu
Ala

175
Ala

His
Ala
Asp
Tyr
Tyr
640
Pro
Gly
Thr
Asn
GlIn
720
Thr
Glu
Pro
Lys
Ile
800
Leu

Leu

Ala
val
Gly
Gly
val
80

Tyr
Gln
Ile
Ala
His
160
Arg

Ser



Asp
His
Ala
225
Ser
His

Ile

Arg
305
Ile
Ile
Glu
Pro
Leu
385
Glu
Thr
His
Phe
Leu
465
Leu
Asp
Lys
Lys
Arg
545
Thr
Ala
Thr
Ile
Pro
625
Ile
Glu
Ala
Asp
Asp
705
Glu

Ile
Tyr
210
Ala
Ser
Asn
Ser
val
290
Thr
Pro
Pro
Glin
Ala
370
val
Asn
Ala
Lys
Tyr
450
Asp
Glu
Ile
Pro
Leu
530
Asp
His
Ala
Asp
Tyr
610
Tyr
Pro
Gly
Thr
AsSn
690
Gln

Pro

Ile
195
His
Glu
Ser
Leu
Ser
275
Glu
Ala
Tyr
Leu
Pro
355
Pro
Lys
Gly
Ala
Leu
435
Asn
Asn
Arg
Leu
Asn
515
Ala
Ile
Ser
Ala
His
595
Asn
Asn
His
Leu
val
675
Gly
Asp

Thr

180
Glu

Tyr
Ala
Tyr
Thr
260
Leu
Ser
Arg
Glu
Ar

340
Ser
Asn
Glu
val
Gly
420
Gly
Lys
Lys
Leu
Ala
500
Ala
Gly
Thr
His
Gln
580
Gln
Arg
Leu
Tyr
Tyr
660
Lys
Phe
ser

His

Asp
Ile
Tyr
Asn
245
val
Leu
Asp
Gly

Gln
325

g Tyr

Pro
Pro
Ala
Ser
405
Ile
Ala
Ala
Gly
Lys
485
Phe
GIn
Lys
Ser
Trp
565
Ala
Asp
val
Gln
Asp
645
Glu
Tyr
Gly
Lys

Pro

Thr Gly Asp

Pro
Trp
230
Ala
Thr
Arg
Gly
val
310
Met
Arg
Gln
GlIn
val
390
Arg
Asp
Lys
Tyr
Arg
470
Asp
Leu
Ile
Tyr
Asp
550
Ile
Tyr
Ser
Lys
Tyr
630
His
Ala
Tyr
Asn
Pro

710
Glu

Lys
215
Ash
AsSh
Pro
Glu
Leu
295
Ala
Ser
Ser
Ser
Pro
375
Arg
Tyr
Ser
Lys
Asp
455
Gln
val
Ala
Thr
Thr
535
Glu
Lys
Ala
Gly
Ala
615
Thr
Tyr
Pro
val
Ala
695
Asp

Ser

200
Asn

Gly
Pro
Thr
Leu
280
Ile
val
Glu
Asn
Thr
360
Ala
Lys
Ile
Lys
Thr
440
Leu
val
Ser
Pro
Tyr
520
Thr
Gly
Lys
Lys
Asn
600
Ala
val
His
Lys
Glu
680
Ser
Glu

Asp

6

185
Ala

Glu
Lys
val
Tyr
265
Tyr
Phe
Pro
Leu
His
345
Pro
Pro
val
Pro
Leu
425
Asp
Leu
AsSp
Ser
Ile
505
Thr
Glu
Asp
Asp
Glu
585
Thr
Lys
Glu
AsSn
Gly
665
His
Asp
Asp

Glu

Tyr
Leu
Glin
Gln
250
His
Ala
Asp
His
Glu
330
Trp
Glu
Ser
Gly
Ala
410
Ala
Leu
Ala
Phe
Asp
490
Arg
Asp
Asp
Ala
ser
570
Lys
Glu
Lys
val
Ile
650
Tyr
Pro
His
Lys
Lys

Ile
Ser
Gly
235
Pro
GIn
Lys
Pro
Gly
315
Lys
val
Pro
Asn
Asp
395
Lys
Lys
Pro
Arg
Glu
475
Lys
His
Asp
Gly
Tyr
555
Leu
Gly
Ala
val
Lys
635
Lys
Ser
Asn
val
Glu

715
Glu

val
Ala
220
Ser
Arg
Asn
Pro
Ala
300
Asn
Arg
Pro
ser
Pro
380
Gly
Asp
Gln
Ser
Ile
460
val
val
Pro
Glu
Tyr
540
val
Ser
Leu
Lys
Pro
620
Asn
Phe
Leu
Glu
Arg
700
His

Asn

Pro
205
ser
Arg
Leu
Gln
Leu
285
Gln
His
Ile
Asp
Pro
365
Ile
Tyr
Leu
Glu
Ser
445
His
Leu
Lys
Glu
Ile
525
Ile
Thr
Glu
Thr
Gly
605
Leu
Gly
Glu
Glu
Arg
685
Lys
Asp

His

190
His
Glu
Pro
Ser
Gly
270
Ser
Ile
Tyr
Ala
ser
350
Ser
Asp
val

Ser
Ser
430
Asp
GIn
Asp
Leu
Arg

510
Gln
Phe
Pro
Ala
Pro
590
Ala
ASp
Ser
Trp
Asp
670
Pro
Asn
Glu

Ala

Gly
Leu
Ser
Glu
255
Glu
Glu
Thr
His
Ar

335
Arg
Leu
Glu
Phe
Ala
415
Leu
Arg
Asp
Asn
val
495
Leu
val
Asp
His
Glu
575
Pro
Glu
Arg
Leu
Phe
655
Leu
His
Lys

val

G]y‘

Asp
Ala
Ser
240
Asnh
Asn
Arg
Ser

Phe
320

g Ile

Pro
GIn
Lys
Glu
400
Glu
Ser
Glu
Leu
Leu
480
Asp
Gly
Ala
Pro
Met
560
Arg
Ser
Ala
Met
Ile
640
Asp
Leu
Ser
Ala
Ser

720
Leu



Asn

Thr

val
Leu
785
Leu

Thr

Pro
Glu
Glu
770
Glu
Thr

Ile

Ser

Glu
755

Asn
Lys
Gly

Ser

Ala
740
Glu
Ser
val
Leu

Ala

725
Asp

Ala

val
Thr
Lys

805
Glu

Asn Leu Tyr

Glu Asp Thr

760

Ile Asn Ala

775

Asp Pro Ser

790
Ser

Ser Leu

val Ser

Gln Pro

835

<210> 9
<211> 2528
<212> DNA
<213> BVH-3

<400> 9

tgtgcctatg
tatgtggatg
cagaaagaag
acgtcacacg
agtgaagaac
gaagtcaagg
gcagctcatg
gtcaaagata
acgacaaatg
tatatcgttc
gaattagcag
tattcttcaa
gaagaagatg
gtcatgagtc
attaaggctg
ttgtcatctc
aaaatcgaag
gtcgtgaata
ccgattgatg
aaacccgaag
acgaatgttg
aatggtcaaa
aatatgctag
gtatttggag
ggacaaacat
acatttacag
ttccatgecag
gatgctttag
aaagttggtg
ggaaataaaa
attgtggaag
caatttaaaa
aagactagtg
tcaacgttag
gaaagttatg
tatttaccat
caaggaaatg
ddCcaaccCaa
gtaaaaccag
gaccctatgt
ttagaaaaat
ggaacgattg
tagcgtaa

<210> 10

Ala

820

Pro Ile

cactaaacca
gcagccagtc
gaattcaggc
gtgatcacta
tcttgatgaa
gtggttatat
ctgataatgt
atgagaaggt
atggttatgt
ctcatggagg
cagctaaagc
caccttctcc
gatacggatt
acggagacca
cgcaaaaaca
atgaacagga
aaaaaattgc
aagaaaaaaa
aacataaacc
aaggagttgc
ttaatttgtt
aacgcgtttc
taaaattaat
aaggagtagg
ttaagtatac
ttccaacctc
gggatactta
tcagagtgtt
aaatcaaatt
ttcctgtaac
tacctatctt
ggaataaagc
agaaggtaga
aagaagttcc
ggatgaagct
cgggagaagt
gtgaaaataa
cagaaaataa
aaaactcaac
tagattcagc
ttacagctag
aattaagatt

Asp

GlIn

gcatcgttcg
aagtcagaaa
tgagcaaatt
tcattactat
ggatccaaac
catcaaggtc
tcgaactaaa
taactctaat
ctttaatcca
tcactatcac
acatctggct
atctcttcca
tgatgctaat
caatcattat
tttagaggaa
ttatccaagt
tggcattatg
tgcgattatt
ggttggaatt
taaaaaagaa
aaaaaatagt
ttttagtttt
aacaccagat
gaatattgca
tatcgcttca
tttagcttac
tttaagagtg
tgatgaattt
accgattccg
cttcatggca
ggaaaaagaa
acaagaaaac
aaaagaaaaa
tacagtggat
agaaaatgtc
cattaaaaag
accatctgaa
accagcagat
ggataatgga
attagaggaa
ttacggatta
gccaagtgga

M

730
Lys Pro Ser
745

Thr Asp Glu

Lys Ile Ala
Gln
795

Gly

Ile Arg

Leu
810
Leu

Leu
Leu Ala
825

caggaaaata
agtgaaaact
gtaatcaaaa
aatgggaaag
tatcaactta
gatggaaaat
gatgaaatca
gttgctgtag
gctgatatta
tacattccca
ggaaaaaata
atcaatccag
cgtattatcg
ttcttcaaga
gttaaaacta
aatgccaaag
daacaatatg
tatccgcatg
ggtcattctc
gggaataaag
acgtttaata
ccgcctgaat
ggaaaagtat
dactttgaat
daagattatc
aaaatggcca
aaccctcaat
catggaaatg
aaattaaacc
aatgcttatt
aatcaaactg
tcaaaacttg
ctttctgaaa
cctgtacaag
ttgtttaata
aatatggcag
aatggaaaag
tctttaccag
atgttgaatc
gctccagcag
ggcttagata
gaagtgataa

735

Thr Asp Thr Glu Glu
750
Ala Glu Ile Pro Gln

765

Asp Ala Glu Ala

780

Asn Ala Met Glu
Thr Lys Asp Asn

Leu Leu Lys Glu

Leu

Thr
800
Asn
815

Ser

830

aggacaataa
tgacaccaga
ttacagatca
ttccttatga
dagacgctga
attatgtcta
atcgtcaaaa
caaggtctca
tcgaagatac
aaagcgattt
tgcaaccgag
gaacttcaca
Ctgaagatga
aggacttgac
gtcataatgg
daaatgaaaga
gtgtcaaacg
gagatcacca
acagtaacta
tttatactgg
atcaaaactt
tggagaaaaa
tggagaaagt
tagatcaacc
cagaagtaag
gtcaaacgat
ttgcagtgcec
cttatttaga
aaggaacaac
tggacaatca
ataaaccaag
atgaaaaggt
ctgggaatag
daaaaagtagc
tggacggaac
attttacagg
tatctactgg
aggcaccaaa
cagaagggaa
tagatcctgt
gtgttatatt
ddaagaattt

tcgtgtctct
ccaggttagc
gggctatgta
tgccctettt
tattgtcaat
cctgaaagat
acaagaacat
gggacgatat
gggtaatgct
atctgctagt
tcagttaagc
tgagaaacat
atcaggtttt
agaagagcaa
attagattct
tttagataaa
tgaaagtatt
tcatgcagat
tgaactgttt
agaagaatta
tactctagcc
attaggtatc
atctggtaaa
ttatttacca
ttatgatggt
tttctatcct
taaaggaact
aaataactat
cagaacggcc
atcgacttat
tattctacca
agaagaacca
tactagtaat
aaaatttgct
aattgaatta
agaagcacct
dacagttgag
cgaaaaacct
tgtggggagt
acaagaaaaa
Caatatggat
attgatctca

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2528



<211> 840
<212> PRT

<213>
<400>

BVH-3
10

Cys Ala Tyr Ala
1

Asn Arg val

Asn
GIn
Asp
65

Ser
ASp
Lys
Thr
Glu
145
Thr
Thr
Pro
Leu
Pro
225
Glu
Glu
Lys
Glu
Glu
305
Lys
Arg
His
Gly
Gly
385
Thr
Phe
Glu
Pro
Gly
465
Gly

Ser

Leu
Ile
50

His
Glu
Ile
Tyr
Lys
130
Lys
Thr
Gly
Lys
Ala
210
Ser
Glu
Ser
Lys
Glu
290
Gln
Ile
Glu
Gly
Ile
370
val
Asn
Thr
Leu
Asp
450
val
Gln

Tyr

Thr
35

val
Tyr
Glu
val
Tyr
115
Asp
val
Asn
Ash
Ser
195
Gly
Pro
Asp
Gly
Asp
275
val
Asp
Glu
Ser
Asp
355
Gly
Ala
val
Leu
Glu
435
Gly
Gly
Thr

Asp

Ser
20

Pro
Ile
His
Leu
ASn
100
val
Glu
Asn
Asp
Ala
180
Asp
Lys
Ser
Gly
Phe
260
Leu
Lys
TYyr
Glu
Ile
340
His
His
Lys
val
Ala
420
Lys
Lys
Asn
Phe

Gly

Leu
Tyr
Asp
Lys
Tyr
Leu
Glu
Tyr
Ile
Ser
Gly
165
Tyr
Leu
Asn
Leu
Tyr
245
val
Thr
Thr
Pro
Lys
325
val
His
Ser
Lys
Asn
405
Asn
Lys
val
Ile
Lys

485
Thr

Asn
val
GlIn
Ile
Tyr
70

Met
val
Leu
Asn
Asn
150
Tyr
Ile
Ser
Met
Pro
230
Gly
Met
Glu
Ser
Ser
310
Ile
val
His
His
Glu
390
Leu
Gly
Leu
Leu
Ala
470
Tyr
Phe

Gln
Asp
val
Thr
55

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

Thr

His
Gly
Ser
40

ASp
Gly
Asp
Gly
Asp
120
Gln
Ala
Phe
Pro
Ser
200
Pro
Asn
Asp
His
Gln
280
Asn
Ala
Gly
Lys
Asp
360
Asn
Asn
Lys
Lys
Ile
440
Lys
Phe
Ile

val

98

Arg
Ser
25

Glin
GIn
Lys
Pro
Gly
105
Ala
Lys
val
Asn
His
185
Glu
Ser
Pro
Ala
Gly
265
Ile
Gly
Lys
Ile
Glu
345
Pro
Tyr
Lys
Asn

Arg
425
Ash
val
Glu
Ala

Pro

Ser
10
GIn
Lys
Gly
val
Asn
90
Tyr
Ala
Gln
Ala
Pro
170
Gly
Leu
Gln
Gly
Asn
250
Asp
Lys
Leu
Glu
Met
330
Lys
Ile
Glu
val
Ser
410
val
Met
ser
Leu
ser

490
Thr

Gln
Ser
Glu
Tyr
Pro
75

Tyr
Ile
His
Glu
Arg
155
Ala
Gly
Ala
Leu
Thr
235
Arg
His
Ala
Asp
Met
315
Lys
Asn
Asp
Leu
Tyr
395
Thr
Ser
Leu
Gly
Asp
475
Lys

sSer

Glu Asn
Ser Gln

Gly Ile
45

val Thr

60

Tyr Asp

Gln Leu
Ile Lys

Ala Asp
125

His val

140

Ser Gln

Asp Ile
His Tyr

Ala Ala
205

sSer Tyr

220

Ser His

Ile Ile
Asn His

Ala GIn
285

Ser Leu

300

Lys Asp

GIn Tyr
Ala Ile
Glu His
365
Phe Lys
380
Thr Gly
Phe Asn
Phe Ser
val Lys
445
Lys val
460
GIn Pro
Asp Tyr

Leu Ala

Lys
Lys
30

Gin
Ser
Ala
Lys
val
110
Asn
Lys
Gly
Ile
His
190
Lys
Ser
Glu
Ala
TYyr
270
Lys
Ser
Leu
Gly
Ile
350
Lys
Pro
Glu
Asn
Phe
430
Leu
Phe
Tyr
Pro

Tyr

Asp
15

Ser
Ala
His
Leu
Asp
95

Asp
val
Asp
Arg
Glu
175
Tyr
Ala
Ser
Lys
Glu
255
Phe
His
Ser
Asp
val
335
Tyr
Pro
Glu
Glu
Gln
415
Pro
Ile
Gly
Leu
Glu

495
Lys

Asn
Glu
Glu
Gly
Phe
80

Ala
Gly
Arg
Asn
Tyr
160
Asp
Ile
His
Thr
His
240
Asp
Phe
Leu
His
Lys
320
Lys
Pro
val
Glu
Leu
400
Asn
Pro
Thr
Glu
Pro

480
val

Met



Ala
Arg
Arg
545
Lys
Thr
Tyr
Lys
Asn
625
Lys
Ser
GlIn
Asn
Gly
705
Gln
Gly
Pro
Asn
ASp
785
Leu
Phe

Ile

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

Ser
val
530
val
val
Arg
Leu
Glu
610
Lys
Thr
Thr
Glu
val
690
Glu
Gly
Thr
Glu
Gly
770
ser
Glu
Asn

Lys

<220>

<223>
<400>

GIn
515
Asn
Phe
Gly
Thr
Asp
595
Asn
Ala
Ser
Ser
Lys
675
Leu
val
Asn
val
Ala
755
Met
Ala
Lys
Met

Lys
835

11
94
PRT
Unknown

4D4.9
11

500
Thr

Pro
Asp
Glu
Ala
580
Asn
Gln
Gln
Glu
Asn
660
val
Phe
ITe
Gly
Glu
740
Pro
Leu
Leu
Phe
Asp

820
Asn

Asp Gin Gly Tyr
1

Gly Lys val

ASp Pro Asn

35

Gly Gly Tyr

50 )
Asp Ala Ala His
65

GIn Lys Gln

<210> 12
<211> 42

Pro
20
Tyr

Ile

Glu

Ile
Gln
Glu
Ile
565
Gly
Gln
Thr
Glu
Lys
645
Ser
Ala
Asn
Lys
Glu
725
Asn
Asn
Asn
Glu
Thr
805
Gly

Leu

val
Tyr
Gln
Ile
Ala

His
85

Phe
Phe
Phe
550
Lys
Asn
Ser
Asp
Asn
630
val
Thr
Lys
Met
Lys
710
Asn
Gln
Glu
Pro
Glu
790
Ala
Thr

Leu

Thr
Asp
Leu
Lys
Asp
val

Tyr
Ala
535
His
Leu
Lys
Thr
Lys
615
Ser
Glu
Leu
Phe
Asp
695
Asn
Lys
Pro
Lys
Glu
775
Ala
Ser
Ile

Ile

Sser
Ala
Lys
val
55

Asn

Lys

Pro
520
val
Gly
Pro
Ile
Tyr
600
Pro
Lys
Lys
Glu
Ala
680
Gly
Met
Pro
Thr
Pro
760
Gly
Pro
Tyr
Glu

Ser
840

His
Leu
Asp
40

AsSp
val

Asp

AN

505
Phe

Pro
Asn
Ile
Pro
585
Ile
Ser
Leu
Glu
Glu
665
Glu
Thr
Ala
ser
Glu
745
val
Asn
Ala
Gly

Leu
825

Gly
Phe
25

Ala
Gly
Arg

Asn

His
Lys
Ala
Pro
570
val
val
Ile
Asp
Lys
650
val
Ser
Ile
Asp
Glu
730
Asn
Lys
val
val
Leu

810
Arg

Asp
10

Ser
Asp
Lys
Thr

Glu
90

Ala
Gly
Tyr
555
Lys
Thr
Glu
Leu
Glu
635
Leu
Pro
Tyr
Glu
Phe
715
Asn
Lys
Pro
Gly
Asp
795
Gly

Leu

His
Glu
Ile
Tyr
Lys

75
Lys

Gly
Thr
540
Leu
Leu
Phe
val
Pro
620
Lys
Ser
Thr
Gly
Leu
700
Thr
Gly
Pro
Glu
Ser
780
Pro
Leu

Pro

Tyr
Glu
val
Tyr
60

Asp

val

Asp
525
Asp
Glu
Asn
Met
Pro
605
Gln
val
Glu
val
Met
685
Tyr
Gly
Lys
Ala
Asn
765
Asp
val
Asp

Ser

His
Leu
Asn
val
Glu

Asn

510
Thr

Ala
Asn
GIn
Ala
590
Ile
Phe
Glu
Thr
Asp
670
Lys
Leu
Glu
val
Asp
750
ser
Pro
Gln
sSer

Gly
830

Tyr
Leu
30

Glu
Tyr
Ile

Ser

Tyr
Leu
Asn
Gly
575
Asn
Leu
Lys
Glu
Gly
655
Pro
Leu
Pro
Ala
Ser
735
Ser
Thr
Met
Glu
val

815
Glu

Tyr
15

Met
val
Leu

Asn

Leu
val
Tyr
560
Thr
Ala
Glu
Arg
Pro
640
Asn
val
Glu
Ser
Pro
720
Thr
Leu
Asp
Leu
Lys
800
Ile

val

Asn
Lys
Lys
Lys

Arg
80



‘E : : : : ‘. E E *e
400 ':0 Ta L X . L A4 ne
<212> PRT
<213> unknown
<220>
<223> 7G11.7
<400> 12

Gly Ile GIn Ala G;u Gln I7e val 1le Lys 1le Thr Asp Gln G;y Tyr
1 1

10

val Thr Ser His Gly Asp His Tyr His Tyr Tyr Asn Gly Lys val Pro
20 25 30

Tyr Asp é]a Leu Phe Ser Glu Glu Leu Leu
5

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

<220>
<223>

<400>

40
13
39
PRT
unknown
7G11.9

13

Thr Ala Tyr ITe Vg] Arg His Gly Asp gas Phe His Tyr Ile iro Lys
1 5

Ser Asn GIn Ile Gly GIn Pro Thr Leu Pro Asn Asn Ser Leu Ala Thr
20 30

25

Pro Ser Pro Ser Leu Pro Ile
35

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

<220>
<223>

<400>

14

36

PRT
Unknown

4D3.4
14

Thr ser Asn Ser Thr Leu Glu Glu val Pro Thr val Asp Pro val GIn
1 5

10 15

Glu Lys val Aga Lys Phe Ala Glu Ser Tyr Gly Met Lys Leu Glu Asn
2 25

30

val Leu Phe Asn

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

<220>
<223>

<400>

35
15
24
PRT
Unknown
8E3.1

15

Met Asp Gly Thr Ile Glu Leu Arg Leu Pro Ser Gly Glu val 1Ile Lys
1 5 10 15

Lys Asn Leu ;er Asp Phe Ile Ala
0

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

<220>
<223>

16

35

PRT
Unknown

1G2.2



<400> 16

T{r Gly Leu Gly Lgu Asp Ser val Ile Phe Asn Met Asp Gly I?r Ile

10
Glu Leu Arg Egu Pro ser Gly Glu val Ile Lys Lys Asn Leu Ser Asp
25 30

Phe Ile Ala
35

17

57

PRT
Unknown

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

<220>
<223>

<400>

10c12.7
17

Pro Ala Leu Glu Glu Ala
1 5

Glu Lys Phe Thr
20

Ala ser

Asn Met Agp Gly Thr Ile
3

Lys Lys Asn Leu
50

18

40

PRT
unknown

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

<220>
<223> 14F6.3

<400> 18
Lys val Glu Glu
1

Ser Asp

Pro Lys
5

Ser Glu Thr g]y Asn Ser
0

Thr val Asp pro
35

<210> 19

<211> 78

<212> PRT

<213> unknown

<220>

<223> B12D8.2

<400> 19

Met Lys Asp Leu

1
Lys GIn Tyr Gly
20

Asn Ala Ile Ile
35

Asp Glu His Lys

50

Leu Phe Lys Pro

65

<210> 20

<211> 51

<212> PRT

<213> Unknown
<220>

val GlIn

Asp Lys
Vg1 Lys
Tyr Pro
Pro val

Glu Glu
70

Pro Ala val Asp pro val GIn Glu Lys Leu
10 15

Tyr Gly Lgu Gly Leu Asp Ser val Ile phe
2 3

Glu

Phe Ile Ala

55

Thr
Thr

Glu Lys

40

Lys Ile Glu
Glu ser

25
Gly Asp
40

Arg
His
Gly Ile Gly

Gly val Ala

30

Glu Lys 1le Ala Gly

Ile val val Asn Lys

30
His His His Ala Asp
45
Ser His Ser Asn
60

Lys Glu
75

His

Lys Gly Asn

Leu Arg Leu Pro Ser Gly Glu val Ile
40 45

Ser Glu Lys val Glu Lys Glu Lys Leu
10 15

Ser Asn Ser Thr Leu Glu Glu val Pro

Ile Met
15

Glu Lys
Pro Ile

Tyr Glu



<223> 7F4.1

<400> 20
Ala Ile Ile Tyr Pro His Gly Asp His His His Ala Asp Pro Ile Asp
5 0 15

Glu His Lys ;50 val Gly Ile Gly His Ser His Ser Asn Tyr Glu Leu
25 30
Phe Lys ggo Glu Glu Gly val Ala Lys Lys Glu Gly Asn Lys val Tyr
40 45

Thr Gly Glu
50

<210> 21
<211> 29
<212> PRT
<213> unknown

<220>
<223> 10D7.5

<400> 21
Ile Gln val Ala Lys Leu Ala Gly Lys Tyr Thr Thr Glu Asp Gly Tyr
5 10 15

1
ITe Phe Asp ;50 Arg Asp Ile Thr ;gr Asp Glu Gly Asp

<210> 22
<211> 86
<212> PRT
<213> unknown

<220>
<223> 10G9.3 and 10A2.2 and B11B8.1

<400> 22

Asp His GIn Asp Sgr Gly Asn Thr Glu an Lys Gly Ala Glu Ala Ile
1 15
Tyr Asn Arg val Lys Ala Ala Lys Lys val Pro Leu ASp Arg Met Pro

20 25 30
Tyr Asn ;eu GIn Tyr Thr val Glu val Lys Asn Gly Sgr Leu Ile Ile
5 40 4
Pro His Tyr Asp His Tyr His Asn Ile Lys Phe Glu Trp phe Asp Glu
50 55 60
Gly Leu Tyr Glu Ala Pro Lys Gly Tyr Ser Leu Glu Asp Leu Leu Ala
65 70 75 80
Thr val Lys Tyr Tyr val
85

<210> 23
<211> 41
<212> PRT
<213> unknown

<220>
<223> 11B8.4

<400> 23
Gly Leu Tyr Glu Ala Pro Lys Gly Tyr Ser Leu Glu Asp Leu Leu Ala
1 5 10 , 15
Thr val Lys Tyr Tyr val Glu His Pro Asn Glu Arg Pro His Ser Asp
20 25 30
Asn Gly phe Gly Asn Ala Ser Asp His
35 40

<210> 24
<211> 69
<212> PRT
<213> unknown



<220>
<223> 3A4.1

<400> 24

val Glu Asn ser val Ile Asn Ala Lys I1e Ala Asp Ala Glu Ala Leu
L%u Glu Lys val Tgr Asp Pro Ser Ile Arg GIn Asn Ala Met é1u Thr
Leu Thr Gly Eeu Lys Ser Ser Leu Eeu Leu Gly Thr Lys igp Asn Asn
Thr Ile ggr Ala Glu val égp ggr Leu Leu Ala zgu Leu Lys Glu Ser

Gln Pro Ala Pro Ile
65

<210> 25
<211> 27
<212> DNA
<213> unknown

<220>
<223> OCRR 479

<400> 25
cagtagatct gtgcctatgc actaaac

<210> 26
<211> 33
<212> DNA
<213> unknown

<220>
<223> OCRR 480

<400> 26
gatctctaga ctactgctat tccttacgct atg

<210> 27
<211> 30
<212> DNA
<213> Unknown

<220>
<223> OCRR 497

<400> 27
atcactcgag cattacctgg ataatcctgt

<210> 28
<211> 26
<212> DNA
<213> unknown

<220>
<223> OCRR 498

<400> 28
ctgctaagct tatgaaagat ttagat

<210> 29
<211> 24
<212> DNA
<213> unknown

<220>
<223> OCRR 499



<400> 29
gatactcgag ctgctattcc ttac

<210> 30
<211> 28
<212> DNA
<213> Unknown

<220>
<223> HAMJ 172

<400> 30
gaatctcgag ttaagctgct gctaattc

<210> 31
<211> 32
<212> DNA
<213> uUnknown

<220>
<223> HAM3 247

<400> 31
gacgctcgag cgctatgaaa tcagataaat tc

<210> 32
<211> 37
<212> DNA
<213> unknown

<220>
<223> HAM] 248

<400> 32
gacgctcgag ggcattacct ggataatcct gttcatg

<210> 33
<211> 33
<212> DNA
<213> Unknown

<220>
<223> HAMI 249

<400> 33
cagtagatct cttcatcatt tattgaaaag agg

<210> 34
<211> 40
<212> DNA
<213> Unknown

<220>
<223> HAM) 278

<400> 34

ttatttcttc catatggact tgacagaaga gcaaattaag

<210> 35
<211> 32
<212> DNA
<213> Unknown

<220>
<223> HAM] 279

<400> 35
cgccaagctt cgctatgaaa tcagataaat tc

24

28

32

37

33

40

32



<210> 36
<211> 34
<212> DNA
<213> uUnknown

<220>
<223> HAMJI 280

<400> 36
cgccaagcett ttccacaata taagtcgatt gatt

<210> 37
<211> 40
<212> DNA
<213> unknown

<220>
<223> HAMJ 281

<400> 37
ttatttcttc catatggaag tacctatctt ggaaaaagaa

<210> 38
<211> 37
<212> DNA
<213> unknown

<220>
<223> HAMJ 300

<400> 38
ttatttcttc catatggtgc Cctatgcacta aaccagc

<210> 39
<211> 40
<212> DNA
<213> unknown

<220>
<223> HAMI 313

<400> 39
ataagaatgc ggccgcttcc acaatataag tcgattgatt

<210> 40
<211> 31
<212> DNA
<213> unknown

<220>
<223> OCRR 487

<400> 40
cagtagatct gtgcttatga actaggtttg c

<210> 41
<211> 32
<212> DNA
<213> unknown

<220>
<223> OCRR 488

<400> 41
gatcaagctt gctgctacct ttacttactc tc

<210> 42

34

40

37

40

31

32



<211> 26
<212> DNA
<213> unknown

<220>
<223> HAM] 171

<400> 42
ctgagatatc cgttatcgtt

<210> 43
<211> 28
<212> DNA
<213> uUnknown

<220>
<223> HAMJI 251

<400> 43
ctgcaagctt ttaaagggga

<210> 44
<211> 29
<212> DNA
<213> unknown

<220>
<223> HAMJ 264

<400> 44
cagtagatct gcagaagcct

<210> 45
<211> 33
<212> DNA
<213> unknown

<220>
<223> HAM] 282

<400> 45
tcgccaaget tcgttatcgt

<210> 46
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJ 283

<400> 46
ataagaatgc ggccgcctta

<210> 47
<211> 34
<212> DNA
<213> unknown

<220>
<223> HAM] 284

<400> 47
catgccatgg acattgatag

<210> 48
<211> 37
<212> DNA

caaacc

ataatacg

tcctatctg

tcaaaccatt ggg

ctctccttta ataaagccaa tagtt

tctcttgaaa cagc

26

28

29

33

45

34



<213> Unknown

<220>
<223> HAM] 285

<400> 48

cgccaagctt cttactctcc tttaataaag ccaatag

<210> 49
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAM] 286

<400> 49
cgacaagctt aacatggtcg ctagcgttac

<210> 50
<211> 30
<212> DNA
<213> uUnknown

<220>
<223> HAM] 287

<400> 50
cataccatgg gcctttatga ggcacctaag

<210> 51
<211> 34
<212> DNA
<213> Unknown

<220>
<223> HAMJ 288

<400> 51
Cgacaagctt aagtaaatct tcagcctctc

<210> 52
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAMJ 289

<400> 52
gataccatgg ctagcgacca tgttcaaaga

<210> 53
<211> 36
<212> DNA
<213> unknown

<220>
<223> HAMI 290

<400> 53
Cgccaagctt atcatccact aacttgactt

<210> 54
<211> 33
<212> DNA
<213> unknown

37

31

30

34

31

36



<220>
<223>

HAM] 291

<400> 54
cataccatgg atattcttgc

<210> S5
<211> 30

<212>
<213>

<220>
<223>

<400>

DNA
unknown

HAM] 301
55

catgccatgg tgcttatgaa

<210> 56
<211> 32

<212>
<213>

<220>
<223>

<400>

DNA
Unknown

HAMJ 302
56

cgccaagctt tagcgttacc

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

<220>
<223>

<400>

57

36

DNA
Unknown

HAM] 160
57

gtattagatc tgttcctatg

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

<220>
<223>

<400>

58

28

DNA
Unknown

HAM] 186
58

cgcctctaga ctactgtata

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

<220>
<223>

<400>

59

34

DNA
Unknown

HAM] 292
59

catgccatgg aaaacatttc

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

<220>
<223>

60

34

DNA
unknown

HAMJ 293

cttcttagct ccg

ctaggtttgc

daaaccatta tc

aacttggtcg tcacca

ggagccgg

aagcctttta cgtg

33

30

32

36

28

34



<400> 60
cgacaagctt ctgtatagga gccggttgac tttc

<210> 61
<211> 34
<212> DNA
<213> unknown

<220>
<223> HAMJ 294

<400> 61
catgccatgg ttcgtaaaaa taaggcagac caag

<210> 62
<211> 30
<212> DNA
<213> unknown

<220>
<223> HAMJ 297

<400> 62
catgccatgg aagcctattg gaatgggaag

<210> 63
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAMJ 352

<400> 63
catgccatgg aagcctattg gaatgggaag ¢

<210> 64
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAM] 353

<400> 64
cgccaagctt gtaggtaatt tgcgcatttg g

<210> 65
<211> 30
<212> DNA
<213> unknown

<220>
<223> HAMJ 354

<400> 65
cgccaagctt ctgtatagga gccggttgac

<210> 66
<211> 32
<212> DNA
<213> uUnknown

<220>
<223> HAMI 355

<400> 66



catgccatgg atattcttgc cttcttagct cc

<210> 67
<211> 38
<212> DNA
<213> unknown

<220>
<223> HAM) 404

<400> 67
ttatttcttc catatgcatg gtgatcattt ccattaca

<210> 68
<211> 34
<212> DNA
<213> unknown

<220>
<223> HAM] 464

<400> 68
gatgcatatg aatatgcaac cgagtcagtt aagc

<210> 69
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAM] 465

<400> 69
gatgctcgag agcatcaaat ccgtatccat ¢

<210> 70
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAM] 466

<400> 70
gatgcatatg gatcatttcc attacattcc a

<210> 71
<211> 30
<212> DNA
<213> Unknown

<220>
<223> HAM] 467

<400> 71
gacaagcttg gcattacctg gataatcctg

<210> 72
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAM3J 352

<400> 72
catgccatgg aagcctattg gaatgggaag c

32

38

34

31

31

30

30



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

<220>
<223>

<400>

LA X R4
eecee
XX X1

-

73

38

DNA
Unknown

HAM] 470
73

ataagaatgc ggccgccgct atgaaatcag ataaattc

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

74
74

75
75

76
76

77
77

78
78

79
79

80
80

81
81

82
82

83
83

84
84

85

38



<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

85

86
86

87
87

88
88

89
89

90
90

91
91

92
92

93
93

94
94

95
95

96
96

97
97

98
98



<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>
<400>

99
99

100
100

101
101

102
102

103
103

104
104

105
105

106
106

107
107

108
108

109
109

110
110

111
111

112
112



000
<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

113
113

114
114

115
115

116
116

117
117

118
118

119
119

120
120

121
121

122
122

123
123

124
124

125
125

126



<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

126

127
127

128
128

129
129

130
130

131
131

132
132

133
133

134
134

135
135

136
136

137
137

138
138

139
139



<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

140
140

141
141

142
142

143
143

144
144

145
145

146
146

147
147

148
148

149
149

150
150

151
151

152
152

153



<400> 153
000

<210> 154

<400> 154
000

<210> 155

<400> 155
000

<210> 156

<400> 156
000

<210> 157

<400> 157
000

<210> 158

<400> 158
000

<210> 159

<400> 159
000

<210> 160

<400> 160
000

<210> 161

<400> 161
000

<210> 162

<400> 162
000

<210> 163
<211> 22
<212> PRT
<213> unknown

<220>
<223> Mab H11-B-11B8 target epitope

<400> 163
Gly Leu Tyr Glu Ala Pro Lys Gly Tyr Ser Leu Glu Asp Leu Leu Ala
1 5 10 15

Thr val Lys Tyr Tyr val
20

<210> 164

<400> 164
000

<210> 165



<400>
000

<210>

<400>
000

<210>

<400>
000

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

<220>
<223>

<400>

165

166
166

167
167

168

34

DNA
Unknown

HAM] 471
168

atatgggccc ctgtatagga gccggttgac ttte

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

<220>
<223>

<400>

169

34

DNA
Unknown

HAMJ 472
169

atatgggccc aatatgcaac cgagtcagtt aagc

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

<220>
<223>

<400>

170

31

DNA
Unknown

HAMJ 350
170

atatgggccc aacatggtcg ctagcgttac c

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

<220>
<223>

<400>

171

34

DNA
Unknown

HAMJ 351
171

tcececgggece gacttgacag aagagcaaat taag

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

<220>
<223>

<400>

172

34

DNA
Unknown

HAM] 358
172

catgccatgg gacttgacag aagagcaaat taag

34

34

31

34

34



<210> 173
<211> 32
<212> DNA
<213> unknown

<220>
<223> HAM] 359

<400> 173
tccegggeee cgctatgaaa tcagataaat tc

<210> 174
<211> 35
<212> DNA
<213> uUnknown

<220>
<223> HAM] 403

<400> 174
atatgggccc gacattgata gtctcttgaa acage

<210> 175
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAMI 361

<400> 175
Cgccaagctt aacatggtcg ctagcgttac c

<210> 176
<211> 37
<212> DNA
<213> Unknown

<220> v
<223> HAMJ 483

<400> 176
atatgggcecc cttactctec tttaataaag ccaatag

<210> 177
<211> 45
<212> DNA
<213> uUnknown

<220>
<223> HAMJ 513

<400> 177
gaatcaggtt ttgtcatgag ttccggagac cacaatcatt attte

<210> 178
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAM] 514

<400> 178
gaaataatga ttgtggtctc cggaactcat gacaaaacct gattc

<210> 179

32

35

31

37

45

45



<211> 43
<212> DNA
<213> Unknown

<220>
<223> HAM3J 515

<400> 179
gtcatgagtt ccggagactc

<210> 180
<211> 43
<212> DNA
<213> unknown

<220>
<223> HAM] 516

<400> 180
ccttcttgaa gaaataatga

<210> 181
<211> 44
<212> DNA
<213> uUnknown

<220>
<223> HAM] 517

<400> 181
atgagttcgg agactccaat

<210> 182
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJ 518

<400> 182
Caagtccttc ttgaagaaat

<210> 183
<211> 35
<212> DNA
<213> Unknown

<220>
<223> CHAN 51

<400> 183
gcgattattt atccgtctgg

<210> 184
<211> 35
<212> DNA
<213> unknown

<220>
<223> CHAN 52

<400> 184
gcatgatggt gatctccaga

<210> 185
<211> 30
- <212> DNA

Caatcattat

ttggagtctc

tcttatttct

aagaattgga

agatcaccat

cggataaata

ttcttcaaga agg

cggaactcat gac

tcaagaagga cttg

gtctccggaa ctcat

catgc

atcgc

43

43

44

45

35

35



<213>

<220>
<223>

<400>

ccgtctggag atggccatca

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

<220>
<223>

<400>

cggatctgca tgatggccat

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

<220>
<223>

<400>

ccgcagggag ataagcgtca

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

<220>
<223>

<400>

Caatcggatc tgcatgacgc

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

<220>
<223>

<400>

ccgtctggag atggcactca

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

<220>
<223>

<400>

caatcggatc tgcatgagtg

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

Unknown

CHAN 53
185

186

30

DNA
unknown

CHAN 54
186

187

34

DNA
Unknown

CHAN 47
187

188

34

DNA
Unknown

CHAN 48
188

189

34

DNA
Unknown

CHAN 55
189
190

34

DNA
Unknown
CHAN 56
190
191

37

DNA
Unknown

tgcagatccg

ctccagacgg

tgcagatccg attg

ttatctcect gegg

tgcagatccg attg

ccatctccag acgg

30

30

34

34

34

34



<220>

<223> CHAN

57

<400> 191
ccgtctggag atggcacttc tgcagatccg attgatg

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

<220>
<223>

<400>

192

37

DNA
Unknown

CHAN 58
192

catcaatcgg atctgcagaa gtgccatctc

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

<220>
<223>

<400>

193

30

DNA
uUnknown

HAM] 523
193

ccgcatggag atggccatca tgcagatccg

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

<220>
<223>

<400>

194

30

DNA
unknown

HAM] 524
194

cggatctgca tgatggccat ctccatgegg

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

<220>
<223>

<400>

195

43

DNA
unknown

HAM] 526
195

gtcatgagtc acggagactc caatcattat

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

<220>
<223>

<400>

196

43

DNA
Unknown

HAM] 527
196

ccttcttgaa gaaataatga ttggagtctc

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

<220>
<223>

197

45

DNA
Unknown

HAM] 528

cagacgg

ttcttcaaga agg

cgtgactcat gac

37

37

30

30

43

43



<400> 197
atgagtcacg gagaccacaa ttcttatttc ttcaagaagg acttg

<210> 198
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJ 529

<400> 198
caagtccttc ttgaagaaat aagaattgtg gtctccgtga ctcat

<210> 199
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJ 569

<400> 199
tacctcatta tgactcttac tctaacatca aatttgagtg gttty

<210> 200
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAM] 570

<400> 200
caaaccactc aaatttgatg ttagagtaag agtcataatg aggta

<210> 201
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAM] 571

<400> 201
taccttctta tgaccattac tctaacatca aatttgagtg gtttg

<210> 202
<211> 44
<212> DNA
<213> unknown

<220>
<223> HAM] 572

<400> 202
daaccactca aatttgatgt tagagtaatg gtcataagaa ggta

<210> 203
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAM] 573

<400> .203



aacggtagtt taatcatacc

<210> 204
<211> 45
<212> DNA
<213> Unknown

<220>
<223> HAMJ 574

<400> 204
gatgttatgg taatggtctt

<210> 205
<211> 46
<212> DNA
<213> unknown

<220>
<223> HAMJ 575

<400> 205
cggtagttta atcatacctc

<210> 206
<211> 46
<212> DNA
<213> unknown

<220>
<223> HAMJ 576

<400> 206
tttgatgtta tggtaagagt

<210> 207
<211> 46
<212> DNA
<213> Unknown

<220>
<223> HAMJ 577

<400> 207
aacggtagtt taatcatacc

<210> 208
<211> 46
<212> DNA
<213> unknown

<220>
<223> HAM] 578

<400> 208
Caaatttgat gttatggtaa

<210> 209
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAM] 579

<400> 209
aacggtagtt taatcatacc

ttctaaagac cattaccata

tagaaggtat gattaaacta

ataaggactc ttaccataac

ccttatgagg tatgattaaa

tgaccattac cataacatca

tggtcaggta tgattaaact

ttaccataac atcaaatttg

acatc

ccgtt

atcaaa

ctaccg

aatttg

accgtt

agtgg

45

45

46

46

46

46

45



<210> 210
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJ 580

<400> 210
ccactcaaat ttgatgttat ggtaaggtat

<210> 211
<211> 45
<212> DNA
<213> Unknown

<220>
<223> HAMJ 581

<400> 211
accggtagtt taatcatacc taacatcaaa

<210> 212
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAM] 582

<400> 212
gtcaaaccac tcaaatttga tgttaggtat

<210> 213
<211> 35
<212> DNA
<213> unknown

<220>
<223> HAMJ 536

<400> 213
cctatgtaac tccacatata acccatagec

<210> 214
<211> 35
<212> DNA
<213> Unknown

<220>
<223> HAM] 537

<400> 214
ccagtggcta tgggttatat gtggagttac

<210> 215
<211> 36
<212> DNA
<213> uUnknown

<220>
<223> HAMJI 550

<400> 215
Cgtgaaagta ttgtcgtaaa taaagaaaaa

<210> 216
<211> 36

gattaaacta ccgtt

tttgagtggt ttgac

gattaaacta ccgtt

actgg

atagg

aatgcg

45

45

45

35

35

36



<212>
<213>

<220>
<223>

<400>

cgcatttttt tctttattta

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

<220>
<223>

<400>

catgaagaag atggttacgg

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

<220>
<223>

<400>

Cttcagcgat aatacggtta

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

<220>
<223>

<400>

gaatcaggtt ttgtcatgag

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

<220>
<223>

<400>

gaagaaataa tgattgtggt

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

<220>
<223>

<400>

gaagatgaat caggttttgt

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

DNA
Unknown

HAMJ 551
216

217

49

DNA
Unknown

HAM} 586
217

218

48

DNA
Unknown

HAMJ 587
218

219

42

DNA
Unknown

HAMJ 588
219

220

42

DNA
unknown

HAMJ 589
220

221

45

DNA
Unknown

HAM] 590
221

222

45

DNA
Unknown

cgacaatact

tttcgatgct

gcatcgaaac

tgaccacaat

cactcatgac

catgagtaat

ttcacg

aaccgtatta tcgctgaag

cgtaaccatc ttcttctg

cattatttct tc

aaaacctgat tc

cattatttct tcaag

36

49

48

42

42

45



<220>
<223>

<400>

HAMJ 591
222

Cttgaagaaa taatgattac tcatgacaaa acctgattca

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

<220>
<223>

<400>

gaagatgaat caggttttgt catgagttat

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

<220>
<223>

<400>

gtccttcttg aagaaataac tcatgacaaa

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

<220>
<223>

<400>

aaaatgcgat tatttatccg caccatcatg

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

<220>
<223>

<400>

Caatcggatc tgcatgatgg tgcggataaa

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

<220>
<223>

<400>

aaaatgcgat tatttatccg gcagatccga

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

<220>

223

45

DNA
Unknown

HAMJ 592
223

224

45

DNA
Unknown

HAM] 593
224

225

4?2

DNA
Unknown

HAM] 594
225

226

42

DNA
Unknown

HAMJ 595
226

227

45

DNA
Unknown

HAMJ 600
227

228

45

DNA
Unknown

ttcttcaaga

acctgattca

cagatccgat

taatcgcatt

ttgatgaaca

tcttc

aggac

tcttc

tg

taaac

45

45

45

42

42

45



<223>
<400>

HAM3 601
228

gtttatgttc atcaatcgga

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

<220>
<223>

<400>

229

45

DNA
unknown

HAM] 604
229

gatgctaacc gtataatcgc

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

<220>
<223>

<400>

230

45

DNA
Unknown

HAMJ 605
230

catgacaaaa cctgattcgt

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

<220>
<223>

<400>

231

43

DNA
Unknown

HAM] 606
231

cgccgaagac gaatccggct

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

<220>
<223>

<400>

232

43

DNA
Unknown

HAM] 607
232

ggagtctccg tgactcatta

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

<220>
<223>

<400>

233

45

DNA
unknown

HAM] 608
233

catctcatga acaggattat

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

<220>
<223>

234

45

DNA
Unknown

HAM] 609

tctgccggat

cgaagacgaa

cttcggcéat

ttgtaatgag

caaagccgga

cccggcaacg

aaataatcgc atttt

tcaggttttg tcatg

tatacggtta gcatc

tcacggagac tcc

ttcgtctteg gcg

ccaaagaaat gaaag

45

45

45

43

43

45



<400> 234

ctttcatttc tttggcgttg ccgggataat cctgttcatg

<210> 235
<211> 569
<212> PRT
<213>

<220>

<223> NEW 1

<400>

235

Met Asp Leu

1
Glu

GlIn
Ile
Glu
65

Gly
Ile
val
Asn
Thr
145
Leu
Asp
val
Gln
Tyr
225
Ser
val
val
val
Arg
305
Leu
Glu
Lys
Thr
Thr
385
Glu
val

Glu

val
Asp
Glu
50

ser
Asp
Gly
Ala
val
130
Leu
Glu
Gly
Gly
Thr
210
Asp
Gln
AsSn
Phe
Gly
290
Thr
Asp
Asn
Ala
Ser
370
Ser
Lys
Leu

val

Lys
Tyr
35

Glu
Ile
His
His
Lys
115
val
Ala
Lys
Lys
Asn
195
Phe
Gly
Thr
Pro
Asp
275
Glu
Ala
Asn
Gln
Gln
355
Glu
AsSn
val
Phe

Ile
435

unknown

Thr
Thr
20

Pro
Lys
val
His
Ser
100
Lys
Asn
ASn
Lys
val
180
Ile
Lys
Thr
Ile
Gln
260
Glu
Ile
Gly
Gln
Thr
340
Glu
Lys
Ser
Ala
Asn

420
Lys

Glu
Ser
Gly
Ile
val
His
85

His
Glu
Leu
Gly
Leu
165
Leu
Ala
Tyr
Phe
Phe
245
Phe
Phe
Lys
Asn
ser
325
Asp
Asn
val
Thr
Lys
405
Met

Lys

Glu
His
Asn
Ala
AsSn
70

Ala
ser
Gly
Leu
Gln
150
Gly
Glu
Asn
Thr
Thr
230
Tyr
Ala
His
Leu
Lys
310
Thr
Lys
Ser
Glu
Leu
390
Phe
Asp

Asn

Gln
Asn
Ala
Gly
55

Lys
Asp
Asn
Asn
Lys
135
Lys
Ile
Lys
Phe
Ile
215
val
Pro
val
Gly
Pro
295
Ile
Tyr
Pro
Lys
Lys
375
Glu
Ala
Gly

Met

Ile
Gly
Lys
40

Ile
Glu
Pro
Tyr
Lys
120
Asn
Arg
Asn
val
Glu
200
Ala
Pro
Phe
Pro
Asn
280
Ile
Pro
Ile
ser
Leu
360
Glu
Glu
Glu
Thr

Ala
440

Lys
Leu
25

Glu
Met
Lys
Ile
Glu
105
val
Ser
val
Met
Ser
185
Leu
Ser
Thr
His
Lys
265
Ala
Pro
val
val
Ile
345
Asp
Lys
val
Ser
Ile

425
Asp

Ala
10

Asp
Met
Lys
Asn
Asp
90

Leu
Tyr
Thr
Ser
Leu
170
Gly
Asp
Lys
ser
Ala
250
Gly
Tyr
Lys
Thr
Glu
330
Leu
Glu
Leu
Pro
Tyr
410
Glu

Phe

Ala
ser
Lys
Gln
Ala
75

Glu
Phe
Thr
Phe
Phe
155
val
Lys
GIn
Asp
Leu
235
Gly
Thr
Leu
Leu
Phe
315
val
Pro
Lys
Ser
Thr
395
Gly
Leu

Thr

agatg

GlIn
Leu
Asp
Tyr
Ile
His
Lys
Gly
Asn
140
Ser
Lys
val
Pro
Tyr
220
Ala
ASp
Asp
Glu
Asn
300
Met
Pro
Gln
val
Glu
380
val
Met
Tyr
Gly

Lys
ser
Leu
Gly
Ile
Lys
Pro
Glu
125
Asn
Phe
Leu
Phe
Tyr
205
Pro
Tyr
Thr
Ala
Asn
285
Gln
Ala
Ile
Phe
Glu
365
Thr
Asp
Lys
Leu

Glu
445

His
Ser
30

Asp
val
Tyr
Pro
Glu
110
Glu
Gln
Pro
Ile
Gly
190
Leu
Glu
Lys
Tyr
Leu
270
Asn
Gly
Asn
Leu
Lys
350
Glu
Gly
Pro
Leu
Pro

430
Ala

Leu
15
H1s
Lys
Lys
Pro
val
Glu
Leu
Asn
Pro
Thr
175
Glu
Pro
val
Met
Leu
255
val
Tyr
Thr
Ala
Glu
335
Arg
Pro
ASn
val
Glu
415
Ser

Pro

Glu
Glu
Lys
Arg
His
Gly
Gly
Thr
Phe
Glu
160
Pro
Gly
Gly
Ser
Ala
240
Arg
Arg
Lys
Thr
Tyr
320
Lys
Asn
Lys
Ser
Glin
400
ASn
Gly

Gin

45



Gly
Thr
465
Glu
Gly
Pro
Glu
Asn

545
Lys

<210>
<400>

000

<210>

<400>

000

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>

Asn
450
val
Ala
Met
Ala
Lys
530
Met

Lys

Gly
Glu
Pro
Leu
Leu
515
Phe
Asp

Asn

236
236

237
237

238
238

239
239

240
240

241
241

242
242

243
243

244
244

245
245

246

Glu
Asn
Asn
Ash
500
Glu
Thr
Gly

Leu

Asn
GIn
Glu
485
Pro
Glu
Ala
Thr

ser
565

Lys
Pro
470
Lys
Glu
Ala
Ser
Ile

550
Asp

Pro Ser Glu Asn Gly

455
Thr

Pro
Gly
Pro
Tyr
535
Glu

Phe

Glu
val
Asn
Ala
520
Gly
Leu

Ile

ASn
Lys
val
505
val
Leu
Arg

Ala

Lys
Pro
490
Gly
Asp
Gly

Leu

Pro
475
Glu
Ser
Pro
Leu

Pro
555

Lys val
460
Ala Asp

Asn sSer
Asp Pro

val GIn
525

Asp Ser

540

Ser Gly

Ser
Ser
Thr
Met
510
Glu
val

Glu

Thr
Leu
ASp
495
Leu
Lys
Ile

val

Gly
Pro
480
AsSn
Asp
Leu
Phe

Ile
560



<400> 246
000

<210> 247

<400> 247
000

<210> 248

<400> 248
000

<210> 249

<400> 249
000

<210> 250

<400> 250
000

<210> 251

<400> 251
000

<210> 252

<400> 252
000

<210> 253

<400> 253
000

<210> 254

<400> 254
000

<210> 255
<211> 569
<212> PRT
<213> uUnknown

<220>
<223> NEW 1

<400> 255
Met Asp Leu Thr
1

Glu val Lys Thr
20

GIn Asp Tyr Pro

35
Ile Glu Glu Lys
50

Glu Ser Ile val

65

Gly Asp His His

ITe Gly His Ser
100
val Ala Lys Lys

Glu
5
Ser
Gly
Ile
val
His
85
His

Glu

Glu
His
Asn
Ala
Asn
Ala
Ser

Gly

Gln
Asn
Ala
Gly
55

Lys
Asp
Asn

Asn

Ile
Gly
Lys
40

Ile
Glu
Pro
Tyr
Lys

Lys
Leu
Glu
Met
Lys
Ile
Glu

105
val

Ala
10

Asp
Met
Lys
Asnh
Asp
90

Leu

Tyr

Ala
ser
Lys
GIn
Ala
75

Glu
Phe

Thr

Gln
Leu
Asp
Tyr
Ile
His
Lys
Gly

Lys
Ser
Leu
Gly
Ile
Lys
Pro

Glu

His
Ser
30

Asp
val
Tyr
Pro
Glu

110
Glu

Leu
15

His
Lys
Lys
Pro
val
95

Glu

Leu

Glu
Glu
Lys
Arg
His
80

Gly
Gly

Thr



Asn
Thr
145
Leu
Asp
val
Gln
Tyr
225
Ser
val
val
val
Arg
305
Leu
Glu
Lys
Thr
Thr
385
. Glu
val
Glu
Gly
Thr
465
Glu
Gly
Pro
Glu
Asn

545
Lys

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

val
130
Leu
Glu
Gly
Gly
Thr
210
ASp
Gln
Asn
Phe
Gly
290
Thr
Asp
Asn
Ala
Ser
370
Ser
Lys
Leu
val
Asn
450
val
Ala
Met
Ala
Lys
530
Met

Lys

<220>

<223>
<400>

115
val

Ala
Lys
Lys
Asn
195
Phe
Gly
Thr
Pro
Asp
275
Glu
Ala
Asn
GIn
Gln
355
Glu
Asn
val
Phe
Ile
435
Gly
Glu
Pro
Leu
teu
515
Phe
Asp

Asn

256
569
PRT
‘Unknown

Asn
Asn
Lys
val
180
Ile
Lys
Thr
Ile
GIn
260
Glu
Ile
Gly
GIn
Thr
340
Glu
Lys
Ser
Ala
Asn
420
Lys
Glu
Ash
Asn
ASn
500
Glu
Thr
Gly

Leu

NEW 35A
256

Leu
Gly
Leu
165
Leu
Ala
Tyr
Phe
Phe
245
Phe
Phe
Lys
Asn
Ser
325
Asp
Asn
val
Thr
Lys
405
Met
Lys
Asn
GIn
Glu
485
Pro
Glu
Ala
Thr

ser
565

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

550
Asp

Lys
135
Lys
Ile
Lys
Phe
Ile
215
val
Pro
val
Gly
Pro
295
Ile
Tyr
Pro
Lys
Lys
375
Glu
Ala
Gly
Met
Pro
455
Thr
Pro
Gly
Pro
Tyr
535
Glu

Phe

120
Asn

Arg
Asn
val
Glu
200
Ala
Pro
Phe
Pro
Asn
280
Ile
Pro
Ile
ser
Leu
360
Glu
Glu
Glu
Thr
Ala
440
ser
Glu
val
ASn
Ala
520
Gly
Leu

Ile

A3%

Ser
val
Met
ser
185
Leu
Ser
Thr
His
Lys
265
Ala
Pro
val
val
Ile
345
Asp
Lys
val
Ser
Ile
425
Asp
Glu
AsSn
Lys
val
505
val
Leu
Arg

Ala

Thr
Ser
Leu
170
Gly
Asp
Lys
Ser
Ala
250
Gly
Tyr
Lys
Thr
Glu
330
Leu
Glu
Leu
Pro
Tyr
410
Glu
Phe
Asn
Lys
Pro
490
Gly
Asp
Gly

Leu

[ XX J LA

Phe
Phe
155
val

Lys
Glin
Asp
Leu
235
Gly
Thr
Leu
Leu
Phe
315
val

Pro
Lys
Ser
Thr
395
Gly
Leu
Thr
Gly
Pro
475
Glu
Ser
Pro

Leu

Pro
555

Asn
140
ser
Lys
val
Pro
Tyr
220
Ala
Asp
Asp
Glu
Asn
300
Met
Pro
Gln
val
Glu
380
val
Met
Tyr
Gly
Lys
460
Ala
Asn
Asp
val
Asp

540
ser

125
Asn

Phe
Leu
Phe
TYyr
205
Pro
Tyr
Thr
Ala
Asn
285
Gln
Ala
Ile
Phe
Glu
365
Thr
Asp
Lys
Leu
Glu
445
val
Asp
Ser
Pro
Gln
525
Ser

Gly

Gln
Pro
Ile
Gly
190
Leu
Glu
Lys
Tyr
Leu
270
Asn
Gly
Asn
Leu
Lys
350
Glu
Gly
Pro
Leu
Pro
430
Ala
Ser
Ser
Thr
Met
510
Glu
val

Glu

Asn Phe

Pro Glu
160

Thr Pro

175

Glu Gly

Pro Gly
val Sser

Met Ala
240

Leu Arg

255

val Arg

Tyr Lys
Thr Thr

Ala Tyr
320

Glu Lys

335

Arg Asn

Pro Lys
Asn Ser
val Gln
400
Glu Asn
415
ser Gly
Pro Gln
Thr Gly
Leu Pro
480
Asp Asn
495
Leu Asp
Lys Leu
Ile phe

val Ile
560

Met Asp Leu Thr Glu Glu GIn Ile Lys Ala Ala GIn Lys His Leu Glu

oe



Glu
GlIn
Ile
Glu
Gly
Ile
val
Asn
Thr
145
Leu
Asp
val
GIn
Tyr
225
Ser
val
val
val
Arg
305
Leu
Glu
Lys
Thr
Thr
385
Glu
val
Glu
Gly
Thr
465
Glu
Gly
Pro
Glu

Asn

val
Asp
Glu
50

Ser
Asp
Gly
Ala
val
130
Leu
Glu
Gly
Gly
Thr
210
Asp
Gln
Asn
Phe
Gly
290
Thr
Asp
Asn
Ala
Ser
370
Ser
Lys
Leu
val
Asn
450
val
Ala
Met
Ala
Lys

530
Met

Tyr
35

Glu
Ile
Gly
His
Lys
115
val
Ala
Lys
Lys
Asn
195
Phe
Gly
Thr
Pro
Asp
275
Glu
Ala
Asn
Gln
Gln
355
Glu
Asn
val
Phe
Ile
435
Gly
Glu
Pro
Leu
Leu
515
Phe

Asp

Thr Ser His

20
Pro

Lys
val
Thr
Ser
100
Lys
ASn
Asn
Lys
val
180
Ile
Lys
Thr
Ile
Gln
260
Glu
Ile
Gly
GIn
Thr
340
Glu
Lys
Ser
Ala
Asn
420
Lys
Glu
Asn
Asn
Asn
500
Glu
Thr

Gly

Gly
Ile
val
Ser
85

His
Glu
Leu
Gly
Leu
165
Leu
Ala
Tyr
Phe
Phe
245
Phe
Phe
Lys
Asn
Ser
325
Asp
Asn
val
Thr
Lys
405
Met
Lys
Asn
GIn
Glu
485
Pro
Glu
Ala

Thr

Asn
Ala
Asn
Ala
Ser
Gly
Leu
Gln
150
Gly
Glu
Asn
Thr
Thr
230
Tyr
Ala
His
Leu
Lys
310
Thr
Lys
Ser
Glu
Leu
390
Phe
Asp
Asn
Lys
Pro
470
Lys
Glu
Ala
ser

Ile

Asn Gly Leu

Ala
Gly
55

Lys
Asp
Asn
ASn
Lys
135
Lys
Ile
Lys
Phe
Ile
215
val
Pro
val
Gly
Pro
295
Ile
Tyr
Pro
Lys
Lys
375
Glu
Ala
Gly
Met
Pro
455
Thr
Pro
Gly
Pro
Tyr

535
Glu

Lys
40

Ile
Glu
Pro
Tyr
Lys
120
Asn
Arg
Ash
val
Glu
200
Ala
Pro
Phe
Pro
Asn
280
Ile
Pro
Ile
Ser
Leu
360
Glu
Glu
Glu
Thr
Ala
440
Ser
Glu
val
Asn
Ala
520
Gly

Leu

25
Glu

Met
Lys
Ile
Glu
105
val
Ser
val
Met
Ser
185
Leu
Ser
Thr
His
Lys
265
Ala
Pro
val
val
Ile
345
Asp
Lys
val
Ser
Ile
425
Asp
Glu
Asn
Lys
val
505
val
Leu

Arg

Tyr
Lys
Thr
Glu
330
Leu
Glu
Leu
Pro
Tyr
410
Glu
Phe
Asn
Lys
Pro
490
Gly
Asp
Gly

Leu

Ser
Lys
Gln
Ala
75
Glu
Phe
Thr
Phe
Phe
155
val
Lys
Gln
Asp
Leu
235
Gly
Thr
Leu
Leu
Phe
315
val
Pro
Lys
Ser
Thr
395
Gly
Leu
Thr
Gly
Pro
475
Glu
Ser
Pro
Leu

Pro

Leu
Asp
Tyr
Ile
His
Lys
Gly
Asn
140
Ser
Lys
val
Pro
Tyr
220
Ala
Asp
Asp
Glu
Asn
300
Met
Pro
Gln
val
Glu
380
val
Met
Tyr
Gly
Lys
460
Ala
Asn
Asp
val
Asp

540
Ser

Ser
Leu
Gly
Ile
Lys
Pro
Glu
125
Asn
Phe
Leu
Phe
Tyr
205
Pro
Tyr
Thr
Ala
Asn
285

Gln
Ala
Ile
Phe
Glu
365
Thr
Asp
Lys
Leu
Glu
445
val

Asp
Ser
Pro
Gln
525
Ser

Gly

Ser
30

Asp
val
Tyr
Pro
Glu
110
Glu
GIn
Pro
Ile
Gly
190
Leu
Glu
Lys
Tyr
Leu
270
Asn
Gly
ASn
Leu
Lys
350
Glu
Gly
Pro
Leu
Pro
430
Ala
Ser
Ser
Thr
Met
510
Glu
val

Glu

Leu
AsSn
Pro
Thr
175
Glu
Pro
val
Met
Leu
255
val
Tyr
Thr
Ala
Glu
335
Arg
Pro
Asn
val
Glu
415
Ser
Pro
Thr
Leu
Asp
495
Leu
Lys
Ile

val

Glu
Lys
Arg
Ser
80

Gly
Gly
Thr
Phe
Glu
160
Pro
Gly
Gly
Ser
Ala
240
Arg
Arg
Lys
Thr
Tyr
320
Lys
AsSn
Lys
Ser
GlIn
400
AsSn
Gly
Gln
Gly
Pro
480
Asn
Asp
Leu
Phe

Ile



545

550

Lys Lys Asn Leu ggr Asp Phe Ile Ala
5

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

<220>
<223>

<400>

257
819
DNA
unknown

NEW43 gene
257

atgcaaatta
acagaagacg
gagagagcgg
caccaggatt
gcagctaaga
aaaaacggta
tttgacgaag
gtcaagtact
caagatagta
gaatctgatg
ccaagcactg
attcctggta
agtcttcttc
gctttgttaa

cctacactga
gttatatctt
cagcccaggce
caggaaatac
aggtgccact
gtttaatcat
gcctttatga
atgtcgaacc
aacctgatga
aaaaagagaa
atacggaaga
cccctagtat
tcggaacgaa
aagaaagtca

tgatgagatt
tgatactagt
ttatgctaaa
tgaggcaaaa
tgatcgtatg
acctcattat
ggcacctaag
gcggaacgct
agataaggaa
tcacgctggt
gacagaggaa
tagacaaaat
agataataac
accggctcct

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

<220>
<223>

<400>
Met
1

Gln Ile

258
272
PRT
Unknown

NEW43 polypeptide

258

Thr Tyr Thr Asp AsSp
5

Glu

caggtagcca
tggattaaaa
gagaaaggtt
ggagcagaag
ccttacaatc
gaccattacc
gggtatagtc
agtgaccatg
catgatgaag
ttaaatcctt
gaagctgaag
gctatggaga
actatttcag
atacagtag

Ile G1n

10

agttggcagg
aagatagttt
tgacccctcce
ctatctacaa
ttcagtatac
ataacatcaa
ttgaggatct
ttcgtaaaaa
taagtgagcc
cagcagataa
ataccacaga
cattgactgg
cagaagtaga

val Ala Lys

560

Ccaagtacaca
gtctgaagct
ttcgacagac
ccgcgtgaaa
tgtagaagtc
atttgagtgg
tttggcgact
taaggcagac
aactcaccct
tctttataaa
tgaggctgaa
tctaaaaagt
tagtctcttg

Leu Ala

15

Gly
Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
Gln
Pro
Pro
Glu
Pro

225
Ser

Lys Tyr

Lys
Lys
50

ASn
Ala
val
His
Lys
130
Glu
Asp
Thr
Ser
Glu
210
Ser

Leu

Asp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile

Leu

Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg

Leu

Thr
Leu
Gly
Ala
val
85

Lys
Lys
ser
Asn
Pro
165
Glu
Asn
Glu
Glin

Gly

Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn

230
Thr

Asp
Glu
Thr
55

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala

Lys

Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met

Asp

Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
ASp
Glu

Asn

Ile
Arg
Ser
Ala
Met
Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr

Asn

Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
Asn
Thr
Ala
Leu

235
Thr

Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr

Ile

Thr
Ala
45

His
Asn
AsSn
His
Leu
125
val
AsSh
Glu
Ala
Thr
205
Ile
Gly

Ser

Ser
Gln
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro

Leu

Ala

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu

Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
TYyr
Asp
160
Glu
Asn
Thr
Thr

Ser
240

Val

60
120
180
240
300
360
420
480
540
600
660
720
780
819



L]

. .
see o o
. .

A35

245 250 255
Asp Ser Leu Leu Ala Leu Leu Lys Glu Ser GIn Pro Ala Pro Ile Gln
260 265 270

<210> 259
<211> 36
<212> DNA
<213> Unknown

<220>
<223> HAM] 490

<400> 259
Ccgaattcca tatgcaaatt acctacactg atgatg

<210> 260
<211> 29
<212> DNA
<213> unknown

<220>
<223> HAMJ 491

<400> 260
gcactagtat caaagatata accgtcttc

<210> 261
<211> 33
<212> DNA
<213> unknown

<220>
<223> HAM] 49?2

<400> 261
ggactagttg gattaaaaaa gatagtttgt ctg

<210> 262
<211> 32
<212> DNA
<213> Unknown

<220>
<223> HAMJ 493

<400> 262
ttccegeggt tcgacatagt acttgacagt cg

<210> 263
<211> 29
<212> DNA
<213> Unknown

<220>
<223> HAM] 494

<400> 263
ttccegegga acgctagtga ccatgttceg

<210> 264
<211> 31
<212> DNA
<213> unknown

<220>
<223> HAMJ 495

<400> 264



cggggtacca ggaatttcag cctcatctgt g

<210> 265
<211> 36
<212> DNA
<213> Unknown

<220>
<223> HAMJ 496

<400> 265
cccggtaccec ctagtattag acaaaatgct atggag

<210> 266
<211> 29
<212> DNA
<213> uUnknown

<220>
<223> HAMJ 583

<400> 266
ggatcccggg aggtatgatt aaactaccg

<210> 267
<211> 34
<212> DNA
<213> Unknown

<220>
<223> HAM] 584

<400> 267
catgcccggg aacatcaaat ttgagtggtt tgac

<210> 268
<211> 37
<212> DNA
<213> unknown

<220>
<223> HAM] 610

<400> 268
cttgatcgac atatgttggc aggcaagtac acaacag

<210> 269
<211> 45
<212> DNA
<213> Unknown

<220>
<223> HAMI 497

<400> 269
aacggtagtt taatcatacc ttcttatgac cattaccata acatc

<210> 270
<211> 45
<212> DNA
<213> Unknown

<220>
<223> HAM] 498

<400> 270
gatgttatgg taatggtcat aagaaggtat gattaaacta ccgtt

31

36

29

34

37

45

45



<210> 271
<211> 45
<212> DNA
<213> uUnknown

<220>
<223> HAMI 499

<400> 271
aatcatacct tcttatgact cttaccataa

<210> 272
<211> 45
<212> DNA
<213> uUnknown

<220>
<223> HAMI 500

<400> 272
cactcaaatt tgatgttatg gtaagagtca

<210> 273
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMI 501

<400> 273
taccttctta tgactcttac tctaacatca

<210> 274
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJI 502

<400> 274
caaaccactc aaatttgatg ttagagtaag

<210> 275
<211> 45
<212> DNA
<213> Unknown

<220>
<223> HAM] 530

<400> 275
aatcatacct Cattatgact cttaccataa

<210> 276
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAM] 531

<400> 276
cactcaaatt tgatgttatg gtaagagtca

<210> 277
<211> 45

Catcaaattt

taagaaggta

aatttgagtg

agtcataaga

catcaaattt

taatgaggta

gagtg

tgatt

gtttg

aggta

gagtg

tgatt

45

45

45

45

45

45



<212> DNA
<213> unknown

<220>
<223> HAM3 532

<400> 277
tacctcatta tgaccattac tctaacatca aatttgagtg gtttg

<210> 278
<211> 45
<212> DNA
<213> uUnknown

<220>
<223> HAMJI 533

<400> 278
caaaccactc aaatttgatg ttagagtaat ggtcataatg aggta

<210> 279
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJI 569

<400> 279
tacctcatta tgactcttac tctaacatca aatttgagtg gtttg

<210> 280
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMJ 570

<400> 280
caaaccactc aaatttgatg ttagagtaag agtcataatg aggta

<210> 281
<211> 45
<212> DNA
<213> unknown

<220>
<223> HAMI 571

<400> 281
taccttctta tgaccattac tctaacatca aatttgagtg gtttg

<210> 282
<211> 44
<212> DNA
<213> unknown

<220>
<223> HAMJ 572

<400> 282
aaaccactca aatttgatgt tagagtaatg gtcataagaa ggta

<210> 283
<211> 45
<212> DNA
<213> Unknown

45

45

45

45

45

44



<220>
<223> HAMJ 573

<400> 283
aacggtagtt taatcatacc

<210> 284

<211>
<212>
<213>

<220>
<223>

<400>

45

DNA
Unknown
HAM] 574

284

gatgttatgg taatggtctt

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

<220>
<223>

<400>

285

46

DNA
Unknown

HAMJ 575
285

cggtagttta atcatacctc

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

<220>
<223>

<400>

286

46

DNA
unknown

HAMI 576
286

trtgatgtta tggtaagagt

<210> 287
<211> 46
<212> DNA

<213>

<220>
<223>

<400>

unknown

HAMJ 577
287

aacggtagtt taatcatacc

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

<220>
<223>

<400>

caaatttgat gttatggtaa

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

<220>

288

46

DNA
unknown

HAMJ 578
288

289

45

DNA
unknown

ttctaaagac cattaccata

tagaaggtat gattaaacta

ataaggactc ttaccataac

ccttatgagg tatgattaaa

tgaccattac cataacatca

tggtcaggta tgattaaact

acatc

cecgtt

atcaaa

ctaccg

aatttg

accgtt

45

45

46

46

46

46



Al"doo
<223> HAMI 579
<400> 289
aacggtagtt taatcatacc ttaccataac atcaaatttg agtgg
<210> 290 '
<211> 45
<212> DNA
<213> unknown
<220>
<223> HAMJ 580
<400> 290
Ccactcaaat ttgatgttat ggtaaggtat gattaaacta ccgtt
<210> 291
<211> 45
<212> DNA
<213> Unknown
<220>
<223> HAMJ 581
<400> 291 -
accggtagtt taatcatacc taacatcaaa tttgagtggt ttgac
<210> 292
<211> 45
<212> DNA
<213> Unknown
<220>
<223> HAM] 582
<400> 292
gtcaaaccac tcaaatttga tgttaggtat gattaaacta ccgtt
<210> 293
<211> 272
<212> PRT
<213> unknown
<220>
<223> NEW 60
<400> 293
Met GIn Ile Thr Tyr Thr Asp Asp Glu Ile Gln val Ala
1 5 10 ,
Gly Lys Tyr Thr Thr Glu Asp Gly Tgr Ile Phe Asp Thr
20 2
Lys Lys Asp Ser Leu Ser Glu Ala Glu Arg Ala Ala Ala
35 40 45
Ala Lys Glu Lys Gly Leu Thr Pro Pro Ser Thr Asp His
50 55 60
Gly Asn Thr Glu Ala Lys Gly Ala Glu Ala ;;e Tyr Asn
65 70
Ala Ala Lys Lys val Pro Ley Asp Arg get Pro Tyr Asn
85 0
Thr val Glu val Lys Asn Gly Ser Leu Ile Ile Pro ser
. 100 105
Tyr His Asn Ile Lys Phe Glu Trp Phe Asp Glu Gly Leu
115 120 125
Pro Lys Gly Tyr Ser teu Glu Asp Leu Leu Ala Thr val
130 135 140
val Glu Pro Arg Asn Ala ser Asp His val Arg Lys Asn
145 150 155

Lys
Ser
Glin
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr

Ala

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
Tyr

Asp
160

45

45

45

45



Gln
Pro
Pro
Glu
Pro
225
Ser

Asp

<210>
<211>

Asp
Thr
Ser
Glu
210
Ser
Leu

Ser

Ser
His
Ala
195
Glu
Ile
Leu

Leu

294
272

<212> PRT

<213>

<220>

<223>
<400>

NEW 61
294

Lys
Pro
180
Asp
Ala
Arg
Leu

Leu
260

Unknown

Met Gln ITle Thr
1

Gly
Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
Gln
Pro
Pro
Glu
Pro
225
Ser

Asp

<210>

<211>
<212>
<213>

Lys
Lys
Lys
50

Asn
Ala
val
His
Lys
130
Glu
Asp
Thr
Ser
Glu
210
Ser
Leu

Ser

<220>

<223>

Tyr
Asp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile
Leu

Leu

295
272

PRT
unknown

NEW 62

Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu

Leu
260

Pro
165
Glu
Asn
Glu
GlIn
Gly

245
Ala

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly

245
Ala

Asp Glu

Ser
Leu
Asp
Asn
230
Thr

Leu

Thr
Glu
Ser
Leu
Lys
70

Pro
AsSn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr

Leu

Asp
Tyr
Thr
215
Ala
Lys

Leu

Asp
Asp
Glu
Thr
55

Gly

Leu

A

Asp Lys Glu

Glu
Lys
200
Thr
Met
Asp

Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp

Lys

Lys
185
Pro
Asp
Glu
Asn

Glu
265

Glu
Tyr
25

Glu
Pro
Glu
Arg

Leu

105

Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu

Asn

Glu
265

170
Glu

ser
Glu
Thr
Asn

250
ser

Ile
Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
Asn

250
Ser

Asn His
Thr Asp

Ala Glu
220

Leu Thr

235

Thr Ile

Gln Pro

Gln val
Phe Asp
Ala Ala

Thr Asp
60

Ile Tyr

75

Pro Tyr

Ile Pro
Glu Gly

Ala Thr
140

Arg Lys

155

His Asp

Asn His

Thr Asp

Ala Glu
220

Leu Thr

235

Thr Ile

GIn Pro

Ala
Thr
Ala
45

His
AsSn
Asn
His
Ley
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser

Ala

val
Gly
190
Glu
Pro
Leu
Ala

Pro
270

Lys
Ser
Gln
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala

Pro
270

Ser
175
Leu
Glu
Gly
Lys
Glu

255
Ile

Leu
15

Trp
Ala
Asp
val
GlIn
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu

255
Ile

Glu
Asn
Thr
Thr
Ser
240
val

Gln

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Ser
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val

GIn



<400> 295
Met Gin Ile Thr

1
Gly

Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
GIn
Pro
Pro
Glu
Pro
225
Ser

Asp

Lys
Lys
Lys
50

Asn
Ala
val
Ser
Lys
130
Glu
ASp
Thr
Ser
Glu
210
Ser
Leu

Ser

Tyr
ASp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
ser
His
Ala
195
Glu
Ile
Leu

Leu

<210> 296

<211>
<212>
<213>

<220>

<223>
<400>

Met
1
Gly
Lys
Ala
Gly
65
Ala
Thr
Tyr
Pro
val

145
GIn

Gln
Lys
LYyS
Lys
50

Asn
Ala
val
His
LysS
130
Glu

Asp

272
PRT
Unknown

Ile
Tyr
ASp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro

Ser

Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
ASp
Ala
Arg
Leu

Leu
260

NEw 80
296

Thr
Thr
20

ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg

Lys

TYr
5
Thr
Leu
Gly
Ala
val
85
Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gin
Gly

245
Ala

Tyr
5
Thr
Leu
Gly
Ala
val
85
Lys
Lys
ser

Asn

Pro

Thr
Glu
ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
AsSn
230
Thr

Leu

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala

150
Asp

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys

Leu

Asp
ASp
Glu
Thr
Gly
teu
Gly
Glu
Glu
135

Ser

Glu

Asp
Gly
Ala
40

Pro
Ala
ASp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp

Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
ser
Trp
120
Asp
Asp

Asp

rxxxl

141,

Glu ITe GlIn

Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn

Glu
265

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His

Lys

Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
Asn

250
Ser

Ile
Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu

val

Glu

Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Ar

155
His
Asn
Thr
Ala
Leu
235
Thr

Gln

GIn
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg

155
His

val
Asp
Ala
Asp
60

Tyr
TYyr
Pro
Gly

Thr
140

g Lys

AsSp
His
ASp
Glu
220
Thr
ile

Pro

val
ASp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys

Asp

Ala
Thr
Ala
45

His
Ash
Ash
His
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser

Ala

Ala
Thr
Ala
45

His
Asn
Asn
Ser
Leu
125
val
Asn

Glu

Lys
ser
Gln
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu

Ala

Pro
270

Lys
ser
Gln
Gln
Arg
Leu
TYyr
110
Tyr
Lys
Lys
val

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu

255
Ile

Leu
15
Trp
Ala
Asp
val
GIn
95
Asp
Glu
Tyr

Ala

ser

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val

GlIn

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Ser
Ala
Tyr
Asp

160
Glu



Pro
Pro
Glu
Pro
225
Ser

Asp

Thr
Ser
Glu
210
Ser
Leu

Ser

His
Ala
195
Glu
Ile
Leu

Leu

<210> 297

<211>

272

<212> PRT

<213>

<220>

<223>
<400>

Met
1

Gly
Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
Gin
Pro
Pro
Glu
Pro
225
Ser

Asp

<210>

<211>
<212>
<213>

GIn
Lys
Lys
Lys
50

Asn
Ala
val
Ser
Lys
130
Glu
Asp
Thr
Ser
Glu
210
Ser
Leu

Ser

<220>

<223>

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
AsSn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile
Leu

Leu

298
272

PRT
unknown

NEW 82

Pro
180
Asp
Ala
Arg
Leu

Leu
260

unknown

NEW 81
297

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu

Leu
260

165
Glu

Asn
Glu
GIn
Gly

245
Ala

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly

245
Ala

ser Asp Glu Lys

Leu
Asp
Asn
230
Thr

Leu

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr

Leu

Tyr
Thr
215
Ala
Lys

Leu

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys

Leu

Lys

185
Pro

200 .

Thr
Met
Asp
Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp

Lys

Asp
Glu
Asn

Glu
265

Glu
Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn

Glu
265

*..'o'o
"

170
Glu

Ser
Glu
Thr
Asn

250
ser

Ile
Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
Asn

250
Ser

Asn
Thr
Ala
Leu
235
Thr

Gln

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
Asn
Thr
Ala
Leu
235
Thr

Gln

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr
Ile

Pro

Ala
Thr
205
Ile
Gly
Ser

Ala

Ala
Thr
Ala
45

His
Asn
Asn
Ser
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser

Ala

Gly
Glu
Pro
Leu
Ala

Pro
270

Lys
Ser
30

Gln
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala

Pro
270

175
Leu

Glu
Gly
Lys
Glu

255
Ile

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu

255
Ile

ASn
Thr
Thr
Ser
240
val

Gln

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Ser
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val

Gln



<400>
Met G1
1

298
n Ile Thr

Gly Lys Tyr Thr

20

Lys Lys Asp Ser

35

Ala Lys Glu Lys
50

Gly As
65
Ala Al

Thr va
Tyr Se

Pro Ly
13
val Gl
145
GIn As

Pro Th
Pro Se

Glu G1
21
Pro Se
225
Ser Le

Asp Se

<210>

<211>
<212>
<213>

<220>
<223>

<400>

Met Gl
1

Gly Ly

Lys Ly

Ala Ly
50

Gly As

65

Ala Al

Thr va
Tyr Se

Pro Ly
13
val Gl
145
Gln As

n Thr Glu
a Lys Lys

1 Glu val
100
r Asn Ile
115
s Gly Tyr
0
u Pro Arg

p Ser Lys

r His Pro
180
r Ala Asp
195
u Glu Ala
0
r Ile Arg

U Leu Leu

r Leu Leu
260

299

272
PRT
unknown

NEW 83

299
n Ile Thr

s Tyr Thr

20

S Asp Ser
35

s Glu Lys
n Thr Glu
a Lys Lys

1T Glu val
100
r Asn Ile
115
s Gly Tyr
0
u Pro Arg

p Ser Lys

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly

245
Ala

Tyr
5
Thr
Leu
Gly
Ala
val
85
Lys
Lys
Ser
Asn

Pro
165

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr

Leu

Thr
Glu
Ser
Leu
Lys
70

Pro
Asnh
Phe
Leu
Ala

150
Asp

Asp Asp Glu

Asp Gly Tyr
25

Glu
Thr
55

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys

Leu

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Glu
Glu
135

Ser

Glu

Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp

Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
ASp

Asp

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn

Glu
265

Glu
Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His

Lys

Ile
Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val

Glu
170

Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
Asn
Thr
Ala
Leu
235
Thr

Gln

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg

155
His

val
Asp
Ala
ASp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr
Ile

Pro

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys

Asp

Ala
Thr
Ala
45

His
Asn
Asn
His
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser

Ala

Ala
Thr
Ala
45

His
Asn
Asn
Ser
Leu
125
val
Asn

Glu

Lys
Ser
30

Gln
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala

Pro
270

Lys
Ser
30

GIn
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys

val

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu

255
Ile

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala

Ser
175

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Ser
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val

Gln

Ala
Ile
Tyr
Ser
Lys

80
Tyr

Ala
Tyr‘
Asp

160
Glu



Pro
Pro
Glu
Pro
225
Ser

Asp

Thr His

Ser Ala
195
Glu Glu
210
Ser Ile

Leu Leu

Ser Leu

<210> 300

<211> 272
<212> PRT

<213>

<220>
<223> NEW 84

<400> 300

Met
1

Gly
Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
GlIn
Pro
Pro
Glu
Pro
225
Ser

Asp

Gln Ile
Lys Tyr

Lys Asp
35

Lys Glu

50

Asn Thr

Ala Lys
val Glu
His Asn
115
Lys Gly
130
Glu Pro
Asp Ser
Thr His
Ser Ala
195
Glu Glu
210
Ser Ile
Leu Leu

Ser Leu

<210> 301
<211> 272
<212> PRT
<213> uUnknown

<220>
<223> NEW 85

<400> 301

Pro
180
Asp
Ala
Arg
Leu

Leu
260

Unknown

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu

Leu
260

Glu
Asn
Glu
GIn
Gly

245
Ala

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Lys
ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly

245
Ala

Ser
Leu
Asp
Asn
230
Thr

Leu

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr

Leu

Asp Glu Lys Glu Asn His
185

Tyr
Thr
215
Ala
Lys

Leu

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys

Leu

Lys
200
Thr
Met
Asp

Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
ASp

Lys

Pro
Asp
Glu
Asn

Glu
265

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn

Glu
265

Ser
Glu
Thr
Asn

250
Ser

Ile
Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
Asn

250
Ser

Thr
Ala
Leu
235
Thr

Gln

GIn
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
Asn
Thr
Ala
Leu
235
Thr

Gln

Asp
Glu
220
Thr
Ile

Pro

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr
Ile

Pro

Ala
Thr
205
Ile
Gly
ser

Ala

Ala
Thr
Ala
45

His
Asn
Asn
Ser
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser

Ala

Lys
Ser
Gin
Gln
Arg
Leu
Lys
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala

Pro
270

Leu Asn

Glu
Gly
Lys
Glu

255
Ile

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu

255
Ile

Thr
Thr
Ser
240
val

Gln

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val

Gln



Met
1

Gly
Lys
Ala
Gly
65
Ala
Thr
Tyr
Pro
val
145
Gln
Pro
Pro
Glu
Pro
225
Ser

Asp

<210>

<211>
<212>
<213>

Gln
Lys
Lys
Lys
50

Asn
Ala
val
His
Lys
130
Glu
Asp
Thr
Ser
Glu
210
Ser
Leu

Ser

<220>

<223>
<400>

Met
1
Gly
Lys
Ala
Gly
65
Ala
Thr
Asn
Gly
Pro
145
Ser

His

GIn
Lys
Lys
Lys
50

Ash
Ala
val
Ile
Tyr
130
Arg
Lys

Pro

Ile
Tyr
Asp
Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile

Leu

Leu

302

270
PRT
unknown

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Lys
115
Ser
Asn
Pro

Glu

Thr Tyr Thr Asp Asp Glu 3

Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu

Leu
260

NEw 88D1
302

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Phe
Leu
Ala
Asp

ser

5
Thr

Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly

245
Ala

Tyr
5
Thr
Leu
Gly
Ala
val
85
Lys
Glu
Glu
Ser
Glu

165
Asp

Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr

Leu

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Trp
Asp
AS

150
Asp
Glu

Asp
Glu
Thr
5§

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys

Leu

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Phe

Leu
135

p His

Lys

Lys

Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp

Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
AsSp
120
Leu
val
Glu

Glu

Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn

Glu
265

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Glu
Ala
Arg
His

Asn

Ile
ITe
Arg
Ser
Ala
Met
Ile
Gly
Thr
Lys
Asp

170
His

Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
Asn
Thr
Ala
Leu
235
Thr

Gln

GlIn
Phe
Ala
Thr
Ile
75

Pro
Ile
Leu
val
Asn
155
Glu

Ala

e GIn val

Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr
Ile

Pro

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Tyr
Lys
140
Lys
val

Gly

Asn
Asn
His
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser

Ala

Ala
Thr
Ala
45

His
Asn
Asn
Asp
Glu
125
Tyr
Ala
Ser

Leu

190
Glu

Pro
Leu
Ala

Pro
270

Lys
Ser
30

GlIn
Gln
Arg
Leu
His
110
Ala
Tyr
Asp
Glu

Asn

Leu
Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
ser
175
Leu
Glu
Gly
Lys
Glu

255
Ile

Leu
15

Trp
Ala
Asp
val
Gln
95

Tyr
Pro
val
GlIn
Pro

175
Pro

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Ser
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val

GIn

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Lys
Glu
Asp
160
Thr

Ser



180

Ala Asp Asn Leu

195

Glu Ala Glu Asp

210

Ile Arg GIn Asn

225
Leu Leu

Leu Leu

Gly Thr

Ala Leu
260

<210> 303

<211> 268
<212> PRT
<213> unknown

<220>

<223> NEw 88D2
<400> 303

Met Gln
1

Gly Lys
Lys Lys

Ala Lys
50

Gly Asn

65

Ala Ala

Thr val
Lys Phe

Ser Leu
130

Asn Ala

145

Pro Asp

Glu ser

Asn Leu

Glu Asp
210

Gln Asn

225

Gly Thr

Ala Leu

Ile Thr

Tyr Thr
20

Asp Ser

35

Glu Lys

Thr Glu
Lys Lys
Glu val
100
Glu Trp
115
Glu Asp
ser Asp
Glu Asp
Asp Glu
180
Tyr Lys
195
Thr Thr
Ala Met
Lys Asp

Leu Lys
260

<210> 304

<211> 266
<212> PRT
<213> Unknown

<220>

<223> NEW 88
<400> 304

Tyr
Thr
Ala
Lys

245
Leu

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Phe
Leu
His
Lys
165
Lys
Pro
Asp
Glu
Asn

245
Glu

Lys

Pro

ser
200

Thr Asp Glu

Met
230
Asp

Lys

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Asp
Leu
val
150
Glu
Glu
Ser
Glu
Thr
230

Asn

Ser

215
Glu

Asn

Glu

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Glu
Ala
135
Arg
His
Asn
Thr
Ala
215
Leu

Thr
GIn

Thr
Asn

ser

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Gly
120
Thr
Lys
Asp
His
Asp
200
Glu
Thr
Ile

Pro

265

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Leu
val
Asn
Glu
Ala
185
Thr
Ile
Gly
Ser

Ala
265

Ile
10

Ile
Arg
Ser
Ala
Met
90

Ile
Tyr
Lys
Lys
val
170
Gly
Glu
Pro
Leu
Ala

250
Pro

*
sense

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Tyr
Ala
155
Ser
Leu
Glu
Gly
Lys
235
Glu

Ile

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Ala
Tyr
140
Asp
Glu
Asn
Thr
Thr
220
Ser
val

Gln

Ala
Thr
Ala
45

His
Asn
ASn
Tyr
Pro
125
val
Gln
Pro
Pro
Glu
205
Pro
Ser

Asp

Lys
Ser
Glin
Glin
Arg
Leu
His
110
Lys
Glu
Asp
Thr
ser
190
Glu
Ser

Leu

Ser

Glu
Pro
Ser

Asp
255

Leu
15

Trp
Ala
Asp
val
Gln
95

Asn
Gly
Pro
Ser
His
175
Ala
Glu
Ile
Leu

Leu
255

Glu
Ser
Leu

240
Ser

Ala
Ile
Tyr
ser
Lys
80

Tyr
Ile
Tyr
Arg
Lys
160
Pro
Asp
Ala
Arg
Leu

240
Leu



Met
Gly
Lys
Ala
Gly
Ala
Thr
Glu
Glu
Ser
145
Glu
AsSp
Tyr
Thr
Ala
225
Lys

Leu

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>
<400>

000

<210>

<400>
000

<210>

<400>
000

<210>
<400>

Gln
Lys
Lys
Lys
50

ASn
Ala
val
Trp
Asp
130
Asp
Asp
Glu
Lys
Thr
210
Met
Asp

Lys

Ile
Tyr
Asp
Glu
Thr
Lys
Glu
Phe
115
Leu
His
Lys
Lys
Pro
195
Asp
Glu
Asn

Glu

305
305

306
306

307
307

308
308

309
309

310
310

311
311

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Asp
Leu
val
Glu
Glu
180
Ser
Glu
Thr
Asn

ser
260

TYyr
Thr
Leu
Gly
Ala
val
85

Lys
Glu
Ala
Arg
His
165
Asn
Thr
Ala
Leu
Thr

245
Gln

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Gly
Thr
Lys
150
Asp
His
Asp
Glu
Thr
230
Ile

Pro

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Leu
val
135
Asn
Glu
Ala
Thr
Ile
215
Gly
Ser

Ala

Asp
Gly
Ala
40

Pro
Ala
Asp
ser
Tyr
120
Lys
Lys
val
Gly
Glu
200
Pro
Leu

Ala

Pro

Glu Ile Gln

Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Glu
TYyr
Ala
ser
Leu
185
Glu
Gly
Lys
Glu

Ile
265

10
Ile

Arg
sSer
Ala
Met
90

Ile
Ala
Tyr
Asp
Glu
170
Asn
Thr
Thr
Ser
val

250
GIn

Phe
Ala
Thr
Ile
75

Pro
Ile
Pro
val
Gln
155
Pro
Pro
Glu
Pro
Ser

235
Asp

val

Ala

Lys

Leu

Ala

Asp Thr ser Trp Ile

Ala
Asp
60

Tyr
Tyr
Pro
Lys
Glu
140
Asp
Thr
Ser
Glu
Ser
220
Leu

Ser

Ala
45

His
Asn
Asn
Asn
Gly
125
Pro
Ser
His
Ala
Glu
205
Ile
Leu

Leu

GIn
GIn
Arg
Leu
Ile
110
Tyr
Arg
Lys
Pro
ASp
190
Ala
Arg
Leu

Leu

Ala
Asp
val
Gln
95

Lys
Ser
Asn
Pro
Glu
175
Asn
Glu
Gln
Gly

Ala
255

Tyr
Ser
Lys
80

Tyr
Phe
Leu
Ala
Asp
160
Ser
Leu
Asp
Asn
Thr

240
Leu



000
<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

312
312

313
313

314
314

315
315

316
316

317
317

318
318

319
319

320
320

321
321

322
322

323
323

324
324

325



<400> 325
000

<210> 326

<400> 326
000

<210> 327
<211> 41
<212> DNA
<213> Unknown

<220>
<223> HAM] 564

<400> 327
atatgggccc Caaattacct acactgatga tgagattcag ]

<210> 328
<211> 43
<212> DNA
<213> unknown

<220>
<223> HAMI 556

<400> 328
ataagaatgc ggccgectac tgtataggag ccggttgact ttc

<210> 329
<211> 33
<212> DNA
<213> Unknown

<220>
<223> HAMJ 489

<400>

329

ccgaattcca tatgcaaatt gggcaaccga ctc

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

<220>
<223>

<400>

330

29

DNA
unknown

HAM] 559
330

atatgggccc caaattgggc aaccgactc

<210> 331
<211> 41
<212> DNA
<213> unknown

<220>
<223> HAMI 557

<400> 331
ataagaatgc ggccgcttac gctatgaaat cagataaatt ¢

<210> 332

<211> 906
<212> PRT

41

43

33

29

41



<213> unknown
<220>
<223> VP 94

<400> 332
Met Gin Ile Thr Tyr
5
Tyr Thr Thr
20
Ser

1
Gly Lys

Lys Lys Asp Leu

35
Ala Lys Glu Gly
50

Asn

Lys

Gly Thr Glu Ala
65
Ala val
85

Lys

Ala Lys Lys
val
100

Ile

Thr val Glu
Asn
115

Gly

Tyr His Lys

Pro Lys ser
130

Glu

Tyr

val Pro Asn
145

Gln

Arg

Pro
165
Glu

Asp Ser Lys
Pro
180

Asp

Pro Thr His

Ala Asn
195
Glu

Pro Ser

Glu Ala Glu
210

Ser

Glu

Pro Ile Gln
225

Ser

Arg

Gly
245
Ala

Leu Leu Leu

Leu Leu
260

Ile

Asp Ser
Gln
275
Pro

Gly Pro Gly

Ser Ser Leu
290

Glu

Pro

Glu
305
Glu

Asp Gly Tyr
val
325

Thr

Ser Gly pPhe
Leu
340

Lys

Lys Lys Asp

val Thr
355

Asp

Glu Glu
Gln
370
Ile

Glu Tyr Pro

Lys Glu Glu
385

Arg

Lys

val
405
His

Glu ser Ile
His
420
His

Ser Gly Asp

Ile Gly ser
435

Ala

Gly

val
450
Asn

Gly Lys Lys

Thr val val
465

Phe

Asn

Thr Ala Asn

485

Leu

Thr Asp Asp Glu

Glu Asp Gly Tyr
25

Ala Glu
40
Pro

Ser Glu

Leu Thr Pro

Lys Gly Ala Glu

70
Pro Leu Asp Arg
Leu
105

Phe

Asn Gly ser

pPhe Glu Trp
120
Asp

Glu Leu

135
Ser

Leu
Ala His
150
Asp

Asp

Glu Asp Lys

Ser Glu Lys
185

Pro

Asp

Leu Tyr Lys
200
Thr Thr
215

Ala

Asp Asp

Asn Glu
230
Thr

Met

Lys Asp Asn
Glu
265

Leu

Leu Leu Lys
Thr
280

Asn

Gln pPro

Ile
295
Phe

Pro Pro

Gly Ala
310
Met

Asp

Ser His Gly
Ile
345

Gly

Glu Glu Gln
Asn
360

Ala

Ser His
Asn
375
Ala

Gly Lys

Ile Ile
390
val

Gly

Asn Lys Glu
Pro
425

Tyr

His Ala Asp
Asn
440

Asn

His Ser

Glu Gly
455
Leu

Lys
Leu Asn
470
Gly

Lys

GIn Lys Arg

Ile
ITle
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
ASnh
250
Ser
Pro
Gly
Asn
Asp
330
Lys
Leu
Glu
Met
Lys
410
Ile
Glu
val
Ser

val
490

GIn val

Phe Asp

Ala Ala

Thr Asp
60
Ile Tyr
75
Pro Tyr

Ile Pro

Glu Gly
Thr
140
Arg Lys
155

His

Ala

Asp

Asn His

Thr Asp
Glu
220
Thr

Ala

Leu
235
Thr Ile

Gln Pro

AsSn Asn

Thr Ser
300
Arg Ile
315
Ser Asn

Ala Ala

Asp Ser

Met Lys
380
Lys Gln
395
Asn Ala

Asp Glu

Leu Phe
Thr
460
Thr pPhe
475

Ser Phe

Tyr

L)

Ala Lys

Ser
30
Gln

Thr

Ala
45
His Gln

Asn Arg

Asn Leu

ser Tyr
110
Leu Tyr
125
val Lys

Asn Lys

Glu val

Ala Gly
190
Thr Glu
205
Ile Pro

Gly Leu

Ser Ala

Ala Pro
270
Ser Leu
285
His Glu

Ile Ala

His Tyr
GIln Lys
350
Leu Ser
365
Asp Leu

Tyr Gly

Ile Ile

His Lys
430
Lys Pro
445
Gly Glu
Asn Asn

Ser Phe

Leu
15

Trp
Ala
Asp
val
GIn
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Ala
Lys
Glu
Phe
335
His
Ser
Asp
val
Tyr
415
Pro
Glu
Glu
Gln

Pro
495

ee

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
Tyr
Asp
160
Glu
AsSn
Thr
Thr
Ser
240
val
Gln
Thr
His
Asp
320
Phe
Leu
His
Lys
Lys
400
Pro
val
Glu
Leu
AsSn

480
Pro



rgg e

Glu Leu Glu Lys Lys Leu Gly Ile Asn Met Leu val Lys Leu Ile Thr
500 505 510
Pro Asp Gly Lys val Leu Glu Lys val ser Gly Lys val phe Gly Glu
515 520 525
Gly val Gly Asn Ile Ala Asn Phe Glu Leu Asp Gln Pro Tyr Leu Pro
530 535 540
Gly GIn Thr pPhe Lys Tyr Thr Ile Ala Ser Lys Asp Tyr Pro Glu val
545 550 555 560
Ser Tyr Asp Gly Thr phe Thr val Pro Thr ser Leu Ala Tyr Lys Met
565 570 575
Ala Ser GIn Thr Ile phe Tyr Pro Phe His Ala Gly Asp Thr Tyr Leu
580 585 590
Arg val Asn Pro GIn Phe Ala val Pro Lys Gly Thr Asp Ala Leu val
595 600 605
Arg val phe Asp Glu phe His Gly Asn Ala Tyr Leu Glu Asn Asn Tyr
610 615 620
Lys val Gly Glu Ile Lys Leu Pro Ile Pro Lys Leu Asn Gln Gly Thr
625 630 635 640
Thr Arg Thr Ala Gly Asn Lys ITe Pro val Thr phe Met Ala Asn Ala
645 650 655
Tyr Leu Asp Asn GIn Ser Thr Tyr Ile val Glu val Pro Ile Leu Glu
660 665 670
Lys Glu Asn Gln Thr Asp Lys Pro ser Ile Leu Pro Gln Phe Lys Arg
675 680 685
Asn Lys Ala Gln Glu Asn Ser Lys Leu Asp Glu Lys val Glu Glu Pro
690 695 700
Lys Thr ser Glu Lys val Glu Lys Glu Lys Leu Ser Glu Thr Gly Asn
705 710 715 720
Ser Thr Ser Asn ser Thr Leu Glu Glu val Pro Thr val Asp Pro val
725 730 735
GIn Glu Lys val Ala Lys Phe Ala Glu Ser Tyr Gly Met Lys Leu Glu
740 745 750
Asn val Leu Phe Asn Met Asp Gly Thr Ile Glu Leu Tyr Leu Pro Ser
755 760 765
Gly Glu val Ile Lys Lys Asn Met Ala Asp Phe Thr Gly Glu Ala Pro
770 775 780
Gln Gly Asn Gly Glu Asn Lys Pro Ser Glu Asn Gly Lys val Ser Thr
785 790 795 800
Gly Thr val Glu Asn Gln Pro Thr Glu Asn Lys Pro Ala Asp Ser Leu
805 810 815
Pro Glu Ala Pro Asn Glu Lys Pro val Lys Pro Glu Asn Ser Thr Asp
820 825 830
Asn Gly Met Leu Asn Pro Glu Gly Asn val Gly ser Asp Pro Met Leu
835 840 845
Asp Pro Ala Leu Glu Glu Ala Pro Ala val Asp Pro val GIn Glu Lys
850 855 860
Leu Glu Lys Phe Thr Ala ser Tyr Gly Leu Gly Leu Asp Ser val Ile
865 870 875 880
Phe Asn Met Asp Gly Thr Ile Glu Leu Arg Leu Pro Ser Gly Glu val
885 890 895
Ile Lys Lys Asn Leu Ser Asp Phe Ile Ala
900 905

<210> 333

<211> 900
<212> PRT
<213> unknown

<220>
<223> VP 108

<400> 333
Met GIn Ile Gly Gln Pro Thr Leu Pro Asn Asn Ser Leu Ala Thr Pro
5 10 15

Ser Pro Ser Leu Pro Ile Asn Pro Gly Thr Ser His Glu Lys His Glu
20 25 3

0
Glu Asp Gly Tyr Gly Phe Asp Ala Asn Arg Ile Ile Ala Glu Asp Glu



Ser
Lys
Glu
GIn
Ile
Glu
Gly
145
Ile
val

Asn
Thr
Leu
225
Asp
val

Gln
Tyr
Ser
305
val

val

val

Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val

Glu
Gly
Thr
Glu
545
Gly

Pro

Gly
50

Asp
val
Asp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
GIn
Asn
Phe
Gly
Thr
370
Asp
Asn
Ala
Ser
Ser
450
Lys
Leu
val
Asn
val
530
Ala
Met

Ala

35
Phe

Leu
Lys
Tyr
Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Asn
Gln
Gln
Glu
435
ASn
val
Phe
Ile
Gly
515
Glu
Pro
Leu

Leu

val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
ASn
AsSn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
Gln
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
AsSnh
ASn

Glu

Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
ser
Asp
405
AsSn
val
Thr
Lys
Met
485
Lys
Asn
Gln
Glu
Pro

565
Glu

Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
GlIn
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu

Ala

His

GlIn
Asn
Ala
Gly
Lys
135
Asp
Asn
ASn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly

Pro

40
Gly

Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn

Ala

(XX R
ecee

Asp Ser Asn His

Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
val

val

Ala
Asp
90

Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly

570
Asp

60
Ala Gln
75
Ser Leu

Lys Asp
Gln Tyr

Ala ITe
140

Glu His

155

Phe Lys

Thr Gly
Phe Asn

Phe Ser
220

val Lys

235

Lys val

GIn Pro
Asp Tyr

Leu Ala
300

Gly Asp

315

Thr Asp

Leu Glu
Leu Asn

Phe Met
380

val Pro

395

Pro Gln

Lys val
Ser Glu

Thr val
460

Gly Met

475

Leu Tyr

Thr Gly

Gly Lys

Pro Ala
540

Glu Asn

555

Ser Asp

Pro val

45
Tyr

Lys
Ser
Leu
Gly
125
Ile
LysS
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
Asp
Ser
Pro

Glin

Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
L.eu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
ASn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met

Glu

Phe
tLeu
His
95
Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
ASh
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu

575
Lys

Lys
Glu
80

Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
ASn
Lys
Ser
GlIn
Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp

Leu



Glu
AsSn
Lys
625
Asp
Asp
Glu
Thr
Gly
705
Leu
Gly
Leu
val
Asn
785
Glu
Ala
Thr
Ile
Gly
865
Ser

Ala

<210>

<211>
<212>
<213>

Lys
Met
610
Lys
Asp
Gly
Ala
Pro
690
Ala
Asp
Ser
Tyr
Lys
770
Lys
val
Gly
Glu
Pro
850
Leu
Ala

Pro

<220>
<223> VP 109

<400>

Met
1
Gly
Lys
Ala
Gly
65
Ala
Thr

Glu

Gln
Lys
Lys
Lys
50

Asn
Ala
val

Trp

Phe
595
Asp
ASn
Glu
Tyr
Glu
675
Pro
Glu
Arg
Leu
Glu
755
Tyr
Ala
ser
Leu
Glu
835
Gly
Lys
Glu

Ile

334
900

PRT
Unknown

334

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu

Phe
115

580
Thr

Gly
Leu
Ile
Ile
660
Arg
Ser
Ala
Met
Ile
740
Ala
Tyr
Asp
Glu
Asn
820
Thr
Thr
Ser
val

Gln
900

Thr
Thr
20

Ser
Lys
Glu
Lys
val

100
Asp

Ala
Thr
Ser
Gln
645
Phe
Ala
Thr
Ile
Pro
725
Ile
Pro
val
Gln
Pro
805
Pro
Glu
Pro
Ser

Asp
885

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Glu

Ser
Ile
Asp
630
val
Asp
Ala
Asp
Tyr
710
Tyr
Pro
Lys
Glu
Asp
790
Thr
Ser
Glu
sSer
Leu

870
Ser

Thr
Glu
Ser
Leu
Lys
70

Pro
ASn

Gly

Tyr
Glu
615
Phe
Ala
Thr
Ala
His
695
Asn
Asn
Asn
Gly
Pro
775
Ser
His
Ala
Glu
Ile
855
Leu

Leu

Asp
Asp
Glu
Thr
Gly
Leu
Gly

Leu

Gly
600
Leu
Ile
Lys
ser
Gln
680
Gln
Arg
Leu
Ile
Tyr
760
Arg
Lys
Pro
Asp
Ala
840
Arg
Leu

Leu

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser

Tyr
120

Pro
Glu
Asn
825
Glu
Gln
Gly

Ala

Glu
TYyr
25

Glu
Pro
Glu
Arg
Leu

105
Glu

Leu

Ala
650
Ile
Tyr
ser
Lys
TYyr
730
Phe
Leu
Ala
Asp
Ser
810
Leu
Asp
Asn
Thr

Leu
890

Ile
10

Ile
Arg
Ser
Ala
Met
Ile

Ala

Leu
Pro
Pro
635
Gly
Lys
Ala
Gly
Ala
715
Thr
Glu
Glu
Ser
Glu
795
AsSp
Tyr
Thr
Ala
Lys

875
Leu

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile

Pro

Asp
Ser
620
Gln
Lys
Lys
Lys
Asn
700
Ala
val
Trp
Asp
Asp
780
Asp
Glu
Lys
Thr
Met
860
Asp

Lys

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro

Lys

ser
605
Gly
Ile
Tyr
Asp
Glu
685
Thr
Lys
Glu

Phe

Leu

765
His
Lys
Lys
Pro
Asp
845
Glu
Asn

Glu

Ala
Thr
Ala
45

His
Asn
Asn
Asn

Gly
125

590
val

Glu
Thr
Thr
ser
670
Lys
Glu
Lys
val
Asp
750
Leu
val
Glu
Glu
ser
830
Glu
Thr
Asn

Ser

Lys
Ser
30

GIn
Gin
Arg
Leu
Ile

110
Tyr

*esre

Ile
val
Tyr
Thr
655
Leu
Gly
Ala
val
Lys
735
Glu
Ala
Arg
His
Asn
815
Thr
Ala
Leu
Thr

GlIn
895

Leu
15

Trp
Ala
Asp
val
GIn
95

Lys

ser

e

Phe
Ile
Thr
640
Glu
Ser
Leu
Lys
Pro
720
Asn
Gly
Thr
Lys
Asp
800
His
Asp
Glu
Thr
Ile

880
Pro

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Phe

Leu



Glu

Ser
145
Glu

Asp

Tyr
Thr
Ala
225
Lys
Leu
Pro
Ile
Phe
305
Ser
Glu
His
Asn
Ala
385
Asn
Ala
Ser
Gly
Leu
465
Gln
Gly
Glu
Asn
Thr
545
Thr
Tyr
Ala
His
Leu
625
Lys

Thr

Asp
130
Asp
Asp
Glu
Lys
Thr
210
Met
Asp
Lys
Thr
AsSn
290
Asp
His

Gln

“Asn

Ala
370
Gly
Lys
Asp
Asn
Asn
450
Lys
Lys
Ile
Lys
Phe
530
Ile
val
Pro
val
Gly
610
Pro
Ile

Tyr

Leu
His
Lys
Lys
Pro
195
ASp
Glu
ASn
Glu
Leu
275
Pro
Ala
Gly
Ile
Gly
355
Lys
Ile
Glu
Pro
Tyr
435
Lys
Asn
Arg
AsSn
val
515
Glu
Ala
Pro
Phe
Pro
595
Asn
Ile
Pro

Ile

Leu
val
Glu
Glu
180
Ser
Glu
Thr
Asn
Ser
260
Pro
Gly
Asn
Asp
Lys
340
Leu
Glu
Met
Lys
Ile
420
Glu
val
Ser
val
Met
500
ser
Leu
Ser
Thr
His
580
Lys
Ala
Pro
val

val
660

Ala Thr val

Arg
His
165
Asn
Thr
Ala
Leu
Thr
245
Gln
Asn
Thr
Arg
Ser
325
Ala
Asp
Met
Lys
Asn
405
Asp
Leu
Tyr
Thr
Ser
485
Leu
Gly
Asp
Lys
Ser
565
Ala
Gly
Tyr
Lys
Thr

645
Glu

Lys
150
AsSp
His
Asp
Glu
Thr
230
Ile
Pro
Asn
Ser
Ile
310
Asn
Ala
ser
Lys
Gln
390
Ala
Glu
Phe
Thr
Phe
470
Phe
val
Lys
Gln
Asp
550
Leu
Gly
Thr
Leu
Leu
630
Phe

val

135
Asn

Glu
Ala
Thr
Ile
215
Gly
Ser
Ala
ser
His
295
Ile
His
GlIn
Leu
Asp
375
Tyr
Ile
His
Lys
Gly
455
Asn
Ser
Lys
val
Pro
535
Tyr
Ala
Asp
Asp
Glu
615
Asn
Met

Pro

Glu
200
Pro
teu
Ala
Pro
Leu
280
Glu
Ala
Tyr
Lys
ser
360
Leu
Gly
Ile
Lys
Pro
440
Glu
Asn
Phe
Leu
Phe
520
Tyr
Pro
Tyr
Thr
Ala
600
Asn
Gln
Ala

Ile

Lys
Glu
Ile
265
Ala
Lys
Glu
Phe
His
345
Ser
Asp
val
Tyr
Pro
425
Glu
Glu
Gln
Pro
Ile
505
Gly
Leu
Glu
Lys
Tyr
585
Leu
Asn
Gly
Asn

Leu
665

Leu
Asn
Pro
490
Thr
Glu
Pro
val
Met
570
Leu
val
Tyr
Thr
Ala

650
Glu

Pro
Ser
235
Asp
Gly
Pro
Glu
Glu
315
Lys
Glu
Glu
Lys
Arg
395
Ser
Gly
Gly
Thr
Phe
475
Glu
Pro
Gly
Gly
Ser
555
Ala
Arg
Arg
Lys
Thr
635
Tyr

Lys

Ser
Pro
Ser
Glu
300
ser
Lys
Glu
Gln
Ile
380
Glu
Gly
Ile
val

Asn
460
Thr
Leu
Asp
val

GIn
540
Tyr
Ser
val

val

val
620
Arg
Leu

Glu

Ile
Leu
Leu
Gln
Pro
285
Asp
Gly
ASp
val
Asp
365
Glu
Ser
Asp
Gly
Ala
445
val
Leu
Glu
Gly
Gly
525
Thr
Asp
Gln
Asn
Phe
605
Gly
Thr
Asp

Asn

Arg
Lys
Pro
Asp
190
Ala
Arg
Leu
Leu
Ile
270
Ser
Gly
Phe
Leu
Lys
350
Tyr
Glu
Ile
His
His
430
Lys
val
Ala
Lys
Lys
510
Asn
Phe
Gly
Thr
Pro
590
ASp
Glu
Ala
Asn

Gln
670

Asn
Pro
Glu
175
ASn
Glu
GlIn
Gly
Ala
255
Gly
Leu
Tyr
val

Thr
335
Thr
Pro
Lys
val

His
415
Ser
Lys
Asn
ASn
Lys
495
val

Ile
Lys
Thr
Ile
575
Gln
Glu
Ile
Gly
Gln

655
Thr

Ala
Asp
160
Ser
Leu
Asp
Asn
Thr
240
Leu
Gln
Pro
Gly
Met
320
Glu
Ser
Gly
Ile
val

400
His
His
Glu
Leu
Gly
480
Leu
Leu
Ala
Tyr
Phe
560
Phe
Phe
Phe
Lys
Asn
640
Ser

Asp



Lys
Ser
Glu
705
Leu
Phe
Asp
AsSn
Lys
785
Pro
Lys
Glu
Ala
Ser
865
Ile

Asp

Pro Ser Ile Leu Pro GIn Phe

Lys
690
Lys
Glu
Ala
Gly
Met
770
Pro
Thr
Pro
Gly
Pro
850
Tyr
Glu

Phe

675
Leu

Glu
Glu
Glu
Thr
755
Ala
Ser
Glu
val
Asn
835
Ala
Gly
Leu

Ile

<210> 335

<211>
<212>
<213>

<220>

<223>

900
PRT
Unknown

<400> 335

Met
1
Gly
Lys
Ala
Gly
65
Ala
Thr
Tyr
Pro
val
145
GlIn
Pro

Pro

Glin
Lys
Lys
Lys
50

Ash
Ala
val
His
Lys
130
Glu
Asp
Thr

ser

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His

Ala
195

Asp
Lys
val
Ser
740
Ile
Asp
Glu
Asn
Lys
820
val
val
Leu
Arg

Ala
900

VP 110

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro

180
Asp

Glu
Leu
Pro
725
Tyr
Glu
Phe
ASn
Lys
805
Pro
Gly
Asp
Gly

Leu
885

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu

Asn

Lys
Ser
710
Thr
Gly
Leu
Thr
Gly
790
Pro
Glu
Ser
Pro
Leu

870
Pro

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser

Leu

val
695
Glu
val
Met
Tyr
Gly
775
Lys
Ala
Asn
Asp
val
855
Asp

Ser

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Glu
Glu

135
Ser

G]uv

Asp
Tyr

680
Glu

Thr
Asp
Lys
Leu
760
Glu
val
Asp
Ser
Pro
840
Gln
Ser

Gly

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
ASp
Asp
Glu

Lys
200

ASG

Lys
Glu
Gly
Pro
Leu
745
Pro
Ala
Ser
Ser
Thr
825
Met
Glu
val

Glu

Glu
Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys

185
Pro

Arg
Pro
Asn
val
730
Glu
Ser
Pro
Thr
Leu
810
Asp
Leu
Lys
Ile

val
890

Ile
10

Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val
Glu
170
Glu

ser

Asn Lys

Lys Thr
700

Ser Thr

715

Gln Glu

Asn val
Gly Glu

Gln Gly
780

Gly Thr

795

Pro Glu

Asn Gly
ASp Pro
Leu Glu

860
Phe Asn

875
Ile Lys

GIn val
Phe Asp
Ala Ala
Thr Asp
60
Ile Tyr
75
Pro Tyr
Ile Pro
Glu Gly
Ala Thr
140
Arg Lys
155
His Asp
Asn His

Thr Asp

Ala
685
Ser
Ser
Lys
Leu
val
765
Asn
val
Ala
Met
Ala
845
Lys
Met

Lys

Ala
Thr
Ala
45

His
Asn
ASn
Ser
Leu
125
val
Asn
Glu
Ala

Thr
205

Gin
Glu
AsSn
val
Phe
750
Ile
Gly
Glu
Pro
Leu
830
Leu
Phe
Asp

Asn

Lys
Ser
30

Gln
GlIn
Arg
Leu
Tyr
110
Tyl"
Lys
Lys
val
Gly

190
Glu

Glu
Lys
Ser
Ala
735
AsSn
Lys
Glu
Asn
Asn
815
Asn
Glu
Thr
Gly

Leu
895

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu

Glu

Asn
val
Thr
720
Lys
Met
Lys
Asn
Gln
800
Glu
Pro
Glu
Ala
Thr

880
Ser

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
Tyr
Asp
160
Glu
Asn

Thr



Glu
Pro
225
Ser
Asp
Gly
Pro
Glu
305
Glu
Glu
His
Asn
Ala
385
Ac<h
Ala
Ser
Gly
Leu
465
Gln
Gly
Glu
Asn
Thr
545
Thr
Tyr
Ala
His
Leu
625
Lys
Thr
Lys
ser
Glu
705
Leu

Phe

Glu
210
Ser
Leu
Ser
Pro
Ser
290
Glu
Ser
Glin
Asn
Ala
370
Gly
Lys
Asp
Asn
Asn
450
Lys
Lys
Ile
Lys
Phe
530
Ile
val
Pro
val
Gly
610
Pro
Ile
Tyr
Pro
Lys
690
Lys
Glu

Ala

Glu
Ile
Leu
Leu
Glin
275
Pro
AsSp
Gly
Ile
Gly
355
Lys
Ile
Glu
Pro
Tyr
435
Lys
Asn
Arg
Asn
val
515
Glu
Ala
Pro
Phe
Pro
595
Asn
Ile
Pro
Ile
Ser
675
Leu
Glu
Glu

Glu

Ala
Arg
Leu
Leu
260
Ile
Ser
Gly
Phe
Lys
340
Leu
Glu
Met
Lys
Ile
420
Glu
val
Ser
val
Met
500
Ser
Leu
Ser
Thr
His
580
Lys
Ala
Pro
val
val
660
Ile
Asp
Lys
val

ser
740

Glu
Gln
Gly
245
Ala
Gly
Leu
Tyr
val
325
Ala
Asp
Met
Lys
Asn
405
Asp
Leu
Tyr
Thr
Ser
485
Leu
Gly
Asp
Lys
Ser
565
Ala
Gly
Tyr
Lys
Thr
645
Glu
Leu
Glu
Leu
Pro

725
Tyr

Asp
Asn
230
Thr
Leu
Gln
Pro
Gly
310
Met
Ala
Ser
Lys
Gln
390
Ala
Glu
Phe
Thr
Phe
470
Phe
val
Lys
Gln
Asp
550
Leu
Gly
Thr
Leu
Leu
630
Phe
val
Pro
Lys
Ser
710
Thr

Gly

Thr
215
Ala
Lys
Leu
Pro
Ile
295
Phe
Ser
Gln
Leu
Asp
375
Tyr
Ile
His
Lys
Gly
455
Asn
Ser
Lys
val
Pro
535
Tyr
Ala
Asp
Asp
Glu
615
AsSn
Met
Pro
Gln
val
695
Glu
val

Met

Thr
Met
Asp
Lys
Thr
280
Asn
Asp
Tyr
Lys
Ser
360
Leu
Gly
Ile
Lys
Pro
440
Glu
Asnh
Phe
Leu
Phe
520
Tyr
Pro
Tyr
Thr
Ala
600
Asn
Gin
Ala
Ile
Phe
680
Glu
Thr
Asp

Lys

Leu
Glu
Lys
Tyr
585
Leu
Asn
Gly
Asn
Leu
665
Lys
Glu
Gly
Pro

Leu
745

Gly
Asn
Phe
330
Leu
His
Lys
Lys
Pro
410
val
Glu
Leu
Asn
Pro
490
Thr
Glu
Pro
val
Met
570
Leu
val
Tyr
Thr
Ala
650
Glu
Arg
Pro
Asn
val

730
Glu

Ala
Leu
235
Thr
Gin
Asn
Thr
Arg
315
Lys
Glu
Glu
Lys
Arg
395
His
Gly
Gly
Thr
Phe
475
Glu
Pro
Gly
Gly
Ser
555
Ala
Arg
Arg
Lys
Thr
635
Tyr
Lys
Asn
Lys
Ser

715
Gln

Glu
220
Thr
Ile
Pro
Asn
Ser
300
Ile
Lys
Glu
Gln
Ile
380
Glu
Gly
Ile
val
Asn
460
Thr
Leu
Asp
val
Gln
540
Tyr
Ser
val
val
val
620
Arg
Leu
Glu
Lys
Thr
700
Thr

Glu

Ser
Asp
Gly
Ala
445
val
Leu
Glu
Gly
Gly
525
Thr
Asp
Gln
Asn
Phe
605
Gly
Thr
Asp
Asn
Ala
685
Ser
Ser

Lys

Asn val Leu

Leu
Lys
350
Tyr
Glu
Ile
His
His
430
Lys
val
Ala
Lys
Lys
510
Asn
Phe
Gly
Thr
Pro
590
Asp
Glu
Ala
Asn
Gln
670
Gln
Glu
Asn
val

Phe
750

Gly
Lys
Glu
255
Ile
Ala
Lys
Glu
Thr
335
Thr
Pro
Lys
val
His
415
Ser
Lys
Asn
Asn
Lys
495
val
Ile
Lys
Thr
Ile
575
Gln
Glu
Ile
Gly
GIn
655
Thr
Glu
Lys
Ser
Ala

735
Asn

Thr
Ser
240
val

GlIn
Thr
His
AsSp
320
Glu
Ser
Gly
Ile
val

400
His
His
Glu
Leu
Gly
480
Leu
Leu
Ala
Tyr
Phe
560
Phe
Phe
Phe
Lys
Asn
640
Ser
Asp
Asn
val
Thr
720
Lys

Met



Asp Gly Thr

Asn
Lys
785
Pro
Lys
Glu
Ala
Ser
865
Ile

Asp

Met
770
Pro
Thr
Pro
Gly
Pro
850
Tyr
Glu

Phe

755
Ala

Ser
Glu
val
Asn
835
Ala
Gly
Leu

Ile

<210> 336

<211>
<212>
<213>

<220>

<223>

894
PRT
uUnknown

<400> 336
Met GIn Ile Thr
1

Ile
Asp
Glu
Asn
Lys
820
val
val
Leu
Arg

Ala
900

VP 111

Gly Lys Tyr Thr

Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
Gln
Pro
Pro
Glu
Pro
225
Ser
Asp
Gly

Pro

Lys
Lys
50

Asn
Ala
val
His
Lys
130
Glu
Asp
Thr
ser
Glu
210
Ser
Leu
Ser
Pro

ser

Asp
35

Glu
Thr
Lys
Glu
ASn
115
Gly
Pro
ser
His
Ala
195
Glu
Ile
Leu
Leu
Gln

275
Pro

20
ser

Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu
Leu
260
Ile

ser

Glu
Phe
Asn
Lys
805
Pro
Gly
Asp
Gly

Leu
885

Tyr
5

Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly
245
Ala
Gly

Leu

Leu
Thr
Gly
790
Pro
Glu
Ser
Pro
Leu

870
Pro

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
AsSp
Asn
230
Thr
Leu
Gln

Pro

Tyr
Gly
775
Lys
Ala
Asnh
Asp
val
855
Asp

Ser

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
Pro

Ile

Leu
760
Glu
val
Asp
Ser
Pro
840
Gln
Ser

Gly

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Thr

280
Asn

Ser
Thr
825
Met
Glu
val

Glu

Glu
Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
AsSn
Glu
265
Leu

Pro

810
Asp

Leu
Lys
Ile

val
890

Ile
10

Ile
Arg
Ser
Ala
Met
90

Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
Asn
250
Ser
Pro

Gly

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu

Ala

Arg
155
His
Asn
Thr
Ala
Leu
235
Thr
GlIn
Asn

Thr

860
Asn

Lys

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr
Ile
Pro
Ash

Ser

Ala
Thr
Ala
45

His
Asn
Asn
Ser
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser
Ala
Ser

285
His

Ile
Gly
Glu
Pro
Leu
830
Leu
Phe
Asp

Asn

Lys
Ser
Gln
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala
Pro
270
Leu

Glu

Lys
Glu
Asn
Asn
815
Asn
Glu
Thr
Gly

Leu
895

Leu
15

Trp
Ala
Asp
val
GlIn
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Ala

Lys

Lys
AsSn
Gln
800
Glu
Pro
Glu
Ala
Thr

880
Ser

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val
Gln
Thr

His



Glu
305
Glu
Glu
His
Asn
Ala
385
Asn
His
Lys
Gly
Asn
465
Ser
Lys
val
Pro
Tyr
545
Ala
Asp
Asp
Glu
Asn
625
Met
Pro
Gln
val
Glu
705
val
Met
Tyr
Gly
Lys
785
Ala

Asn

290
Glu

Ser
GlIn
Asn
Ala
370
Gly
Lys
Lys
Pro
Glu
450
AsSn
Phe
Leu
Phe
Tyr
530
Pro
Tyl"
Thr
Ala
AsSn
610
Gln
Ala
Ile
Phe
Glu
690
Thr
Asp
Lys
Leu
Glu

770
val

Asp

Ser

Asp Gly Tyr Gly

Gly
Ile
Gly
355
Lys
Ile
Glu
Pro
Glu
435
Glu
Gln
Pro
Ile
Gly
515
Leu
Glu
Lys
Tyr
Leu
595
Asn
Gly
Asn
Leu
Lys
675
Glu
Gly
Pro
Leu
Pro
755
Ala
Ser
Ser

Thr

Phe
Lys
340
Leu
Glu
Met
Lys
val
420
Glu
Leu
ASn
Pro
Thr
500
Glu
Pro
val
Met
Leu
580
val
Tyr
Thr
Ala
Glu
660
Arg
Pro
Asn
val
Glu
740
Ser

Pro

Thr

Leu

Asp
820

val
325
Ala
Asp
Met
Lys
Asn
405
Gly
Gly
Thr
Phe
Glu
485
Pro
Gly
Gly
Ser
Ala
565
Arg
Arg
Lys
Thr
Tyr
645
Lys
Asn
Lys
Ser
GlIn
725
Asn
Gly

Gln

Gly

Pro
805
Asn

310
Met

Ala
Ser
Lys
Gln
390
Ala
Ile
val
Asn
Thr
470
Leu
Asp
val
Gln
Tyr
550
Ser
val
val
val
Arg
630
Leu
Glu
Lys
Thr
Thr
710
Glu
val
Glu
Gly
Thr
790
Glu

Gly

295
Phe

Ser
GIn
Leu
Asp
375
Tyr
Ile
Gly
Ala
val
455
Leu
Glu
Gly
Gly
Thr
535
Asp
Gln
Asn
Phe
Gly
615
Thr
Asp
Asn
Ala
Ser
695
Ser
Lys
Leu
val
Asn

775
val

Ala

Met

Asp
Tyr
Lys
Ser
360
Leu
Gly
Ile
His
Lys
440
val
Ala
Lys
Lys
Asn
520
Phe
Gly
Thr
Rro
Asp
600
Glu
Ala
Asn
Gln
Gln
680
Glu
Asn
val
Phe
Ile
760
Gly
Glu
Pro

Leu

Ala
Phe
ﬁis
345
Ser
Asp
val
Tyr
Ser
425
Lys
Asn
Asn
Lys
val
505
Ile
Lys
Thr
Ile
Gln
585
Glu
Ile
Gly
Gln
Thr
665
Glu
Lys
Ser
Ala
Asn
745
Lys

Glu

Asn
Asn

Asn
825

Asn
Phe
330
Leu
His
Lys
Lys
Pro
410
His
Glu
Leu
Gly
Leu
490
Leu
Ala
Tyr
Phe
Phe
570
Phe
Phe
Lys
Asn
ser
650
Asp
Asn
val
Thr
Lys
730
Met
Lys

Asn

Gln

Glu
810
Pro

Leu
Gln
475
Gly
Glu
Asn
Thr
Thr
555
Tyr
Ala
His
Leu
Lys
635
Thr
Lys
Ser
Glu
Leu
715
Phe
Asp
AsSn
Lys
Pro
795
Lys

Glu

300

g Ile

Lys
Glu
Glin

Ile
380

g Glu

Asp
ASn
Asn
Lys
460
Lys
Ile
Lys
Phe
Ile
540
val
Pro
val
Gly
Pro
620
Ile
Tyr
Pro
Lys
Lys
700
Glu
Ala
Gly
Met
Pro

780
Thr

Pro

Gly

Ile
Asp
val
Asp
365
Glu
Ser
Pro
Tyr
Lys
445
Asn
Arg
Asn
val
Glu
525
Ala
Pro
Phe
Pro
AsSn
605
Ile
Pro
Ile
Ser
Leu
685
Glu
Glu
Glu
Thr
Ala
765
ser
Glu
val

Asn

Ala
Leu
Lys
350
Tyr
Glu
Ile
Ile
Glu
430
val
Ser
val
Met
Ser
510
Leu
Ser
Thr
His
Lys
590
Ala
Pro
val
val
Ile
670
Asp
Lys
val
Ser
Ile
750
Asp

Glu

Asn
Lys

val
830

Glu
Thr
335
Thr
Pro
Lys
val
Asp
415
Leu
Tyr
Thr
Ser
Leu
495
Gly
Asp
Lys
Ser
Ala
575
Gly
Tyr
Lys
Thr
Glu
655
Leu
Glu
Leu
Pro
Tyr
735
Glu
Phe

Asn

Lys

Pro
815
Gly

Asp
320
Glu
ser
Gly
Ile
val

400
Glu
Phe
Thr
Phe
Phe
480
val

Lys
Gln
Asp
Leu
560
Gly
Thr
Leu

Leu
Phe
640
val

Pro
Lys
Ser
Thr
720
Gly
Leu
Thr
Gly
Pro
800
Glu

Ser



AsSp Pro Met Leu Asp Pro Ala Leu Glu Glu Ala Pro Ala
835 840

val GIn Glu Lys Leu Glu

850

Asp Ser val Ile Phe Asn

865

Ser Gly Glu val 1Ile

<210> 337

<211>
<212>
<213>

<220>

<223>
<400>

Met
1

Gly
Lys
Ala
Gly
65

Ala
Thr
Glu
Glu
Ser
145
Glu
Asp
Tyr
Thr
Ala
225
Lys
Leu
Pro
Ile
Phe
305
Ser
Gln
Leu
Asp

Tyr

Gln
Lys
Lys
Lys
50

Asn
Ala
val
Trp
AsSp
130
Asp
Asp
Glu
Lys
Thr
210
Met
Asp
Lys
Thr
Asn
290
ASp
Tyr
Lys
Ser
Leu

370
Gly

894
PRT
Unknown

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Phe
115
Leu
His
Lys
Lys
Pro
195
Asp
Glu
Ash
Glu
Leu
275
Pro
Ala
Phe
His
Ser
355
Asp

val

VP 112
337

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Asp
Leu
val
Glu
Glu
180
Ser
Glu
Thr
Asn
Ser
260
Pro
Gly
Asn
Phe
Leu
340
His
Lys

Lys

885

Tyr
5

Thr
Leu
Gly
Ala
val
85

Lys
Glu
Ala
Arg
His
165
Asn
Thr
Ala
Leu
Thr
245
Gln
Asn
Thr
Arg
Lys
325
Glu
Glu
Lys

Arg

870
Lys

Thr
Glu
ser
Leu
Lys
70

Pro
Asn
Gly
Thr
Lys
150
Asp
His
Asp
Glu
Thr
230
Ile
Pro
Asn
Ser
Ile
310
Lys
Glu
Gln
Ile

Glu

Lys
855
Met

Lys

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Leu
val
135
Asn
Glu
Ala
Thr
Ile
215
Gly
Ser
Ala
Ser
His
295
Ile
Asp
val
Asp
Glu

375
ser

46€0

Phe Thr Ala ser Tyr

Asp Gly Thr Ile

Asn

Asp
Gly
Ala
40
Pro
Ala
Asp
Ser
Tyr
120
Lys
Lys
val
Gly
Glu
200
Pro
Leu
Ala
Pro
Leu
280
Glu
Ala
Leu
Lys
Tyr
360
Glu

Ile

Leu Ser Asp

Glu
Tyr
25

Glu
Pro
Glu
Arg
Leu
105
Glu
Tyr
Ala
Ser
Leu
185
Glu
Gly
Lys
Glu
Ile
265
Ala
Lys
Glu
Thr
Thr
345
Pro

Lys

890

Ile
10

Ile
Arg
Ser
Ala
Met
90

Ile
Ala
Tyr
Asp
Glu
170
AsSn
Thr
Thr
Ser
val
250
GlIn
Thr
His
Asp
Glu
330
Ser
Gly

Ile

875

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Pro
val
Gln
155
Pro
Pro
Glu
Pro
Ser
235
Asp
Gly
Pro
Glu
Glu
315
Glu
His
Asn

Ala

val val Asn

860
Glu

Phe

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Lys
Glu
140
Asp
Thr
Ser
Glu
Ser
220
Leu
Ser
Pro
Ser
Glu
300
Ser
Gln
Asn
Ala
Gly

380
Lys

845
Gly

Leu

Ile

Ala
Thr
Ala
45

His
Asn
Asn
Asn
Gly
125
Pro
Ser
His
Ala
Glu
205
Ile
Leu
Leu
Gln
Pro
285
AsSp
Gly
Ile
Gly
Lys
365
Ile

Glu

val Asp Pro

Leu Gly Leu

Arg Leu Pro

Ala

Lys
Ser
Gln
Gln
Arg
Leu
Ile
110
Tyr
Arg
Lys
Pro
Asp
190
Ala
Arg
Leu
Leu
Ile
270
Ser
Gly
Phe
Lys
Leu
350
Glu
Met

Lys

Leu
15

Trp
Ala
Asp
val
GIn
95

Lys
Ser
ASn
Pro
Glu
175
Asn
Glu
Gln
Gly
Ala
255
Gly
Leu
Tyr
val
Ala
335
Asp
Met

Lys

Asn

880

Ala
Ile
Tyr
ser
Lys
80

Tyr
Phe
Leu
Ala
Asp
160
Ser
Leu
Asp
Asn
Thr
240
Leu
Gln
Pro
Gly
Met
320
Ala
Ser
Lys
Gln

Ala



385
Ile

His
Lys
Gly
Asn
465
Ser
Lys
val
Pro
Tyr
545
Ala
Asp
Asp
Glu
Asn
625
Met
Pro
GlIn
val
Glu
705
val
Met
Tyr
Gly
Lys
785
Ala
Asn
Asp
val
Asp

865
Ser

Ile
Lys
Pro
Glu
450
Asn
Phe
Leu
Phe
Tyr
530
Pro
Tyr
Thr
Ala
Asn
610
GlIn
Ala
Ile
Phe
Glu
690
Thr
Asp
Lys
Leu
Glu
770
val
Asp
Ser
Pro
GIn
850
Ser

Gly

Tyr
Pro
Glu
435
Glu
GlIn
Pro

Ile

Gly
515
Leu
Glu
Lys
Tyr
Leu
595
Asn
Gly
Asn
Leu
Lys
675
Glu
Gly
Pro
Leu
Pro
755
Ala
Ser
Ser
Thr
Met
835
Glu
val

Glu

<210> 338

<211> 888
<212> PRT

Pro
val
420
Glu
Leu
AsSn
Pro
Thr
500
Glu
Pro
val
Met
Leu
580
val
Tyr
Thr
Ala
Glu
660
Arg
Pro
Asn
val
Glu
740
Ser
Pro
Thr
Leu
Asp
820
Leu
Lys
Ile

val

His
405
Gly
Gly
Thr
Phe
Glu
485
Pro
Gly
Gly
Ser
Ala
565
Arg
Arg
Lys
Thr
Tyr
645
Lys
Asn
Lys
Ser
GIn
725
Asn
Gly
Gln
Gly
Pro
805
Asn
Asp
Leu
Phe

Ile
885

390
Gly

Ile
val
Asn
Thr
470
Leu
Asp
val
Gln
Tyr
550
Ser
val
val
val
Arg
630
Leu
Glu
Lys
Thr
Thr
710
Glu
val
Glu
Gly
Thr
790
Glu
Gly
Pro
Glu
Asn

870
Lys

Asp
Gly
Ala
val
455
Leu
Glu
Gly
Gly
Thr
535
Asp
Gln
Asn
Phe
Gly
615
Thr
Asp
AsSn
Ala
Ser
695
Ser
Lys
Leu
val
Asn
775
val
Ala
Met
Ala
Lys
855
Met

Lys

His
His
Lys
440
val
Ala
Lys
Lys
Asn
520
Phe
Gly
Thr
Pro
Asp
600
Glu
Ala
Asn
Gln
Gln
680
Glu
Asn
val
Phe
Ile
760
Gly
Glu
Pro
Leu
Leu
840
Phe
Asp

Asn

464

His
Ser
425
Lys
Asn
Asn
Lys
val
505
Ile
Lys
Thr
Ile
Gln
585
Glu
Ile
Gly
GIn
Thr
665
Glu
Lys
Ser
Ala
Asn
745
Lys
Glu
Asn
Asn
Asn
825
Glu
Thr
Gly

Leu

His
410
His
Glu
Leu
Gly
Leu
490
Leu
Ala
Tyr
Phe
Phe
570
Phe
Phe
Lys
Asn
Ser
650
Asp
Asn
val
Thr
Lys
730
Met
Lys
Asn
Gln
Glu
810
Pro
Glu
Ala
Thr

Ser
890

Leu
Gln
475
Gly
Glu
Asn
Thr
Thr
555
Tyr
Ala
His
Leu
Lys
635
Thr
Lys
Ser
Glu
Leu
715
Phe
ASp
Asn
Lys
Pro
795
Lys
Glu
Ala
ser
Ile

875
Asp

Asp
Asn
AsSn
Lys
460
Lys
Ile
Lys
Phe
Ile
540
val
Pro
val
Gly
Pro
620
Ile
Tyr
Pro
Lys
Lys
700
Glu
Ala
Gly
Met
Pro
780
Thr
Pro
Gly
Pro
Tyr
860
Glu

Phe

Pro
Tyr
Lys
445
Asn
Arg
Asn
val
Glu
525
Ala
Pro
Phe
Pro
Asn
605
Ile
Pro
Ile
Ser
Leu
685
Glu
Glu
Glu
Thr
Ala
765
Ser
Glu
val
Asn
Ala
845
Gly
Leu

Ile

Ile
Glu
430
val
ser
val
Met
Ser
510
Leu
Ser
Thr
His
Lys
590
Ala
Pro
val
val
Ile
670
Asp
Lys
val
Ser
Ile
750
Asp
Glu
Asn
Lys
val
830
val
Leu
Arg

Ala

Asp
415
Leu
Tyr
Thr
Ser
Leu
495
Gly
Asp
Lys
Ser
Ala
575
Gly
Tyr
Lys
Thr
Glu
655
Leu
Glu
Leu
Pro
Tyr
735
Glu
Phe
Asn
Lys
Pro
815
Gly
Asp
Gly

Leu

400
Glu

Phe
Thr
Phe
Phe
480
val
Lys
Gln
Asp
Leu
560
Gly
Thr
Leu
Leu
Phe
640
val
Pro
Lys
Ser
Thr
720
Gly
Leu
Thr
Gly
Pro
800
Glu
Ser
Pro
Leu

Pro
880



<213> unknown

<220>

<223>
<400>

Met
1

Gly
Lys
Ala
Gly
65

Ala
Thr
Glu
Glu
Ser
145
Glu
Asp
Tyr
Thr
Ala
225
Lys
Leu
Pro
Ile
Phe
305
Ser
GlIn
Leu
Asp
Tyr
385
Ile
Gly
Ala
val
Leu

465
Glu

Glin
Lys
Lys
Lys
50

Asn
Ala
val
Trp
Asp
130
Asp
Asp
Glu
Lys
Thr
210
Met
Asp
Lys
Thr
ASn
290
Asp
Tyr
Lys
ser
Leu
370
Gly
Ile
His
Lys
val
450
Ala

Lys

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Phe
115
Leu
His
Lys
Lys
Pro
195
Asp
Glu
Asn
Glu
Leu
275
Pro
Ala
Phe
His
Ser
355
Asp
val
Tyr
Ser
Lys
435
Asn
Asn

Lys

VP 113
338

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Asp
Leu
val
Glu
Glu
180
Ser
Glu
Thr
Asn
Ser
260
Pro
Gly
Asn
Phe
Leu
340
His
Lys
Lys
Pro
His
420
Glu
Leu
Gly

Leu

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Glu
Ala
Arg
His
165
Asn
Thr
Ala
Leu
Thr
245
Gln
Asn
Thr
Arg
Lys
325
Glu
Glu
Lys
Arg
Ala
405
Ser
Gly
Leu
Gln

Gly
485

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Gly
Thr
Lys
150
Asp
His
Asp
Glu
Thr
230
Ile
Pro
Asn
Ser
Ile
310
Lys
Glu
GIn
Ile
Glu
390
Asp
Asn
Asn
Lys
Lys

470
Ile

veese s

162

Asp Asp Glu

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

Asn

Gly
Ala
40

Pro
Ala
Asp
Ser
Tyr
120
Lys
Lvs
val
Gly
Glu
200
Pro
Leu
Ala
Pro
Leu
280
Glu
Ala
Leu
Lys
Tyr
360
Glu
Ile
Ile
Glu
val
440
Ser
val

Met

Tyr
25

Glu
Pro
Glu
Arg

Leu
105

Glu

Tyr
Ala
ser
Leu
185
Glu
Gly
Lys
Glu
Ile
265
Ala
Lys
Glu
Thr
Thr
345
Pro
Lys
val
Asp
Leu
425
Tyr
Thr
ser

Leu

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

val
490

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Pro
val
Gln
155
Pro
Pro
Glu
Pro
ser
235
Asp
Gly
Pro
Glu
Glu
315
Glu
His
Asn
Ala
Asn
395
His
Lys
Gly
Asn
Ser

475
Lys

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Lys
Glu
140
Asp
Thr
Ser
Glu
Ser
220
Leu
Ser
Pro
Ser
Glu
300
Ser
Gln
AsSn
Ala
Gly
380
Lys
Lys
Pro
Glu

Asn
460

Ala
Thr
Ala
45

His
Asn
Asn

Asn

Gly
125
Pro
Ser
His
Ala
Glu

205
Ile

Leu

Leu
Gln
Pro
285
Asp
Gly
Ile
Gly
Lys
365
Ile
Glu
Pro
Glu
Glu

445
GIn

Phe pPro

Leu

Ile

Lys
Ser
Gln
Gln
Arg
Leu
Ile
110
Tyr
Arg
Lys
Pro
Asp
190
Ala
Arg
Leu
Leu
Ile
270
Ser
Gly
Phe
Lys
Leu
350
Glu
Met
Lys
val
Glu
430
Leu
Asn
Pro

Thr

Leu
15

Trp
Ala
Asp
val
Gln
95

Lys
Ser
Asn
Pro
Glu
175
Asn
Glu
Gln
Gly
Ala
255
Gly
Leu
Tyr
val
Ala
335
Asp
Met
Lys
Asn
Gly
415
Gly
Thr
Phe
Glu

Pro

Ala

Tyr
Ser
Lys
80

Tyr
Phe
Leu
Ala
Asp
160
Ser
Leu
Asp
Asn
Thr
240
Leu
Gln
Pro
Gly
Met
320
Ala
Ser
Lys
GlIn
Ala
400
Ile
val
Asn
Thr
Leu

480
Asp

495



Gly
Gly
Thr
Asp
545
Gln
Asn
Phe
Gly
Thr
625
Asp
Asn
Ala
Ser
Ser
705
Lys
Leu
val
Asn
val
785
Ala
Met
Ala
Lys
Met

865
Lys

<210>

<211>
<212>
<213>

Lys
Asn
Phe
530
Gly
Thr
Pro
Asp
Glu
610
Ala
Asn
Gln
Gln
Glu
690
Asnh
val
Phe
Ile
Gly
770
Glu
Pro
Leu
Leu
Phe
850
Asp

Asn

<220>

<223>
<400>

val
Ile
515
Lys
Thr
Ile
Gln
Glu
595
Ile
Gly
GlIn
Thr
Glu
675
Lys
Ser
Ala
Asn
Lys
755
Glu
Asn
Asn
Asn
Glu
835
Thr
Gly

Leu

339

900
PRT
Unknown

Leu
500
Ala
Tyr
Phe
Phe
Phe
580
Phe
Lys
Asn
Ser
Asp
660
Asn
val
Thr
Lys
Met
740
Lys
Asn
Gln
Glu
Pro
820
Glu
Ala
Thr

Ser

VP 114
339

Met GIn Ile Thr
1

Gly Lys Tyr Thr
20

Glu
Asn
Thr
Thr
Tyr
565
Ala
His
Leu
Lys
Thr
645
Lys
Ser
Glu
Leu
Phe
725
Asp
Asn
Lys
Pro
Lys
805
Glu
Ala
Ser
Ile

Asp
885

Tyr
5
Thr

Lys Lys Asp Ser Leu
35

Ala Lys Glu Lys

Gly

Lys
Phe
Ile
val
550
Pro
val
Gly
Pro
Ile
630
Tyr
Pro
Lys
Lys
Glu
710
Ala
Gly
Met
Pro
Thr
790
Pro
Gly
Pro
Tyr
Glu

870
Phe

Thr
Glu

ser

val
Glu
Ala
535
Pro
Phe
Pro
Asn
Ile
615
Pro
Ile
Ser
Leu
Glu
695
Glu
Glu
Thr
Ala
Ser
775
Glu
val
Asn
Ala
Gly
855
lLeu

Ile

Asp
Asp
Glu

Ser

Leu
520

ser L

Thr
His
Lys
Ala
600
Pro
val
val
Ile
Asp
680
Lys
val
Ser
Ile
Asp
760
Glu
Asn
Lys
val
val
840
Leu
Arg

Ala

Glu

Tyr

Leu Thr Pro Pro

Thr
Leu
Leu
Phe
val
650
Pro
Lys
Ser
Thr
Gly
730
Leu
Thr
Gly
Pro
Glu
810
Ser
Pro
Leu

Pro

Ile
10

Ile
Arg

Ser

Glu
val
715
Met
Tyr
Gly
Lys
Ala
795
Asn
Asp
val
Asp

Ser
875

Gin
Phe
Ala
Thr

Asn
GlIn
620
Ala
Ile
Phe
Glu
Thr
700
Asp
Lys
Leu
Glu
val
780
Asp
Ser
Pro
Gln
Ser

860
Gly

val
Asp
Ala

Asp

Glu
Lys
Tyr
Leu
ASn
605
Gly
Asn
Leu
Lys
Glu
685
Gly
Pro
Leu
Pro
Ala
765
Ser
Ser
Thr
Met
Glu
845
val

Glu

Ala
Thr
Ala

45
His

Met
Leu
val
590
Tyr
Thr
Ala
Glu
Arg
670
Pro
Asn
val
Glu
Ser
750
Pro
Thr
Leu
Asp
Leu
830
Lys
Ile

val

Lys
Ser
30

Gln

Gln

Gln
Gly
Pro
Asn
815
Asp
Leu
Phe

Ile

Leu
15

Trp
Ala

Asp

val
Glu
Gly
Thr
Glu
800
Gly
Pro
Glu
Asn

Lys
880

Ala
Ile

Tyr

Ser



Gly
Ala
Thr
Tyr
Pro
val
145
Gln
Pro
Pro
Glu
Pro
225
Ser
Asp
Gly
Pro
Glu
305
Glu
Glu
His
Asn
Ala
385
Asn
Ala
Ser
Gly
Leu
465
GlIn
Gly
Glu
Asn
Thr
545
Thr
Tyr

Ala

50
Asn

Ala

val

His
Lys
130
Glu
Asp
Thr
Ser
Glu
210
Ser
Leu
Ser
Pro
Ser
290
Glu
Ser
Gln
Asn
Ala
370
Gly
Lys
Asp
ASn
Asn
450
Lys
Lys
Ile
Lys
Phe
530
Ile
val
Pro

val

Thr
Lys
Glu
ASn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile
Leu
Leu
Gln
275
Pro
Asp
Gly
Ile
Gly
355
Lys
Ile
Glu
Pro
Tyr
435
Lys
Asn
Arg
Asn
val
515
Glu
Ala
Pro

Phe

Pro

Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu
Leu
260
Ile
Ser
Gly
Phe
Lys
340
Leu
Glu
Met
Lys
Ile
420
Glu
val
Ser
val
Met
500
Ser
Leu
ser
Thr
His
580
Lys

Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
GlIn
Gly
245
Ala
Gly
Leu
Tyr
val
325
Ala
Asp
Met
Lys
Asn
405
Asp
Leu
Tyr
Thr
Ser
485
Leu
Gly
Asp
Lys
Ser
565
Ala

Gly

Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr
Leu
Gln
Pro
Gly
310
Met
Ala
Ser
Lys
Gln
390
Ala
Glu
Phe
Thr
Phe
470
Phe
val
Lys
Gln
Asp
550
Leu
Gly

Thr

55
Gly

Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
Pro
Ile
295
Phe
Ser
Gln
Leu
Asp
375
Tyr
Ile
His
Lys
Gly
455
Asn
Ser
Lys
val
Pro
535
Tyr
Ala
Asp

Asp

Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Thr
280
AsSn
Asp
Tyr‘
Lys
Ser
360
Leu
Gly
Ile
Lys
Pro
440
Glu
Asn
Phe
Leu
Phe
520
Tyr
Pro
Tyr
Thr

Ala

Glu
Arg
I;eu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn
Glu
265
Leu
Pro
Ala
Phe
His
345
Ser
Asp
val
Tyr
Pro
425
Glu
Glu
Gln
Pro
Ile
505
Gly
Leu
Glu
Lys
Tyr

585
Leu

Ala
Met
Ile
AsSp
Leu
val

Glu
170
Glu
ser
Glu
Thr
Asn
250
Ser
Pro
Gly
Asn
Phe
330
Leu
His
Lys
Lys
Pro
410
val

Glu
Leu
AsSn
Pro
490
Thr
Glu
Pro
val

Met
570
Leu

val

Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
ASn
Thr
Ala
Leu
235
Thr
Gln
Asn
Thr
Arg
315
Lys
Glu
Glu
Lys
Arg
395
His
Gly
Gly
Thr
Phe
475
Glu
Pro
Gly
Gly
Ser
555
Ala

Arg

140
Lys

ASp
His
Asp
Glu
220
Thr
Ile
Pro
AsSn
Ser
300
Ile
Lys
Glu
Gln
Ile
380
Glu
Gly
Ile
val
Asn
460
Thr
Leu
Asp
val
Gln
540
Tyr
Ser

val

Ser
Asp
Gly
Ala
445
val
Leu
Glu
Gly
Gly
525
Thr
Asp
Gln

Asn

Arg val Phe

Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala
Pro
270
Leu
Glu
Ala
Leu

Lys
350

p Tyr

Glu
Ile
His
His
430
Lys
val
Ala
Lys
Lys
510
Asn
Phe
Gly
Thr
Pro

590
Asp

val
Gln
95

Asp
Glu
Tyr
Ala
ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Ala
Lys
Glu
Thr
335
Thr
Pro
Lys
val
His
415
Ser
Lys
Ash
Asn
Lys
495
val
Ile
Lys
Thr
Ile
575
Gln

Glu

Lys
80

Tyr
ser
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val
GIn

Thr

Asp
320
Glu
Ser
Gly
Ile
val
400
His
His
Glu
Leu
Gly
480
Leu
Leu
Ala
Tyr
Phe
560
Phe
Phe

Phe



His
Leu
625
Lys
Thr
Lys
Ser
Glu
705
Leu
Phe
Asp
Asn
Lys
785
Pro
Lys
Glu
Ala
Ser
865
Ile

Asp

Gly
610
Pro
Ile
Tyr
Pro
Lys
690
Lys
Glu
Ala
Gly
Met
770
Pro
Thr
Pro
Gly
Pro
850
Tyr
Glu

Phe

595
Asn

Ile
Pro
Ile
Ser
675
Leu
Glu
Glu
Glu
Thr
755
Ala
Ser
Glu
val
Asn
835
Ala
Gly
Leu

Ile

<210> 340
<211> 894
<212> PRT
<213> unknown

<220>

<223> VP 115

<400> 340

Met
1
Gly
Lys
Ala
Gly
65
Ala
Thr
Tyr

Pro

Gln
Lys
Lys
Lys
50

Asn
Ala
val
His

Lys
130

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Asn

115
Gly

Ala
Pro
val
val
660
Ile
Asp
Lys
val
Ser
740
Ile
Asp
Glu
Asn
Lys
820
val
val
Leu
Arg

Ala
900

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Ile

Tyr

Tyr
Lys
Thr
645
Glu
Leu
Glu
Leu
Pro
725
Tyr
Glu
Phe
Asn
Lys
805
Pro
Gly
Asp
Gly

Leu
885

Tyr
5
Thr
Leu
Gly
Ala
val
85
Lys
Lys

ser

Leu
Leu
630
Phe
val
Pro
Lys
ser
710
Thr
Gly
Leu
Thr
Gly
790
Pro
Glu
ser
Pro
Leu

870
Pro

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn

Phe

Leu

Glu
615
Asn
Met
Pro
Gln
val
695
Glu
val
Met
Tyr
Gly
775
Lys
Ala
ASn
AsSp
val
855
Asp

Ser

Asp
AsSp
Glu
Thr
55

Gly
Leu
Gly
Glu

Glu
135

600
Asn

GIn

Ala

Ile
Phe
680
Glu
Thr
Asp
Lys
Leu
760
Glu
val
Asp
Ser
Pro
840
GIn
Ser

Gly

Asp
Gly
Ala
40

Pro
Ala
Asp
ser
Trp

120
Asp

Asn
Gly
Asn
Leu
665
Lys
Glu
Gly
Pro
Leu
745
Pro
Ala
ser
Ser
Thr
825
Met
Glu
val

Glu

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Phe

Leu

Tyr Lys

Thr Thr
635

Ala Tyr

650

Glu Lys

Arg Asn
Pro Lys

Asn Ser
715

val G1n

730

Glu Asn

Ser Gly
Pro GIn

Thr Gly
795
Leu Pro
810
Asp Asn

Leu Asp
Lys Leu
Ile Phe

875

val Ile
890

Ile G1n
10
Ile phe

Arg Ala
Ser Thr
Ala Ile
75

Met Pro
90

Ile Ile
Asp Glu

Leu Ala

Pro
Glu
860
Asn

Lys

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly

Thr
140

Ala
Thr
Ala
45

His
ASn
Asn

ser

Glu
Ala
ASn
Gln
670
GlIn
Glu
Asn
val
Phe
750
Ile
Gly
Glu
Pro
Leu
830
Leu
Phe
Asp

Asn

Lys
Ser
Gln
Gln
Arg
Leu

Tyr
110

aase
[ X N2

Ile
Gly
GlIn
655
Thr
Glu
Lys
Ser
Ala
735
Asn
Lys
Glu
Asn
Asn
815
Asn
Glu
Thr
Gly

Leu
895

Leu
15

Trp
Ala
Asp
val

GlIn
95
Asp

Leu Tyr Glu

125
val

Lys

Tyr

Lys
Asn
640
Ser
Asp
Asn
val
Thr
720
Lys
Met
Lys
AsSn
Gln
800
Glu
Pro
Glu
Ala
Thr

880
ser

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Ser
Ala

Tyr



val
145
Gln
Pro
Pro
Glu
Pro
225
ser
Asp
Gly
Pro
Glu
305
Glu
Glu
His
Asn
Ala
385
Asn
His
Lys
Gly
Asn
465
Ser
Lys
val
Pro
Tyr
545
Ala
Asp
Asp
Glu
Asn
625
Met
Pro

GlIn

Glu
Asp
Thr
Ser
Glu
210
Ser
Leu
Ser
Pro
Ser
290
Glu
Ser
Gln
Asn
Ala
370
Gly
Lys
Lys
Pro
Glu
450
Asn
Phe
Leu
Phe
Tyr
530
Pro
Tyr
Thr
Ala
Asn
610
Gln
Ala
Ile

Phe

Pro
Ser
His
Ala
195
Glu
Ile
Leu
Leu
GIn
275
Pro
Asp
Gly
Ile
Gly
355
Lys
Ile
Glu
Pro
Glu
435
Glu
Gln
Pro
Ile
Gly
515
Leu
Glu
Lys
Tyr
Leu
595
Asn
Gly
Asn
Leu

Lys
675

Arg
Lys
Pro
180
Asp
Ala
Arg
Leu
Leu
260
Ile
Ser
Gly
Phe
Lys
340
Leu
Glu
Met
Lys
val
420
Glu
Leu
AsSn
Pro
Thr
500
Glu
Pro
val
Met
Leu
580
val
Tyr
Thr
Ala
Glu

660
Arg

Asn
Pro
165
Glu
Asn
Glu
Gln
Gly
245
Ala
Gly
Leu
Tyr
val
325
Ala
Asp
Met
Lys
ASn
405
Gly
Gly
Thr
Phe

Glu

485

Pro
Gly
Gly
Ser
Ala
565
Arg
Arg
Lys
Thr
Tyr
645
Lys

Asn

Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr
Leu
Gln
Pro
Gly
310
Met
Ala
Ser
Lys
GIn
390
Ala
Ile
val
Asn
Thr
470
Leu
Asp
val
Gln
TYyr
550
Ser
val
val
val
Arg
630
Leu
Glu

Lys

Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
Pro
Ile
295
Phe
Ser
GlIn
Leu
Asp
375
Tyr
Ile
Gly
Ala
val
455
Leu
Glu
Gly
Gly
Thr
535
Asp
GlIn
Ash
Phe
Gly
615
Thr
Asp
Asn

Ala

Asp
Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Thr
280
Asn
Asp
Tyr
Lys
Ser
360
Leu
Gly
Ile
His
Lys
440
val
Ala
Lys
Lys
Asn
520
Phe
Gly
Thr
Pro
Asp
600
Glu
Ala
Asn
Gln

Gln
680

His

Lys
Lys
185
Pro
Asp
Glu
Asn
Glu
265
Leu
Pro
Ala
Phe
His
345
Ser
Asp
val
Tyr
Ser
425
Lys
Asn
Asn
Lys
val
505
Ile
Lys
Thr
Ile
GIn
585
Glu
Ile
Gly
Gln
Thr

665
Glu

Glu
ser
Glu
Thr

Asn

250

Ser
Pro
Gly
Asn
Phe
330
Leu
His
Lys
Lys
Pro
410
His
Glu
Leu
Gly
Leu
490
Leu
Ala
Tyr
Phe
Phe
570
Phe
Phe
Lys
Asn
Ser
650
Asp

Asn

Leu
Gln
475
Gly
Glu
AsSn
Thr
Thr
555
Tyr
Ala
His
Leu
Lys
635
Thr
Lys

Ser

Gln

Ile
380

g Glu

Asp
Asn
Asn
Lys
460
Lys
Ile
Lys
Phe
Ile
540
val
Pro
val
Gly
Pro
620
Ile
Tyr
Pro

Lys

Ala
Pro
Phe
Pro
Asn
605
Ile
Pro
Ile
Ser

Leu
685

Pro
Leu
Ala
Pro
270
Leu
Glu
Ala
Leu
Lys
350
Tyr
Glu
Ile
Ile
Glu
430
val

Ser
val

Met
Ser
510
Leu
Ser
Thr
His
Lys
590
Ala
Pro
val

val
Ile

670
Asp

XN X1

Ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Ala
Lys
Glu
Thr
335
Thr
Pro
Lys
val
Asp
415
Leu
Tyr
Thr
Ser
Leu
495
Gly
Asp
Lys
Ser
Ala
575
Gly
Tyr
Lys
Thr
Glu
655
Leu

Glu

Asp
160
Glu
AsSn
Thr
Thr
Ser
240
val

G1In
Thr
His
Asp
320
Glu
Ser
Gly
Ile
val

400
Glu
Phe
Thr
Phe
Phe
480
val

Lys
Gln
Asp
Leu
560
Gly
Thr
Leu
Leu
Phe
640
val

Pro

Lys



val
Glu
705
val
Met
Tyr
Gly
Lys
785
Ala
Asn
Asp
val
AS

865
Ser

<210>

<211>
<212>
<213>

Glu
690
Thr
Asp
Lys
Leu
Glu
770
val
Asp
Ser
Pro

Gln
850

p Ser

Gly

<220>

<223>
<400>

Met
1
Gly
Lys
Ala
Gly
65
Ala
Thr
Tyr
Pro
val
145
GIn
Pro
Pro
Glu
Pro

225
ser

Gln
Lys
Lys
Lys
50

Asn
Ala
val
Ser
Lys
130
Glu
Asp
Thr
Ser
Glu
210
Ser

Leu

Glu
Gly
Pro
Leu
Pro
755
Ala
Ser
Ser
Thr
Met
835
Glu
val

Glu

341

900
PRT
unknown

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile

Leu

Pro
AsSn
val
Glu
740
Ser
Pro
Thr
Leu
Asp
820
Leu
Lys
Ile

val

VP 116
341

Thr
Thr
20

ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg

Leu

Lys
Ser
Gln
725
Asn
Gly
Gln
Gly
Pro
805
Asn
Asp
Leu
Phe

Ile
885

Tyr
5
Thr
Leu
Gly
Ala
val
85
Lys
Lys
ser
Asn
Pro
165
Glu
Asn
Glu
Gln

Gly

Thr
Thr
710
Glu
val
Glu
Gly
Thr
790
Glu
Gly
Pro
Glu
Asn

870
Lys

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn

230
Thr

Ser
695
Ser
Lys
Leu
val

Asn
775
val

Ala
Met
Ala
Lys
855
Met

Lys

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala

Lys

Glu
Asn
val
Phe
Ile
760
Gly
Glu
Pro
Leu
Leu
840
Phe
ASp

Asn

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met

Asp

Lys val
Ser Thr
Ala Lys
730
Asn Met
745
Lys Lys
Glu Asn
Asn Gln
Asn Glu
810
Asn Pro
825
Glu Glu
Thr Ala
Gly Thr

Leu Ser
890

Glu 1le
Tyr Ile
Glu Arg
Pro Ser
Glu Ala
Arg Met
Leu Ile
105
Phe Asp
Leu Leu
His val
Lys Glu
170
Lys Glu
185
Pro Ser
Asp Glu
Glu Thr

Asn Asn

Ala
ser
Ile

875
Asp

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
Asn
Thr
Ala
Leu

235
Thr

Met
Pro
780
Thr
Pro
Gly
Pro
Tyr
860
Glu

Phe

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
ASp
His
Asp
Glu
220
Thr

Ile

Ala
Thr
Ala
45

His
Asn
ASn
Ser
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly

Ser

Lys
Ser
Gln
GlIn
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro

Leu

Ala

Asn
Lys
Pro
815
Gly
Asp
Gly

Leu

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys

Glu

Ala
Ile
Tyl"
ser
Lys
80

Tyr
His
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser

240
val



Asp Ser Leu

Gly
Pro
Glu
305
Glu
Glu
His
ASn
Ala
385
AsSn
Ala
Ser
Gly
Leu
465
Gln
Gly
Glu
Asn
" Thr
545
Thr
Tyr
Ala
His
Leu
625
Lys
Thr
Lys
Ser
Glu
705
Leu
Phe
Asp
Asn

Lys

Pro
Ser
290
Glu
Ser
GlIn
Asn
Ala
370
Gly
Lys
Asp
Ash
Asn
450
Lys
Lys
Ile
Lys
Phe
530
Ile
val
Pro
val
Gly
610
Pro
Ile
Tyr
Pro
Lys
690
Lys
Glu
Ala
Gly
Met

770
Pro

Glin
275
Pro
Asp
Gly
Ile
Gly
355
Lys
Ile
Glu
Pro
Tyr
435
Lys
AsSn
Arg
Asn
val
515
Glu
Ala
Pro
Phe
Pro
595
Asn
Ile
Pro
Ile
Ser
675
Leu
Glu
Glu
Glu
Thr
755
Ala

Ser

Leu
260
ITe
Ser
Gly
Phe
Lys
340
Leu
Glu
Met
Lys
Ile
420
Glu
val
Ser
val
Met
500
Ser
Leu
Ser
Thr
His
580
Lys
Ala
Pro
val
val
660
Ile
Asp
Lys
val
Ser
740
Ile
Asp

Glu

245
Ala

Gly
Leu
Tyr
val
325
Ala
Asp
Met
Lys
Asn
405
Asp
Leu
Tyr
Thr
Ser
485
Leu
Gly
Asp
Lys
Ser
565
Ala
Gly
Tyr
Lys
Thr
645
Glu
Leu
Glu
Leu
Pro
725
Tyr
Glu
Phe

Asn

Leu
Gln
Pro
Gly
310
Met
Ala
Ser
Lys
GIn
390
Ala
Glu
Phe
Thr
Phe
470
Phe
val
Lys
Gln
Asp
550
Leu
Gly
Thr
Leu
Leu
630
Phe
val
Pro
Lys
Ser
710
Thr
Gly
Leu
Thr

Gly

Leu
Pro
Ile
295
Phe
Ser
Gin
Leu
Asp
375
Tyr
Ile
His
Lys
Gly
455
Asn
Ser
Lys
val
Pro
535
Tyr
Ala
Asp
Asp
Glu
615
AsSn
Met
Pro
GIn
val
695
Glu
val
Met
Tyr
Gly

775
Lys

Lys
Thr

Glu
265
Leu

280 .

Asn
Asp
Tyr
Lys
Ser
360
Leu
Gly
Ile
Lys
Pro
440
Glu
Asn
Phe
Leu
Phe
520
Tyr
Pro
Tyr
Thr
Ala
600
Asn
Gln
Ala
Ile
Phe
680
Glu
Thr
Asp
Lys
Leu
760
Glu

val

Pro
Ala
Phe
His
345
Ser
Asp
val
Tyr
Pro
425
Glu
Glu
Gln
Pro
Ile
505
Gly
Leu
Glu
Lys
Tyr

585
Leu

Asn T

Gly
Asn
Leu
665
Lys
Glu
Gly
Pro
Leu
745
Pro
Ala

Ser

Asn
val
730
Glu
Ser
Pro

Thr

Ash
Thr
Arg
315
Lys
Glu
Glu
Lys
Arg
395
His
Gly
Gly
Thr
Phe
475
Glu
Pro
Gly
Gly
Ser
555
Ala
Arg
Arg
Lys
Thr
635
Tyr
Lys
Asn
Lys
Ser
715
Gln
Asn
Gly
Gln

Gly

Pro
Asn
Ser
300
Ile
Lys
Glu
Gln
Ile
380
Glu
Gly
Ile
val
Asn
460
Thr
Leu
Asp
val
Gin
540
Tyr
Ser
val
val
val
620
Arg
Leu
Glu
Lys
Thr
700
Thr
Glu
val
Glu
Gly

780
Thr

Ala
Ser
285
His
Ile
ASp
val
Asp
365
Glu
Ser
Asp
Gly
Ala
445
val
Leu
Glu
Gly
Gly
525
Thr
Asp
Gln
Asn
Phe
605
Gly
Thr
Asp
Asn
Ala
685
Ser
Ser
Lys
Leu
val
765
Asn

val

Pro
270
Leu
Glu
Ala
Leu
Lys
350
Tyr
Glu
Ile
His
His
430
Lys
val
Ala
Lys
Lys
510
Asn
Phe
Gly
Thr
Pro
590
Asp
Glu
Ala
Asn
Gin
670
GIn
Glu
Asn
val
Phe
750
Ile
Gly

Glu

255
Ile

Ala
Lys
Glu
Thr
335
Thr
Pro
Lys
val
His
415
Ser
Lys
Asn
Asn
Lys
495
val
Ile
Lys
Thr
Ile
575
Gln
Glu
Ile
Gly
Gln
655
Thr
Glu
Lys
Ser
Ala
735
Asn
Lys
Glu

Asn

Gln
Thr
His
AsSp
320
Glu
Ser
Gly
Ile
val
400
His
His
Glu
Leu
Gly
480
Leu
Leu
Ala
Tyr
Phe
560
Phe
Phe
Phe
Lys
Asn
640
Ser
Asp
Asn
val
Thr
720
Lys
Met
Lys
AsSn

Gin



785
Pro

Lys
Glu
Ala
Ser
865
Ile

Asp

<210>

<211>
<212>
<213>

Thr
Pro
Gly
Pro
850
Tyr
Glu

Phe

<220>

<223>

Glu
val
Asn
835
Ala
Gly
Leu

Ile

342

894
PRT
unknown

<400> 342

Met
1

Gly
Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
Gln
Pro
Pro
Glu
Pro
225
Ser
Asp
Gly
Pro

Glu
305

Gln
Lys
Lys
Lys
50

Asn
Ala
val
Ser
Lys
130
Glu
Asp
Thr
Ser
Glu
210
Ser
Leu
Ser
Pro
Ser

290
Glu

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile
Leu
Leu
GlIn
275
Pro

Asp

Asn
Lys
820
val
val
Leu
Arg

Ala
900

vp 117

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu
Leu
260
Ile
Ser

Gly

Lys
805
Pro
Gly
Asp
Gly

Leu
885

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly
245
Ala
Gly
Leu

Tyr

790
Pro

Glu
Ser
Pro
Leu

870
Pro

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr
Leu
Gln
Pro

Gly
310

Ala Asp ser

Asn
Asp
val
855
Asp

Ser

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
Pro
Ile

295
Phe

Ser
Pro
840
Gln
ser

Gly

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Thr
280
Asn

Asp

Thr
825
Met
Glu
val

Glu

Glu
TYyr
25

Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn
Glu
265
Leu
Pro

Ala

Ile
Ile
Arg
Ser
Ala
Met
Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
Asn
250
Ser
Pro

Gly

Asn

795
Pro

Asn
Asp
Leu
Phe

875
Ile

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu
Ala
Arg
155
His
Asn
Thr
Ala
Leu
235
Thr
GIn
Asn

Thr

Arg
315

Glu
Gly
Pro
Glu
860
Asn

Lys

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr
Ile
Pro
Asn
ser

300
Ile

Ala
Met
Ala
845
Lys
Met

Lys

Ala
Thr
Ala
45

His
Asn
Asn
Ser
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser
Ala
Ser
285
His

Ile

Pro
Leu
830
Leu
Phe
Asp

Asn

Lys
Ser
Gln
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala
Pro
270
Leu
Glu

Ala

Asn
815
Asn
Glu
Thr
Gly

Leu
895

Leu
15

Trp
Ala
Asp
val
Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Ala
Lys

Glu

800
Glu

Pro
Glu
Ala
Thr

880
ser

Ala
Ile
Tyr
ser
Lys
80

TYyr
His
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val
Gln
Thr
His

Asp
320



Glu
Glu
His
Asn
Ala
385
Asn
His
Lys
Gly
Asn
465
Ser
Lys
val
Pro
Tyr
545
Ala
Asp
Asp
Glu
Asn
625
Met
Pro
Gln
val
Glu
705
val
Met
Tyr
Gly
Lys
785
Ala
Asn
Asp

val

Ser
Gln
Asn
Ala
370
Gly
Lys
Lys
Pro
Glu
450
Asn
Phe
Leu
Phe
Tyr
530
Pro
Tyr
Thr
Ala
Asn
610
Gln
Ala
Ile
Phe
Glu
690
Thr
Asp
Lys
Leu
Glu
770
val

Asp
Ser
Pro

Gln
850

Gly
Ile
Gly
355
Lys
Ile
Glu
Pro
Glu
435
Glu
Gln
Pro
Ile
Gly
515
Leu
Glu
Lys
Tyr
Leu
595
Asnh
Gly
Asn
Leu
Lys
675
Glu
Gly
Pro
Leu
Pro
755
Ala
Ser
Ser
Thr
Met

835
Glu

Phe
Lys
340
Leu
Glu
Met
Lys
val
420
Glu
Leu
Asn
Pro
Thr
500
Glu
Pro
val
Met
Leu
580
val
Tyr
Thr
Ala
Glu
660
Arg
Pro
AsSn
val
Glu
740
Ser
Pro
Thr
Leu
Asp
820
Leu

Lys

val
325
Ala
Asp
Met
Lys
Asn
405
Gly
Gly
Thr
Phe
Glu
485
Pro
Gly
Gly
Ser
Ala
565
Arg
Arg
Lys
Thr
Tyr
645
Lys
Asn
Lys
Ser
Glin
725
Asn
Gly
GlIn
Gly
Pro
805
Asn
Asp

Leu

Met Ser Tyr

Ala
Ser
Lys
Gln
390
Ala
Ile
val
Asn
Thr
470
Leu
Asp
val
Gln
Tyr
550
Ser
val
val
val
Arg
630
Leu
Glu
Lys
Thr
Thr
710
Glu
val
Glu
Gly
Thr
790
Glu
Gly
Pro

Glu

Gln
Leu
Asp
375
Tyr
Ile
Gly
Ala
val
455
Leu
Glu
Gly
Gly
Thr
535
Asp
Gln
AsSn
Phe
Gly
615
Thr
Asp
Asn
Ala
Ser
695
Ser
Lys
Leu
val
ASn
775
val
Ala
Met
Ala

Lys
855

Lys
Ser
360
Leu
Gly
Ile
His
Lys
440
val
Ala
Lys
Lys
AsSn
520
Phe
Gly
Thr
Pro
Asp
600
Glu
Ala
Asn
Gln
GIn
680
Glu
Asn
val
Phe
Ile
760
Gly
Glu
Pro
Leu
Leu

840
Phe

Phe
His
345
Ser
Asp
val
Tyr
sSer
425
Lys
AsSn
Asn
Lys
val
505
Ile
Lys
Thr
Ile
GIn
585
Glu
Ile
Gly
Gln
Thr
665
Glu
Lys
ser
Ala
Asn
745
Lys
Glu
Asn
Asn
Asn
825
Glu

Thr

Phe
330
Leu
His
Lys
Lys
Pro
410
His
Glu
Leu
Gly
Leu
490
Leu
Ala
Tyr
Phe
Phe
570
Phe
Phe
Lys
Asn
Ser
650
Asp
Asn
val

Thr
Lys
730
Met
Lys
Asn
GlIn
Glu
810
Pro
Glu

Ala

Lys
Glu
Glu
Lys
Arg
395
Ala
Ser
Gly
Leu
Gln
475
Gly
Glu
Asn
Thr
Thr
555
Tyr
Ala
His
Leu
Lys
635
Thr
Lys
ser
Glu
Leu
715
Phe
Asp
Asn
Lys
Pro
795
Lys
Glu
Ala

Ser

Lys
Glu
Gln
Ile
380
Glu
Asp
Asn
ASh
Lys
460
Lys
Ile
Lys
Phe
Ile
540
val

Pro
val

Gly
Pro
620
Ile
Tyr
Pro
Lys
Lys
700
Glu
Ala
Gly
Met
Pro
780
Thr
Pro
Gly
Pro

Tyr
860

Asp
val
Asp
365
Glu
Ser
Pro
Tyr
Lys
445
Asn
Arg
Asn
val
Glu
525
Ala
Pro
Phe
Pro
Asn
605
Ile
Pro
Ile
Ser
Leu
685
Glu
Glu
Glu
Thr
Ala
765
Ser
Glu
val
Asn
Ala

845
Gly

Leu
Lys
350
Tyr
Glu
Ile
Ile
Glu
430
val
Ser
val
Met
Ser
510
Leu
Ser
Thr
His
Lys
590
Ala
Pro
val
val
Ile
670
Asp
Lys
val
Ser
Ile
750
Asp
Glu
ASn
Lys
val
830
val

Leu

Thr

Pro
Lys
val

Asp
415
Leu
Tyr
Thr
Ser
Leu
495

Gly
ASp
Lys
Ser
Ala
575

Gly
Tyr
Lys

Thr
Glu
655
Leu
Glu
Leu
Pro
TYyr
735
Glu
Phe
Asn
Lys
Pro
815
Gly
Asp

Gly

Ser
Gly
ITe
val

400
Glu
Phe
Thr
Phe:
Phe
480
val

Lys

Gln

Asp
Leu

560
Gly
Thr
Leu

Leu
Phe
640
val

Pro
Lys
Ser
Thr
720
Gly
Leu
Thr
Gly
Pro
800
Glu
Ser
Pro

Leu



1

Asp ser val Ile Phe Asn Met Asp Gly Thr Ile Glu Leu Arg Leu Pro
865 870 875 880
Ser Gly Glu val Ile Lys Lys Asn Leu Ser Asp Phe Ile Ala

885 890

<210> 343

<211> 901
<212> PRT
<213> unknown

<220>
<223> vpP 119

<400> 343
Met GIn Ile Thr Tyr Thr Asp Asp Glu Ile Gln val Ala Lys Leu Ala
1

Gly Lys Tyr ;hr Thr Glu Asp Gly Tyr Ile Phe Asp Thr ggr Trp Ile
0 25
Lys Lys ?gp Ser Leu Ser Glu Aga Glu Arg Ala Ala A}a Gln Ala Tyr
4 4
Ala Lys Glu Lys Gly Leu Thr Pro Pro Ser Thr Asp His GIn Asp Ser
50 55 60
Gly Asn Thr Glu Ala Lys Gly Ala Glu Ala Ile Tyr Asn Arg val Lys
65 70 75 80
Ala Ala Lys Lys Xa] Pro Leu Asp Arg Met Pro Tyr Asn Leu Gln Tyr
5 90 95
Thr val Glu val Lys Asn Gly Ser Leu Ile Ile Pro His Tyr Asp His
100 105 110
Tyr His Asn Ile Lys Phe Glu Trp Phe Asp Glu Gly Leu Tyr Glu Ala
115 120 125
Pro Lys Gly Tyr Ser Leu Glu Asp Leu Leu Ala Thr val Lys Tyr Tyr
130 135 140
val Glu Pro Arg Asn Ala Ser Asp His val Arg Lys Asn Lys Ala Asp
145 150 155 160
GIn Asp ser Lys Pro Asp Glu Asp Lys Glu His Asp Glu val Ser Glu
165 170 175
Pro Thr His Pro Glu Ser Asp Glu Lys Glu Asn His Ala Gly Leu Asn
180 185 190
Pro ser Ala Asp Asn Leu Tyr Lys Pro Ser Thr Asp Thr Glu Glu Thr
195 200 205
Glu Glu Glu Ala Glu Asp Thr Thr Asp Glu Ala Glu Ile Pro Gly Thr
210 215 220
Pro ser Ile Arg Gln Asn Ala Met Glu Thr Leu Thr Gly Leu Lys Ser
225 230 235 240
Sser Leu Leu Leu Gly Thr Lys Asp Asn Asn Thr Ile Ser Ala Glu val
245 250 255
Asp Ser Leu Leu Ala Leu Leu Lys Glu Ser GIn Pro Ala Pro Ile Gln
260 265 270
Ser Gly Pro GIn Ile Gly GIn Pro Thr Leu Pro Asn Asn Ser Leu Ala
275 280 285
Thr Pro Ser Pro Ser Leu Pro Ile Asn Pro Gly Thr Ser His Glu Lys
290 295 300
His Glu Glu Asp Gly Tyr Gly Phe Asp Ala Asn Arg Ile Ile Ala Glu
305 310 315 320
Asp Glu Ser Gly Phe val Met Ser Tyr Phe Phe Lys Lys Asp Leu Thr
325 330 335
Glu Glu GIn Ile Lys Ala Ala GIn Lys His Leu Glu Glu val Lys Thr
340 345 350
ser His Asn Gly Leu Asp Ser Leu Ser Ser His Glu Gln Asp Tyr Pro
355 360 365
Gly Asn Ala Lys Glu Met Lys Asp Leu Asp Lys Lys Ile Glu Glu Lys
370 375 380
Ile Ala Gly Ile Met Lys GIn Tyr Gly val Lys Arg Glu Ser Ile val
385 390 395 400
val Asn Lys Glu Lys Asn Ala Ile Ile Tyr Pro His Gly Asp His His
405 410 415



His
His
Glu
Leu
465
Gly
Leu
Leu
Ala
Tyr
545
Phe
Phe
Phe
Phe
Lys
625
Asn
ser
Asp
Asn
val
705
Thr
Lys
Met
Lys
Asn
785
GIn
Glu
Pro
Glu
Ala
865
Thr

ser

Ala
Ser
Gly
450
Leu
Gln
Gly
Glu
Asn
530
Thr
Thr
Tyr
Ala
His
610
Leu
Lys
Thr
Lys
Ser
690
Glu
Leu
Phe
Asp
Asn
770
Lys
Pro
Lys
Glu
Ala
850
Ser
Ile

Asp

Asp Pro Ile

Asn
435
Asn
Lys
Lys
Ile
Lys
515
Phe
Ile
val
Pro
val
595
Gly
Pro
Ile
Tyr
Pro
675
Lys
Lys
Glu
Ala
Gly
755
Met
Pro
Thr
Pro
Gly
835
Pro
Tyr
Glu

Phe

<210> 344

<211>
<212>
<213>

895
PRT
unknown

420
Tyr

Lys
Asnh
Arg
Asn
500
val
Glu
Ala
Pro
Phe
580
Pro
Asn
Ile
Pro
Ile
660
Ser
Leu
Glu
Glu
Glu
740
Thr
Ala
Ser
Glu
val
820
Asn
Ala
Gly
Leu

Ile
900

Glu
val
Ser
val
485
Met
Ser
Leu
Ser
Thr
565
His
Lys
Ala
Pro
val
645
val
Ile
ASp
Lys
val
725
Ser
Ile
Asp
Glu
Asn
805
Lys
val
val
Leu
Arg

885
Ala

Asp
Leu
Tyr
Thr
470
ser
Leu
Gly
Asp
Lys
550
ser
Ala
Gly
Tyr
Lys
630
Thr
Glu
Leu
Glu
Leu
710
Pro
Tyr
Glu
Phe
Asn
790
Lys
Pro
Gly
Asp
Gly

870
Leu

Glu
Phe
Thr
455
Phe
Phe
val
Lys
GIn
535
Asp
Leu
Gly
Thr
Leu
615
Leu
Phe
val
Pro
Lys
695
Ser
Thr
Gly
Leu
Thr
775
Gly
Pro
Glu
Ser
Pro
855
Leu

Pro

His
Lys
440
Gly
Asn
Ser
Lys
val
520
Pro
Tyr
Ala
AsSp
Asp
600
Glu
Asn
Met
Pro
Gln
680
val
Glu
val
Met
Tyr
760
Gly
Lys
Ala
Asn
AsSp
840
val
Asp

Ser

Leu
505
Phe
Tyr
Pro
Tyr
Thr
585
Ala
Asn
Gln
Ala
Ile
665
Phe
Glu
Thr
Asp
Lys
745
Leu
Glu
val
Asp
ser
825
Pro
Gln
ser

Gly

Pro
490
Ile
Gly
Leu
Glu
Lys
570
Tyr
Leu
Asn
Gly
Asn
650
Leu
Lys
Glu
Gly
Pro
730
Leu
Pro
Ala
Ser
Ser
810
Thr
Met
Glu
val

Glu
890

Asn
715
val
Glu
Ser
Pro
Thr
795
Leu
Asp
Leu
Lys
Ile

875
val

Gly
Gly
Thr
460
Phe
Glu
Pro
Gly
Gly
540
ser
Ala
Arg
Arg
Lys
620
Thr
Tyr
Lys
Asn
Lys
700
Ser
GlIn
Asn
Gly
Gln
780
Gly
Pro
Asn
Asp
Leu
860
Phe

Ile

Ile
val

445
Asn
Thr
Leu
Asp
val

525
Gln
Tyr
Ser
val

val

605
val

Arg
Leu
Glu
Lys
685
Thr
Thr
Glu
val

Glu
765
Gly
Thr
Glu
Gly
Pro
845
Glu
ASn

Lys

Gly
430
Ala
val
Leu
Glu
Gly
510
Gly
Thr
Asp
Gln
Asn
590
Phe
Gly
Thr

Asp

His
Lys
val
Ala
Lys
495
Lys
Asn
Phe
Gly
Thr
575
Pro
Asp
Glu
Ala

Asn

© 655

Asn
670
Ala
Ser
Ser
Lys
Leu
750
val
Asn
val
Ala
Met
830
Ala
Lys
Met

Lys

GlIn
Gln
Glu
Asn
val
735
Phe
Ile
Gly
Glu
Pro
815
Leu
Leu
Phe
Asp

Asn
895

ser
Lys
Asn
Asn
480
Lys
val
Ile
Lys
Thr
560
Ile
GIn
Glu
Ile
Gly
640
Gln
Thr
Glu
Lys
Ser
720
Ala
ASn
Lys -
Glu
Asn
800
AsSn
ASn
Glu
Thr
Gly

880
Leu



<220>
<223> vP 120

<400> 344

Met
1

Gly
Lys
Ala
Gly
65

Ala
Thr
Tyr
Pro
val
145
Gln
Pro
Pro
Glu
Pro
225
ser
Asp
Ser
Thr
His
305
Asp
Glu
Ser
Gly
Ile
385
val
Glu
Phe
Thr
Phe
465
Phe

val

Gln
Lys
Lys
Lys
50

Asn
Ala
val
His
Lys
130
Glu
Asp
Thr
Ser
Glu
210
ser

Leu

Ser.

Gly
Pro
290
Glu
Glu
Glu
His
Asn
370
Ala
Asn
His
Lys
Gly
450
Asn
ser

Lys

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile
Leu
Leu
Pro
275
Ser
Glu
Ser
Gln
Asn
355
Ala
Gly
Lys
Lys
Pro
435
Glu

Asn

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu
Leu
260
Gln
Pro
Asp
Gly
Ile
340
Gly
Lys
Ile
Glu
Pro
420
Glu
Glu

Gln

Tyr
5

Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly
245
Ala
Ile
Ser
Gly
Phe
325
Lys
Leu
Glu
Met
Lys
405
val
Glu
lLeu

Asn

Phe Pro Pro

Leu

Ile

485
Thr

Thr
Glu
Ser
Leu
Lys
70

Pro
ASn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr
Leu
Gly
Leu
Tyr
310
val
Ala
Asp
Met
Lys
390
Asn
Gly
Gly
Thr
Phe
470
Glu

Pro

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
Gln
Pro
295
Gly
Met
Ala
Ser
Lys
375
GIn
Ala
Ile
val
ASn
455
Thr
Leu

Asp

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Pro
280
Ile
Phe
Ser
Gln
Leu
360
Asp
Tyr
Ile
Gly
Ala
440
val
Leu
Glu

Gly

é]u
Tyr
Glu
Pro
Glu
Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn
Glu
265
Thr
Asn
Asp
Tyr
Lys
345
Ser
Leu
Gly
Ile
His
425
Lys
val
Ala
Lys
Lys

Ile
Ile
Arg
Ser
Ala
Met
Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
Asn
250
ser
Leu
Pro
Ala
Phe
330
H1s
Ser
Asp
val
Tyr
410
Ser
Lys
Asn
Asn
Lys

490
val

Gln
Phe
Ala
Thr
Ile
75

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

Leu

val Ala
Asp Thr

Ala Ala
45

ASp His

60

Tyr Asn

Tyr Asn
Pro His

Gly Leu
125

Thr val

140

LYys Asn

Asp Glu
His Ala

Asp Thr
205
Glu Ile
220
Thr Gly

Ile ser
Pro Ala
Asn Asn
285
Thr ser
300
Arg Ile
Lys Lys
Glu Glu
Glu GlIn
365
Lys Ile
380
Arg Glu
Ala Asp

Ser Asn

Gly Asn

445
Leu Lys
460
GIn Lys

Gly Ile

Glu Lys

Lys
Ser
Gln
GIn
Arg
Leu
Tyr
110
Tyr
Lys
Lys
val
Gly
190
Glu
Pro
Leu
Ala
Pro
270
Ser
His
Ile
Asp
val
350
Asp
Glu
Ser
Pro
Tyr
430
Lys
Asn
Arg
Asn

val

Leu
15
Trp
Ala
Asp
val
GlIn
95
Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Leu
Glu
Ala
Leu
335
Lys
Tyr
Glu
Ile
Ile
415
Glu
val
Ser
val
Met

495
ser

Ala
Ile
Tyr
Ser
Lys
80

Tyr
His
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val
GIn
Ala
Lys
Glu
320
Thr
Thr
Pro
Lys
val
400
Asp
Leu
Tyr
Thr
Ser
480
L.eu

Gly



Lys
Gln
Asp
545
Leu
Gly
Thr
Leu
Leu
625
Phe
val
Pro
Lys
Ser
705
Thr
Gly
Leu
Thr
Gly
785
Pro
Glu
ser
Pro
Leu

865
Pro

<210>

<211>
<212>
<213>

val
Pro
530
Tyr
Ala
Asp
Asp
Glu
610
Asn
Met
Pro
GIn
val
690
Glu
val
Met
Tyr
Gly
770
Lys
Ala
Asn
Asp
val
850
Asp

Ser

<220>

<223>
<400>

Phe
515
Tyr
Pro
Tyr
Thr
Ala
595
Asn
Gln
Ala
Ile
Phe
675
Glu
Thr
ASp
Lys
Leu
755
Glu
val
Asp
Ser
Pro
835
Glin
Ser

Gly

345

901
PRT
unknown

500
Gly

Leu
Glu
Lys
TYyr
580
Leu
Asn
Gly
Asn
Leu
660
Lys
Glu
Gly
Pro
Leu
740
Pro
Ala
Ser
Ser
Thr
820
Met
Glu
val

Glu

VP 121
345

Met Gln Ile Thr
1

Glu
Pro
val
Met
565
Leu
val
Tyr
Thr
Ala
645
Glu
Arg
Pro
Asn
val
725
Glu
ser
Pro
Thr
Leu
805
Asp
Leu
Lys
Ile

val
885

Tyr
5

Gly Lys Tyr Thr Thr

20

Lys Lys gsp ser Leu
5

Ala Lys Glu Lys
50

Gly

Gly
Gly
Ser
550
Ala
Arg
Arg
Lys
Thr
630
Tyr
Lys
Asn
Lys
Ser
710
GIn
Asn
Gly
Gln
Gly
790
Pro
Asn
Asp
Leu
Phe

870
Ile

Thr
Glu
Ser

Leu

val
Gln
535
Tyr
ser
val
val
val
615
Arg
Leu
Glu
Lys
Thr
695
Thr
Glu
val
Glu
Gly
775
Thr
Glu
Gly
Pro
Glu
855
Asn

Lys

Asp
Asp
Glu

Thr
55

Gly
520
Thr
ASp
Gln
Asn
Phe
600
Gly
Thr
Asp
Asn
Ala
680
ser
ser
LyS
Leu
val
760
Asn
val
Ala
Met
Ala
840
Lys
Met

Lys

Asp
Gly
Ala

40
Pro

505
Asn

Phe
é1y
Thr
Pro
585
Asp
Glu
Ala
Asn
Gin
665
Gln
Glu
Asn
val
Phe
745
Ile
Gly
Glu
Pro
Leu
825
Leu
Phe
Asp

Asn

Glu
Tyr
25

Glu

Pro

Thr
Glu
Lys
ser
Ala
730
Asn
Lys
Glu
Asn
Asn
810
Asn
Glu
Thr
Gly

Leu
890

Ile
10

Ile
Arg

Ser

Ala
Tyr
Phe
555
Phe
Phe
Phe
Lys
Asn
635
Ser
Asp
AsSn
val
Thr
715
Lys
Met
Lys
Asn
Gln
795
Glu
Pro
Glu
Ala
Thr

875
Ser

Gln
Phe
Ala

Thr

Asn
Thr
540
Thr
Tyr
Ala
His
Leu
620
Lys
Thr
Lys
Ser
Glu
700
Leu
Phe
Asp
Asn
Lys
780
Pro
Lys
Glu
Ala
Ser
860
Ile

Asp

val
Asp
Ala

Asp
60

Phe
525
Ile
val
Pro
val
Gly
605
Pro
Ile
Tyr
Pro
Lys
685
Lys
Glu
Ala
Gly
Met
765
Pro
Thr
Pro
Gly
Pro
845
Tyr
Glu

Phe

Ala
Thr
Ala

45
His

Pro
Phe
Pro
590
Asn
Ile
Pro
Ile
sSer
670
Leu
Glu
Glu
Glu
Thr
750
Ala
Ser
Glu
val
Asn
830
Ala
Gly
Leu

Ile

Lys
Ser
30

Gln

GIn

Leu
Ser
Thr
His
575
Lys
Ala
Pro
val
val
655
Ile
Asp
Lys
val
Ser
735
Ile
Asp
Glu
Asn
Lys
815
val
val
Leu
Arg

Ala
895

Leu
15

Trp
Ala

Asp

Asp
Lys
Ser
560
Ala
Gly
Tyr
Lys
Thr
640
Glu
Leu
Glu
Leu
Pro
720
Tyr
Glu
Phe
Asn
Lys
800
Pro
Gly
ASp
Gly

Leu
880

Ala
Ile
Tyr

Ser



Gly

Leu
465
Gly
Leu
Leu
Ala
Tyr
545
Phe
Phe

Phe

Asn
Ala
val
His
Lys
130
Glu
ASp
Thr
ser
Glu
210
ser
Leu
Ser
Gly
Pro
290
Glu
Glu
Glu
His
ASn
370
Ala
Asn
Ala
Ser
Gly
450
Leu
GlIn
Gly
Glu
Asn
530
Thr
Thr
Tyr

Ala

Thr
Lys
Glu
Asn
115
Gly
Pro
Ser
His
Ala
195
Glu
Ile
Leu
Leu
Pro
275
ser
Glu
Ser
Gln
ASn
355
Ala
Gly
Lys
Asp
Asn
435
Asn
Lys
Lys
Ile
Lys
515
Phe
Ile
val
Pro

val
595

Glu
Lys
val
100
Ile
Tyr
Arg
Lys
Pro
180
Asp
Ala
Arg
Leu
Leu
260
Gln
Pro
Asp
Gly
Ile
340
Gly
Lys
Ile
Glu
Pro
420
Tyr
Lys
Asn
Arg
Asn
500
val
Glu
Ala
Pro
Phe

580
Pro

Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
Gln
Gly
245
Ala
Ile
ser
Gly
Phe
325
Lys
Leu
Glu
Met
Lys
405
Ile
Glu
val
Ser
val
485
Met
Ser
Leu
Ser
Thr
565
His

Lys

Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
sSer
Leu
Asp
AsSn
230
Thr
Leu
Gly
Leu
Tyr
310
val
Ala
Asp
Met
Lys
390
Asn
AsSp
Leu
Tyr
Thr
470
Ser
Leu
Gly
Asp
Lys
550
Ser
Ala

Gly

Gly Ala

Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
GIn
Pro
295
Gly
Met
Ala
Ser
Lys
375
Gln
Ala
Glu
Phe
Thr
455
Phe
Phe
val
Lys
GIn
535
ASp
Leu
Gly

Thr

Asp
ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Pro
280
Ile
Phe
Ser
GlIn
Leu
360
Asp
Tyr
Ile
His
Lys
440
Gly
Asn
Ser
Lys
val
520
Pro
Tyr
Ala
ASp

Asp
600

Glu Ala Ile

Arg
Leu
105
Phe
Leu
His
Lys
Lys
185
Pro
Asp
Glu
Asn
Glu
265
Thr
Asn
Asp
Tyr
Lys
345
ser
Leu
Gly
Ile
Lys
425
Pro
Glu
Asn
Phe
Leu
505
Phe
Tyr
Pro
Tyr
Thr

585
Ala

Met
90

Ile
Asp
Leu
val
Glu
170
Glu
Ser
Glu
Thr
AsSn
250
ser
Leu
Pro
Ala
Phe
330
His
ser
Asp
val
Tyr
410
Pro
Glu
Glu
Gln
Pro
490
Ile
Gly
Leu
Glu
Lys
570
Tyr

Leu

75
Pro

Ile
Glu
Ala
Ar

155
His
Asn
Thr
Ala
Leu
235
Thr
Gln
Pro
Gly
Asn
315
Phe
Leu
His
Lys
Lys
395
Pro
val
Glu
Leu
Asn
475
Pro
Thr
Glu
Pro
val
555
Met
Leu

val

‘Tyr Asn Arg val

Tyr
Pro
Gly

Thr
140

g Lys

Asp
His
Asp
Glu
220
Thr
Ile
Pro
Asn
Thr
300
Arg
Lys
Glu
Glu
Lys
380
Arg
His
Gly
Gly
Thr
460
Phe
Glu
Pro
Gly
Gly
540
Ser
Ala
Arg

Arg

Asn
ser
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser
Ala
ASn
285
Ser
Ile
Lys
Glu
Gln
365
Ile
Glu
Gly
Ile
val
445
Asn
Thr
Leu
Asp
val
525
GIn
Tyr
Ser
val

val
605

Leu
Tyr
110
Tyr
Lys
Lys
val

Gly
190
Glu
Pro
Leu
Ala
Pro
270
Ser
His
Ile
Asp
val

350
Asp
Glu
Ser
Asp
Gly
430
Ala
val

Leu
Glu
Gly
510
Gly
Thr
Asp
GIn
Asn

590
Phe

Gln
95

Asp
Glu
Tyr
Ala
Ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Leu
Glu
Ala
Leu
335
Lys
Tyr
Glu
Ile
His
415
His
Lys
val
Ala
Lys
495
Lys
Asn
Phe
Gly
Thr
575
Pro

Asp

Lys
80

Tyr
Ser
Ala
Tyr
Asp
160
Glu
Asn
Thr
Thr
Ser
240
val
GIn
Ala
Lys
Glu
320
Thr
Thr
Pro
Lys
val
400
His
Ser
Lys
Asn
Asn
480
Lys
val
Ile
Lys
Thr
560
Ile
Gln

Glu



Phe
Lys
625
Asn
Ser
Asp
Asn
val
705
Thr
Lys
Met
Lys
Asn
785
GIn
Glu
Pro
Glu
Ala
865
Thr

Ser

<210>

<211>
<212>
<213>

His
610
Leu
Lys
Thr
Lys
ser
690
Glu
Leu
Phe
Asp
Asn
770
Lys
Pro
Lys
Glu
Ala
850
Ser
Ile

Asp

<220>

<223>
<400>

Met
1
Gly
Lys
Ala
Gly
65
Ala
Thr
Tyr
Pro

val

Gln
Lys
Lys
Lys
50

Asn
Ala
val
His
LYyS

130
Glu

Gly
Pro
Ile
Tyr
Pro
675
Lys
Lys
Glu
Ala
Gly
755
Met
Pro
Thr
Pro
Gly
835
Pro
Tyr
Glu

Phe

346
895
PRT
Unknown

VP 122
346

Ile
Tyr
Asp
35

Glu
Thr
Lys
Glu
Asn
115
Gly

Pro

Asn
Ile
Pro
Ile
660
Ser
Leu
Glu
Glu
Glu
740
Thr
Ala
Ser
Glu
val
820
ASn
Ala
Gly
Leu

Ile
900

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Ile
Tyr

Arg

Ala
Pro
val
645
val
Ile
Asp
Lys
val
725
Ser
Ile
Asp
Glu
Asn
805
Lys
val
val
Leu
Arg

885
Ala

Tyr
5
Thr
Leu
Gly
Ala
val
85
Lys
Lys
Ser

Asn

Tyr
Lys
630
Thr
Glu
Leu
Glu
Leu
710
Pro
Tyr
Glu
Phe
Asn
790
Lys
Pro
Gly
Asp
Gly

870
Leu

Thr
Glu
ser
Leu
Lys
70

Pro
Asn
Phe
Leu

Ala

Leu
615
Leu
Phe
val
Pro
Lys
695
ser
Thr
Gly
Leu
Thr
775
Gly
Pro
Glu
ser
Pro
855
Leu

Pro

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Glu
Glu

135
Ser

Glu
Asn
Met
Pro
Gln
680
val
Glu
val
Met
Tyr
760
Gly
Lys
Ala
Asn
Asp
840
val
Asp

Ser

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp

Asp

Asn
Gln
Ala
Ile
665
Phe
Glu
Thr
Asp
Lys
745
Leu
Glu
val
Asp
ser
825
Pro
GIn
Ser

Gly

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Phe
Leu

His

*

CEX X B J

1%6
Asnh
Gly
Asn
650
Leu
Lys
Glu
Gly
Pro
730
Leu
Pro
Ala
Ser
Ser
810
Thr
Met
Glu
val

Glu
890

Ile
10

Ile
Arg
Ser
Ala
Met
90

Ile
ASp
Leu

val

*e
L4
.

oened

Tyr
Thr
635
Ala
Glu
Arg
Pro
Asn
715
val
Glu
Ser
Pro
Thr
795
Leu
Asp
Leu
Lys
Ile

875
val

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
6l
Ala

Arg

-
4w

Lys
620
Thr
Tyr
Lys
Asn
Lys
700
Ser
Gln
Asn
Gly
Gln
780
Gly
Pro
Asn
Asp
Leu
860
Phe

Ile

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr

140
Lys

val Gly Glu

Arg
Leu
Glu
Lys
685
Thr
Thr
Glu
val
Glu
765
Gly
Thr
Glu
Gly
Pro
845
Glu
Asn

Lys

Ala
Thr
Ala
45

His
Asn
Asn
Ser
Leu
125
val

Asn

Thr
Asp
Asn
670
Ala
Ser
Ser
Lys
Leu
750
val
Asn
ya1
Ala
Met
830
Ala
Lys
Met

Lys

Lys
Ser
GIn
Gln
Arg
Leu
Tyr
110
Tyr
Lys
Lys

Ala
Asn
655
Gln
Gln
Glu
Asn
val
735
Phe
Ile
Gly
Glu
Pro
815
Leu
Leu
Phe
Asp

Asn
895

Leu
15

Trp
Ala
Asp
val
GlIn
95

Asp
Glu

Tyr

Ala

Ile
Gly
640
Gln
Thr
Glu
Lys
Ser
720
Ala
Asn
Lys
Glu
Asn
800
Asn
Asn
Glu
Thr
Gly

880
Leu

Ala
Ile
Tyr
ser
Lys
80

Tyr
Ser
Ala
Tyr

Asp



145
GlIn

Pro
Pro
Glu
Pro
225
Ser
Asp
Ser
Thr
His
305
Asp
Glu
Ser
Gly
Ile
385
val

Glu
Phe
Thr
Phe
465
Phe
val

Lys
Gln
Asp
545
Leu
Gly
Thr
Leu
Leu
625
Phe
val

Pro

Lys

Asp
Thr
Ser
Glu
210
sSer
Leu
Ser
Gly
Pro
290
Glu
Glu
Glu
His
Asn
370
Ala
Asn
His
Lys
Gly
450
Asn
Ser
Lys
val
Pro
530
TYyr
Ala
ASp
Asp
Glu
610
Asn
Met
Pro
Gln

val

sSer
His
Ala
195
Glu
Ile
Leu
Leu
Pro
275
Ser
Glu
Ser
Gln
Asn
355
Ala
Gly
Lys
Lys
Pro
435
Glu
Asn
Phe
Leu
Phe
515
Tyr
Pro
Tyr
Thr
Ala
595
Asn
Gln
Ala
Ile
Phe

675
Glu

Lys
Pro
180
Asp
Ala
Arg
Leu

Leu

260

Gln
Pro
Asp
Gly
Ile
340
Gly
Lys
Ile
Glu
Pro
420
Glu
Glu
Gln
Pro
Ile
500
Gly
Leu
Glu
Lys
Tyr
580
Leu
Asn
Gly
Asn
Leu
660
Lys
Glu

Pro
165
Glu
Asn
Glu
GIn
Gly
245
Ala
Ile
Ser
Gly
Phe
325
Lys
Leu
Glu
Met
Lys
405
val
Glu
Leu
ASn
Pro
485
Thr
Glu
Pro
val
Met
565
Leu
val
Tyr
Thr
Ala
645
Glu
Arg

Pro

150
Asp

ser
Leu
Asp
Asn
230
Thr
Leu
Gly
Leu
Tyr
310
val
Ala
Asp
Met
Lys
390
Asn
Gly
Gly
Thr
Phe
470
Glu
Pro
Gly
Gly
Ser
550
Ala
Arg
Arg
Lys
Thr
630
Tyr
Lys
Asn

Lys

Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
GlIn
Pro
295
Gly
Met
Ala
Ser
Lys
375
Gln
Ala
Ile
val
Asn
455
Thr
Leu
Asp
val
Gln
535
Tyr
Ser
val
val
val
615
Arg
Leu
Glu
Lys
Thr

Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Pro
280
Ile
Phe
Ser
GIn
Leu
360
Asp
Tyr
Ile
Gly
Ala
440
val
Leu
Glu
Gly
Gly
520
Thr
Asp
Gln
AsSn
Phe
600
Gly
Thr
Asp
Asn
Ala

680
Ser

Lys
Lys
185
Pro
Asp
Glu
Asn
Glu
265
Thr
Asn
Asp
Tyr
Lys
345
ser
Leu
Gly
Ile
His
425
Lys
val
Ala
Lys
Lys
505
Asn
Phe
Gly
Thr
Pro
585
Asp
Glu
Ala
AsSh
GIn
665
GIn

Glu

Glu
170
Glu
Ser
Glu
Thr
Asn
250
Ser
Leu
Pro
Ala
Phe
330
His
Ser
Asp
val
Tyr
410
Ser
Lys
Asn
Asn
Lys
490
val
Ile
Lys
Thr
Ile
570
GlIn
Glu
Ile
Gly
Gln
650
Thr
Glu

Lys

155
His
Asn
Thr
Ala
Leu
235
Thr
GlIn
Pro
Gly
ASn
315
Phe
Leu
His
Lys
Lys
395
Pro
His
Glu
Leu
Gly
475
Leu
Leu
Ala
Tyr
Phe
555
Phe
Phe
Phe
Lys
Asn
635
ser
Asp
Asn

val

Asp
His
Asp
Glu
220
Thr
Ile
Pro
Asn
Thr
300
Arg
Lys
Glu
Glu
Lys
380
Arg
Ala
ser
Gly
Leu
460
Gln
Gly
Glu
Asn
Thr
540
Thr
Tyr
Ala
His
Leu
620
Lys
Thr
Lys
Ser

Glu

Glu
Ala
Thr
205
Ile
Gly
Ser
Ala
Asn
285
Ser
Ile
Lys
Glu
Gln
365
Ile
Glu
Asp
Asn
AsSn
445
Lys
Lys
Ile
Lys
Phe
525
Ile
val
Pro
val
Gly
605
Pro
Ile
Tyr
Pro
Lys

685
Lys

val

Gly
190
Glu
Pro
Leu
Ala
Pro
270
Ser
His
Ile
Asp
val

350
Asp
Glu
Ser
Pro
Tyl"
430
Lys
Asn
Arg
Asn
val

510
Glu
Ala
Pro
Phe
Pro
590
ASn
Ile
Pro
Ile
ser
670
Leu

Glu

Ser
175
Leu
Glu
Gly
Lys
Glu
255
Ile
Leu
Glu
Ala
Leu
335
Lys
Tyr
Glu
Ile
Ile
415
Glu
val

Ser
val

Met
495
Ser
Leu
Ser
Thr
His
575
Lys
Ala
Pro
val
val
655
Ile

Asp

Lys

160
Glu

Asn
Thr
Thr
Ser
240
val

Gln
Ala
Lys
Glu
320
Thr
Thr
Pro
Lys
val

400
Asp
Leu
Tyr
Thr
Ser
480
Leu
Gly
Asp
Lys
Ser
560
Ala
Gly
Tyr
Lys
Thr
640
Glu
Leu
Glu

Leu



Ser
705
Thr
Gly
Leu
Thr
Gly
785
Pro
Glu
Ser
Pro
Leu

865
Pro

<210>

<211>
<212>

690
Glu

val
Met
Tyr
Gly
770
Lys
Ala
ASn
Asp
val
850
Asp

Ser

Thr
Asp
Lys
Leu
755
Glu
val
Asp
Ser
Pro
835
Gln
Ser

Gly

347

895
PRT

Gly
Pro
Leu
740
Pro
Ala
Ser
Ser
Thr
820
Met
Glu
val

Glu

<213> uUnknown

<220>

<223>
<400>

VP 123
347

Met GIn Ile
1

Gly Lys Tyr

Lys
Ala
Gly
65

Ala
Thr
Glu
Glu
ser
145
Glu
Asp
Tyr
Thr
Ala

225
Lys

Lys
Lys
50

AsSn
Ala
val
Trp
Asp
130
Asp
Asp
Glu
Lys
Thr
210
Met

Asp

Asp
35

Glu
Thr
Lys
Glu
Phe
115
Leu
His
Lys
Lys
Pro
195
Asp
Glu

Asn

Thr
Thr
20

Ser
Lys
Glu
Lys
val
100
Asp
Leu
val
Glu
Glu
180
Ser
Glu
Thr

Asn

Asn
val
725
Glu
Ser
Pro
Thr
Leu
805
Asp
Leu
Lys
Ile

val
885

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Glu
Ala
Arg
His
165
Asn
Thr
Ala

Leu

Thr
245

Ser
710
Gln
Asn
Gly
Glin
Gly
790
Pro
Asn
Asp
Leu
Phe

870
Ile

Thr
Glu
ser
Leu
Lys
70

Pro
Asn
Gly
Thr
Lys
150
Asp
His
Asp
Glu
Thr

230
Ile

695
Thr

Glu
val
Glu
Gly
775
Thr
Glu
Gly
Pro
Glu
855
ASh

Lys

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Leu
val
135
Asn
Glu
Ala
Thr
Ile
215
Gly

ser

Ser
Lys
Leu
val
760
Asn
val
Ala
Met
Ala
840
Lys
Met

Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Tyr
120
Lys
Lys
val
Gly
Glu
200
Pro
Leu

Ala

Asn Ser Thr

val
ﬁhe
745
Ile
Gly
Glu
Pro
Leu
825
Leu
Phe
Asp

Asn

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Glu
Tyr
Ala
ser
Leu
185
Glu
Gly
Lys
Glu

Ala
730
AsSn
Lys
Glu
AsSn
Asn
810
Asn
Glu
Thr
Gly

Leu
890

Ile
Ile
Arg
Ser
Ala
Met
90

Ile
Ala
Tyr
Asp
Glu
170
Asn
Thr
Thr
Ser

val
250

715
Lys

Met
Lys
Asn
Gln
795
Glu
Pro
Glu
Ala
Thr

875
ser

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Pro
val
Gln
155
Pro
Pro
Glu
Pro
Ser

235
Asp

.
sses

Glu

Phe Ala Glu

Asp
Asn
Lys
780
Pro
Lys
Glu
Ala
Ser
860
Ile

Asp

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Lys
Glu
140
Asp
Thr
Ser
Glu
Ser
220
Leu

Ser

Gly
Met
765
Pro
Thr
Pro
Gly
Pro
845
Tyr
Glu

Phe

Ala
Thr
Ala
45

His
ASn
Asn
ASn
Gly
125
Pro
Ser
His
Ala
Glu
205
Ile
Leu

Leu

Thr
750
Ala
Ser
Glu
val
Asn
830
Ala
Gly
Leu

Ile

Lys
Ser
30

GIn
GIn
Arg
Leu
Ile
110
Tyr
Arg
Lys
Pro
Asp
190
Ala
Arg
Leu

Leu

[ XX N ]

val
Ser
735
ITe
Asp
Glu
Asn
Lys
815
val
val
Leu
Arg

Ala
895

Leu
15

Trp
Ala
Asp
val
Gln
95

Lys
Ser
AsSn
Pro
Glu
175
ASn
Glu
Gln
Gly

Ala
255

Pro
720
Tyr
Glu
Phe
Asn
Lys
800
Pro
Gly
Asp
Gly

Leu
880

Ala
Ile
Tyr
Ser
Lys
80

Tyr
Phe
Leu
Ala
Asp
160
ser
Leu
Asp
Asn
Thr

240
Leu



Leu
GIn
Pro
Gly
305
Met
Ala
Ser
Lys
Gln
385
Ala
Glu
Phe
Thr
Phe
465
Phe
val
Lys
Gln
Asp
545
Leu
Gly
Thr
Leu
Leu
625
Phe
val
Pro
Lys
ser
705
Thr
Gly
Leu
Thr

Gly
785

Lys
Pro
Ile
290
Phe
Ser
Gln
Leu
ASp
370
Tyr
Ile
His
Lys
Gly
450
Asn
Ser
Lys
val
Pro
530
Tyr
Ala
Asp
Asp
Glu
610
Asn
Met
Pro
GIn
val
690
Glu
val
Met
Tyr
Gly

770
Lys

Glu
Thr
275
AsSn
Asp
Tyr
Lys
Ser
355
Leu
Gly
Ile
Lys
Pro
435
Glu
Asn
Phe
Leu
Phe
515
Tyr
Pro
Tyr
Thr
Ala
595
Asn
Gln
Ala
Ile
Phe
675
Glu
Thr
Asp
Lys
Leu
755
Glu

val

Ser
260
Leu
Pro
Ala
Phe
His
340
ser
AsSp
val
Tyr
Pro
420
Glu
Glu
Gln
Pro
Ile
500
Gly
Leu
Glu
Lys
Tyr
580
Leu
AsSn
Gly
Asn
Leu
660
Lys
Glu
Gly
Pro
Leu
740
Pro
Ala

Ser

Gln
Pro
Gly
Asnh
Phe
325
Leu
His
Lys
Lys
Pro
405
val
Glu
Leu
Asn
Pro
485
Thr
Glu
Pro
val
Met
565
Leu
val
Tyr
Thr
Ala
645
Glu
Arg
Pro
Asn
val
725
Glu
Ser
Pro

Thr

Pro
Asn
Thr
Arg
310
Lys
Glu
Glu
Lys
Arg
390
His
Gly
Gly
Thr
Phe
470
Glu
Pro
Gly
Gly
Ser
550
Ala
Arg
Arg
Lys
Thr
630
Tyr
Lys
Asn
Lys
ser
710
GIn
Asn
Gly
Gln

Gly
790

Ala
Asn
Ser
295
Ile
Lys
Glu
Gln
Ile
375
Glu
Gly
Ile
val
Asn
455
Thr
Leu
Asp
val
Gln
535
Tyr
Ser
val
val
val
615
Arg
Leu
Glu
Lys
Thr
695
Thr
Glu
val
Glu
Gly

Thr

Pro
ser
280
His
Ile
Asp
val

Asp
360
Glu
Ser
Asp
Gly
Ala
440
val

Leu
Glu
Gly
Gly
520
Thr
Asp
Gln
Asn
Phe
600
Gly
Thr
Asp
Asn
Ala
680
Ser
Ser
Lys
Leu
val

760
Asn

val

Ile
265
Leu
Glu
Ala
Leu
Lys
345
Tyr
Glu
Ile
His
His
425
Lys
val
Ala
Lys
Lys
505
Asn
Phe
Gly
Thr
Pro
585
Asp
Glu
Ala
Asn
Gln
665
Gln
Glu
AsSn
val
Phe
745
Ile
Gly

Glu

Lys
Glu
Thr
330
Thr
Pro
Lys
val
His
410
ser
Lys
Asn
Asn
Lys
490
val
Ile
Lys
Thr
Ile
570
GIn
Glu
Ile
Gly
Gln
650
Thr
Glu
Lys
Ser
Ala
730
AsSn
Lys
Glu

AsSn

Ile
val
395
His
His
Glu
Leu
Gly
475
Leu
Leu
Ala
Tyr
Phe
555
Phe
Phe
Phe
Lys
Asn
635
Ser
Asp
Asn
val
Thr
715
Lys
Met
Lys
Asn

GIn
795

His
Asn
Ala
380
Asn
Ala
ser
Gly
Leu
460
Gln
Gly
Glu
Asn
Thr
540
Thr
Tyr
Ala
His
Leu
620
Lys
Thr
Lys
Ser
Glu
700
Leu
Phe
Asp
Asn
Lys

780
Pro

Pro
Ser
285
Glu
ser
Gln
Asn
Ala
365
Gly
Lys
Asp
Asn
Asn
445
Lys
Lys
Ile
Lys
Phe
525
Ile
val

Pro
val

Gly
605
Pro
Ile
Tyr
Pro
Lys
685
Lys
Glu
Ala
Gly
Met
765
Pro

Thr

GIn Ile Gly
270

Pro
Asp
Gly
Ile
Gly
350
Lys
Ile
Glu
Pro
Tyr
430
Lys
AsSnh
Arg
Asn
val

510
Glu
Ala
Pro
Phe
Pro
590
Asn
Ile
Pro
Ile
Ser
670
Leu
Glu
Glu
Glu
Thr
750
Ala
Ser

Glu

ser
Gly
Phe
Lys
335
Leu
Glu
Met
Lys
Ile
415
Glu
val

Ser
val

Met
495
Ser
Leu
Ser
Thr
His
575
LysS
Ala
Pro
val

val
655
Ile
Asp
Lys
val
Ser
735
Ile
Asp
Glu

Asn

Leu
Tyr
val
320
Ala
Asp
Met
Lys
Asn
400
Asp
Leu
Tyr
Thr
ser
480
Leu
Gly
Asp
Lys
ser
560
Ala
Gly
Tyr
Lys
Thr
640
Glu
Leu
Glu
Leu
Pro
720
Tyr
Glu
Phe
Asn

Lys
800



Pro Ala Asp Ser
Thr
820

Met

Glu Asn Ser
Pro
835

Gln

ser Asp

val Glu
850

Asp

Pro

Leu Ser val
865
Pro Glu

Ser Gly

<210> 348

<211> 889
<212> PRT
<213> Unknown

<220>
<223> VP 124

<400> 348
Met GIn Ile Thr
1

Tyr Thr
20
ser

Gly Lys
Lys

Lys Asp

35
Ala Lys Glu
50

Asn

Lys

Gly Thr Glu
65

Ala Ala Lys Lys
val
100

Asp

Thr val Glu
Phe
115

Leu

Glu Trp

Glu Asp Leu

130
Ser Asp His val
145
Glu Asp Lys Glu
Glu
180

Ser

Asp Glu Lys
Pro
195

Asp

Tyr Lys

Thr Glu
210
Met

Thr

Ala Glu Thr

225
Lys Asn

Asp Asn

Glu ser
260

Leu

Leu Lys
Thr
275
Asn

Gln Pro

Ile Pro
290

Phe

Pro
Gly Ala
305
Met

Asp

ser Tyr Phe
His
340
ser

Ala GlIn Lys

Ser Leu Ser

Leu
805
Asp
Leu
Lys
Ile

val
885

Tyr
5

Thr
Leu
Gly
Ala
val
85

Lys
Glu
Ala
Arg
His
165
Asn
Thr
Ala
Leu
Thr
245
Gln
Pro
Gly
AsSnh
Phe
325
Leu

His

Pro
Asn
Asp
Leu
Phe

870
Ile

Thr
Glu
Ser
Leu
Lys
70

Pro
Asn
Gly
Thr
Lys
150
Asp
His
Asp
Glu
Thr
230
Ile
Pro
Asn
Thr
Arg
310
LYyS
Glu

Glu

Glu
Gly
Pro
Glu
855
Asn

Lys

Asp
Asp
Glu
Thr
Gly
Leu
Gly
Leu
val
135
Asn
Glu
Ala
Thr
Ile
215
Gly
Ser
Ala
Asn
ser
295
Ile
Lys
Glu

GIn

Ala Pro

Met
Ala
840
Lys
Met

Lys

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Tyr
120
Lys
Lys
val
Gly
Glu
200
Pro
Leu
Ala
Pro
Ser
280
His
Ile
Asp
val

Asp

Leu
825
Leu
Phe
Asp

Asn

Glu
Tyr
Glu
Pro
Glu
Arg
Leu
105
Glu
Tyr
Ala
Ser
Leu
185
Glu
Gly
Lys
Glu
Ile
265
Leu
Glu
Ala
Leu
Lys

345
Tyr

4130
Asn Glu Lys Pro

810
Asn

Pro Glu Gly

Ala Pro
845

Tyr

Glu Glu
Ser
860
Ile

Thr Ala

Thr Glu
875

Ser

Gly

Leu Phe

890

Asp

Ile Gln val Ala

10 :
Ile Phe Asp Thr
Ala
45

His

Arg Ala Ala

Ser Thr Asp
60
Ile Tyr
75

Pro

Ala Asn

Met Tyr Asn

Ile Ile Pro Asn
Gly
125

Pro

Ala Pro Lys
Glu
140

Asp

Tyr val
Gln
155
Pro

Asp ser

Glu Thr His
170
Asn Pro Ser Ala
Glu
205

Ile

Thr Glu Glu

Thr Pro ser

220
Ser Leu Leu
235

Asp

Ser

val
250
GIn

ser Leu

Ser Gly Pro

Thr Ser
285
Glu

Ala Pro

Glu
300
Glu

Lys His

Glu Asp ser

315

Thr Glu Glu G1In

330

Thr Ser His Asn

Pro Gly Asn Ala

val
Asn
830
Ala
Gly
Leu

Ile

Lys
Ser
30

GIn
Gln
Arg
Leu
Ile
110
Tyr
Arg
Lys
Pro
AsSp
190
Ala
Arg
Leu
lL.eu
GlIn
270
Pro
Asp
Gly
Ile
Gly

350
Lys

Lys Pro
815
val Gly

val Asp

Leu Gly
Leu
880
Ala
895

Arg

Leu Ala
15
Trp Ile

Ala Tyr

Asp Ser

val Lys
80
Gln Tyr
95
Lys Phe

Ser Leu

Asn Ala

Pro Asp
160
Glu ser
175
ASn Leu

Glu Asp

GIn Asn

Thr
240
Leu

Gly

Ala
255
Ile Gly

sSer Leu

Gly Tyr
val
320
Ala

Phe

Lys
335
Leu Asp

Glu Met



Lys
Gln
385
Ala
Ile
val
Asn
Thr
465
Leu
Asp
val
GlIn
Tyr
545
Ser
val
val
val
Arg
625
Leu
Glu
Lys
Thr
Thr
705
Glu
val
Glu
Gly
Thr
785
Glu
Gly
Pro
Glu
Asn

865
Lys

Asp
370
Tyr
Ile
Gly
Ala
val
450
Leu
Glu
Gly
Gly
Thr
530
Asp
GlIn
Asn
Phe
Gly
610
Thr
Asp
Asn
Ala
ser
690
Ser
Lys
Leu
val
Asn
770
val
Ala
Met
Ala
Lys
850
Met

Lys

355
Leu

Gly
Ile
His
Lys
435
val
Ala
Lys
Lys
Ash
515
Phe
Gly
Thr
Pro
Asp
595
Glu
Ala
Asn
GlIn
GlIn
675
Glu
Asn
val
Phe
Ile
755
Gly
Glu
Pro
Leu
Leu
835
Phe
Asp

Asn

Asp
val
Tyr
Ser
420
Lys
Ash
Asn
Lys
val
500
Ile
Lys
Thr
Ile
Gln
580
Glu
Ile
Gly
Gln
Thr
660
Glu
Lys
Ser
Ala
Asn
740
Lys
Glu
Asn
Asn
Asn
820
Glu
Thr
Gly

Leu

Lys
Lys
Pro
405
H1s
Glu
Leu
Gly
Leu
485
Leu
Ala
Tyr
Phe
Phe
565
Phe
Phe
Lys
Asnh
Ser
645
Asp
Ash
val
Thr
Lys
725
Met
Lys
Asn
Gln
Glu
805
Pro
Glu
Ala
Thr

ser
885

Lys
Arg
390
Ala
ser
Gly
Leu
Gln
470
Gly
Glu
Asn
Thr
Thr
550
Tyr
Ala
His
Leu
Lys
630
Thr
Lys
ser
Glu
Leu
710
Phe
Asp
Asn
Lys
Pro
790
Lys
Glu
Ala
Ser
Ile

870
Asp

Ile
375
Glu
Asp
Asn
ASn
Lys
455
Lys
Ile
Lys
Phe
Ile
535
val
Pro
val
Gly
Pro
615
Ile
Tyr
Pro
Lys
Lys
695
Glu
Ala
Gly
Met
Pro
775
Thr
Pro
Gly
Pro
Tyr
855
Glu

Phe

Glu
Ser
Pro
Tyr
Lys
440
Asn
Arg
ASn
val
Glu
520
Ala
Pro
Phe
Pro
Asn
600
Ile
Pro
Ile
Ser
Leu
680
Glu
Glu
Glu
Thr
Ala
760
Ser
Glu
val
Asn
Ala
840
Gly
Leu

Ile

Glu
Ile
i’le
Glu
425
val
Ser
val
Met
sSer
505
Leu
Ser
Thr
His
Lys
585
Ala
Pro
val
val
Ile
665
Asp
Lys
val
Ser
Ile
745
Asp
Glu
Asn
Lys
val
825
val
Leu
Arg

Ala

Lys
val
Asp
410
Leu
Tyr
Thr
Ser
Leu
490
Gly
Asp
Lys
Ser
Ala
570
Gly
Tyr
Lys
Thr
Glu
650
Leu
Glu
Leu
Pro
Tyr
730
Glu
Phe
Asn
Lys
Pro
810
Gly
Asp
Gly

Leu

Ile
val
395
Glu
Phe
Thr
Phe
Phe
475
val
Lys
GlIn
ASp
Leu
555
Gly
Thr
Leu
Leu
Phe
635
val
Pro
Lys
Ser
Thr
715
Gly
Leu
Thr
Gly
Pro
795
Glu
ser
Pro
Leu

Pro
875

Asn
460
Ser
Lys
val
Pro
Tyr
540
Ala
Asp
Asp
Glu
Asn
620
Met
Pro
Gln
val
Glu
700
val
Met
Tyr
Gly
Lys
780
Ala
Asn
Asp
val
Asp

860
ser

Asn
605
Gln
Ala
Ile
Phe
Glu
685
Thr
Asp
Lys
Leu
Glu
765
val
AsSp
ser
Pro
GlIn
845
Ser

Gly

Glu
Pro
Glu
430
Glu
Gln
Pro
Ile
Gly
510
Leu
Glu
Lys
Tyr
Leu
590
Asn
Gly
Asn
Leu
Lys
670
Glu
Gly
Pro
Leu
Pro
750
Ala
Ser
Ser
Thr
Met
830
Glu
val

Glu

Met
Lys
val

415
Glu
Leu
Asn
Pro
Thr
495
Glu
Pro
val

Met
Leu
575
val

Tyr
Thr
Ala
Glu
655
Arg
Pro
Asn
val

Glu
735
sSer
Pro
Thr
Leu
Asp
815
Leu
Lys
Ile

val

Lys
Asn
400
Gly
Gly
Thr
Phe
Glu
480
Pro
Gly
Gly
Ser
Ala
560
Arg
Arg
Lys
Thr
Tyr
640
Lys
Asn
Lys
Ser
Gin
720
Asn
Gly
Gln
Gly
Pro
800
Asn
ASp
Leu
Phe

Ile
880



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

<220>
<223>

<400>

492

LR A

349
633
PRT
Unknown

NEW 42
349

Met GIn Ile Gly GIn Pro Thr Leu Pro Asn

1

Ser Pro Ser Leu Pro Ile Asn Pro Gly Thr

20 25

Glu Asp Gly Tyr Gly Phe Asp Ala Asn Arg

35 40

Ser Gly phe val Met Ser Ser Gly Asp Ser

50

55

Lys Asp Leu Thr Glu Glu GIn Ile Lys Ala

65

70

Glu val Lys Thr Ser His Asn Gly Leu Asp

GIn Asp Tyr Pro Gly Asn Ala Lys Glu Met

100 105

Ile Glu Glu Lys ITe Ala Gly Ile Met Lys

Glu ser Ile val val Asn Lys
130 135

115 120
Glu Lys Asn

Gly Asp Gly Thr Ser Ala Asp Pro Ile Asp

145

150

ITe Gly His Ser His Ser Asn Tyr Glu Leu

165 170

val Ala Lys Lys Glu Gly Asn Lys val Tyr

180 185

Asn val val Asn Leu Leu Lys Asn Ser Thr

195 200

Thr Leu Ala Asn Gly GIn Lys Arg val ser
210 215
Leu Glu Lys Lys Leu Gly Ile Asn Met Leu

225

230

Asp Gly Lys val Leu Glu Lys val ser Gly

245 250

val Gly Asn Ile Ala Asn Phe Glu Leu Asp

260 265

Gln Thr Phe Lys Tyr Thr Ile Ala Ser Lys

275 280

Tyr Asp Gly Thr phe Thr val Pro Thr ser
290 295
Ser GIn Thr Ile Phe Tyr Pro Phe His Ala

305

310

val Asn Pro GIn Phe Ala val Pro Lys Gly

325 330

val phe Asp Glu Phe His Gly Asn Ala Tyr

340 345

val Gly Glu Ile Lys Leu Pro Ile Pro Lys

355 360

Arg Thr Ala Gly Asn Lys Ile Pro val Thr
370 375
Leu Asp Asn Gln Ser Thr Tyr Ile val Glu

385

390

Glu Asn GlIn Thr Asp Lys Pro Ser Ile Leu

405 410

Lys Ala GIn Glu Asn Ser Lys Leu Asp Glu

420 425

Thr ser Glu Lys val Glu Lys Glu Lys Leu

435 440

Thr Ser Asn Ser Thr Leu Glu Glu val Pro
450 455

Asn
Ser
Ile
Asn
Ala
75
Ser
Lys
Gln
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
Gln
Asp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys
Ser

Thr

.

Ser
His
Ile
Ser
60

GIn
Leu
Asp
Tyr
Ile
140
His
Lys
Gly
Asn
Ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Ash
Met
380
Pro
GlIn
val
Glu

val
460

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr

445
Asp

Ala
Lys
30

Glu
Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly

Pro

Thr
15
His
Asp
Phe
Leu
His
95
Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn

val

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser

Gln



Glu
465
val
Glu
Gly

Thr

Lys val
Leu Phe
val
Asn

val

Ala
Asn
Ile Lys
500
Gly Glu
515

Glu Asn

530

Glu
545
Gly
Pro
Glu

Asn

Ala
Met
Ala
Lys
Met

Pro Asn

Leu Asn
Glu
580
Thr

Leu

Phe
595

Asp Gly

610

Lys
625

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

<220>
<223>

<400>
Met
1
Ser
Glu
Ser
Lys
65
Glu
Gln
Ile

Glu

Lys

Gln Ile
Pro
ASp
Gly
50
Asp
val
Asp
Glu

Ser

Asn Leu

350

633
PRT
Unknown

NEW 49

350
Gly

Leu
20
Tyr

Ser

Gly
35
Phe val

Leu Thr

Lys Thr

Pro
100
Lys

Tyr

Glu
115

Ile val

130

Gly
145
Ile
val
Asn

Thr

Asp
Gly
Ala
val

Leu

His His

His Ser

Lys Lys
180
val Asn
195

Ala Asn

210

Leu
225
Asp
val

Gln

Glu
Gly
Gly
Thr

Lys Lys

Lys val
Asn Ile

- 260
Phe Lys

Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Glu
ser
Gly
Ile
val
His
His
it
Leu
Gly
Leu
Leu
245
Ala

Tyr

Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu
Asn

Thr

Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
ser
Gln
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe

Ile

Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu

Ala

Ser Tyr Gly Met Lys Leu
475

Ile
ASp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser
Leu

265
Ser

Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

Asn
10

Thr
Arg
His
Ala
Asp
90

Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
AsSp

Lys

Leu
Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

Asn
Ser
Ile
Asn
Ala
75

ser
Lys
GIn
Ala
Glu
155
Phe
Thr
Phe
Phe
val
23S
Lys
Gln

Asp

Tyr Leu Pro

Ala
510
Ser

Gly Glu
val
525
Asp

Lys
Ala ser
540
Asn

Ser Thr

AsSp Pro Met
Glu
590

val

val Gln

ser
605
Gly

Asp
Ser Glu
620

Ser Leu Ala

His Glu Lys
30
Ala Glu
45

Tyr

Ile

His Phe
60
GIn Lys His

Leu Ser Ser

Leu Asp
110
val

Asp

Gly
125
Ile

Tyr

Ile
140
His

Tyr

Lys Pro

Lys Pro Glu
Glu
190

GIn

Gly Glu
Asn
205
Phe

Asn
Ser Pro
220
Lys

Leu Ile

val Phe Gly
Leu
270

Glu

Pro Tyr

Tyr Pro

Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
AsSn
Pro
Thr
Glu
255
Pro

val

Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
His
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly

Ser



Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
4€5
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

<210>

<211>
<212>
<213>

Asp
290
GIn
Asnh
Phe
Gly
Thr
370
Asp
Asn
Ala
Ser
ser
450
Lys
Leu
val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

<220>

<223>
<400>

Met
1
Ser

Glu
Ser
Lys

65
Glu

GIn

Pro

Asp Gly
35

275
Gly

Thr
Pro
Asp
Glu
355
Ala
AsSn
Glin
GlIn
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

351

633
PRT
unknown

Ile

Ser

Gly Phe

50

Asp Leu

val

Lys

Thr
Ile
Gln
Glu
340
Ile
Gly
GlIn
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
ASn
Glu
580
Thr
Gly

Leu

NEW 50

351
Gly

Leu
20

Tyr

val

Thr

Thr

Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
Asn
val
Thr
Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

ser

Gln
Pro
Gly
Met
Glu

ser
85

Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu

70
His

val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
AsSn
Asp
Ser
55

GIn

Asn

280
Pro

Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
AsSn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
40

Gly
Ile

Gly

Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Pro
Gly
25

Asn
Asp
Lys

Leu

ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr
Glu
490
Phe
AsSn
Lys
Pro
Gly
570
Asp
Gly

Leu

Asn
10

Thr
Arg
Ser
Ala

Asp
90

Leu Ala
. 300
Gly Asp
315.
Thr Asp

Leu Glu
Leu Asn

Phe Met
380

val Pro

395

Pro GIn

Lys val
Ser Glu
Thr val
460
Gly Met
475
Leu Tyr
Thr Gly
Gly Lys
Pro Ala
540
Glu Asn
555
Ser Asp
Pro val
Leu Asp

Pro ser
620

Asn Ser
Ser His
Ile Ile

Asn His
60

Ala Gln

75

ser Leu

Asn
GIn
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
Asp
Ser
Pro
Gln
Ser

605
Gly

Leu
Glu
Ala
45

Tyr
Lys

Ser

Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

Ala
Lys
30

Glu
Phe
His

ser

Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
Asp
Phe
Leu

His

Ala
Arg
320
Arg
LysS
Thr
Tyr
Lys
400
Asn
Lys
Ser
GIn
Asn
480
Gly
Glin
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu

80
Glu

95



GlIn
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val
Glin
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

Asp Tyr Pro Gly Asn

Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
GlIn
Asn
Phe
Gly
Thr
370
Asp
ASn
Ala
Ser
Ser
450
Lys
Leu
val
Ash
val
530
Ala
Met
Ala
Lys
Met

610
Lys

Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Asn
GlIn
Gln
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

100
Lys

val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gin
Glu

340
Ile

Gly

Gln
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
AsSn
Glu
580
Thr
Gly

Leu

Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
ASn
Ser
Asp
405
ASn
val
Thr
Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

ser

Ala
Asn
Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
ASn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
AsSn
Ala
Gly
600
Leu

Ile

Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
AsSp
505
Glu
AsSn
Lys
val
val
585
Leu
Arg

Ala

Met

Lys
Asn
ASp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr
Glu
490
Phe
AsSn
Lys
Pro
Gly
570
Asp
Gly

Leu

Lys
GIn
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
Gln
Asp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys
ser
Thr
Gly
475
Leu
Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

Asp Leu

Tyr
Ile
140
His
Lys
Gly
Asn
Ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
Asn
Asp
val
Asp

Ser
620

Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
Asp
Ser
Pro
Gln
Ser

605
Gly

L 2NN
L
LN N3

‘ASp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
ser
Thr
Met
Glu
590
val

Glu

Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Lys
Arg
His
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser
Gln
Asn
480
Gly
Gln
Gly
Pro
Asn
560
ASp
Leu
Phe

Ile



<210>

<211>
<212>
<213>

<220>

<223>
<400>

Met
1

Ser
Glu
Ser
Lys
65

Glu
Gln
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val
GlIn
Tyr
ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr

Thr

GlIn
Pro
Asp
Gly
50

ASp
val
Asp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
GIn
Asn
Phe
Gly
Thr
370
AsSp
Asn
Ala
Ser

Ser

352

633
PRT
Unknown

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Asn
GlIn
Gln
Glu

435
Asn

NEW 51
352

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
Glin
Thr
Glu
420
Lys

Ser

Gln
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
AsSn
Ser
Asp
405
ASh
val

Thr

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
GIn
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu

Leu

Thr
Asn
Asp
Ser
55

Gln
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys

Glu

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
AsSn
val
Glu
Ala
280
Pro
Phe
Pro
AsSn
Ile
360
Pro
Ile
Ser
Leu
Glu

440
Glu

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
ASD
425
Lys

val

Ash
10

Thr
Arg
His
Ala
Asp
90

Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
ser
Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu

Pro

AsSn
ser
Ile
Asn
Ala
75

Ser
Lys
GIn
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
Gln
Asp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys
Ser

Thr

Ser
His
Ile
His
GlIn
Leu
Asp
Tyr
Ile
140
His
Lys
Gly
AsSn
Ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu

val

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
Gin
365
Ala
Ile
Phe
Glu
Thr

445
Asp

Ala
Lys
30

Glu
Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
AsSn
Leu
Lys
Glu

430
Gly

Thr
15

His
AsSp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
ASn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro

Asn

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys

Ser

Pro val Gln



Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

<210>

<211>
<212>
<213>

450
Lys

Leu
val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

<220>

<223>
<400>

val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

353
633
PRT
Unknown
NEW 52

353

Ala
Ash
Lys
500
Glu
Asn
Ash
AsSn
Glu
580
Thr
Gly

Leu

Met GIn ITe Gly
1

Ser Pro Ser

Glu
Ser
Lys
65

Glu
Gln
Ile
Glu
Gly
145
Ile
val
AsSn
Thr
Leu
225
Asp

val

Asp
Gly
50

Asp
val
Asp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly

Gly

Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
Gly
His
Lys
val
195
Ala
Lys
Lys

Asn

Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val

Ile
260

Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu

245
Ala

Phe
470
Asp
ASn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu

Asn

455
Ala

Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
Ser
55

GIn
Asn
Ala
Gly
Lys
135
AsSp
Asn
Asn
Lys
Lys
215
Ile
Lys

Phe

Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val

Glu

Ser
Ile
Asp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser

Leu
265

Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

Asn
Thr
Arg
Ser
Ala
Asp
90

Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly

250
Asp

Gly
475
Leu
Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

Asn
Ser
Ile
Asn
Ala
75

Ser
Lys
Gln
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys

GlIn

Ser
His
Ile
His
60

Gln
Leu
Asp
Tyr
Ile
140
His
Lys
Gly
ASn
Ser
220
Lys
val

Pro

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe

Tyr

Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

Ala
Lys
Glu
Phe
His
sSer
Asp
110
val
Tyr
Pro
Glu
Glu
190
GIn
Pro
Ile
Gly

Leu
270

Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu

255
Pro

Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly

Gly



GIn Th
Tyr

29
Ser G]
305
val As
Ph

Gl

val
val
Th

37
AS

Arg

Leu
385
Glu As

Lys Al

Thr sSe

Thr Se

45
Ly

Le

Glu
465
val

Glu va

Gly As

Thr va
53
Glu Al
545
Gly Me

Pro Al

Glu Ly

Me
61
Ly

Asn

Lys
625

<210>

<211>
<212>
<213>

<220>
<223>

<400>
Met Gl
1
ser Pr

Glu As

Gl
50
As

ser

Lys
65

Glu va

Asp

r Phe
275
Gly

Lys

Thr
0
n Thr Ile

n Pro Gln

Glu
340
Ile

e Asp

y Glu

355
r Ala
0

p
n Gln

Gly
Asn GIn
Thr
Glu

420
Lys

a Gln

r Glu
435

r Asn

0

s val

Ser
Ala

u Phe Asn

1 Ile Lys
500
n Gly Glu

515
1 Glu
0

a

Asn

Pro Asn

t Leu Asn
Glu
580

Thr

a Leu
s pPhe

595
t Asp
0

S Asn

Gly

Leu

354

633
PRT
Unknown

NEW 53

354

n Ile Gly
Leu
20
Tyr

0 Ser

p Gly
35
y Phe val

p Leu Thr

1 Lys Thr

Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
Asn
val
Thr
Lys
Met
485
Lys
Asnh
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Glu

Ser

Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu

70
His

Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
His
GIn

Asn

Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
Gly
Ile

Gly

131

Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
vai
val
585
Leu
Arg

Ala

Pro
Gly
25

Asn
Asp
Lys

Leu

Lys Asp Tyr

Ala
300
Asp

Ser Leu

Ala Gly
315
Gly Thr
330
Tyr

Asp

Leu Glu

Lys Leu Asn

Thr Phe Met
380
val Pro
395

Pro

Glu
Leu GlIn
410
Glu

Lys val

Leu Ser Glu
val
460

Met

Pro Thr

Gly
475
Leu

Tyr

Glu
490
Phe

Tyr

Thr Gly

Asn Gly Lys
Ala
540

Asn

Lys Pro
Glu
555
Ser

Pro

Gly
570
Asp

Asp

Pro val

Gly Leu Asp
Ser

620

Leu Pro

Asn Asn Ser

10
Thr Ser His

Arg Ile Ile
His
60
Gln

His Asn
Ala
75
Ser

Ala

Asp Leu

Pro
285
Tyr
Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val

525
Asp
Ser
Pro
GlIn
Ser

605
Gly

Leu
Glu
Ala
45

Tyr
Lys

Ser

Glu
Lys
Tyr
Leu
Asn
350
Gly
ASn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

Ala
Lys
30

Glu
Phe
His

Ser

val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
Asp
Phe
Leu

His

Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser
GIn
Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu
Glu



Gln
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
AsSp
val
GIn
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys

ASp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
Gln
Asn
Phe
Gly
Thr
370
ASp
Asn
Ala
Ser
Ser
450
Lys
Leu
val
ASn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

Tyr
Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
ASn
Gin
Gln
Glu
435
Asn
val
Phe

Ile

Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
GlIn
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly

Leu

85
Gly

Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
ser
Asp
405
Asn
val
Thr
Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Asn
Ala
Asn
Ala
150
ser
Gly
Leu
GlIn
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
ASp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp

Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
AsSn
val
Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
sSer
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
LyS
val
val
585
Leu
Arg

Ala

Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

Lys
Gln
Ala
Glu
155
Phe
Thr
Phe
phe
val
235
Lys
Gln
Asp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys
ser
Thr
Gly
475
Leu
Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

ASp Leu Asp

Tyr
Ile
140
His
Lys
Gly
Asn
Ser
220
Lys
val
Pro
TYyr
Ala
300
Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
Asn
Asp
val
Asp

Ser
620

Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
GIn
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
Asp
Ser
Pro
Gln
Ser

605
Gly

110
val

Tyr
Pro
Glu
Glu
190
GIn
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
teu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

95
Lys

Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
AsSn
val
Glu
ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Lys
Arg
ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser
GIn
Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile



625

<210> 355

<211>

633

<212> PRT

<213>

<220>

<223>
<400>

Met
1

Ser
Glu
Ser
Lys
65

Glu
GIn
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val
GIn
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys

Thr

Gln
Pro
Asp
Gly
50

Asp
val
Asp
Glu
Ser
130
ASp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
Gln
Asn
Phe
Gly
Thr
370
Asp
AsSn
Ala

Ser

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
Gly
His
Lys
val
195
Ala
Lys
Lys
AsSn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Asn
GlIn
Gln

Glu
435

unknown

NEW 54
355

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
AsSn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
GIn
Glu
340
Ile
Gly
Gln
Thr
Glu

420
Lys

GlIn
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
ASn

val

630

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser

Glu

Thr
Asn
Asp
His
Gln
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys

Lys

Leu
Pro
Ala
Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val

Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu

Glu
440

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp

425
Lys

Asn
10

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

Leu

Asn
ser
Ile
Asn
Ala
75

Ser
Lys
GIn
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
Gln
Asp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys

Ser

Ser
His
Ile
His
Glin
Leu
Asp
Tyr
Ile
140
His
Lys
Gly
Asn
Ser
220
Lys
val
Pro
Tyr
Ala
300
ASp
Asp
Glu
Asn
Met
380
Pro
Gln
val

Glu

Leu
Glu
Ala
45

Tyr
Lys
Ser
ieu
Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
GlIn
365
Ala
Ile
Phe
Glu

Thr
445

Ala
Lys
Glu
Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu

430
Gly

Thr
15
His
Asp
Phe
Leu
His
95
Lys
Lys
Pro
val
Glu
175
Leu
AsSn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro

Asn

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
AsSn
Lys

ser



Thr Ser

Asn Ser

450

Glu
465
val
Glu
Gly

Thr

Lys
Leu
val
Asn

val

val Ala

Phe Asn
Ile Lys
500
Gly Glu
515

Glu Asn

530

Glu
545
Gly
Pro
Glu

Asn

Ala
Met
Ala
Lys
Met

Pro Asn

Leu Asn

Glu
580
Thr

Leu

Phe
595

Asp Gly

610

Lys
625

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

<220>
<223>

<400>
Met
1
Glu
Gln
Ile
Glu
65
Gly
Ile
val

Asn

Lys

Asp
val
Asp
Glu
50

ser
Asp
Gly
Ala

val

Asn Leu

356

569
PRT
unknown
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356

Leu Thr

Thr
20
Pro

Lys

Tyr
35
Glu Lys

Ile val

Gly His

Ser
100
Lys

His

Lys
115

val Asn

130

Thr
145
Leu
Asp
val

GlIn

Leu
Glu
Gly
Gly
Thr

Ala Asn

Lys Lys
val
180
Ile

Lys

Asn
195

Phe Lys

210

Tyr
225
Ser

val

Asp
Gln

Asn

Gly Thr

Thr Ile

Pro Gln

Thr Leu

Phe
470
Asp

Lys

Met
485
Lys Asn

Asn Lys

Gln Pro

Glu Lys
550
Pro Glu
565
Glu Ala

Ala Ser

Thr Ile

ser Asp
630

Glu Glu

Ser His

Gly Asn

Ile Ala

val Asn

His Ala
85
H1s Ser

Glu Gly

Leu Leu
Gln
150
Gly

Gly

Leu
165
Leu Glu

Ala Asn

Tyr Thr
Thr
230
Tyr

Phe

Phe
245

Phe Ala

Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Gln
Asn
Ala
Gly
55

Lys
Asp
Asn
Asn
Lys
135
Lys
Ile
Lys
Phe
Ile
215
val
Pro

val

Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Ile
Gly
Lys
Ile
Glu
Pro
Tyr
Lys
120
Asn
Arg
Asn
val
Glu
200
Ala
Pro
Phe

Pro

L L

L] . .
ees & o L
. L] L .
LA X os

194

val pro Thr val Asp Pro
460

Met Leu

Gly
475

Leu

ser Tyr Lys

Ile Glu Leu Pro

490
Asp Phe
505

Glu Asn

Tyr

Ala
510
Ser

Thr Gly Glu
val
525

Asp

Gly Lys

Ala Ser
540
Asn

Asn Lys Pro

Glu Ser Thr
555

Ser

Lys Pro

val Gly Pro Met

570
val Asp
585

Leu Gly

ASD

Glu
590
val

Pro val GlIn
Ser
605

Gly

Leu Asp

ser Glu

620

Arg Leu Pro

Ala

Lys Ala Ala GIn His
10

Leu Asp Ser Leu Ser Ser

25 30

Glu Met Lys Asp Leu Asp

Lys

Met Lys GIn Tyr Gly val

Lys Asn Ala Ile Ile Tyr

Ile Asp Glu His Pro

90
Glu Leu
105

val Tyr

Lys

Glu
110
Glu

Phe Lys Pro
Glu
125

Asn

Thr Gly

Phe Asn GIn
140

Ser

Ser Thr
Phe Phe
155
val

val Ser Pro

Met Leu Leu Ile

170
Ser Gly
185

Leu Asp

Lys
Phe Gly
190
Leu

Lys val

GIn Pro Tyr
205
Tyr Pro Glu
220

Ala

ser Lys Asp
Leu
235
Gly

Thr ser Tyr Lys

His Ala Thr
250
Lys Gly

Asp Tyr

Thr Asp Ala Leu

val Gln
Glu Asn
480
Ser Gly
495
Pro GlIn

Thr Gly

Leu Pro

Asn
560
AsSp

Asp

Leu
575
Lys Leu

Ile Phe

val 1le

Leu Glu
15
His Glu

Lys Lys

Lys Arg
His
80
Gly

Pro

val
95
Glu Gly

Leu Thr

Asn Phe
Glu
160
Pro

Pro

Thr
175
Glu Gly

Pro Gly

val ser

Ala
240
Arg

Met

Leu
255

val Arg



val
val
Arg
305
Leu
Glu
Lys
Thr
Thr
385
Glu
val
Glu
Gly
Thr
465
Glu
Gly
Pro
Glu
Asn

545
Lys

<210>

<211>
<212>
<213>

phe
Gly
290
Thr
Asp
Asn
Ala
Ser
370
Ser
Lys
Leu
val
Asn
450
val
Ala
Met
Ala
Lys
530
Met

Lys

<220>

<223>
<400>

Met
1
Ser
Glu
Ser
Lys
65
Glu
Gln
Ile

Glu

Gln
Pro
Asp
50"
Asp
val
Asp
Glu

Ser
130

Asp
275
Glu
Ala
Asn
Gln
Gln
355
Glu
ASn
val
Phe
Ile
435
Gly
Glu
Pro
Leu
Leu
515
Phe
Asp

Asn

357

633
PRT
unknown

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr
Glu

115
Ile

260
Glu

Ile
Gly
Gln
Thr
340
Glu
Lys
Ser
Ala
Asn
420
Lys
Glu
Asn
Asn
Asn
500
Glu
Thr
Gly

Leu

NEW 56
357

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys

val

Phe
Lys
Asn
Ser
325
Asp
Asn
val
Thr
Lys
405
Met
Lys
Asn
GIn
Glu
485
Pro
Glu
Ala
Thr

Ser
565

Gln
Pro
Gly
Met
Glu
Ser
85

Gly
Ile

val

His
Leu
Lys
310
Thr
Lys
Ser
Glu
Leu
390
Phe
Asp
Asn
Lys
Pro
470
Lys
Glu
Ala
Ser
Ile

550
Asp

Pro
Ile
Phe
Ser
Glu
70

H1s
Asn
Ala

Asn

Gly
Pro
295
Ile
Tyr
Pro
Lys
Lys
375
Glu
Ala
Gly
Met
Pro
455
Thr
Pro
Gly
Pro
Tyr
535
Glu

Phe

Thr
Asn
Asp
His
55

GIn
Asn
Ala
Gly

Lys
135

Asn
280
Ile
Pro
Ile
Ser
Leu
360
Glu
Glu
Glu
Thr
Ala
440
Ser
Glu
val
ASn
Ala
520
Gly
Leu

Ile

Leu
Pro
Ala
Gly
Ile
Gly
Lys
Ile

120
Glu

265

Ala
Pro
Qa]
val
Ile
345
Asp
Lys
val
Ser
Ile
425
Asp
Glu
Asn
Lys
val
505
val
Leu
Arg

Ala

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu
105
Met

Lys

Tyr
Lys
Thr
Glu
330
Leu
Glu
Leu
Pro
Tyr
410
Glu
Phe
Asn
Lys
Pro
490
Gly
Asp
Gly

Leu

Asn
10

Thr
Arg
Ser
Ala
Asp
90

Met
Lys

Asn

Leu
Leu
Phe
315
val
Pro
Lys
Ser
Thr
395
Gly
Leu
Thr
Gly
Pro
475
Glu
Ser
Pro
Leu

Pro
555

Asn
Ser
Ile
Asn
Ala
75

Ser
Lys
Gln

Ala

Seenm
[ X R ]

Glu
Asn
300
Met
Pro
Gln
val
Glu
380
val
Met
Tyr
Gly
Lys
460
Ala
Asn
Asp
val
Asp

540
Ser

Ser
His
Ile
His
60

Gln
Leu
Asp
Tyr

Ile
140

Asn
285
Gln
Ala
Ile
Phe
Glu
365
Thr
Asp
Lys
Leu
Glu
445
val
Asp
Ser
Pro
Gln
525
Ser

Gly

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly

125
Ile

270
Asn

Gly
Asnh
Leu
Lys
350
Glu
Gly
Pro
Leu
Pro
430
Ala
Ser
Ser
Thr
Met
510
Glu
val

Glu

Ala
Lys
30

Glu
Phe
His
Ser
Asp
110
val

Tyr

Tyr
Thr
Ala
Glu
335
Arg
Pro
Asn
val
Glu
415
Ser
Pro
Thr
Leu
Asp
495
Leu
Lys
Ile

val

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys

Pro

Lys
Thr
Tyr
320
Lys
Asn
Lys
ser
Gln
400
Asn
Gly
Gin
Gly
Pro
480
Asn
Asp
Leu
Phe

Ile
560

Pro
Glu
Glu
Lys
Glu
Glu
Lys
Arg

Ser



Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val

Gln
Tyr
Ser
305
val

val

val

Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val

Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
GIn
Asn
Phe
Gly
Thr
370
Asp
AsSn
Ala
Ser
Ser
450
Lys
Leu
val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
ASn
Gln
Gln
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

<210> 358

<211> 633
<212> PRT
<213> Unknown

His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
Gln
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
ASn
Glu
580
Thr
Gly

Leu

His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
Asn
val
Thr
Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
L_eu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Asp
Asn
AsSn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val

Asn
Ala
Gly
600
Leu

Ile

His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

330
Tyr

Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

Leu
Leu
Phe
val
395
Pro
Lys
Ser
Thr
Gly
475
Leu
Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

LR R J

His
Lys
Gly
Asn
Ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Ash
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
ASn
Asp
val
Asp

Ser
620

Lys
Pro
Glu
ASn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Giu
val
525
Asp
Ser
Pro
GlIn
Ser

605
Gly

Pro
Glu
Glu
190
GIn
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
ASn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser
Gln
Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile
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<220>
<223> NEW 56

<400> 358 N

Met GIn Ile Gly G}n Pro Thr Leu Pro Asn Asn Ser Leu Ala Tl51r Pro
1 10 1

Ser Pro Ser ggu Pro Ile Asn Pro Gly Thr Ser His Glu Lys His Glu

25 30
Glu Asp ggy Tyr Gly Phe Asp Ala Asn Arg Ile Ile Ala Glu Asp Glu
40 45
Ser g1y Phe val Met Ser His Gly Asp Ser Asn His Tyr Phe phe Lys
0 55 60

Lys Asp Leu Thr Glu Glu GIn Ile Lys Ala Ala GIn Lys His Leu Glu

65 70 75 80

Glu val Lys Thr ser His Asn Gly Leu Asp Ser Leu Ser Ser His Glu

GIn Asp Tyr Pro Gly Asn Ala Lys Glu Met Lys Asp Leu Asp Lys Lys
100 105 110
Ile Glu Glu Lys Ile Ala Gly Ile Met Lys GIn Tyr Gly val Lys Arg
115 120 125
Glu Ser Ile val val Asn Lys Glu Lys Asn Ala Ile Ile Tyr Pro Ser
130 135 140
Gly Asp His His His Ala Asp Pro Ile Asp Glu His Lys Pro val Gly
145 150 : 155 160
ITe Gly His Ser His Ser Asn Tyr Glu Leu Phe Lys Pro Glu Glu Gly
165 170 175
val Ala Lys Lys Glu Gly Asn Lys val Tyr Thr Gly Glu Glu Leu Thr
180 185 190
Asn val val Asn Leu Leu Lys Asn Ser Thr Phe Asn Asn Gln Asn Phe
195 200 205
Thr Leu Ala Asn Gly Gln Lys Arg val ser Phe Ser Phe Pro Pro Glu
210 215 220
Leu Glu Lys Lys Leu Gly ITe Asn Met Leu val Lys Leu Ile Thr Pro
225 230 235 240
Asp Gly Lys val Leu Glu Lys val ser Gly Lys val phe Gly Glu Gly
245 250 255
val Gly Asn Ile Ala Asn pPhe Glu Leu Asp GIn Pro Tyr Leu Pro Gly
260 265 270
GIn Thr Phe Lys Tyr Thr Ile Ala Ser Lys Asp Tyr Pro Glu val ser
275 280 285
Tyr Asp Gly Thr phe Thr val Pro Thr Ser Leu Ala Tyr Lys Met Ala
290 295 300
ser GIn Thr Ile phe Tyr Pro phe His Ala Gly Asp Thr Tyr Leu Arg
305 310 315 320
val Asn Pro Gln phe Ala val Pro Lys Gly Thr Asp Ala Leu val Arg
325 330 335
val Phe Asp Glu Phe His Gly Asn Ala Tyr Leu Glu Asn Asn Tyr Lys
340 345 350
val Gly Glu 1le Lys Leu Pro Ile Pro Lys Leu Asn GIn Gly Thr Thr
355§ 360 365
Arg Thr Ala Gly Asn Lys 1le Pro val Thr Phe Met Ala Asn Ala Tyr
370 375 380
Leu Asp Asn Gln Ser Thr Tyr Ile val Glu val Pro Ile Leu Glu Lys
385 390 395 400
Glu Asn GIn Thr Asp Lys Pro ser Ile Leu Pro Gln Phe Lys Arg Asn
405 410 415
Lys Ala GIn Glu Asn Ser Lys Leu Asp Glu Lys val Glu Glu Pro Lys
420 425 430
Thr ser Glu Lys val Glu Lys Glu Lys Leu Ser Glu Thr Gly Asn Ser
435 440 445
Thr Ser Asn Ser Thr Leu Glu Glu val Pro Thr val Asp Pro val Gln
450 455 460
Glu Lys val Ala Lys phe Ala Glu ser Tyr Gly Met Lys Leu Glu Asn
465 470 475 480
val Leu Phe Asn Met Asp Gly Thr Ile Glu Leu Tyr Leu Pro Ser Gly
485 490 495
Glu val Ile Lys Lys Asn Met Ala Asp Phe Thr Gly Glu Ala Pro Gln



Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

500

Gly Glu

515
Glu

Pro
Leu
Leu
Phe
595
Asp

Asn

<210> 359
<211> 633

<212>
<213>

<220>

<223>
<400>

Met
1

ser
Glu
Ser
Lys
65

Glu
Gln
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val
GIn
Tyr

Ser
305

PRT
Unknown

Asn
AsSn
AsSn
Glu
580
Thr
Gly

Leu

NEW 56
359

GIn Ile Gly

Pro Ser Leu

Asp
Gly
50

Asp
val
Asp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp

290
Gln

Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly

Thr

20
Tyr

val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr

Ile

Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Glu
Ser
85

Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe

Phe

Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
AsSn
Ala
150
Ser
Gly
Leu
GIn
Gly
230
Glu
Ash
Thr
Thr

Tyr
310

Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
His
55

Gln
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val

295
Pro

Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro

Phe

Pro
Gly
25
Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser
Leu
265
Ser
Thr

His

Asn
10

Thr
Arg
Ser
Ala
Asp
90

Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser

Ala

Asn
sSer
Ile
Ash
Ala
75

Ser
Lys
Gln
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
Gln
Asp
Leu

Gly
315

Ser
His
Ile
His
60

Gln
Leu
Asp
Tyr
Ile
140
His
Lys
Gly
Ash
Ser
220
Lys
val
Pro
Tyr
Ala

300
Asp

Ser
605
Gly

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr

Thr

510
Ser

Ser
Thr
Met
Glu
590
val

Glu

Ala
Lys
Glu
Phe
His
Ser
AsSp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys

Tyr

Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met

Leu

Gly
Pro
Asn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala

Arg
320



oee s
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val Asn Pro GIn phe Ala val Pro Lys Gly Thr Asp Ala Leu val Arg
325 330 335
val Phe Asp Glu pPhe His Gly Asn Ala Tyr Leu Glu Asn Asn Tyr Lys
340 345 350
val Gly Glu Ile Lys Leu Pro Ile Pro Lys Leu Asn GIn Gly Thr Thr
355 360 ' 365
Arg Thr Ala Gly Asn Lys ITe Pro val Thr Phe Met Ala Asn Ala Tyr
370 375 380
Leu Asp Asn Gln Ser Thr Tyr Ile val Glu val pro 1le Leu Glu Lys
385 390 395 400
Glu Asn GIn Thr Asp Lys Pro ser Ile Leu Pro Gln Phe Lys Arg Asn
405 410 415
Lys Ala Gln Glu Asn Ser Lys Leu Asp Glu Lys val Glu Glu Pro Lys
420 425 430
Thr Ser Glu Lys val Glu Lys Glu Lys Leu Ser Glu Thr Gly Asn ser
435 440 445
Thr Ser Asn Ser Thr Leu Glu Glu val pro Thr val Asp Pro val Gln
450 455 460
Glu Lys val Ala Lys Phe Ala Glu ser Tyr Gly Met Lys Leu Glu Asn
465 470 475 480
val Leu Phe Asn Met Asp Gly Thr 1le Glu Leu Tyr Leu Pro Ser Gly
485 490 495
Glu val Ile Lys Lys Asn Met Ala Asp pPhe Thr Gly Glu Ala Pro GlIn
500 505 510
Gly Asn Gly Glu Asn Lys Pro Ser Glu Asn Gly Lys val ser Thr Gly
515 520 525
Thr val Glu Asn GIn Pro Thr Glu Asn Lys Pro Ala Asp Ser Leu Pro
530 535 540
Glu Ala Pro Asn Glu Lys Pro val Lys Pro Glu Asn Ser Thr Asp Asn
545 550 555 560
Gly Met Leu Asn Pro Glu Gly Asn val Gly ser Asp Pro Met Leu Asp
565 570 575
Pro Ala Leu Glu Glu Ala Pro Ala val Asp Pro val GlIn Glu Lys Leu
580 585 590
Glu Lys phe Thr Ala ser Tyr Gly Leu Gly Leu Asp Ser val Ile Phe
595 600 605
Asn Met Asp Gly Thr Ile Glu Leu Arg Leu Pro Ser Gly Glu val Ile
610 615 620
Lys Lys Asn Leu Ser Asp Phe Ile Ala
625 630

<210> 360

<211> 633
<212> PRT
<213> unknown

<220>
<223> NEW 57

<400> 360
Met GIn Ile Gly G1n Pro Thr Leu Pro Asn Asn Ser Leu Ala Thr Pro
1 5 10 15
Ser Pro Ser Eeu Pro Ile Asn Pro Gly Thr Ser His Glu Lys His Glu
0 25 30
Glu Asp g]y Tyr Gly Phe Asp Ala Asn Arg Ile Ile Ala Glu Asp Glu
5 40 45
Ser Gly pPhe val Met Ser His Gly Asp His Asn Ser Tyr Phe Phe Lys
50 55 60
Lys Asp Leu Thr Glu Glu Gln Ile Lys Ala Ala Gln Lys His Leu Glu
65 70 75 80
Glu val Lys Thr Ser His Asn Gly Leu Asp Ser Leu Ser Ser His Glu
85 90 95
GIn Asp Tyr pro Gly Asn Ala Lys Glu Met Lys Asp Leu Asp Lys Lys
100 105 110
Ile Glu Glu Lys Ile Ala Gly Ile Met Lys Gln Tyr Gly val Lys Arg
115 120 125
Glu ser Ile val val Asn Lys Glu Lys Asn Ala Ile Ile Tyr Pro Ser



Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val
Gln
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

130
Asp

Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
Gln
ASnh
Phe
Gly
Thr
370
Asp
Asn
Ala
sSer
Ser
450
Lys
Leu
val
AsSn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Asn
Gln
GIn
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

<210> 361

<211> 633
<212> PRT

His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
GlIn
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly

Leu

His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
ASn
Ser
Asp
405
Asn
val
Thr
Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

135

Asp Pro Ile

Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
AsSn
Ala
Gly
600
Leu

Ile

Glu
Qa1
185
Ser
val
Met
Ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr‘
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

140

Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

His
Lys
Gly
Ash
Ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
AsSn
Asp
val
Asp

Ser
620

Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
TYyr
Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
ASp
Ser
Pro
Gln
Ser

605
Gly

Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
LysS
Ser
Gln
Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile



<213> unknown

<220>

<223> NEW 63

<400> 361

Met
1
ser
Glu
Ser
Lys
65
Glu
Gln
Ile
Glu
Gly
14
Ile
val
Asn
Thr
Leu
225
Asp
val
GIn
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu

465
val

GIn
Pro
Asp
Gly
50

AsSp
val
Asp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
Gln
Asn
Phe
Gly
Thr
370
Asp
AsSnh
Ala
Ser
Ser
450
Lys

Leu

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
ASn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Asn
GIn
Gln
Glu
435
Asn
val

Phe

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
Glin
Thr
Glu
420
Lys
Ser
Ala

Asn

Gln
5
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
Asn
val
Thr
Lys

Met
485

Pro
Ile
Phe
Ser
Glu
70

His
AsSn
Ala
AsSn
Ala
150
Ser
Gly
Leu
Glin
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe

470
Asp

Thr
Asn
Asp
His
Gln
Asn
Ala
Gly
Lys
135
Asp
Ash
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala

Gly

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu

Thr

Pro
Gly
25
Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser

Ile

Asn
10

Thr
Arg
Ser
Ala
Asp
90

Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr

Glu
490

AsSn
Ser
Ile
AsSn
Ala
75

Ser
Lys
Gln
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
Gln
Asp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys
Ser
Thr
Gly

475
Leu

Ser
His
Ile
His
60

Gln
Leu
Asp
Tyr
Ile
140
His
Lys
Gly
Asn
Ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu
val
460
Met

Tyr

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys

Leu

Ala
Lys
Glu
Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu

Pro

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
Asnh
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu

Ser
495

Pro
Glu
Glu
Lys
Glu
Glu
Lys
Arg
His
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser
Gln
Asn

480
Gly



Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

<210> 362
<211> 633
<212> PRT
<213> uUnknown

<220>

<223>
<400>

Met
1

Ser
Glu
Ser
Lys
65

Glu
Gln
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
AsSp
val
Gln
Tyr

Ser

GlIn
Pro
Asp
Gly
50

Asp
val
Asp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp

290
Gln

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly

Thr

Lys
500
Glu
Asn
Ash
Asn
Glu
580
Thr
Gly

Leu

NEW 64
362

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr

Ile

Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe

Phe

Asn Met Ala Asp F

Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu
Asn
Thr
Thr

Tyr

Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
His
55

GlIn
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val

295
Pro

Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro

Phe

505
Glu

Asn
Lys
val
val
585
Leu
Arg

Ala

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
ser
Leu
265
Ser
Thr

His

570
Asp

Gly

Leu

AsSn
Thr
Arg
His
Ala
Asp
90

Met
Lys
AsSn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser

Ala

Pro
Glu
555
ser
Pro
Leu

Pro

Asn
Ser
Ile
AsSn
Ala
75

Ser
Lys
Gln
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
GlIn
Asp
Leu

Gly

Lys
Ala
540
Asn
ASp
val
Asp

Ser
620

ser
His
Ile
Ser
60

GIn
Leu
Asp
Tyr
Ile
140
His
Lys
Gly
AsSn
Ser
220
Lys
val
Pro
Tyr
Ala

300
Asp

r Gly Glu Ala

510
val ser
525
Asp Ser

ser Thr
Pro Met

Gln Glu
590

Ser val

605

Gly Glu

Leu Ala

Glu Lys
30

Ala Glu

45

Tyr phe

Lys His
Ser Ser

Leu Asp
110

Gly val

125

Ile Tyr

Lys Pro
Pro Glu

Glu Glu
190

Asn Gln

205

Phe Pro

Leu Ile

Phe Gly

Tyr Leu
270

Pro Glu

285

Tyr Lys

Thr Tyr

Pro
Thr
Leu
Asp
Leu
575
Lys
Ile
val

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met

Leu

GlIn
Gly
Pro
ASn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys

Arg

Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala

Arg



305
val

val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
AsSn

Lys
625

<210>

<211>
<212>
<213>

Asn
Phe
Gly
Thr
370
Asp
Asn
Ala
Ser
Ser
450
Lys
Leu
val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

<220>

<223>
<400>

Pro
Asp
Glu
355
Ala
AsSn
Gln
GIn
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

363
633
PRT
Unknown
NEW 65

363

GIn
Glu
340
Ile
Gly
Gln
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly

Leu

Met GIn Ile Gly
1

Ser Pro Ser

Glu
Ser
Lys
65

Glu
GlIn
Ile

Asp
Gly
50

Asp
val
Asp

Glu

Gly
35

Phe
Leu
Lys
Tyr

Glu
115

Leu
20

Tyr
val
Thr
Thr
Pro

100
Lys

Phe
325
Phe
Lys
Asn
Ser

Asp
405
Asn
val
Thr
Lys
Met
485
Lys
ASn
GlIn
Glu
Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Glu
Ser
85

Gly

Ile

310
Ala

His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu
70

His
Asn

Ala

val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
His
55

Gln
AsSn
Ala

Gly

Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys

Ile
120

Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu

105
Met

Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

Asn
10

Thr
Arg
Ser
Ala
Asp
90

Met

Lys

Leu
Leu
Phe
val
395
Pro
Lys
Ser
Thr

47
Leu

Gly
5

Thr
Gly
Pro
Glu
555
ser
Pro
Leu

Pro

Asn
Ser
Ile
Asn
Ala
75

Ser
Lys
Gln

Asp
Glu
Asn
Met
380
Pro
GlIn
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
Asn
Asp
val
Asp

Ser
620

Ser
His
Ile

His

GIn

Leu
ASp

Tyr

Ala
Asn
GIn
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val

525
Asp
Ser
Pro
Gln
Ser

605
Gly

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu

Gly
125

Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
ser
Thr
Met
Glu
590
val

Glu

Ala
Lys
Glu
Phe
His
ser
Asp

110
val

val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
Asp
Phe
Leu
His
95

Lys

Lys

320
Arg

Lys
Thr
Tyr
Lys
400
AsSn
Lys
Ser
Gln
AsSn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu
Glu
Lys

Arg



Glu
Gly
145
Ile
val
AsSn
Thr
Leu
225
ASp
val
GIn
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
AsSn

Lys
625

ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
GIn
AsSn
Phe
Gly
Thr
370
Asp
Asn
Ala
Ser
Ser
450
Lys
Leu
val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

Ile
Gly
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
AsSn
Gln
GlIn
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

<210> 364
<211> 633

val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
Gln
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly

Leu

val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
Asn
val
Thr
Lys
Met
485
Lys
Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Asn
Ala
150
Ser
Gly
Leu
Gin
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser

Ile

As
630

Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr

Glu
615

p Phe

Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Lys
Ile
Glu
val
185
ser
val
Met
ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Leu
Leu
Phe
val
395
Pro
Lys
Ser
Thr
Gly
475
Leu
Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

Ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
Asn
AsSp
val
Asp

Ser
620

Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
Asp
Ser
Pro
Gln
Ser

605
Gly

Tyr
Pro
Glu
Glu
190
GlIn
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

His
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
AsSn
Lys
Ser
Gln
Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile



<212>
<213>

<220>
<223>

<400>

Met GIn Ile Gly
1

ser Pro

Glu

PRT
Unknown

NEW 66

364

Gln Pro Thr Leu Pro Asn Asn Ser Leu

Ile Pro Gly Thr Ser His Glu

25

Leu Pro Asn

20

Ser

Ala Thr

15
Lys His
30

Phe

Asp g;y Tyr
Gly pPhe val
50

ASp

Ser

Lys Leu Thr
65
Glu Thr

val Lys

Pro
100
Lys

Gln Asp Tyr
Glu
115

Ile

Ile Glu

Ser val
130

Asp

Glu

Gly Gly His

145

ITe Gly His Ser

val Ala

Gly
Met
Glu
Ser
Gly
Ile
val
His
His

165
Glu

Ser
Glu
70

His
Asn
Ala
Asn
Ala

150
Ser

Asp
His
Gln
Asn
Ala
Gly
Lys
135
Asp

Asn

Asn

Ala

Asn

Ile

Ala Glu

Asp

Arg Ile

Gly Asp His Asn
Ala
75

Ser

Ile Lys Ala

Gly Leu Asp
90
Glu Met
105

Met

Lys Lys

Ile GlIn
120
Glu

Lys

Lys Asn Ala
Glu
155

Phe

Pro Ile Asp

Glu Leu

170

Tyr

val Thr

45
Ser Tyr
60
Gln Lys

Leu Ser

Asp Leu
Gly
125
ITle

Tyr

Ile
140
His Lys

Lys Pro

Glu

Asn
Thr
Leu
225
Asp
val
Glin
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr

Glu
465

val Leu

val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
Gln
AsSn
Phe
Gly
Thr
370
Asp
Asn
Ala
ser
Ser

450
Lys

Lys Lys Gly
180

Asn

Gly Lys Tyr

185
Ser Thr pPhe Asn
205

Phe

Asn Asn
200

Arg

val
195
Ala

Leu Leu Lys

Phe Ser
220

Lys

Asn Gly GIn Lys val Ser

215
Ile val Leu
235

Lys

Gly Asn Met Leu

230
Glu

Lys Lys Leu

Gly val pPhe
250

Asp

val Leu val Ser

245
Ala

Lys Lys

Phe Glu Leu Gln Pro

265
Ser

Ile Tyr
260

Lys

Asn Asn

Pro
285
Tyr

Ala
280
Pro

Phe Thr 1le
275

Gly

Tyr LyS Asp Tyr
Ala
300

Asp

val Thr Ser Leu

295
Pro

Thr phe Thr

Phe His Ala Gly Thr

315
Thr

Thr Ile phe Tyr

310

Ala Ala

Phe val
325

Phe

Pro Gln Pro Gly Asp

330
Tyr

Lys

Ala Leu Glu Asn

345
Pro

Glu His Gly Asn

340
Ile

Asp

GIn
365
Ala

Ile Asn
360

Pro

Glu Leu Pro
355

Ala

Lys Lys teu

Thr Phe Met
380

Pro

Ile val
375

Tyr

Gly Asn Lys

val Ile
395
Pro

Thr Ile val Glu

390
Lys

Asn Gln Ser

Leu Gln pPhe
410

Glu

GIn Thr Asp Pro sSer Ile

405
Glu Asn val Glu
420

Lys

Gln Ser Leu Asp Lys

425
Lys

Lys

Thr
445
Asp

Glu Leu Ser Glu

440
Glu

Glu val Glu
435

Asn

Lys

val
460
Met

Glu val Pro Thr

455
Ala

Ser Thr Leu
Gly
475

Leu

Phe Glu ser
470

Asp

val Ala Lys Tyr Lys

Phe Asn Met Gly Thr 1Ile Glu Tyr Leu

Phe Phe

His Leu
His
95

Lys

Ser

Asp
110
val Lys

Tyr Pro

Pro val

Glu
175
Leu

Glu

Glu
190
GIn Asn

Pro Pro

Ile Thr

Glu
255
Pro

Gly

Leu
270
Glu val

Lys Met

Tyr Leu
val
335
Tyr‘

Leu

Asnh
350
Gly Thr

Asn Ala

Leu Glu

Arg
415
Pro

Lys

Glu
430
Gly Asn

Pro val

Leu Glu

Pro Ser

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
His
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
sSer
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser
GlIn
Asn

480
Gly



Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

<210> 365

<211>
<212>
<213>

<220>

<223>
<400>

633
PRT
unknown

Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly

Leu

NEW 76
365

Met Gln Ile Gly
1

Ser Pro Ser

Glu
Ser
Lys
65

Glu
GlIn
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val
GIn

Tyr

Leu
20

Asp Gly Tyr

Gly
50

Asp
val
AsSp
Glu
Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr

Asp
290

35
Phe

Leu
Lys
Tyr
Glu
115
Ile
Gly
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe

275
Gly

val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
Lys

Thr

485
Lys

Asn
Gln
Glu
Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr

Phe

Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
ser
Gly
Leu
Gln
Gly
230
Glu
Asn
Thr

Thr

Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
His
55

Gln
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile

val
295

Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala

280
Pro

Asp

505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Pro
Gly
25

Asnh
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser
val
Met
Ser
Leu
265
Ser

Thr

. -
.

490
Phe

Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

Asn
Thr
Arg
His
Ala
Asp
90

Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
AsSp
Lys

ser

eee o

263

Thr
Gly
Pro
Glu
555
Ser
Pro
Leu

Pro

Asn
Ser
Ile
ASh
Ala
75

Ser
Lys
GIn
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
GlIn
Asp

Leu

Gly Glu

Lys val
525

Ala Asp

540

Asn Ser

AsSp Pro
val G1ln

Asp Ser

605
ser Gly
620

ser Leu
His Glu

Ile Ala
45

ser Tyr

60

Gln Lys

Leu Ser
Asp Leu

Tyr Gly
125

Ile Ile

140

His Lys

Lys Pro
Gly Glu

Asn Asn
205

Ser Phe

220

Lys Leu

val phe
Pro Tyr
Tyr Pro

285

Ala Tyr
300

4
s

Ala
510
ser
Ser
Thr
Met
Glu
590
val

Glu

Ala
Lys
30

Glu
Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu

Lys

495
Pro

Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
ASp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val

Met

Gln
Gly
Pro
ASn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Lys
Glu
80

Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
ser

Ala



Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn

Lys
625

<210>

<211>
<212>
<213>

Gln
Asn
Phe
Gly
Thr
370
Asp
Asn
Ala
Ser
Ser
450
Lys
Leu
val
Asn
val
530
Ala
Met
Ala
Lys
Met

610
Lys

<220>

<223>
<400>

Thr
Pro
AsSp
Glu
355
Ala
Asn
Gln
GIn
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp

Asn

366

627
PRT
unknown

Met Gln Ile
1

Ser
Glu
Ser
GIn
65

Asn
Ala

Gly

Pro
Asp
Gly
50

Ile
Gly
Lys

Ile

Ser
Gly
35

Phe
Lys
Leu
Glu

Met

Ile
Gln
Glu
340
Ile
Gly
Gln
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly

Leu

NEW 105
366

Gly
Leu
20

Tyr
val
Ala
Asp
Met

100
Lys

Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
Asn
val
Thr
Lys
Met
485
LysS
Asn

Gln

Glu

Pro
565
Glu
Ala
Thr

Ser

Gln
Pro
Gly
Met
Ala
Ser
85

Lys
Gln

Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile

Asp
630

Pro
Ile
Phe
Ser
GlIn
70

Leu
Asp

Tyr

Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu

615
Phe

Thr
Asn
Asp
Tyr
55

Lys
Ser
Leu

Gly

Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu

Ile

Leu
Pro
Ala
Phe
His
ser
Asp

val

His

Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys
val
Ser
Ile
Asp
505
Glu
Asn
Lys
val
val
585
Leu
Arg

Ala

Pro
Gly
25

Asn
Phe
Leu
His
Lys

105
Lys

Pro
Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly

Leu

Asn
Thr
Arg
Lys
Glu
Glu
90

Lys

Arg

Leu
Phe
val
395
Pro
Lys
Ser
Thr
Gly
475
Leu
Thr
Gly
Pro
Glu
555
Ser
Pro

Leu

Pro

Asn
Ser
Ile
Lys
Glu
Gln
Ile
Glu

X N

Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
Asn
Asp
val
Asp

Ser
620

Ser
His
Ile
Asp
val
Asp
Glu

Ser

Thr
Ala
Asn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
Asp
Ser
Pro
Gln
Ser

605
Gly

Leu
Glu
Ala
45

Leu
Lys
Tyr
Glu

Ile

sess

Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val

Glu

Ala
Lys
Glu
Thr
Thr
Pro
Lys

110
val

Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn
val
Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile

val

Thr
15

His
Asp
Glu
Ser
Gly
Ile

val

Arg
320
Arg
Lys
Thr
Tyr
Lys
400
Asn
Lys
Ser
GlIn
Asn
480
Gly
GIn
Gly
Pro
Asn
560
Asp
Leu
Phe

Ile

Pro
Glu
Glu
Glu
His
80

Asn
Ala

Asn



Lys
Asp
145
Asn
AsSnh
Lys
Lys
Ile
225
Lys
Phe
Ile
val
Pro
305
val
Gly
Pro
Ile
Tyr
385
Pro
Lys
Lys
Glu
Ala
465
Gly
Met
Pro
Thr
Pro
545
Gly
Pro
Tyr
Glu

Phe
625

Glu
130
Pro
Tyr
Lys
Asn
Arg
210
Asn
val
Glu
Ala
Pro
290
Phe
Pro
Asn
Ile
Pro
370
Ile
Ser
Leu
Glu
Glu
450
Glu
Thr
Ala
Ser
Glu
530
val
Asn
Ala
Gly
L.eu

610
Ile

115
Lys

Ile
Glu
val
Ser
195
val
Met
Ser
Leu
Ser
275
Thr
His
Lys
Ala
Pro
355
val
val
Ile
Asp
Lys
435
val
Ser
Ile
Asp
Glu
515
Asn
Lys
val
val
Leu
595
Arg

Ala

<210> 367

Asn
Asp
Leu
Tyr
180
Thr
Ser
Leu
Gly
Asp
260
Lys
ser
Ala
Gly
Tyr
340
Lys
Thr
Glu
Leu
Glu
420
Leu
Pro
Tyr
Glu
Phe
500
AsSn
Lys
Pro
Gly
Asp
580
Gly

Leu

Ala
Glu
Phe
165
Thr
Phe
Phe
val
Lys
245
Gln
Asp
Leu
Gly
Thr
325
Leu
Leu
Phe
val
Pro
405
Lys
Ser
Thr
Gly
Leu
485
Thr
Gly
Pro
Glu
Ser
565
Pro
Leu

Pro

Ile
His
150
Lys
Gly
Asn
Ser
Lys
230
val
Pro
Tyr
Ala
Asp
310
ASp
Glu
Asn
Met
Pro
390
Gln
val
Glu
val
Met
470
Tyr
Gly
Lys
Ala
AsSn
550
Asp
val
Asp

ser

Ile
135
Lys
Pro
Glu
Asn
Phe
215
Leu
Phe
Tyr
Pro
Tyr
295
Thr
Ala
Asn
Gln
Ala
375
Ile
Phe
Glu
Thr
Asp
455
Lys
Leu
Glu
val
Asp
535
Ser
Pro
Gln
Ser

Gly
615

120
Tyr

Pro
Glu
Glu
Gin
200
Pro
Ile
Gly
Leu
Glu
280
Lys
Tyr
Leu
Asn
Gly
360
ASn
Leu
Lys
Glu
Gly
440
Pro
Leu
Pro
Ala
Ser
520
ser
Thr
Met
Glu
val

600
Glu

Pro
val
é1u
Leu
185
Asn
Pro
Thr
Glu
Pro
265
val
Met
Leu
val
Tyr
345
Thr
Ala
Glu
Arg
Pro
425
Asn
val
Glu
Ser
Pro
505
Thr
Leu
Asp
Leu
Lys
585
Ile

val

Gly
Gly
170
Thr
Phe
Glu
Pro
Gly
250
Gly
Ser
Ala
Arg
Arg
330
Lys
Thr
Tyr
Lys
Asn
410
Lys
Ser
Gln
Asn
Gly
490
Gln
Gly
Pro
Asn
Asp
570
Leu
Phe

Ile

Ile
155
val
AsSn
Thr
Leu
Asp
235
val
Gln
Tyr
Ser
val
315
val
val
Arg
Leu
Glu
395
Lys
Thr
Thr
Glu
val
475
Glu
Gly
Thr
Glu
Gly
555
Pro
Glu
Asn

Lys

125
His Gly Asp

140
Gly

Ala
val
Leu
Glu
220
Gly
Gly
Thr
Asp
GIn
300
Asn
Phe
Gly
Thr
Asp
380
Asn
Ala
Ser
Ser
Lys
460
Leu
val
Asn
val
Ala
540
Met
Ala
Lys
Met

Lys
620

His
His
Lys
val
Ala
205
Lys
Lys
Asn
Phe
Gly
285
Thr
Pro
Asp
Glu
Ala
365
Asn
Gln
Gln
Glu
Asn
445
val
Phe
Ile
Gly
Glu
525
Pro
Leu
Leu
Phe
AsSp

605
Asn

His
Ser
Lys
Asn
190
Asn
Lys
val
Ile
Lys
270
Thr
Ile
Gln
Glu
Ile
350
Gly
Gln
Thr
Glu
Lys
430
Ser
Ala
Asn
Lys
Glu
510
Asn
Asn
Asn
Glu
Thr
590
Gly

Leu

His
His
Glu
175
Leu
Gly
Leu
Leu
Ala
255
Tyr
Phe
Phe
Phe
Phe
335
Lys
Asn
Ser
Asp
Asn
415
val
Thr
Lys
Met
Lys
495
Asn
Gln
Glu
Pro
Glu
575
Ala
Thr

Ser

Ala
Ser
160
Gly
Leu
GIn
Gly
Glu
240
Asn
Thr
Thr
Tyr
Ala
320
His
Leu
Lys
Thr
Lys
400
Ser
Glu
Leu
Phe
ASp
480
ASn
Lys
Pro
Lys
Glu
560
Ala
sSer
Ile

Asp



<211> 627
<212> PRT
<213> uUnknown

<220>

<223>
<400>

Met
1

Ser
Glu
Ser
Lys
65

Glu
Gln
Ile
Glu
Asp
145
Asn
Asn
Lys
Lys
Ile
225
Lys
Phe
Ile
val
Pro
305
val
Gly
Pro
Ile
Tyr
385
Pro
Lys
Lys
Glu

Ala
465

Gln
Pro
Asp
Gly
50

Asp
val
Asp
Glu
Ser
130
Pro
Tyr
Lys
Asn
Arg
210
Asn
val
Glu
Ala
Pro
290
Phe
Pro
Asn
Ile
Pro
370
Ile
Ser
Leu
Glu
Glu

450
Glu

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
Ile
Glu
val
Ser
195
val
Met
Ser
Leu
Ser
275
Thr
His
Lys
Ala
Pro
355
val
val
Ile
Asp
Lys
435
val

Ser

NEW 106
367

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
Asp
Leu
TYyr
180
Thr
Ser
Leu
Gly
Asp
260
Lys
Ser
Ala
Gly
Tyr
340
Lys
Thr
Glu
Leu
Glu
420
Leu
Pro

Tyr

Gln
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
Glu
Phe
165
Thr
Phe
Phe
val
Lys
245
GIn
Asp
Leu
Gly
Thr
325
Leu
Leu
Phe
val
Pro
405
Lys
Ser
Thr

Gly

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
AsSn
His
150
Lys
Gly
Asn
Ser
Lys
230
val
Pro
Tyr
Ala
Asp
310
Asp
Glu
AsSn
Met
Pro
390
Gln
val
Glu
val

Met
470

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

455
Lys

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Glu
Glu
Gln
200
Pro
Ile
Gly
Leu
Glu
280
Lys
Tyr
Leu
AsSn
Gly
360
Asn
Leu
Lys
Glu
Gly
440
Pro

Leu

Pro Asn
10

Gly Thr

25

Asn Arg

Asp His
Lys Ala

Leu Asp
90
Glu Met
105
Met Lys

Lys Asn
val Gly

Glu Gly
170

Leu Thr

185

Asn Phe

Pro Glu
Thr Pro

Glu Gly
250

Pro Gly

265

val Ser

Met Ala
Leu Arg
val Arg
330
Tyr Lys
345
Thr Thr
Ala Tyr
Glu Lys
Arg Asn
410
Pro Lys
425
Asn Ser
val Gln

Glu Asn

Asn
Ser
Ile
AsSn
Ala
75

ser
Lys
Gln
Ala
Ile
155
val
Asn
Thr
Leu
Asp
235
val
Gln
Tyr
Ser
val
315
val
val
Arg
Leu
Glu
395
Lys
Thr
Thr
Glu

val
475

Ser
His
Ile
His
60

Gln
Leu
Asp
Tyr
Ile
140
Gly
Ala
val
Leu
Glu
220
Gly
Gly
Thr
Asp
GlIn
300
AsSn
Phe
Gly
Thr
Asp
380
AsSn
Ala
Ser
Ser
Lys

460
Leu

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly
125
Ile
His
Lys
val
Ala
205
Lys
Lys
Asn
Phe
Gly
285
Thr
Pro
Asp
Glu
Ala
365
Asn
Gln
Gln
Glu
Asn
445
val

Phe

Ala
Lys
30
Glu
Phe
His
ser
Asp
110
val
Tyr
Ser
Lys
Asn
190
Asn
Lys
val
Ile
Lys
270
Thr
Ile
GIn
Glu
Ile
350
Gly
Glin
Thr
Glu
Lys
430
Ser
Ala

Asn

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys
Pro
His
Glu
175
Leu
Gly
Leu
Leu
Ala
255
Tyr
Phe
Phe
Phe
Phe
335
Lys
Asn
Ser
Asp
Asn
415
val
Thr
Lys

Met

Pro
Glu
Glu
Lys
Glu
Glu
Lys
Arg
Ala
Ser
160
Gly
Leu
Gln
Gly
Glu
240
Asn
Thr
Thr
Tyr
Ala
320
His
Leu
Lys
Thr
Lys
400
Ser
Glu
Leu

Phe

Asp
480



Gly Thr

Met
. Pro
Thr
Pro
545
Gly
Pro
Tyr
Glu

Phe
625

<210>

<211>
<212>
<213>

<220>
<223>

<400>

Ala
Ser
Glu
val
Asn
Ala
Gly
Leu

610
Ile

Ile
Asp
Glu
515
Asn
Lys
val
val
Leu
595
Arg

Ala

368

621
PRT
Unknown

Glu
Phe
500
AsSn
Lys
Pro
Gly
Asp
580
Gly

Leu

NEW 107
368

Met GIn Ile Gly
1

Ser Pro Ser

Glu
Ser
Gln
65

ASn
Ala
Gly
Lys
Lys
145
Pro
Glu
Asn
Phe
Leu
225
Phe
Tyr

Pro

Asp
Gly
50

Ile
Gly
Lys
Ile
Glu
130
Pro
Glu
Glu
Gln
Pro
210
Ile
Gly
Leu

Glu

Gly
35

Phe
Lys
Leu
Glu
Met
115
Lys
val
Glu
Leu
Asn
195
Pro
Thr
Glu
Pro

val
275

Leu
20

Tyr
val
Ala
Asp
Met
100
Lys
Asn
Gly
Gly
Thr
180
Phe
Glu
Pro
Gly
Gly

260
ser

Leu
485

Tyr

Leu

Thr Gly Glu

Gly
Pro
Glu
Ser
565
Pro
Leu

Pro

Gln
Pro
Gly
Met
Ala
Ser
85

Lys
Gln
Ala
Ile
val
165
Asn
Thr
Leu
Asp
val
245
Gln

Tyr

Lys
Ala
Asn
550
Asp
val
Asp

ser

Pro
Ile
Phe
Ser
Gln
70

Leu
Asp
Tyr
Ile
Gly
150
Ala
val
Leu
Glu
Gly
230
Gly
Thr

Asp

val
Asp
535
Ser
Pro
Gln
Ser

Gly
615

Thr
Asn
Asp
Tyr
55

Lys
Ser
Leu
Gly
Ile
135
His
Lys
val
Ala
Lys
215
Lys
Asn
Phe

Gly

Pro
Ala
Ser
520
Ser
Thr
Met
Glu
val

600
Glu

Leu
Pro
Ala
40

Phe
His
Ser
Asp
val
120
Tyr
Ser
Lys
Asn
Asnh
200
Lys
val
Ile
Lys

Thr
280

Pro
505
Thr
Leu
Asp
Leu
Lys
585
Ile

val

Pro
Gly
25

Asn
Phe
Leu
His
Lys
105
Lys
Pro
His
Glu
Leu
185
Gly
Leu
Leu
Ala
Tyr

265
Phe

L]

.6 L4
[ ) ]
L]

L4
cee o

20%

ser Gly Glu val 1le
490

Gln
Gly
Pro
ASn
Asp
570
Leu
Phe

Ile

Ash
10

Thr
Arg
Lys
Glu
Glu
90

Lys
Arg
Ala
ser
Gly
170
Leu
GIn
Gly
Glu
Asn
250
Thr

Thr

Gly
Thr
Glu
Gly
555
Pro
Glu
Asn

Lys

Asn
Ser
Ile
Lys
Glu
75

Gln
Ile
Glu
Asp
Asn
155
Asn
Lys
Lys
Ile
Lys
235
Phe
Ile

val

Asn
val
Ala
540
Met
Ala
Lys
Met

Lys
620

Ser
His
Ile
Asp
val
Asp
Glu
Ser
Pro
140
Tyr
Lys
Asn
Arg
Asn
220
val
Glu
Ala

Pro

Gly
Glu
525
Pro
Leu
Leu
Phe
Asp

605
Asn

Leu
Glu
Ala
45

Leu
Lys
Tyr
Glu
Ile
125
Ile
Glu
val
Ser
val
205
Met
Ser
Leu
Ser

Thr
285

Lys
Glu
510
Asn
Asn
AsSn
Glu
Thr
590
Gly

Leu

Ala
Lys
30

Glu
Thr
Thr
Pro
Lys
110
val
Asp
Leu
Tyr
Thr
190
Ser
Leu
Gly
Asp
Lys

270
Ser

Lys
495
Ash
Gln
Glu
Pro
Glu
575
Ala
Thr

Ser

Thr
15

His
Asp
Glu
Ser
Gly
Ile
val
Glu
Phe
Thr
175
Phe
Phe
val
Lys
Gln
255
Asp

Leu

Asn
Lys
Pro
Lys
Glu
560
Ala
Ser
Ile

Asp

Pro
Glu
Glu
Glu
His
80

Asn
Ala
Asn
His
Lys
160
Gly
ASn
Ser
Lys
val
240
Pro
Tyr

Ala



Tyr
Thr
305
Ala
Asn
Glin
Ala
Ile
385
Phe
Glu
Thr
Asp
Lys
465
Leu
Glu
val
Asp
ser
545
Pro
Gln
Ser

Gly

<210>

<211>
<212>
<213>

Lys
290
Tyr
Leu
Asn
Gly
Asn
370
Leu
Lys
Glu
Gly
Pro
450
Leu
Pro
Ala
Ser
Ser
530
Thr
Met
Glu
val

Glu
610

<220>

<223>
<400>

Met
1
Ser
Glu
Ser
Lys
65
Glu
Gln

Ile

Gln
Pro
Asp
Gly
50

Asp
val
Asp

Glu

Met
Leu
val
Tyr
Thr
355
Ala
Glu
Arg
Pro
Asn
435
val
Glu
ser
Pro
Thr
515
Leu
Asp
Leu
Lys
Ile

595
val

369
906
PRT
Unknown

VP 89
369

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr

Glu

Ala
Arg
Arg
Lys
340
Thr
Tyr
Lys
Asn
Lys
420
Ser
Gln
Asn
Gly
Gln
500
Gly
Pro
Asn
Asp
Leu
580
Phe

Ile

Gly
Leu
20

Tyr
val
Thr
Thr
Pro

100
Lys

Ser
val
val
325
val
Arg
Leu
Glu
Lys
405
Thr
Thr
Glu
val
Glu
485
Gly
Thr
Glu
Gly
Pro
565
Glu
Asn

Lys

GlIn
Pro
Gly
Met
Glu
ser
85

Gly

Ile

Gln
Asn
310
Phe
Gly
Thr
Asp
Asn
390
Ala
Ser
Ser
Lys
Leu
470
val
Ash
val
Ala
Met
550
Ala
Lys
Met

Lys

Pro
Ile
Phe
Ser
Glu
70

His
Asn

Ala

Thr
295
Pro
Asp
Glu
Ala
ASn
375
Gin
Gln
Glu
ASn
val
455
Phe
Ile
Gly
Glu
Pro
535
Leu
Leu
Phe
Asp

Asn
615

Thr
Asn
ASp
His
55

GlIn
Asn
Ala

Gly

Ile

Gln

Glu F

Ile
Gly
360
Gin
Thr
Glu
Lys
ser
440
Ala
ASnh
Lvs
Glu
AsSn
520
Asn
Asn
Glu
Thr
Gly

600
Leu

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys

Ile

Thr
Lys
Met
Lys
Asn
505
G1n
Glu
Pro
Glu
Ala
585
Thr

ser

Pro
Gly
25

AsSn
ASp
Lys
Leu
Glu

105
Met

Asn
Thr
Arg
Ser
Ala
Asp
90

Met

Lys

Gly
475
Met
Pro
Thr
Pro
Gly
555
Pro
Tyr
Glu

Phe

Asn
Ser
Ile
Asn
Ala
75

Ser
Lys

Gln

Pro phe His

Pro Lys
Asn Ala
Ile Pro
Pro val

365
Ile val
Ser Ile
Leu Asp
Glu Lys
Glu val

445
Glu ser
Thr Ile
Ala Asp
Ser Glu
Glu Asn

525
val Lys
Asn val
Ala val
Gly Leu
Leu Arg

605

Ile Ala
620

ser Leu
His Glu
Ile Ala
45

His Tyr
60

GIn Lys
Leu Ser
Asp Leu

Tyr Gly

Ala
Gly
Tyr
Lys
350
Thr
Glu
Leu
Glu
Leu
430
Pro
Tyr
Glu
Phe
Asn
510
Lys
Pro
Gly
Asp
Gly

590
Leu

Ala
Lys
30

Glu
Phe
His
Ser
Asp

110
val

Gly
Thr
Leu
335
Leu
Phe
val
Pro
Lys
415
Ser
Thr
Gly
Leu
Thr
495
Gly
Pro
Glu
Ser
Pro
575
Leu

Pro

Thr
15

His
Asp
Phe
Leu
His
95

Lys

Lys

Asp
Asp
320
Glu
AsSn
Met
Pro
GlIn
400
val
Glu
val
Met
Tyr
480
Gly
Lys
Ala
Asn
Asp
560
val
Asp

Ser

Pro
Glu
Glu
Lys
Glu
80

Glu

Lys

Arg



Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val
Gln
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn
Lys
625
Asp

Asp

Ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
Glin
Asn
Phe
Gly
Thr
370
Asp
AsSn
Ala
Ser
ser
450
Lys
Leu
val
AsSn
val
530
Ala
Met
Ala
Lys
Met
610
Lys
Asp

Gly

115
Ile

His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Ash
Gln
Gln
Glu
435
Asn
val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp
Asn
Glu

TYyr

val
His
Ser
Lys
180
ASn
Asn
Lys
val
Ile
260
Lys
Thr
Ile
Gln
Glu
340
Ile
Gly
Gln
Thr
Glu
420
Lys
Ser
Ala
Asn
Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly
Leu
Ile

Ile

val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
Asn
val
Thr
Lys
Met
485
Lys
AsSn
GlIn
Glu
Pro
565
Glu
Ala
Thr
Ser
GlIn

645
Phe

Asn
Ala
150
Ser
Gly
Leu
GIn
Gly
230
Glu
AsSn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
Ser
Glu
Leu
Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile
Asp
630
val

Asp

Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys
Glu
455
Ala
Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu
615
Phe
Ala

Thr

120
Glu

Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro
Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu
Ile
Lys

Ser

Lys
Ile
é]u
val
185
Ser
val
Met
Ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
AsSp
425
Lys
val
Ser
Ile
Asp
505
Glu
ASn
Lys
val
val
585
Leu
Arg
Ala
Leu

Trp

Asn Ala Ile

Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu
Pro
Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly
Leu
Gly
Ala

650
Ile

Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
GlIn
Asp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys
Ser
Thr
Gly
475
Leu
Thr
Gly
Pro
Glu
555
Ser
Pro
Leu
Pro
Pro
635
Gly

Lys

140
His
Lys
Gly
Asn
ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Ash
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
Asn
Asp
val
Asp
Ser
620
Gln
Lys

Lys

125
Ile

Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
GIn
365
Ala
Ile
Phe
Glu
Thr
445
ASp
Lys
Leu
Glu
val
525
Asp
Ser
Pro
Gln
Ser
605
Gly
Ile
Tyr

Asp

Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
AsSn
Leu
Lys
Glu
430
Gly
Pro
Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val
Glu
Thr
Thr

Ser

Pro
val

Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val

Met
Leu
val

335
Tyr
Thr
Ala
Glu
Arg
415

Pro
Asn
val

Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile
val

Tyr
Thr

655
Leu

Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
ASn
Lys
Ser
Gln
Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe
Ile
Thr

640
Glu

Ser



snoe ee oseve
.o .o ] M

oeee
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660 665 670
Glu Ala Glu Arg Ala Ala Ala GIn Ala Tyr Ala Lys Glu Lys Gly Leu
675 680 685
Thr Pro Pro Ser Thr Asp His GIn Asp Ser Gly Asn Thr Glu Ala Lys
690 695 - 700
Gly Ala Glu Ala Ile Tyr Asn Arg val Lys Ala Ala Lys Lys val Pro
705 710 715 720
Leu Asp Arg Met Pro Tyr Asn Leu GIn Tyr Thr val Glu val Lys Asn
725 730 735
Gly ser Leu Ile Ile Pro His Tyr Asp His Tyr His Asn Ile Lys Phe
740 745 750
Glu Trp Phe Asp Glu Gly Leu Tyr Glu Ala Pro Lys Gly Tyr Ser Leu
755 760 765
Glu Asp Leu Leu Ala Thr val Lys Tyr Tyr val Glu Pro Arg Asn Ala
770 775 780
Ser Asp His val Arg Lys Asn Lys Ala Asp GIn Asp Ser Lys Pro Asp
785 790 795 800
Glu Asp Lys Glu His Asp Glu val Ser Glu Pro Thr His Pro Glu Ser
805 810 815
Asp Glu Lys Glu Asn His Ala Gly Leu Asn Pro Ser Ala Asp Asn Leu
820 825 830
Tyr Lys Pro ser Thr Asp Thr Glu Glu Thr Glu Glu Glu Ala Glu Asp
835 840 845
Thr T?g Asp Glu Ala Glu §;§ Pro Gly Thr Pro Ser 1le Arg Gln Asn
8 .
Ala Met Glu Thr Leu Thr Gly Leu Lys Ser Ser Leu Leu Leu Gly Thr
865 870 875 880
Lys Asp Asn Asn Thr Ile ser Ala Glu val Asp Ser Leu Leu Ala Leu
885 890 895
Leu Lys Glu Ser GIn Pro Ala Pro Ile Gln
900 905

<210> 370

<211> 906
<212> PRT
<213> unknown

<220>
<223> VP 90

<400> 370
Mit Gln ITe Thr Tyr Thr Asp Asp Glu Ile GIn val Ala Lys Leu Ala
5 10 15

Gly Lys Tyr Tgr Thr Glu Asp Gly Tyr Ile Phe Asp Thr Ser Trp Ile
2 25 30

Lys Lys ggp Ser Leu Ser Glu Aga Glu Arg Ala Ala 21a Gln Ala Tyr

4 5
Ala E%s Glu Lys Gly Leu Thr Pro Pro Ser Thr Asp His GIn Asp Ser
55 60

Gly Asn Thr Glu Ala Lys Gly Ala Glu Ala Tle Tyr Asn Arg val Lys

65 70 75 80

Ala Ala Lys Lys v?1 Pro Leu Asp Arg Mgt Pro Tyr Asn Leu Gln Tyr

8 9 95

Thr val Glu val Lys Asn Gly Ser Leu Ile Ile Pro His Tyr Asp His
100 105 110

Tyr His Asn Ile Lys Phe Glu Trp Phe Asp Glu Gly Leu Tyr Glu Ala

115 120 125
Pro Lys Gly Tyr Ser Leu Glu Asp Leu Leu Ala Thr val Lys Tyr Tyr
130 135 140

val Glu Pro Arg Asn Ala Ser Asp His val Arg Lys Asn Lys Ala Asp

145 150 155 160

Gln Asp Ser Lys Pro Asp Glu Asp Lys Glu His Asp Glu val Ser Glu

165 170 175

Pro Thr His Pro Glu Ser Asp Glu Lys Glu Asn His Ala Gly Leu Asn
180 185 190

Pro ser Ala Asp Asn Leu Tyr Lys Pro Ser Thr Asp Thr Glu Glu Thr

195 200 205



Glu
Pro
225
Ser
ASp
Gly
Pro
Glu
305
Glu
Lys
Glu
Glu
Lys
385
Arg
Ser
Gly
Gly
Thr
465
Phe
Glu
Pro
Gly
Gly
545
Ser
Ala
Arg
Arg
Lys
625
Thr
Tyr
Lys
Asn
Lys
705
Ser

Gln

Glu
210
Ser
Leu
Ser
Pro
ser
290
Glu
Ser
Lys
Glu
Gln
370
Ile
Glu
Gly
Ile
val
450
Asn
Thr
Leu
Asp
val
530
Gln
Tyr
Ser
val
val
610
val
Arg
Leu
Glu
Lys
690
Thr
Thr

Glu

Glu
Ile
Leu
Leu
Gln
275
Pro
Asp
Gly
Asp
val
355
Asp
Glu
Ser
Asp
Gly
435
Ala
val
Leu
Glu
Gly
515
Gly
Thr
Asp
Gln
Asnh
595
Phe
Gly
Thr
Asp
Asn
675
Ala
Ser
Ser

Lys

Ala
Arg
Leu
Leu
260
Ile
Ser
Gly
Phe
Leu
340
Lys
Tyr
Glu
Ile
His
420
His
Lys
val
Ala
Lys
500
Lys
AsSn
Phe
Gly
Thr
580
Pro
Asp
Glu
Ala
AsSn
660
Gln
Gln
Glu
Asn

val
740

Glu
Gln
Gly
245
Ala
Gly
Leu
Tyr
val
325
Thr
Thr
Pro
Lys
val
405
His
Ser
Lys
ASn
Asn
485
Lys
val
Ile
Lys
Thr
565
Ile
Gln
Glu
Ile
Gly
645
Gln
Thr
Glu
Lys
Ser

725
Ala

Asp Thr

Asn
230
Thr
Leu
Gln
Pro
Gly
310
Met
Glu
Ser
Gly
Ile
390
val
His
His
Glu
Leu
470
Gly
Leu
Leu
Ala
Tyr
550
Phe
Phe
Phe
Phe
Lys
630
Asn
Ser
Asp
Asn
val
710
Thr

Lys

215
Ala

Lys
Leu
Pro
Ile
295
Phe
Ser
Glu
His
Asn
375
Ala
Asn
Ala
Ser
Gly
455
Leu
Gin
Gly
Glu
Asn
535
Thr
Thr
Tyr
Ala
His
615
Leu
Lys
Thr
Lys
Ser
695
Glu
Leu

Phe

Thr
Met
Asp
Lys
Thr
280
Asn
Asp
His
Gln
Asn
360
Ala
Gly
Lyvs
Asp
Asn
440
Asn
Lys
Lys
Ile
Lys
520
Phe
Ile
val
Pro
val
600
Gly
Pro
Ile
Tyr
Pro
680
Lys
Lys
Glu

Ala

Asp
Glu
Asn
Glu
265
Leu
Pro
Ala
Gly
Ile
345
Gly
Lys
Ile
Glu
Pro
425
Tyr
Lys
AsSn
Arg
Asn
505
val
Glu
Ala
Pro
Phe
585
Pro
Asn
Ile
Pro
Ile
665
Ser
Leu
Glu
Glu

Glu
745

244

Glu Ala Glu

Thr
Asn
250
Ser
Pro
Gly
Asn
Asp
330
Lys
Leu
Glu
Met
Lys
410
Ile
Glu
val
Ser
val
490
Met
Ser
Leu
Ser
Thr
570
H1s
Lys
Ala
Pro
val
650
val
Ile
Asp
Lys
val

730
ser

Leu
235
Thr
Gln
Asn
Thr
Arg
315
Ser
Ala
Asp
Met
Lys
395
Asn
Asp
Leu
Tyr
Thr
475
Ser
Leu
Gly
Asp
Lys
555
Ser
Ala
Gly
Tyr
Lys
635
Thr
Glu
Leu
Glu
Leu
715
Pro

Tyr

220
Thr

Ile
Pro
Asn
Ser
300
Ile
AsSn
Ala
Ser
Lys
380
Gln
Ala
Glu
Phe
Thr
460
Phe
Phe
val
Lys
Gln
540
Asp
Leu
Gly
Thr
Leu
620
Leu
Phe
val
Pro
Lys
700
Ser
Thr

Gly

Ile
Gly
Ser
Ala
Ser
285
His
Ile
His
Gln
Leu
365
Asp
Tyr
Ile
His
Lys
445
Gly
Asnh
Ser
Lys
val

525
Pro
Tyr
Ala
Asp
Asp
605
Glu
Asn
Met
Pro
Gln
685
val

Glu
val

Met

Pro Gly Thr

Leu
Ala
Pro
270
Leu
Glu
Ala
Tyr
Lys
350
Ser
Leu
Gly
Ile
Lys
430
Pro
Glu
Asn
Phe
Leu
510
Phe
Tyr
Pro
Tyr
Thr
590
Ala
Asn
Gln
Ala
Ile
670
Phe
Glu
Thr
Asp

Lys
750

Lys
Glu
255
Ile
Ala
Lys
Glu
Phe
335
H1s
Ser
Asp
val

Tyr
415
Pro
Glu
Glu
Gln
Pro
495
Ile
Gly
Leu
Glu
Lys
575
Tyr
Leu
Asn
Gly
Asn
655
Leu
Lys
Glu
Gly
Pro

735
Leu

Ser
240
val
Gln
Thr
His
Asp
320
Phe
Leu
His
Lys
Lys
400
Pro
val

Glu
Leu
Asn
480
Pro
Thr
Glu
Pro
val

560
Met
Leu
val
Tyr
Thr
640
Ala
Glu
Arg
Pro
Asn

720
val



Asn
Gly
Gln
785
Gly
Pro
Asn
Asp
Leu
865
Phe

Ile

val
Glu
770
Gly
Thr
Glu
Gly
Pro
850
Glu
Asn

Lys

Leu Phe Asn Met Asp

755
val

Asn
val
Ala
Met
835
Ala
Lys
Met

Lys

<210> 371

<211> 906
<212> PRT

<213>

<220>

<223>
<400>

VP 91
371

Met Gln Ile
1

Ser Pro Ser

Glu
Ser
Lys
65

Glu
GIn
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
Asp
val

GIn

Asp
Gly
50

Asp
val
Asp
Glu
Ser
130
Asp
Gly
Ala
val

Leu
210

Glu
Gly
Gly
Thr

Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
Gly
His
Lys
val
195
Ala
Lys
Lys
Asn

Phe
275

ITe
Gly
Glu
Pro
820
Leu
Leu
Phe
Asp

Asn
900

unknown

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn

Asn

Lys
val
Ile

260
Lys

Lys
Glu
Asn
805
Asn
Asn
Glu
Thr
Gly

885
Leu

GIn
Pro
Gly
Met
Glu
Ser
Gly
Ile
val
His
His
165
Glu
Leu

Gly

Leu
Leu
245
Ala

Tyr

Lys
Asn
790
GIn
Glu
Pro
Glu
Ala
870
Thr

Ser

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
GlIn
Gly
230
Glu
Asn

Thr

Asn
775
Lys
Pro
Lys
Glu
Ala
855
Ser
Ile

Asp

Thr
AsSn
Asp
Ser
55

Gln
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys

Lys
215

Ile
Lys
Phe

Ile

Gly Thr
760

Met
Pro
Thr
Pro
Gly
840
Pro
Tyr
Glu
Phe

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu

Ala
280

Ala
Ser
Glu
val
825
Asn
Ala
Gly
Leu

Ile
905

Pro
Gly
25

Asn
Asp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
Ser

val

Met
Ser
Leu

265
Ser

Ile Glu Leu Tyr
765

Asp phe Thr Gly

780
Glu Asn Gly Lys
795

Asn Lys Pro Ala

810

Lys Pro Glu Asn

val Gly ser Asp
845

val Asp Pro val

860
Leu Gly Leu Asp
875

Arg Leu Pro Ser

890

Ala

Asn Asn Ser Leu
Thr Ser His Glu

Arg Ile 1le Ala
45
Ser Asn His Tyr
60
Ala Ala GlIn Lys
75

ASp Ser Leu Ser
90

Met Lys Asp Leu

Lys GIn Tyr Gly
125

Asn Ala Ile Ile

140
Asp Glu His Lys
155

Leu Phe Lys Pro

170

Tyr Thr Gly Glu

Thr Phe Asn Asn

205

Ser Phe Ser Phe
220

Leu val Lys Leu
235

Gly Lys val phe

250

Asp Gln Pro Tyr

Lys Asp Tyr Pro
285

Leu
Glu
val
Asp
Ser
830
Pro
Gln

Ser

Gly

Ala
Lys
Glu
Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln

Pro

Ile
Gly
Leu

270
Glu

Pro
Ala
ser
Ser
815
Thr
Met
Glu
val

Glu
895

Thr
15

His
Asp
Phe
Leu
His
95

Lys
Lys
Pro
val
Glu
175
Leu
Asn

Pro

Thr
Glu
255
Pro

val

Ser
Pro
Thr
800
Leu
Asp
Leu
Lys
Ile

880
val

Pro
Glu
Glu
Lys
Glu
Glu
Lys
Arg
ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly

Ser



Tyr
ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr
Thr
Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn
Lys
625
Asp
Asp
Glu
Thr
Gly
705
Leu
Gly
Glu
Glu
Ser
785
Glu

Asp

Asp Gly Thr phe
290
Gln Thr Ile phe
Phe
325

Phe

Asn Pro Gln
Glu
340

Ile

Phe Asp
Glu
355
Ala

Gly Lys

Thr Asn
370
Asp

Gly

Asn Gln Ser

Asn Gln Thr Asp
405
Glu Asn
420

Lys

Ala GIn

Glu val
435

Asn

Ser

Ser Ser Thr

450
Lys Ala

val Lys

Phe Met
485
Lys

Leu Asn

val Ile Lys

500

Asn Gly Glu Asn

515
val Glu Asn Gln
530
Ala Glu

Pro Asn

Pro
565
Glu

Met Leu Asn
Glu
580

Thr

Ala Leu

Phe Ala
595

Asp

Lys
Met Thr
610
Lys

Gly

Asn Leu Ser
Gln
645

Phe

Asp Glu Ile
Ile
660

Arg

Gly Tyr

Glu Ala
675
Pro

Ala

Pro Ser Thr

690
Ala Ile

Glu Ala

Met Pro
725

Ile

Asp Arg
Ile
740
Asp

Ser Leu

Phe Glu
755

Leu

Trp

Asp Leu Ala

770
Asp His val Arg
His
805
Asn

Asp Lys Glu
Glu

820

Glu Lys

Thr val

295
Tyr Pro
310
Ala val

His Gly

Leu Pro
Ile
375
Tyr

Lys

Thr
390
Lys Pro

ser Lys

Glu Lys
Glu
455
Ala

Leu

Phe
470
Asp Gly

Asn Met

Lys Pro
Thr
535
Pro

Pro

Lys
550
Glu Gly

Ala Pro

ser Tyr
Glu
615
Phe

Ile

Asp
630
val Ala

Asp Thr

Ala Ala

His
695
Asn

Asp

Tyr
710
Tyr Asn

Pro His

Gly Leu

val
775
Asn

Thr

Lys
790
Asp Glu

His Ala

Phe
Pro
Asn
Ile
360
Pro
Ile
Ser
Leu
Glu
440
Glu
Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu
Ile
Lys
Ser
Gln
680
Gln
Arg
Leu
Tyr
Tyr
760
Lys
Lys
val

Gly

475
Leu

Thr
Gly
Pro
Glu
55§
Ser
Pro
Leu
Pro
Pro
635
Gly
Lys
Ala
Gly
Ala
715
Thr
Tyr
Pro
val
Gin
795
Pro

Pro

Asn
Met
380
Pro
Gln
val
Glu
val
460
Met
Tyr
Gly
Lys
Ala
540
Asn
Asp
val
Asp
Ser
620
GlIn
Lys
Lys
Lys
Asn
700
Ala
val
His
Lys
Glu
780
Asp
Thr

Ser

AsSn
Gln
365
Ala
Ile
Phe
Glu
Thr
445
Asp
Lys
Leu
Glu
val
525
Asp
Ser
Pro
Gln
Ser
605
Gly
Ile
Tyr
Asp
Glu
685
Thr
Lys
Glu
Asn
Gly
765
Pro
Ser
His

Ala

Gly

Lys Met Ala

Leu Arg
320

Arg

Tyr

val
335
Tyr

Leu

Asn
350
Gly

Lys

Thr Thr

Asn Ala Tyr

Leu Glu Lys

400

Lys Arg Asn
415

Glu Pro

430

Lys

Asn Ser

Pro val GlIn
Asn
480

Gly

Leu Glu

Ser
495
Pro

Pro
Ala GlIn
510
Ser

Thr Gly

Ser Leu Pro

Thr Asn
560

Asp

Asp
Met Leu
575
Glu Lys
590

val

Leu

ITe pPhe

Glu val 1le
Thr
640

Glu

Thr Tyr
Thr
655
Leu

Thr
Ser Ser
670
Lys

Gly Leu

Glu Ala Lys
Pro
720

Asn

Lys val

val Lys
735
Lys

Ile Phe

750
Tyr

Ser Leu

Arg Asn Ala

Pro Asp
800

Ser

Lys

Glu
815
Asn Leu

Pro

Asp
830



Tyr Lys Pro Ser Thr Asp

Thr Thr Asp

835
Glu

850

Ala Met Glu

865

LYySs Asp Asn

Leu Lys Glu

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

<220>
<223>

<400>

Met GIn

1

Gly Lys

Lys
Ala
Gly
65

Ala
Thr
Tyr

Pro

LysS
Lys
50

Asn
Ala
val
His

Lys

Thr

Asn

Ser
900

372
906
PRT
Unknown

VP 92

372
Ile Thr

Thr
20
Ser

Tyr

Asp
35
Glu Lys

Thr Glu

Lys Lys
val
100
Ile

Glu

Asn
115

Gly Tyr

130

val
145

Gln
Pro
Pro

Glu

Glu
Asp
Thr
Ser

Glu

Pro Arg

Ser Lys
Pro
180
Asp

His

Ala
195

Glu Ala

210

Pro
225
ser
Asp
Gly

Pro

Ser
Leu
Ser
Pro

Ser

Ile Arg

Leu Leu
Leu
260
Ile

Leu

Gln
275

Pro Ser

290

Glu
305
Glu
Lys

Glu

Glu
Ser
Lys
Glu

Asp Gly

Gly phe
Leu
340
Lys

Asp

val
355

Ala
Leu
Thr

885
Gln

Tyr
Thr
Leu
Gly
Ala
val
85

Lys
Lys
Ser
Asn
Pro
165
Glu
Asn
Glu
GIn
Gly
245
Ala
Gly
Leu
Tyr
val
325
Thr

Thr

Glu

Thr
870

Ile

Pro

Thr
Glu
ser
Leu
Lys
70

Pro
Asn
Phe
Leu
Ala
150
Asp
Ser
Leu
Asp
Asn
230
Thr
Leu
Gln
Pro
Gly
310
Met
Glu

Ser

Thr
Ile
855
Gly

Ser

Ala

Asp
Asp
Glu
Thr
55

Gly
Leu
Gly
Glu
Glu
135
Ser
Glu
Asp
Tyr
Thr
215
Ala
Lys
Leu
Pro
Ile
295
Phe
Ser
Glu

His

Glu
840
Pro

Leu

Ala

Pro

Asp
Gly
Ala
40

Pro
Ala
Asp
Ser
Trp
120
Asp
Asp
Asp
Glu
Lys
200
Thr
Met
Asp
Lys
Thr
280
Asn
Asp
Ser
Gln

Asn
360

[ XK XN 2

244
Glu Thr
Gly Thr
Lys Ser
val

890
GlIn

Glu

Ile
905

Ile
10
ITle

Glu
Tyr
Glu Arg
Pro Ser
Glu Ala
Met

90
Ile

Arg

Leu
105
Phe Asp

Leu Leu

His val
Glu
170
Glu

Lys

Lys
185
Pro Ser

Asp Glu

Glu Thr

Asn
250
ser

Asn

Glu
265
Leu Pro

Pro Gly

Ala Asn

Gly Asp
330
Ile Lys
345

Gly Leu

Glu
Pro

ser
875

Asp

Gln
Phe
Ala
Thr
Ile
75

Pro
Ile
Glu

Ala

Arg
155
His
Asn
Thr
Ala
Leu
235
Thr
Gln
Asn
Thr
Arg
315
Ser
Ala

Asp

Glu
ser

860
Leu

Ser

val
Asp
Ala
Asp
60

Tyr
Tyr
Pro
Gly
Thr
140
Lys
Asp
His
Asp
Glu
220
Thr
Ile
Pro
Asn
Ser
300
Ile
Asn
Ala

Ser

Glu
845
Ile

Leu

Leu

Ala
Thr
Ala
45

His
ASn
AsSn
His
Leu
125
val
Asn
Glu
Ala
Thr
205
Ile
Gly
Ser
Ala
Ser
285
His
Ile
His
Gln

Leu
365

Ala Glu Asp

Arg GIn Asn
Thr

880

Leu Gly

Ala
895

Leu Leu

Leu Ala
15

Trp

Lys

ser Ile

Gln Ala Tyr

GIn Asp ser

val Lys
80

Tyr

Arg

Gln
95
Asp

Leu
Tyr His
110
Tyr

Glu Ala

Lys Tyr Tyr

Ala Asp
160
Glu

Lys
val Ser
175
Gly Leu Asn
190
Glu

Glu Thr

Pro Gly Thr
Ser
240

val

Leu Lys
Glu
255
ITe

Ala

Pro Gln

270
Leu

Ala Thr

Glu Lys His

Ala Glu Asp
320
Phe Phe
335

His

Tyr
Lys Leu
350

Ser Ser



Glu
Lys
385
Arg
Ser
Gly
Gly
Thr
465
Phe
Glu
Pro
Gly
Gly
545
Ser
Ala
Arg
Arg
Lys
625
Thr
Tyr
Lys
Asn
Lys
705
Ser
GlIn
Asn
Gly
GlIn
785
Gly
Pro
Asn
Asp
Leu
865
Phe

Ile

Gln
370
Ile
Glu
Gly
Ile
val
450
Asn
Thr
Leu
Asp
val
530
Gln
Tyr
Ser
val
val
610
val
Arg
Leu
Glu
Lys
690
Thr
Thr
Glu
val
Glu
770
Gly
Thr
Glu
Gly
Pro
850
Glu
Asn

Lys

Asp Tyr Pro Gly Asn

Glu
Ser
Asp
Gly
435
Ala
val
Leu
Glu
Gly
515
Gly
Thr
Asp
GIn
Asn
595
Phe
Gly
Thr
Asp
ASnh
675
Ala
Ser
Ser
Lys
Leu
755
val
Asn
val
Ala
Met
835
Ala
Lys
Met

Lys

Glu
Ile
Gly
420
His
Lys
val
Ala
Lys
500
Lys
Asn
Phe
Gly
Thr
580
Pro
Asp
Glu
Ala
Asn
660
Gln
GIn
Glu
ASn
val
740
Phe
Ile
Gly
Glu
Pro
820
Leu
Leu
Phe
ASp

Asn
900

Lys
val
405
His
Ser
Lys
Asn
Asn
485
Lys
val
Ile
Lys
Thr
565
Ile
GIn
Glu
Ile
Gly
645
Glin
Thr
Glu
Lys
ser
725
Ala
Asn
Lys
Glu
Asn
805
Asn
AsSn
Glu
Thr
Gly

885
Leu

Ile
390
val
His
His
Glu
Leu
470
Gly
Leu
Leu
Ala
Tyr
550
Phe
Phe
Phe
Phe
Lys
630
Asn
Ser
Asp
Asn
val
710
Thr
Lys
Met
Lys
Asn
790
GlIn
Glu
Pro
Glu
Ala
870
Thr

ser

375
Ala

Asn
Ala
Ser
Gly
455
Leu
Gln
Gly
Glu
Asn
535
Thr
Thr
Tyr
Ala
His
615
Leu
Lys
Thr
Lys
Ser
695
Glu
Leu
Phe
Asp
Asn
775
Lys
Pro
Lys
Glu
Ala
855
Ser
Ile

Asp

Ala
Gly
Lys
Asp
Asn
440
Asn
Lys
Lys
Ile
Lys
520
Phe
Ile
val
Pro
val
600
Gly
Pro
Ile
Tyr
Pro
680
Lys
Lys
Glu
Ala
Gly
760
Met
Pro
Thr
Pro
Gly
840
Pro
Tyr
Glu

Phe

Pro
Ile
665
Ser
Leu
Glu
Glu
Glu
745
Thr
Ala
Ser
Glu
val
825
Asn
Ala
Gly
Leu

Ile
905

Ser
val
490
Met
Ser
Leu
Ser
Thr
570
His
Lys
Ala
Pro
val
650
val
Ile
Asp
Lys
val
730
Ser
Ile
Asp
Glu
Asn
810
Lys
val
val
Leu
Arg

890
Ala

Asp
Lys
555
Ser
Ala
Gly
Tyr
Lys
635
Thr
Glu
Leu
Glu
Leu
715
Pro
Tyr
Glu
Phe
Asn
795
Lys
Pro
Gly
Asp
Gly

875
Leu

Gln
Ala
Glu
Phe
Thr
460
Phe
Phe
val

Lys
Gln
540
Asp
Leu
Gly
Thr
Leu
620
Leu
Phe
val

Pro
Lys
700
Ser
Thr
Gly
Leu
Thr
780
Gly
Pro
Glu
Ser
Pro
860
Leu

Pro

Asp
Tyr
Ile
His
Lys
445
Gly
Asn
Ser
Lys
val
525
Pro
Tyr
Ala
Asp
Asp
605
Glu
Asn
Met
Pro
Gln
685
val
Glu
val
Met
Tyr
765
Gly
Lys
Ala
Asn
Asp
845
val
Asp

Ser

Leu
Gly
Ile
Lys
430
Pro
Glu
Asn
Phe
Leu
510
Phe
Tyr
Pro
Tyr
Thr
590
Ala
Asn

Gln

Ala.

Ile
670
Phe
Glu
Thr
Asp
Lys
750
Leu
Glu
val
Asp
Ser
830
Pro
Gln
Ser

Gly

Asp
val
Tyr
415
Pro
Glu
Glu
GIn
Pro
495
Ile
Gly
Leu
Glu
Lys
575
Tyr
Leu
Asn
Gly
Asn
655
Leu
Lys
Glu
Gly
Pro
735
Leu
Pro
Ala
Ser
Ser
815
Thr
Met
Glu
val

Glu
895

Lys
Lys
400
Pro
val
Glu
Leu
Asn
480
Pro
Thr
Glu
Pro
val

560
Met
Leu
val

TYyr
Thr
640
Ala
Glu
Arg
Pro
Asn
720
val

Glu
Ser
Pro
Thr
800
Leu
Asp
Leu
Lys
Ile

880
val



<210>

<211>
<212>
<213>

<220>

<223>
<400>

Met
1

ser
Glu
Ser
Lys
65

Glu
Gln
Ile
Glu
Gly
145
Ile
val
Asn
Thr
Leu
225
ASp
val
Gln
Tyr
Ser
305
val
val
val
Arg
Leu
385
Glu
Lys
Thr

Thr

GIn
Pro
Asp
Gly
50

Asp
val
Asp
Glu
ser
130
Asp
Gly
Ala
val
Leu
210
Glu
Gly
Gly
Thr
Asp
290
GIn
Asn
Phe
Gly
Thr
370
Asp
Asn
Ala
Ser

Ser

373
906
PRT
unknown

VP 93
373

Ile
Ser
Gly
35

Phe
Leu
Lys
Tyr
Glu
115
Ile
His
His
Lys
val
195
Ala
Lys
Lys
Asn
Phe
275
Gly
Thr
Pro
Asp
Glu
355
Ala
Asn
Gln
Gln
Glu

435
Asn

Gly
Leu
20

Tyr
val
Thr
Thr
Pro
100
Lys
val
His
Ser
Lys
180
Asn
Asn
Lys
val
Ile
260
LysS
Thr
Ile
GlIn
Glu
340
Ile
Gly
Gln
Thr
Glu
420
Lys

Ser

Gln
Pro
Gly
Met
Glu
Ser
85

Gly
Ile
val
His
His
165
Glu
Leu
Gly
Leu
Leu
245
Ala
Tyr
Phe
Phe
Phe
325
Phe
Lys
Asn
Ser
Asp
405
ASn
val

Thr

Pro
Ile
Phe
Ser
Glu
70

His
Asn
Ala
Asn
Ala
150
Ser
Gly
Leu
Gln
Gly
230
Glu
Asn
Thr
Thr
Tyr
310
Ala
His
Leu
Lys
Thr
390
Lys
ser
Glu

Leu

Thr
Asn
Asp
His
55

Gln
Asn
Ala
Gly
Lys
135
Asp
Asn
Asn
Lys
Lys
215
Ile
Lys
Phe
Ile
val
295
Pro
val
Gly
Pro
Ile
375
Tyr
Pro
Lys
Lys

Glu

Leu
Pro
Ala
40

Gly
Ile
Gly
Lys
Ile
120
Glu
Pro
Tyr
Lys
Asn
200
Arg
Asn
val
Glu
Ala
280
Pro
Phe
Pro
ASn
Ile
360
Pro
Ile
Ser
Leu
Glu

440
Glu

Pro
Gly
25

AsSn
AsSp
Lys
Leu
Glu
105
Met
Lys
Ile
Glu
val
185
ser
val
Met
ser
Leu
265
Ser
Thr
His
Lys
Ala
345
Pro
val
val
Ile
Asp
425
Lys

val

Asn
10

Thr
Arg
Ser
Ala
Asp
Met
Lys
Asn
Asp
Leu
170
Tyr
Thr
Ser
Leu
Gly
250
Asp
Lys
Ser
Ala
Gly
330
Tyr
Lys
Thr
Glu
Leu
410
Glu
Leu

Pro

Asn
ser
Ile
AsSn
Ala
75

ser
Lys
Gln
Ala
Glu
155
Phe
Thr
Phe
Phe
val
235
Lys
Gln
AsSp
Leu
Gly
315
Thr
Leu
Leu
Phe
val
395
Pro
Lys
ser

Thr

ser
His
Ile
His
60

GIn
Leu
Asp
Tyr
Ile
140
His
LysS
Gly
AsSn
ser
220
Lys
val
Pro
Tyr
Ala
300
Asp
Asp
Glu
Asn
Met
380
Pro
Gln
val
Glu

val

Leu
Glu
Ala
45

Tyr
Lys
Ser
Leu
Gly
125
Ile
Lys
Pro
Glu
Asn
205
Phe
Leu
Phe
Tyr
Pro
285
Tyr
Thr
Ala
Asn
GlIn
365
Ala
Ile
Phe
Glu
Thr

445
Asp

os o0ee
]

Ala
Lys
30

Glu
Phe
His
Ser
Asp
110
val
Tyr
Pro
Glu
Glu
190
Gln
Pro
Ile
Gly
Leu
270
Glu
Lys
Tyr
Leu
Asn
350
Gly
Asn
Leu
Lys
Glu
430
Gly

Pro

Thr
15
His
Asp
Phe
Leu
His
95
Lys
Lys
Pro
val
Glu
175
Leu
Asn
Pro
Thr
Glu
255
Pro
val
Met
Leu
val
335
Tyr
Thr
Ala
Glu
Arg
415
Pro
Asn

val

Pro
Glu
Glu
Lys
Glu
Glu
Lys
Arg
Ser
Gly
160
Gly
Thr
Phe
Glu
Pro
240
Gly
Gly
Ser
Ala
Arg
320
Arg
Lys
Thr
Tyr
Lys
400
AsSn
Lys
Ser

Gln



Glu
465
val
Glu
Gly
Thr
Glu
545
Gly
Pro
Glu
Asn
Lys
625
AsSp
Asp
Glu
Thr
Gly
705
Leu
Gly
Glu
Glu
Ser
785
Glu
Asp
Tyr
Thr
Ala
865
Lys

Leu

450
Lys

Leu
val
Asn
val
530
Ala
Met
Ala
Lys
Met
610
Lys
Asp
Gly
Ala
Pro
690
Ala
Asp
ser
Trp
AS

770
Asp
Asp
Glu
Lys
Thr
850
Met
Asp

Lys

val
Phe
Ile
Gly
515
Glu
Pro
Leu
Leu
Phe
595
Asp
Asn
Glu
Tyr
Glu
675
Pro
Glu
Arg
Leu

Phe
755

p Leu

His
Lys
Lys
Pro
835
Asp
Glu
Asn

Glu

<210> 374

<211> 259

<212>

PRT

Ala
Asn
Lys
500
Glu
Asn
Asn
Asn
Glu
580
Thr
Gly
Leu
Ile
Ile
660
Arg
ser
Ala
Met
Ile
740
Asp
Leu
val
Glu
Glu
820
ser
Glu
Thr

Asn

ser
900

<213> unknown

<220>
<223> VP43s

Lys
Met
485
Lys
AsSn
Gln
Glu
Pro
565
Glu
Ala
Thr
Ser
Gln
645
Phe
Ala
Thr
Ile
Pro
725
Ile
Glu
Ala
Arg
His
805
Asn
Thr
Ala
Leu
Thr

885
GlIn

Phe
470
Asp
Asn
Lys
Pro
Lys
550
Glu
Ala
Ser
Ile
Asp
630
val
Asp
Ala
Asp
Tyr
710
Tyr
Pro
Gly
Thr
Lys
790
Asp
His
Asp
Glu
Thr
870
Ile

Pro

455
Ala

Gly
Met
Pro
Thr
535
Pro
Gly
Pro
Tyr
Glu
615
Phe
Ala
Thr
Ala
His
695
Asn
AsSn
Ser
Leu
val
775
Asn
Glu
Ala
Thr
Ile
855
Gly
Ser

Ala

Glu
Thr
Ala
Ser
520
Glu
val
Asn
Ala
Gly
600
Leu
Ile
Lys
ser
Gln
6380
Gln
Arg
Leu
Tyr
Tyr
760
Lys
Lys
val
Gly
Glu
840
Pro
Leu
Ala

Pro

Ser
Ile
Asp
505
Glu
ASn
Lys
val
val
585
Leu
Arg
Ala
Leu
Trp
665
Ala
Asp
val
Gln
Asp
745
Glu
Tyr
Ala
Ser
Leu
825
Glu
Gly
Lys
Glu

Ile
905

Tyr
Glu
490
Phe
Asn
Lys
Pro
Gly
570
Asp
Gly
Leu
Gly
Ala
650
Ile
Tyr
Ser
Lys
Tyr
730
His
Ala
Tyr
Asp
Glu
810
Asn
Thr
Thr
Ser
val

890
Gln

Pro
Glu
555
ser
Pro
Leu
Pro
Pro
635
Gly
Lys
Ala
Gly
Ala
715
Thr
Tyr
Pro
val
Gln
795
Pro
Pro
Glu
Pro
Ser

875
Asp

460
Met

Tyr
Gly
Lys
Ala
540
Asn
Asp
val
Asp
Ser
620
Gln
Lys
Lys
Lys
Asn
700
Ala
val
His
Lys
Glu
780
Asp
Thr
ser
Glu
Ser
860
Leu

ser

.
eoce

Lys
Leu
Glu
val
525
Asp
Ser
Pro
GlIn
Ser
605
Gly
Ile
Tyr
Asp
Glu
685
Thr
Lys
Glu
Asn
Gly
765
Pro
Ser
His
Ala
Glu
845
Ile
Leu

Leu

esese
L)

Leu
Pro
Ala
510
Ser
Ser
Thr
Met
Glu
590
val
Glu
Thr
Thr
Ser
670
Lys
Glu
Lys
val
Ile
750
Tyr
Arg
Lys
Pro
Asp
830
Ala
Arg
Leu

Leu

Glu
Ser
495
Pro
Thr
Leu
Asp
Leu
575
Lys
Ile
val
Tyr
Thr
655
Leu
Gly
Ala
val
Lys
735
Lys
Ser
Asn
Pro
Glu
815
Asn
Glu
Gln
Gly

Ala
895

Asn
480
Gly
Gln
Gly
Pro
Asn
560
Asp
Leu
Phe
Ile
Thr
640
Glu
Ser
Leu
Lys
Pro
720
Asn
Phe
Leu
Ala
Asp
800
Ser
Leu
Asp
Asn
Thr

880
Leu
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<400> 374
Met Leu Ala Gly L)S/s Tyr Thr Thr Glu Asp Gly Tyr Ile Phe ,%_g,p Thr
1 10
Ser Trp Ile 555 Lys Asp Ser Leu Ser Glu Ala Glu Arg Aéa Ala Ala
25 3
Gln Ala gyr Ala Lys Glu Lys Ggy Leu Thr Pro Pro Sgr Thr Asp His
5 4 4

Gln Aép Ser Gly Asn Thr Glu Ala Lys Gly Ala Glu Ala Ile Tyr Asn
5 55 60

Arg val Lys Ala Ala Lys Lys val Pro Leu Asp Arg Met Pro Tyr Asn

65 70 75 80

Leu GIn Tyr Thr ga] Glu val Lys Asn Gly Ser Leu Ile Ile ;go His

: 5 90

Tyr Asp His Tyr His Asn Ile Lys Phe Glu Trp Phe Asp Glu Gly Leu

100 105 110
Tyr Glu Ala Pro Lys Gly Tyr Ser Leu Glu Asp Leu Leu Ala Thr val
115 120 125

Lys Tyr Tyr val Glu Pro Arg Asn Ala Ser Asp His val Arg Lys Asn
130 135 140

Lys Ala Asp GIn Asp Ser Lys Pro Asp Glu Asp Lys Glu His Asp Glu

145 150 155 160

val Ser Glu Pro Thr His Pro Glu Ser Asp Glu Lys Glu Asn His Ala

165 170 175
Gly Leu Asn Pro Ser Ala Asp Asn Leu Tyr Lys Pro Ser Thr Asp Thr
180 . 185 190
Glu Glu Thr Glu Glu Glu Ala Glu Asp Thr Thr Asp Glu Ala Glu Ile
195 200 205

Pro Gly Thr Pro Ser Ile Arg GIn Asn Ala Met Glu Thr Leu Thr Gly
210 215 220

Leu Lys Ser Ser Leu Leu Leu Gly Thr Lys Asp Asn Asn Thr Ile Ser

225 230 235 240

Ala Glu val Asp Ser Leu Leu Ala Leu Leu Lys Glu Ser GIn Pro Ala

245 250 255
pro Ile GIn

<210> 375

<211> 268
<212> PRT
<213> Unknown

<220>
<223> NEW 86

<400> 375
Mgt Gln Ile Thr Tgr Thr Asp Asp Glu Ile GIn val Ala Lys Lgu Ala
10 1
Gly Lys Tyr ghr Thr Glu Asp Gly ;yr Ile Phe Asp Thr ger Trp Ile
0 5 0
Lys Lys ggp Ser Leu Ser Glu Ala Glu Arg Ala Ala Ala GIn Ala Tyr
40 45
Ala Lys Glu Lys Gly Leu Thr Pro Pro Ser Thr Asp His Gln Asp Ser
50 55 60
Gly Asn Thr Glu Ala Lys Gly Ala Glu Ala Ile Tyr Asn Arg val Lys
65 70 75 80
Ala Ala Lys Lys val Pro Leu Asp Arg Met Pro Tyr Asn Leu Gln Tyr
85 90 95
Thr val Glu val Lys Asn Gly Ser Leu Ile Ile Pro Pro Gly Asn Ile
100 105 110
Lys Phe Glu Trp Phe Asp Glu Gly Leu Tyr Glu Ala Pro Lys Gly Tyr
115 120 125
Ser Leu Glu Asp Leu Leu Ala Thr val Lys Tyr Tyr val Glu Pro Arg
130 135 140

Asn Ala Ser Asp His val Arg Lys Asn Lys Ala Asp Gln Asp Ser Lys
145 150 155 ' 160
Pro Asp Glu Asp Lys Glu His Asp Glu val Ser Glu Pro Thr His Pro



Glu
Asn
Glu
GIn
225
~Gly

Ala

<210>

<211>
<212>
<213>

Ser
Leu
Asp
210
Asn
Thr

Leu

<220>

<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

Xaa
1
Gln
Thr
His
Arg
65
Arg
Pro
Glu
Phe
Ala
145
Leu
Arg
Asp
Asn
val

225
Leu

Asp
Arg
Ser
Phe
50

Ile
Pro
Gln
Lys
Glu
130
Glu
ser
Glu
Leu
Leu
210
Asp

Gly

Asp
Tyr
195
Thr
Ala
Lys

Leu

376

999
PRT
unknown

Ile
His
Arg
35

Ile
Ile
Glu
Pro
Leu
115
Glu
Thr
His
Phe
Leu
195
Leu
Asp

Lys

Glu
180
Lys
Thr
Met
Asp

Lys
260

NEW 17

VARIANT
...V

Xaa = Methionine or nothing

VARIANT
(430)...(430)
Xaa = Glycine

VARIANT

(431)...(431)
Xaa = Proline

376

Asp
val
20

Thr
Pro
Pro
Glu
Ala
100
val
Asn
Ala
Lys
Tyr
180
Asp
Glu
Ile

Pro

165
Lys

Pro
Asp
Glu
Asn

245
Glu

sSer
Glu
Ala
Tyr
Leu
Pro
85

Pro
Lys
Gly
Ala
Leu
165
Asn
Asn
Arg

Leu

Asn

Glu
ser
Glu

Thr
230

‘Asn

Ser

Asn
Thr
Ala
215
Leu
Thr

GIn

His
ASp
200
Glu
Thr
Ile

Pro

or nothing

or nothing

Leu
Ser
Arg
Glu
Arg
70

Ser
Asn
Glu
val
Gly
150
Gly
Lys
Lys
Leu
Ala

230
Ala

Leu
ASp
Gly
Glin
55

Tyr
Pro
Pro
Ala
ser
135
Ile
Ala
Ala
Gly
Lys
215
Phe
GlIn

Lys
Gly
val
40

Met
Arg
Gln
Gln
val
120
Arg
Asp
Lys
Tyr
Arg
200
Asp
Leu

Ile

Ala
185
Thr
Ile
Gly
Ser

Ala
265

Gln
Leu
25

Ala
ser
Ser
Pro
Pro
105
Arg
TYyr
Ser
Lys
Asp
185
GIn
val
Ala

Thr

170
Gly

Glu
Pro
Leu
Ala

250
Pro

Leu
10

Ile
val
Glu
Asn
Thr
90

Ala
Lys
Ile
Lys
Thr
170
lLeu
val
Ser
Pro

Tyr

Leu
Glu
Gly
Lys
235
Glu

Ile

Tyr
Phe
Pro
Leu
His
75

Pro
Pro
val
Pro
Leu
155
Asp
Leu
Asp
Ser
Ile

235
Thr

ASn
Thr
Thr
220
ser
val

Gln

Lys
Asp
His
Glu
60

Trp
Glu
Ser
Gly
Ala
140
Ala
Leu
Ala
Phe
AS

220
Arg

Asp

Pro
Glu
205
Pro
ser

ASp

Leu
Pro
Gly
45

Lys
val
Pro
Asn
Asp
125
Lys
Lys
Pro
Arg

Glu
205

p Lys

His

Asp

ser
190
Glu
ser
Leu

Ser

Pro
Ala
30

Asn
Arg
Pro
ser
Pro
110
Gly
Asn
GIn
ser
Ile
190
Ala
val
Pro

Glu

175
Ala

Glu
Ile
Leu

Leu
255

Leu
GIn
His
Ile
Asp
Pro
Ile
Tyr
Leu
Glu
ser
175
His
Leu
Lys
Glu

Ile

Asp
Ala
Arg
Leu

240
Leu

Ser
Ile
Tyr
Ala
Ser
80

ser
Asp
val
Ser
Ser
160
Asp
Gln
Asp
Leu
Arg

240
Gln



val
Asp
His
Glu
305
Pro
Glu
Arg
Leu
Phe
385
Leu
His
Leu
Lys
Tyr
465
Glu
Ile
His
His
Lys
545
val
Ala
Lys
Lys
AsSh
625
Phe
Gly
Thr
Pro
Asp
705
Glu
Ala
Asn
GIn

Gln

Ala
Pro
Met
290
Arg
Ser
Ala
Met
Ile
370
Asp
Leu
Ser
Thr
Thr
450
Pro
Lys
val
His
ser
530
Lys
Asn
Asn
Lys
val
610
Ile
Lys
Thr
Ile
Gln
690
Glu
Ile
Gly
Gln
Thr

770
Glu

Lys
Arg
275
Thr
Ala
Thr
Ile
Pro
355
Ile
Glu
Ala
Asp
Glu
435
ser
Gly
Ile
val
His
515
His
Glu
Leu
Gly
Leu
595
Leu
Ala
Tyr
Phe
Phe
675
Phe
Phe
Lys
Asn
ser
755
Asp

Asn

Leu
260
Asp
His
Ala
Asp
Tyr
340
Tyr
Pro
Gly
Thr
Asn
420
Glu
His
Asn
Ala
Asn
500
Ala
Ser
Gly
Leu
Gln
580
Gly
Glu
Asn
Thr
Thr
660
Tyr
Ala
His
Leu
Lys
740
Thr
Lys

ser

245
Ala

Ile
Ser
Ala
His
325
Asn
Asn
His
Leu
val
405
Gly
Gln
Asn
Ala
Gly
485
Lys
Asp
ASn
Asn
Lys
565
Lys
Ile
Lys
Phe
Tle
645
val
Pro
val
Gly
Pro
725
Ile
Tyr
Pro

Lys

Gly
Thr
His
Gln
310
Gln
Arg
Leu
Tyr
Tyr
390
Lys
Phe
Ile
Gly
Lys
470
Ile
Glu
Pro
Tyr
Lys
550
Asn
Arg
AsSn
val
Glu
630
Ala
Pro
Phe
Pro
ASn
710
Ile
Pro
Ile

Ser

Leu

Lys
Ser
Trp
295
Ala
Asp
val
Gln
Asp
375
Glu
Tyr
Gly
Lys
Leu
455
Glu
Met
Lys
Ile
Glu
535
val
Ser
val
Met
ser
615
Leu
Ser
Thr
His
Lys
695
Ala
Pro
val
val
Ile

775
Asp

Tyr

Asp

Thr
265
Glu

280 -

Ile
Tyr
Ser
Lys
Tyr
360
His
Ala
Tyr
Asn
Ala
440
Asp
Met
Lys
Asn
Asp
520
Leu
Tyr
Thr
Ser
Leu
600
Gly
Asp
Lys
ser
Ala
680
Gly
Tyr
Lys
Thr
Glu
760
Leu

Glu

Lys
Ala
Gly
Ala
345
Thr
Tyr
Pro
val
Ala
425
Ala
Ser
Lys
Gln
Ala
505
Glu
Phe
Thr
Phe
Phe
585
val
Lys
GIn
Asp
Leu
665
Gly
Thr
Leu
Leu
Phe
745
val
Pro

Lys

His
Lys
Glu
410
ser
Gln
lL.eu
Asp
Tyr
490
Ile
His
Lys
Gly
Asn
570
Ser
Lys
val
Pro
Tyr
650
Ala
Asp
Asp
Glu
Asn
730
Met
Pro
GlIn

val

sses

ee ©
.
XXX

Glu Asp Gly

Asp
Asp
Glu
315
Thr
LysS
Glu
Asn
Gly
395
His
Asp
Lys
ser
Leu
475
Gly
Ile
Lys
Pro
Glu
555
Asn
Phe
Leu
Phe
Tyr
635
Pro
Tyr
Thr
Ala
Asn
715
Gin
Ala
Ile
Phe

Glu

Ala
Ser
300
Lys
Glu
Lys
val
Ile
380
Tyr
Pro
His
His
Ser
460
Asp
val
Tyr
Pro
Glu
540
Glu
Glin
Pro
Ile
Gly
620
Leu
Glu
Lys
Tyr
Leu
700
Asn
Gly
Ash
Leu
Lys

780
Glu

Tyr
285
Leu
Gly
Ala
val
Lys
365
Lys
Thr
Asn
val
Leu
445
His
Lys
Lys
Pro
val
525
Glu
Leu
AsSnh
Pro
Thr
605
Glu
Pro
val
Met
Leu
685
val
Tyr
Thr
Ala
Glu
765
Arg

Pro

Tyr
270
val
Ser
Leu
Lys
Pro
350
Asn
Phe
Leu
Glu
Xaa
430
Glu
Glu
Lys
Arg
His
510
Gly
Gly
Thr
Phe
Glu
590
Pro
Gly
Gly
Ser
Ala
670
Arg
Arg
Lys
Thr
Tyr
750
Lys
AsSn

Lys

255
Ile

Thr
Glu
Thr
Gly
335
Leu
Gly
Glu
Glu
Arg
415
Xaa
Glu
Gln
Ile
Glu
495
Gly
Ile
val

Asn
Thr
575
Leu
Asp
val

Gln
Tyr
655
Ser
val

val

val
Arg
735
Leu
Glu
Lys
Thr

Phe
Pro
Ala
Pro
320
Ala
Asp
Ser
Trp
Asp
400
Pro
ASp
val

Asp
Glu
480
Ser
Asp
Gly
Ala
val

560
Leu
Glu
Gly
Gly
Thr
640
Asp
Gin
Asn
Phe
Gly
720
Thr
Asp
AsSn
Ala

Ser



785
Glu

Asn
val
Phe
Itle
865
Gly
Glu
Pro
Leu
Leu
945
Phe
Asp

Asn

Lys
Ser
Ala
AsSn
850
Lys
Glu
Asn
Asn
Asn
930
Glu
Thr
Gly

Leu

val
Thr
Lys
835
Met
Lys
Asn
Gln
Glu
915
Pro
Glu
Ala
Thr

Ser
995

<210> 377

<211>
<212>
<213>

<220>

<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

Xaa
1
Glu
GlIn
Ile
Glu
65
Gly
Ile
val

Asn

Asp
val
Asp
Glu
50

Ser
Asp
Gly
Ala

val

999
PRT
unknown

Leu
Lys
Tyr
35

Glu
Ile
His
His
Lys

115
val

Glu
Leu
820
Phe
Asp
Asn
Lys
Pro
900
Lys
Glu
Ala
Ser
Ile

980
Asp

NEW 20

VARIANT
(D...(D

Xaa = Methionine or nothing

VARIANT
(570)...(570)
Xaa = Glycine

VARIANT
(571)

Lys
805
Glu
Ala
Gly
Met
Pro
885
Thr
Pro
Gly
Pro
Tyr
965
Glu

Phe

...(57D)

Thr
Thr
20

Pro
Lys
val
His
Ser
100
Lys

Asn

Xaa = Proline

377

Glu
5
Ser
Gly
Ile
val
His
85
His
Glu

Leu

790
Glu

Glu
Glu
Thr
Ala
870
Ser
Glu
val
Asn
Ala
950
Gly
Leu

Ile

Lys
val
Ser
Ile
855
Asp
Glu
Asn
Lys
val
935
val
Leu
Arg

Ala

Leu
Pro
Tyr
840
Glu
Phe
Asn
Lys
Pro
920
Gly
Asp
Gly

Leu

or nothing

or nothing

Glu
His
Asn
Ala
Asn
70

Ala
ser
Gly

Leu

Gln
Asn
Ala
Gly
55

Lys
Asp
Asn

Asn

Lys

Ile
Gly
Lys
40

Ile
Glu
Pro
Tyr
Lys

120
Asn

ser
Thr
825
Gly
Leu
Thr
Gly
Pro
905
Glu
ser
Pro
Leu

Pro
985

Lys
Leu
Glu
Met
Lys
Ile
Glu
105
val

Ser

890
Ala

Asn
Asp
val
Asp

970
Ser

Ala
10

Asp
Met
Lys
Asn
Asp
90

Leu
Tyr

Thr

Ala
Ser
Lys
Gln
Ala
Glu
Phe
Thr
Phe

Gly
Pro
Leu
Pro
860
Ala
ser
Ser
Thr
Met
940
Glu
val

Glu

Gln
Leu
Asp
Tyr
Ile
His
Lys
Gly

Asn

Asn
val
Glu
845
Ser
Pro
Thr
Leu
Asp
925
Leu
Lys
Ile

val

Lys
Ser
Leu
45

Gly
Ile
Lys
Pro
Glu

125
Asn

ser
GIn
830
Asn
Gly
Gln
Gly
Pro
910
Asn
Asp
Leu
Phe

Ile
990

His
Ser
30

Asp
val
Tyr
Pro
Glu
110
Glu

GlIn

Thr
815
Glu
val
Glu
Gly
Thr
895
Glu
Gly
Pro
Glu
Asn

975
Lys

Leu
15

His
Lys
Lys
Pro
val
95

Glu
Leu

Asn

800
Ser

Lys
Leu
val
Asn
880
val
Ala
Met
Ala
Lys
960
Met

Lys

Glu
Glu
Lys
Arg
His
80

Gly
Gly
Thr

Phe



Thr
145
Leu
Asp
val
GlIn
Tyr
225
Ser
val
val
val
Ar

305
Leu
Glu
Lys
Thr
Thr
385
Glu
val
Glu
Gly
Thr
465
Glu
Gly
Pro
Glu
Asn
545
Lys
Leu
Asp
Gly
Gln
625
Tyr
Pro

Pro

130
Leu

Glu
Gly
Gly
Thr
210
Asp
Glin
Asn
Phe

Gly
290

g Thr

Asp
Ash
Ala
Ser
370
Ser
Lys
Leu
val
Asn
450
val
Ala
Met
Ala
Lys
530
Met
Lys
Lys
Gly
val
610
Met
Arg
Gln

GlIn

Ala
Lys
Lys
Asn
195
Phe
Gly
Thr
Pro
Asp
275
Glu
Ala
Asn
GlIn
Gln
355
Glu
Ash
val
Phe
Ile
435
Gly
Glu
Pro
Leu
Leu
515
Phe
Asp
Asn
Gln
Leu
595
Ala
Ser
Ser
Pro

Pro

Asn
Lys
val
180
Ile
Lys
Thr
Ile
Gln
260
Glu
Ile
Gly
Glin
Thr
340
Glu
Lys
Ser
Ala
Asn
420
Lys
Glu
Asn
AsSn
Asn
500
Glu
Thr
Gly
Leu
Leu
580
Ile
val
Glu
Asn
Thr

660
Ala

Gly
Leu
165
Leu
Ala
Tyr
Phe
Phe
245
Phe
Phe
Lys
Asn
ser
325
Asp
Asn
val
Thr
Lys
405
Met
Lys
Asn
GIn
Glu
485
Pro
Glu
Ala
Thr
ser
565
Tyr
Phe
Pro
Leu
His
645
Pro

Pro

GIn
150
Gly
Glu
Asn
Thr
Thr
230
Tyr
Ala
His
Leu
Lys
310
Thr
Lys
Ser
Glu
Leu
390
Phe
Asp
Asn
Lys
Pro
470
Lys
Glu
Ala
Ser
Ile
550
Asp
Lys
ASp
His
Glu
630
Trp
Glu

Ser

135
Lys

Ile
Lys
Phe
Ile
215
val
Pro
val
Gly
Pro
295
Ile
Tyr
Pro
Lys
Lys
375
Glu
Ala
Gly
Met
Pro
455
Thr
Pro
Gly
Pro
Tyr
535
Glu
Phe
Leu
Pro
Gly
615
Lys
val
Pro

Asn

Arg
Asn
val

Glu
200
Ala
Pro
Phe
Pro
Asn
280
Ile
Pro
Ile
ser
Leu
360
Glu
Glu
Glu
Thr
Ala
440
Ser
Glu
val

Asn
Ala
520
Gly
lLeu
Ile
Pro
Ala
600
Asn
Arg
Pro
Ser

Pro

val
Met
ser
185
Leu

-Ser

Thr
His
Lys
265
Ala
Pro
val
val
Ile
345
ASp
Lys
val
Ser
Ile
425
Asp
Glu
Asn
Lys
val
505
val
Leu
Arg
Ala
Leu
585
Gln
His
Ile
Asp
Pro

665
Ile

ser
Leu
170
Gly
Asp
Lys
ser
Ala
250
Gly
Tyr
Lys
Thr
Glu
330
Leu
Glu
Leu
Pro
Tyr
410
Glu
Phe
Asn
Lys
Pro
490
Gly
Asp
Gly
Leu
Xaa
570
ser
Ile
Tyr
Ala
Ser
650
Ser

Asp

Phe
155
val
Lys
Gln
Asp
Leu
235
Gly
Thr
Leu
Leu
Phe
315
val
Pro
Lys
Ser
Thr
395
Gly
Leu
Thr
Gly
Pro
475
Glu
Ser
Pro
Leu
Pro
555
Xaa
Gln
Thr
His
Arg
635
Arg
Pro

Glu

Pro
Tyr
220
Ala
Asp
Asp
Glu
Asn
300
Met
Pro
Gln
val
Glu
380
val
Met
Tyr
Gly
Lys
460
Ala
Asn
Asp
val
Asp
540
Ser
Asp
Arg
Ser
Phe
620
Ile
Pro
Gln

Lys

Phe
Leu
Phe
Tyr
205
Pro
Tyr
Thr
Ala
Asn
285
GIn
Ala
Ile
Phe
Glu
365
Thr
Asp
Lys
Leu
Glu
445
val

Asp
Ser
Pro
Gln
525
Ser
Gly
Ile
His
Arg
605
Ile
Ile
Glu
Pro

Leu

Pro
Ile
Gly
190
Leu
Glu
Lys
Tyr
Leu
270
Asn
Gly
Asn
Leu
Lys
350
Glu
Gly
Pro
Leu
Pro
430
Ala
Ser
Ser
Thr
Met
510
Glu
val
Glu
ASp
val
590
Thr
Pro
Pro
Glu
Ala

670
val

Pro
Thr
175
Glu
Pro
val

Met
Leu
255
val

Tyr
Thr
Ala
Glu
335
Arg
Pro
AsSn
val

Glu
415
ser
Pro
Thr
Leu
Asp
495
Leu
Lys
Ile
val

Ser
575
Glu
Ala
Tyr
Leu
Pro

655
Pro

Lys

Glu
160
Pro
Gly
Gly
Ser
Ala
240
Arg
Arg
Lys
Thr
Tyr
320
Lys
Asn
Lys
Ser
Gln
400
Asn
Gly
GIn
Gly
Pro
480
Asn
Asp
Leu
Phe
Ile
560
Leu
Ser
Arg
Glu
Arg
640
Ser
ASn

Glu



Ala
Ser
705
Ile
Ala
Ala
Gly
Lys
785
Phe
GIn
LysS
Ser
Trp
865
Ala
Asp
val
Glin
Asp
945
Glu
Tyr

Gly
<210>

<211>
<212>
<213>

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

Xaa Glu Asn Ile Ser Ser Leu Leu Arg Glu Leu Tyr Ala Lys Pro Leu
1 5 10

Ser Glu Arg His val Glu Ser Asp Gly Leu Ile Phe Asp Pro Ala GlIn

val
690
Arg
Asp
Lys
Tyr
Arg
770
Asp
Leu
Ile
Tyr
AsSp
850
Ile
Tyr
Ser
Lys
Tyr
930
His
Ala
Tyr

Asn

680
Gly

675

Arg Lys val Gly Asp
695

Lys

Tyr

Ala Asn Leu
710

Ala

Tyr Ile Pro
Leu Gln é1u
725

Asp

ser Lys Lys
Ser
745

His

Thr Leu Pro Ser

740
Leu

Lys

Ile
760
Ala

Asp Leu Ala
755

Gln

Arg

Glu Leu
775

Lys

val Asp phe

val Ser Ser Asp val Lys

790
Ile Arg His Pro Glu
805

Thr

Ala Pro

Ile
825
Ile

Thr Tyr Asp Glu

820
Thr

Asp

Thr Glu Gly
835

Glu

Asp Tyr

840

Gly Asp Ala Tyr val Thr

855
Ser Leu Ser Glu
870

Lys

Lys Lys Asp

Glu Léu Thr
885

Thr

Ala Lys Gly
Gly
905

Leu

Asn Glu Ala
900

Ala

Gly Lys

Pro
920
Asn

Ala val
915

Thr

Lys Lys

val Glu val Lys Gly

935
ITe Lys Phe Glu
950

Tyr

Tyr His Asn

Pro Gly Thr Leu Glu

965
His

Lys

Glu Pro Asn Glu

980
Ser

val Arg
985
Ala His val

995
378

Asp

1378
PRT
unknown

NEW 26

VARIANT

... )
Xaa = Methionine or nothing

VARIANT
(570)...(570)
Xaa = Glycine or nothing

VARIANT
(571)...(571)
Xaa = Proline or nothing

378

val
Ser
Ser
730
Asp
Gln
Asp
Leu
Arg
810
Gln
Phe
Pro
Ala
Pro
890
Ala
Asp
Ser
Trp
ASp

970
Pro

Phe Glu

700
Ala Glu
715
Leu Ser

Arg Glu

Asp Leu

Leu
780
Asp

Asn

val
795
Leu Gly

val Ala

Asp Pro
Met
860
Arg

His

Glu
875
Pro Ser

Glu Ala

Arg Met
Ile
940
Asp

Leu

Phe
955
Leu Leu

His Ser

His
Phe
Leu
765
Leu
Asp
Lys
Lys
Arg
845
Thr
Ala
Thr
Ile
Pro
925
Ile
Glu
Ala

ASp

Asn
Ala
Lys
Tyr
750
Asp
Glu
Ile
Pro
Leu
830
Asp
His
Ala
Asp
Tyr
910
Tyr
Pro
Gly
Thr

Asn
990

Gly
Ala
Leu
735
Asn
Asn
Arg
Leu
Asn
815
Ala
Ile
Ser
Ala
His
895
Asn
Asn
His
Leu
val

975
Gly

15

val
Gly
720
Gly
Lys
Lys
Leu
Ala
800
Ala
Gly
Thr
His
GIn
880
Gln
Arg
Leu
Tyr
Tyr
960
Lys

Phe



Ile
Tyr
Ala
65

Ser
Ser
Asp
val
Ser
145
Ser
Asp
Gln
AsSp
Leu
225
Arg
Gln
Phe
Pro
Ala
305
Pro
Ala
Asp
Ser
Trp
385
ASp
Pro
Asn
Glu
Ala
465
Thr
Ile
Glu
Met
Asp

545
Lys

Thr
His
50

Arg
Arg
Leu
Glu
Phe
130
Ala
Leu
Arg
Asp
Asn
210
val
Leu
val
Asp
His
290
Glu
Pro
Glu
Arg
Leu
370
Phe
Leu
His
Lys
val
450
Gly
Glu
Pro
Ala
Glu
530
Asn

Glu

Ser
35

Phe
Ile
Pro
Gln
Lys
115
Glu
Glu
Ser
Glu
Leu
195
Leu
Asp
Gly
Ala
Pro
275
Met
Arg
ser
Ala
Met
355
Ile
Asp
Leu
ser
Ala
435
Ser
Leu
Glu
GlIn
Leu
515
Thr
Asn

Ser

20
Arg

Ile
Ile
Glu
Pro
100
Leu
Glu
Thr
His
Phe
180
Leu
Leu
Asp
Lys
Lys
260
Arg
Thr
Ala
Thr
Ile
340
Pro
Ile
Glu
Ala
Asp
420
Asp
Glu
Asn
Thr
val
500
Leu
Leu
Thr

Gln

Thr
Pro
Pro
Gln
85

Ala
val
Asn
Ala
Lys
165
Tyr
Asp
Glu
Ile
Pro
245
Leu
Asp
His
Ala
Asp
325
Tyr
Tyr
Pro
Gly
Thr
405
Asn
GlIn
Pro
Pro
Glu
485
Glu
Glu
Thr
Ile

Pro

Ala
Tyr
Leu
70

Pro
Pro
Lys
Gly
Ala
150
Leu
Asn
Asn
Arg
Leu
230
Asn
Ala
Ile
Ser
Ala
310
His
Asn
Asn
His
Leu
390
val
Gly
Asp
Thr
Ser
470
Glu
Asn
Lys
Gly
Ser

550
Ala

Arg
Glu
55

Arg
Ser
Asn
Glu
val
135
Gly
Gly
Lys
Lys
Leu
215
Ala
Ala
Gly
Thr
His
295
Gln
GlIn
Arg
Leu
Tyr
375
Tyr
Lys
Phe
Ser
His
455
Ala
Glu
Ser
val
Leu
535
Ala

Pro

Gly
Gln
Tyr
Pro
Pro
Ala
120
Ser
Ile
Ala
Ala
Gly
200
Lys
Phe
Gln
Lys
Ser
280
Trp
Ala
Asp
val
Gln
360
Asp
Glu
Tyr
Gly
Lys
440
Pro
Asp
Ala
val
Thr
520
Lys
Glu

Ile

Met
Arg
Gln
Gln
105
val
Arg
Asp
Lys
Tyr
185
Arg
ASp
Leu
Ile
Tyr
265
Asp
Ile
Tyr
Ser
Lys
345
Tyr
His
Ala
Tyr
Asn
425
Pro
Glu
ASn
Glu
Ile
505
ASp
Ser
val

Gln

Ala
ser
Ser
Ser
90
Pro
Arg
Tyr
Ser
Lys
170
Asp
Gln
val
Ala
Thr
250
Thr
Glu
Lys
Ala
Gly
330
Ala
Thr
Tyr
Pro
val
410
Ala
Asp
ser
Leu
Asp
490
Asn
Pro
Ser
Asp

Xaa

val
Glu
Asn
75
Thr
Ala
Lys
Ile
Lys
155
Thr
Leu
val
Ser
Pro
235
Tyr
Thr
Gly
Lys
Lys
315.
Asn
Ala
val
His
Lys
395
Glu
Ser
Glu
Asp
Tyr
475
Thr
Ala
Ser
Leu
Ser

555
Xaa

Pro
Leu
60

His
Pro
Pro
val
Pro
140
Leu
Asp
Leu
Asp
Ser
220
Ile
Thr
Glu
ASp
Asp
300
Glu
Thr
Lys
Glu
Asn
380
Gly
His
Asp
Asp
Glu
460
Lys
Thr
Lys
Ile
Leu

540
Leu

Asn

His
45

Glu
Trp
Glu
Ser
Gly
125
Ala
Ala
Leu
Ala
Phe
205
Asp
Arg
Asp
Asp
Ala
285
Ser
Lys
Glu
Lys
val
365
Ile
Tyr
Pro
His
Lys
445
Lys
Pro
Asp

Ile
Arg
525
Leu

Leu

Met

Pro
Asn
110
Asp
Lys
Lys
Pro
Arg
190
Glu
Lys
His
Asp
Gly
270
Tyr
Leu

Gly
Ala
val

350
Lys

Lys
Ser
AsSn
val

430
Glu
Glu
Ser
Glu
Ala
510
GlIn
Gly
Ala

GlIn

Ser
95
Pro
Gly
Asp
Gln
Ser
175
Ile
val
val
Pro
Glu
255
Tyr
val
Ser
Leu
Lys
335
Pro
Asn
Phe
Leu
Glu
415
Arg
His
Asn
Thr
Ala
495
Asp
Asn
Thr
Leu

Pro

His
Leu
Lys
Glu
240
Ile
Ile
Thr
Glu
Thr
320
Gly
Leu
Gly
Glu
Glu
400
Arg
Lys
Asp
His
AsSp
480
Glu

Ala

Lys

Leu
560
Ser



GIn Leu Ser

Ala Gly
595

Leu

Lys

Leu
610
Ser

Ser

Glu
625
Pro

Asp

Asn Gly

Tyr Ser Lys
Gly
675

Ser

Ile Ser

val
690
Ser

val

Thr
705
Lys

Lys

Asp Ile

Asp His Phe
Asn
755

Thr

Leu Pro
Gly
770
Asnh

Pro

Ala
785
Gly

Arg

Asp His

Ile Lys Ala

Gly Leu Asp
835
Glu Met
850

Met

Lys

Ile
865
Glu

Lys

Lys Asn

Pro Ile Asp

Glu teu
915

Tyr

Tyr

val
930
Ser

Lys
Asn Thr
945
Arg

val Ser

Asn Met Leu

val Gly
995
Leu Asp
1010
Ala ser Lys
1025

Pro Thr Ser

Ser

Glu

Phe His Ala

Pro Lys Gly
1075

Tyr
580
Ser
Lys
Gly
val
Leu
660
Thr
ser
Glu
val
His
740
AsSn
Ser
Ile
Asn
Ala
820
Ser
Lys
Gln
Ala
Glu
900
Phe
Thr
Phe
Phe
val
980
Lys
GIn
Asp
Leu

Gly

1060

565

Ser Ala Ser
585

Ala

Ser Thr

Thr Pro
600

Asp

ser Lys

Glu Leu Tyr Ser

615
val Phe Pro
630

Ile

Leu Asp

Ala His Gly
645

Ser

Pro

Glu
665
ser

Ala Leu Glu
val
680

Leu

Gly ser Thr

ser Ser
695

ser

Leu Gly

ser Ala ser
710

Glu

Leu

Glu Thr Ala Thr

725
Tyr ser
745

Pro

Ile Pro Lys
Thr
760

His

Ser Leu Ala

His Glu Lys Glu
775

Ala Glu Glu

790

Tyr

Ile Asp

His Phe Phe
805
GlIn

Lys

Glu
825
Glu

Lys His Leu
His
840
Lys

Leu Ser Ser

Asp Leu Asp Lys
855

Gly val

870

Ile

Tyr Lys Arg

Ile Pro His
885

His

Tyr

Pro val Gly
905

Gly

Lys

Glu
920
Leu

Lys Pro Glu

Glu Thr
935
GIn

Gly Glu

Asn Asn Phe

950
Phe

Asn

Ser Pro Pro Glu

965

Thr Pro
985

Gly

Lys Leu Ile
Glu
1000
Leu Pro Gly
1015

Glu val ser

val phe Gly

Pro Tyr
Pro
1030
Tyr Lys Met Ala

Tyr

Ala
1045

1065

Ser
Asp
Ala
730
Asn
Ser
Glu
Ser
Lys
810
Glu
GIn
Ile
Glu
Gly
890
Ile
val
Asn
Thr

Leu
970

Asp
val
Gln
Tyr

Ser

1050
Asp Thr Tyr Leu Arg val Asn Pro GIn Phe

575

Gln Ser val

590
Asn

Asn Thr

Glu Leu GIn

605
GIn

ser

Ala Ser
620

Ile

Arg Tyr
Thr
640
Pro

Ile Ser Arg
Ile
655

val

Tyr His Phe

Met Pro
670
Pro

Ala Arg

Ala Lys Asn Glu

685
Ser Leu Thr

Pro Ser

700
Tyr

Asn

Phe Pro
720

Gly

Gly Ile Asn
715
Tyr His
735
Pro

ITe val Arg

Gln Thr
750
Pro

Gln Ile Gly

Ser Leu Ile Asn

765
Tyr

Pro
Gly Phe
780
Phe

Asp Gly Asp
His
800
Gin

Gly val Met Ser
795
Asp Glu
815

His

Leu Thr Glu

val Thr Ser Asn

830
Gly

Lys

Pro Asn Ala
845

Lys

Asp Tyr

Glu Ile Ala Gly

860
Ile

Glu

val val Asn Lys

880
Asp

Ser
875
AsSp Ala
895

ser

His His His

His Asn
910
Glu

Gly His Ser

Ala Lys Lys Gly Asn

925
val Asn Leu
940

Ala

val Leu Lys

Asn Gly GIn Lys

960
Ile

Leu
955
Glu Gly

975
Glu

LysS Lys Leu

val Leu
990
Ile Ala
1005

Lys Tyr

Gly Lys Lys

Gly Asn Asn Phe

Phe Thr Ile
1020

Gly Thr Phe

Thr

val
1040
Pro

Asp Thr
1035

Gln Thr Ile phe Tyr
1055
Ala val

1070

Thr Asp Ala Leu val Arg val phe Asp Glu Phe His Gly

1080

1085

Asn Ala Tyr Leu Glu Asn Asn Tyr Lys val Gly Glu Ile Lys Leu Pro

1090

1095

1100



Ile Pro
1105
Pro val

Ile val
1140
Ser Ile
1155

Leu Asp
1170

Glu Lys

1185

Glu val

Leu Ser Glu

Pro Thr val

1205

Glu Ser Tyr Gly Met

1220
Glu Leu Tyr
1235

Phe Thr Gly

Thr Ile

Ala Asp

1250
Ser Glu Asn Gly Lys
1265

Glu Asn Lys Pro Ala
5

128

val Lys Pro Glu Asn
1300
Asn val Gly Ser Asp
1315
Ala val Asp Pro val
1330

Gly Leu G]y Leu As
1345

1110

Thr Gly
1190

Asp Pro
Lys Leu
Leu Pro

Glu Ala

1255

val ser
1270

Asp Ser
Ser Thr
Pro Met

GIn Glu
1335

350

Leu Pro GIn pPhe Lys Arg Asn Lys

1160

Glu Lys val Glu Glu Pro Lys Thr
1175

Asn

val

Glu Asn val Leu Phe Asn Met Asp
Ser Gly Glu val Ile Lys Lys Asn

1240

Pro GIn Gly Asn Gly Glu
Thr Gly Thr val Glu Asn
Leu Pro Glu Ala Pro Asn
Asp Asn Gly Met Leu Asn

Leu Asp Pro Ala Leu Glu

1320

Lys Leu Glu Lys Phe Thr Ala ser

LA
L .
. *
.QC L]

.

evoe
esoe e

0»: LX) .s

226

Lys Leu Asn GIn Gly Thr Thr Arg Thr Ala

1115

Thr Phe Met Ala Asn Ala Tyr Leu Asp Asn
1125
Glu val pPro 1le Leu Glu Lys Glu

1130

Asn GIn
1145

Ala Gln

Ser Glu
1180

Ser Asn

1195

Lys val

Ser Thr

Gln Glu
1210

1225

1260
1275
1290
1305

1340
1355

p ser val Ile Phe Asn Met Asp Gly Thr Ile
1

Leu Arg Leu Pro Ser Gly Glu val 1Ile LgsOLys Asn
137

1365

Ile Ala

<210> 379

1152
PRT
unknown

<211>
<212>
<213>

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>

NEW 27

VARIANT
...V

VARIANT
(344)...(344)
Xaa = Glycine

VARIANT
(345)...(345)
<223> Xaa = Proline

<400> 379
Xaa Asp Ile Leu Ala
1 5
Gly Lys Pro ésn Ala
0
Ala Lys Leu Ala Gly
35

Pro Arg Asp Ile Thr
50

or nothing

or nothing

Xaa = Methionine or nothing

e S0e¢e

“e (A2 K]

ee
.

LR N X}
woes
o8 »

LA LR ]

Gly Asn Lys Ile
Y 1120
GIin Ser Thr Tyr
1135
Thr Asp Lys Pro
1150

Glu Asn Ser Lys
1165

Lys val Glu Lys

Ser Thr Leu Glu
1200

Ala Lys phe Ala

1215

Gly

1230

Met

1245

Asn Lys Pro

Thr

1280

Pro

GIn Pro

Glu Lys
1295
Pro Glu
1310
Glu Ala

Gly

Pro
1325
Tyr

Glu
1360
Leu Ser Asp Phe

1375

Phe Leu Ala Pro Ile Arg His Pro Glu Arg Leu
10 15

Gin 1le Thr Tyr Thr Asp Asp Glu Iée Gln val
25 3

Lys Tyr Thr Thr Glu Asp Gly Tyr Ile phe Asp
40 45

Ser Asp Glu Gly Asp Ala T%r val Thr Pro His
55 6 ,



Met Thr His
65
Arg Ala Ala

Ser Thr Asp

Ala Ile Tyr
115
Pro Tyr
130

Ile

Met
Ile Pro
145
Asp

Glu Gly

Leu Ala Thr
Asn
195

Gln

Ser Asp

Ala Asp
210
Ser Glu Pro
225
Leu

Asn Pro

Glu Thr Glu
Glu
275

Glu

GIn val

Leu Leu
290
Thr Leu Thr
305
Asn

Thr Ile

Ser GIn Pro
Ser
355

Thr

ser Tyr

Gly ser
370
Lys

Leu Glu

385
Asp

Gly Leu

Gly val Ala
Ser
435

Gly

Lys Leu
Thr
450
ser

>61y

Ser Leu

465

Lys Glu Leu

Ile val Glu

Phe His Tyr
515

Asn Asn Ser

530
Thr Ser His
545
Arg

Ile Ile

His Asn His
Gln
595

Ala Ala

Ser
Ala
His
100
Asnh
Asn
His
Leu
val
180
Gly
Asp
Thr
Ser
Glu
260
Asn
Lys
Gly
Ser
Ala
340
Ser
Ser
Leu
val
Ile
420
Ala
Ser
Gly
ser
Glu
500
Ile
Leu
Glu
Ala
Tyr

580
Lys

His
Gln
GlIn
Arg
Leu
Tyr
Tyr
165
Lys
Phe
Ser
His
Ala
245
Glu
sSer
val
Leu
Ala
325
Pro
Thr
Lys
Tyr
Phe
405
Pro
Leu
Thr
Ser
Ser
485
Thr
Pro
Ala
Lys
Glu
565
Phe

His

Trp
Ala
Asp
val
GlIn
Asp
150
Glu
Tyr
Gly
Lys
Pro
230
Asp
Ala
val
Thr
Lys
310
Glu
Ile
Ala
Pro
Asp
390
Asp
His
Glu
val
Leu
470
Ala
Ala
Lys
Thr
His
550
Asp
Phe

Leu

Ile
Tyr
Ser
Lys
Tyr
135
His
Ala
Tyr
Asn
Pro
215
Glu
Asn
Glu

Ile

Asp
295
Ser
val
GIn
Ser
Ala
375
Ser
Pro
Gly
Glu
Ser
455
ser
Ser
Thr
Ser
Pro
535
Glu
Glu
Lys

Glu

Lys
Ala
Gly
Ala
120
Thr
Tyr
Pro
val
Ala
200
ASp
ser
Leu
ASp
ASn
280
Pro
Ser
Asp
Xaa
Asp
360
Asn
Pro
Ala
Asp
Lys
440
Thr
Ser
Asp
Ala
Asn
520
Ser
Glu
Ser
Lys

Glu
600

»

[ ] L]

LE X I J
L

» e

2,2%

Lys
Lys
ASn
105
Ala
val
His
Lys
Glu
185
Ser
Glu
Asp
Tyr
Thr
265
Ala
Ser
Leu
Ser
Xaa
345
Asn
Lys
Ser
Lys
His
425
Ile
Asn
Asn
Gly
Tyr
505
Gln
Pro
Asp
Gly
Asp

585
val

Asp Ser Leu
75
Glu

90
Thr

Lys Gly

Glu Ala

Lys Lys val

Glu val Lys
140
Ile Lys
155

Tyr

Asn

Gly
170
His

Ser

Pro Asn

Asp His val
Glu
220

Glu

Asp Lys

Glu Lys
235
Lys Pro Ser
250
Thr

AsSp Glu

Lys Ile Ala
Gln
300

Gly

Ile Arg

Leu
315
Leu

Leu

Leu Ala

330
Asn

Met GlIn

Asn Thr Gln

Glu Asn
380

Arg

ser

Gln
395
Ile

Ala

Ile
410
Tyr

Ser

His Phe

Ala Arg Met

Ala Pro
460
Ser

Lys

Ser
475
Ile

Pro
Tyr Phe
490
Ile

val Arg

ITe Gly Gln
Pro
540

Gly

Ser Leu
Gly Tyr
555
Phe val
570

Leu

Met

Thr Glu

Lys Thr Ser

Ser Glu

Leu Thr

Gly
110
Leu

Lys

Pro
125
Asn Gly

Phe Glu

Leu Glu

Glu Arg
190
Arg Lys
205
His Asp

Asn His

Thr Asp
Glu
270
Ala

Ala

Asp
285
Asn Ala

Thr Lys

Leu Leu
Ser
350
val

Pro

Ser
365
Leu Gln

Tyr Ser

Arg Thr
Pro
430
Pro

Ile

val
445
Asn Glu

Leu Thr

Asn Pro
Gly
510
Thr

His

Pro
525
Ile Asn

Phe Asp

ser His
GlIn
590
Asn

Glu

His
605

Ala
Pro
Ala
Asp
Ser
Trp
Asp
175
Pro
Asn
Glu
Ala
Thr
255
Ile
Glu
Met
Asp
Lys
335
GIn
Ala
Ser
Glu
Pro
415
Tyr
Ile
val
Thr
Lys
495
Asp
Leu
Pro
Ala
Gly

575
Ile

Gly

Glu
80

Pro
Glu
Arg
Leu
Phe
160
Leu
His
Lys
val
Gly
240
Glu
Pro
Ala
Glu
AsSn
320
Glu
Leu
Lys
Leu
Ser
400
Asn
Ser
Ser
val
Ser
480
Asp
His
Pro
Gly
Asn
560
Asp
Lys

Leu



Ser Leu Ser Se
610

Lys

Asp

Met Leu
625

Lys

Asp

GIn Tyr Gly
64

Ile Ty

660

Lys

Asn Ala Ile
His
675
Lys

Asp Glu

Phe Pro
690
Thr

Leu

Tyr Gly Glu
705

Thr Phe Asn Asn

Asp
val

Pro
Glu
Glu
GIn

Glu GIn
615
Lys

r His Asp

Lys Ile Glu

630
Lys Glu

Arg ser

5
r Pro His

Gly Asp

665
Ile Gly
680

val

val Gly

Glu Gly Ala

695

Leu Thr Asn val

710

Asn Phe Thr Leu

725

Phe
740
Leu

Ser Phe Ser

Leu val Lys

755

val Phe

Gly Lys
770
Asp GIn Pro Tyr
785
Lys Pro

Asp Tyr

80
Ser Leu Ala Tyr
820
Asp Thr
835
Asp

Ala Gly Ty

Thr Ala
850

Leu

Gly

Tyr Glu Asn
865
Lys Leu Asn Gln

88
Ala
900

Ile

Thr Phe Met
Pro

915
Gln

Glu val

Pro Phe
930

Lys

Leu

Glu val Glu

945
Leu Ser Glu Thr
96
Pro Thr val Asp
980
Met Lys
995
Leu Tyr
1010

Thr

Tyr Gly Le

Glu Leu

Phe Glu
1025
Asn Gly

Gly

Lys val Se

Pro
Ile
Gly
Leu
Glu

Lys

Leu
Asn
Gly
Asn
Leu
Lys
Glu
Gly

Pro

Pro

Ala

Glu
745
Gly

Pro Glu Leu

Thr Pro Asp

760

Glu Gly val Gly

775
Pro Gly Gln Thr
790
; val Ser Tvr Asp
Gln
825

Asn

Met Ala Ser
val
840

val

r Leu Arg

val Arg Phe

855
Tyr Lys val Gly
870
Thr Thr

Thr Arg

5
Ala Tyr Leu Asp
905
Glu Asn
920

Lys

Glu Lys

Asn Ala
935
Lys

Arg

Pro Thr ser

950

Asn Ser Thr Ser

5
val GIn Glu Lys
985
val Leu
1000

Glu val

u Glu Asn
Gly
1015

GIn Gly Asn

Ser

Pro
1030
r Thr Gly Thr val

1045

Lys Pro Ala Asp
1060
Asn Ser Th

1075

Pro Glu

Gly Ser
1090

Asp Pro val GlIn G1

1105

Gly Leu Asp Ser va

1065
r Asp Asn Gly Met
1080

Asp Pro Met Leu Asp Pro Ala

1095
U Lys Leu Glu Lys
1110
; Ile Phe Asn Met

1125

Leu Pro Ser Gly Gl
1140

u val Ile Lys Lys

Gly
810
Thr
Pro
Asp
Glu
Ala
890
ASn
GlIn
Gln
Glu
Asn
970
val
Phe
Ile
Gly

Glu

Ser
Lys
AsSn
715
Asn
Lys
val
Ile
Lys
795
Thr
Ile
GIn
Glu
Ile
875
Gly
GlIn
Thr
Glu
Lys
955
ser
Ala
Asn
Lys

Glu

1035

Asn

1050

Ser Leu Pro Glu Ala Pro

Leu
Leu
Phe

Asp

Asn
Asn
Glu

Thr

Gly Asn
620
Ile Ala

val Asn

His Ala
ser
685
Gly

His

Glu
700
Leu Leu

Gly GlIn

Leu Gly
Glu
765
Asn

Leu

Ala
780
Tyr Thr
Phe Thr

phe Tyr
Ala
845
His

Phe

Phe
860
Lys Leu

Asn Lys

Ser Thr

Lys
925
ser

Asp

Asn
940

val Glu

Thr Leu

Lys Phe

Met Asp

1005
Lys Asn
1020
Asn Lys

Gln Pro
Glu Lys

Pro Glu

Ala Lys

Gly Ile

Glu
655
Pro

Lys

Asp
670
Asn Tyr

Asn Lys

Lys Asn

Lys Arg
735
ITe Asn
750
Lys val

Phe Glu

Ile Ala

val Pro
815
Pro Phe
830
val Pro

Gly Asn

Pro Ile
Pro
895
Ile

Ile

Tyr
910
Pro Ser

Lys Leu

Lys Glu
Glu
975
Glu

Glu

Ala
990
Gly Thr

Met Ala

Pro Ser
Glu
1055
val

Thr

Pro
1070
Gly Asn

- 1085
Glu Ala Pro Ala val

1100

Glu
Met
640
Lys
Ile
Glu
val
Ser
720
val
Met
Ser
Leu
ser
800
Thr
His
Lys
Ala
Pro
880
val
val
Ile
Asp
Lys
960
val
Ser
Ile
Asp
Glu
1040
Asn
Lys

val

Ala Ser Tyr Gly Leu

1115
Gly Thr Ile Glu Leu Arg
1135

1130 ,
Asn Leu Ser Asp Phe Ile Ala

1145

1150

1120



<210>

<211>
<212>
<213>

<220>

<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>
Xaa Glu Asn Ile Ser
1

380

1139
PRT
unknown

NEW 28

VARIANT
(D...(D

Xaa = Methionine

VARIANT
(570)...(570)
Xaa = Glycine

VARIANT
(571)...(521)
Xaa = Proline

380

ser Glu Arg His

Ile
Tyr
Ala
65

Ser
Ser
Asp
val
Ser
145
Ser
Asp
GIn
ASp
Leu
225
Arg
GIn
Phe
Pro
Ala
305
Pro

Ala

Thr
His
50

Arg
Arg
Leu
Glu
Phe
130
Ala
Leu
Arg
Asp
Asn
210
val

Leu

val
Asp
His
290
Glu
Pro

Glu

Ser
35

Phe
Ile
Pro
Gln
Lys
115
Glu
Glu
Ser
Glu
Leu
195
Leu
Asp

Gly

Ala
Pro
275
Met
Arg
Ser

Ala

20
Arg

Ile
Ile
Glu
Pro
100
Leu
Glu
Thr
His
Phe
180
Leu
Leu
Asp
Lys
Lys
260
Arg
Thr
Ala
Thr

Ile

5
val

Thr
Pro
Pro
Gln
85

Ala
val
Asn
Ala
Lys
165
TYyr
Asp
Glu
Ile

Pro

245
Leu

Asp

His

Ala.

Asp
325
Tyr

or nothing

or nothing

or nothing

Ser
Glu
Ala
Tyr
Leu
70

Pro
Pro
Lys
Gly
Ala
150
Leu
Asn
Asn
Arg
Leu
230
Asn
Ala
Ile
Ser
Ala
310
His

Asn

Leu
Ser
Arg
Glu
55

Arg
Ser
Asn
Glu
val
135
Gly
Gly
Lys
Lys
Leu
215
Ala

Ala

Gly
Thr
His
295
Gln
Gln

Arg

Leu
Asp
Gly
40

Gln
Tyr
Pro
Pro
Ala
120
Ser
Ile
Ala
Ala
Gly
200
Lys
Phe

Gln

Lys
Ser
280
Trp
Ala
Asp

val

Arg Glu

10

Gly Leu

val
Met
Arg
GlIn
Gln
105
val
Arg
Asp
Lys
Tyr
185
Arg
Asp
Leu
Ile
Tyr
265
Asp
Ile
Tyr
Ser

Lys

Ala
Ser
Ser
Ser
90

Pro
Arg
Tyr
Ser
Lys
170
Asp
Gln
val
Ala
Thr

250
Thr

Glu
Lys
Ala
Gly

330
Ala

L]
[ XX R J

Leu
Ile
val
Glu
Asn
75

Thr
Ala
Lys
Ile
Lys
155
Thr
Leu
val
Ser
Pro
235
Tyr
Thr
Gly
Lys
Lys
315
Asn

Ala

Tyr
Phe
Pro
Leu
60

His
Pro
Pro
val
Pro
140
Leu
Asp
Leu
Asp
Ser
220
Ile

Thr

Glu
Asp
Asp
300
Glu
Thr

Lys

Ala
Asp
His
Glu
Trp
Glu
Ser
Gly
125
Ala
Ala
Leu
Ala
Phe
205
Asp
Arg

AsSp

Asp
Ala
285
sSer
Lys
Glu

Lys

Lys
Pro
30

Gly
Lys
val
Pro
Asn
110
Asp
Lys
Lys
Pro
Arg
190
Glu
Lys
His
Asp
Gly
270
Tyr
Leu
Gly
Ala

val

Pro
15

Ala
Asn
Arg
Pro
Ser
95

Pro
Gly
Asp
Gln
Ser
175
Ile
val
val
Pro
Glu

255
Tyr

val
ser
Leu
Lys
335
Pro

Leu
Gln
His
Ile
Asp
80

Pro
Ile
Tyr
Leu
Glu
160
Ser
His
Leu
Lys
Glu
240
Ile
Ile
Thr
Glu
Thr
320
Gly

Leu



Asp
Ser
Trp
385
Asp
Pro
Asn
Glu
Ala
465
Thr
Ile
Glu
Met
Asp
545
Lys
Gln
Asn
Ala
Gly
625
Lys
Asp
Asn
Asn
Lys
705
Lys
Ile
Lys
Phe
Ile
785
val
Pro
val
Gly
Pro

865
Ile

Arg
Leu
370
Phe
Leu
His
Lys
val
450
Gly
Glu
Pro
Ala
Glu
530
Asn
Glu
Ile
Gly
Lys
610
Ile
Glu
Pro
Tyr
Lys
690
AsSn
Arg
Asn
val
Glu
770
Ala
Pro
Phe
Pro
Asn
850
Ile

Pro

Met
355
Ile
Asp
Leu
Ser
Ala
435
Ser
Leu
Glu
Gln
Leu
515
Thr
Asn
Ser
Lys
Leu
595
Glu
Met
Lys
Ile
Glu
675
val
Ser
val
Met
Ser
755
Leu
Ser
Thr
His
Lys
835
Ala
Pro

val

340
Pro

Ile
Glu
Ala
Asp
420
Asp
Glu
Asn
Thr
val
500
Leu
Leu
Thr
Gln
Ala
580
Asp
Met
Lys

Asn

Asp-

660
Leu

Tyr
Thr
Ser
Leu
740
Gly
Asp
Lys
Ser
Ala
820
Gly
Tyr
Lys

Thr

Tyr
Pro
Gly
Thr
405
Asn
GlIn
Pro
Pro
Glu
485
Glu
Glu
Thr
Ile
Pro
565
Ala
Ser
Lys
Gln
Ala
645
Glu
Phe
Thr
Phe
Phe
725
val
Lys
Gln
Asp
Leu
805
Gly
Thr
Leu
Leu

Phe

Asn
His
Leu
390
val
Gly
AsSp
Thr
Ser
470
Glu
Asn
Lys
Gly
Ser
550
Ala
GIn
Leu
Asp
Tyr
630
Ile
His
Lys
Gly
AsSn
710
Ser
Lys
val
Pro
Tyr
790
Ala
Asp
Asp
Glu
AsSn

870
Met

Leu
Tyr
375
Tyr
Lys
Phe
ser
His
455
Ala
Glu
Ser
val
Leu
535
Ala
Pro
Lys
Ser
Leu
615
Gly
Ile
Lys
Pro
Glu
695
Asn
Phe
Leu
Phe
Tyr
775
Pro
Tyr
Thr
Ala
Asn
855
GlIn

Ala

Gln
360
Asp
Glu
Tyr
Gly
Lys
440
Pro
Asp
Ala
val
Thr
520
Lys
Glu
Ile
His
Ser
600
Asp
val
Tyr
Pro
Glu
680
Glu
Gln
Pro
Ile
Gly
760
Leu
Glu
Lys
Tyr
Leu
840
Asn
Gly

Asn

Asn
Glu
Ile
505
Asp
ser
val
Gln
Leu
585
His
Lys
Lys
Pro
val
665
Glu
Leu
Asn
Pro
Thr
745
Glu
Pro
val
Met
Leu
825
val
Tyr
Thr

Ala

Leu
Asp
490
Asn
Pro
Ser
Asp
Xaa
570
Glu
Glu
Lys
Arg
His
650
Gly
Gly
Thr
Phe
Glu
730
Pro
Gly
Gly
Ser
Ala
810
Arg
Arg
Lys
Thr

Tyr

Lys
395
Glu
Ser
Glu
Asp
Tyr
475
Thr
Ala
Ser
Leu
Ser
555
Xaa
Glu
GIn
Ile
Glu
635
Gly
Ile
val
AsSn
Thr
715
Leu
Asp
val
GIn
Tyr
795
ser
val
val
val
Arg

875
Leu

Glu
AsSn
380
Gly
His
Asp
Asp
Glu
460
Lys
Thr
Lys
Ile
Leu
540
Ley
Asp
val
Asp
Glu
620
ser
Asp
Gly
Ala
val
700
Leu
Glu
Gly
Gly
Thr
780
Asp
GIn
Asn
Phe
Gly
860
Thr

Asp

val
365
Ile
Tyr
Pro
His
Lys
445
Lys
Pro
Asp
Ile
Arg
525
Leu
Leu
Leu
Lys
Tyr
605
Glu
Ile
His
His
Lys
685
val
Ala
Lys
Lys
Asn
765
Phe
Gly
Thr
Pro
Asp
845
Glu
Ala

Asn

350

Lys
Ser
Asn
val
430
Glu
Glu
Ser
Glu
Ala
510
Gln
Gly
Ala
Thr
Thr
590
Pro
Lys
val
His
Ser
670
Lys
ASn
Asn
Lys
val
750
Ile
Lys
Thr
Ile
Gln
830
Glu
Ile
Gly

Gln

ASn
Phe
Leu
Glu
415
Arg
His
ASn
Thr
Ala
495
Asp
Asn
Thr
Leu
Glu
575
ser
Gly
Ile
val

His
655
His
Glu
Leu
Gly
Leu
735
Leu
Ala
Tyr
Phe
Phe
815
Phe
Phe
Lys
Asn

Ser

Gly
Glu
Glu
400
Arg
Lys
Asp
His
Asp
480
Glu
Ala
Ala
Lys
Leu
560
Glu
His
Asn
Ala
ASn
640
Ala
Ser
Gly
Leu
Gln
720
Gly
Glu
Asn
Thr
Thr
800
Tyr
Ala
His
Leu
Lys

880
Thr



Tyr Ile val
Ile
915

Asp

Pro Ser
Leu
930
Glu

Lys

Lys
945
Glu

Lys

Glu val

Ala Glu Ser
Ile
995

Asp

Gly Thr
Ala
1010
Pro Ser Glu
1025

Thr Glu Asn

Met

Pro val Lys

Gly Asn val

107

Pro Ala val
1090

Tyr Gly Leu Gly Leu Asp Ser val Ile Phe A

1105

Glu Leu Arg Leu Pro Ser Gly Glu val 1le
1125

Phe Ile Ala
<210> 381

1238
PRT

<211>
<212>
<213>

<220>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>
Xaa Asp
1

VARIA
..

(430)
Xaa =

(431)
Xaa =

381
Ile

GIn Arg His
Thr Ser Arg
35
His Phe ITe

50
Arg Ile Ile
65

Arg Pro Glu

885
Glu val
900
Leu Pro

Glu Lys

Leu Ser

Thr
965
Gly

Pro

Tyr
980
Glu Leu
pPhe Thr
Asn Gly
Lys

Pro

1060

Gl
5

AS

unknown

NEW 29

NT
(D

VARIANT

...(430)
Glycine

VARIANT

...(43D)
Proline

Asp Ser
5

val Glu

20

Thr Ala

Pro Tyr
Pro Leu

Glu Pro
85

Pro
GIn
val
Glu
950
val
Met
Tyr
Gly

Lys
1030

1110

or n

or n

Leu
Ser
Arg
Glu
Arg

70
ser

Leu Glu
905
Lys Arg
920 .
Glu Pro

Ile
Phe

Glu
935
Thr Gly Asn

Asp Pro val
Leu Glu
985
Pro Ser
1000
Ala Pro

Lys
Leu
Glu

1015
val Ser Thr

Pro Ala Asp Ser Leu
1045
Glu Asn Ser Thr Asp

1065

1095

Xaa = Methionine or nothing

othing

othing

Leu Lys Gln
Leu
25

Ala

Asp Gly
val
40
Met

Gly

Gln Ser

55

Tyr Arg Ser

Pro Gln Pro

.
eoss »

895
Asp

890
Lys GIn Thr

910
Gln Glu
925

Glu

Glu Asn Lys

Asn Lys Ala Asn Ser

Thr val Glu

Ser
940
Thr ser
955

Glu

Lys Lys

Thr Leu
960
Phe

Ser Asn Ser

Gln val Ala
970

Asn

Lys
975
Met

Lys
Phe Asn
990
Lys

val Leu Asp

Ile Asn
1005
Gly Glu

Gly Glu val Lys

GIn Gly Asn Asn Lys
1020

Thr val Glu Asn

1035

Glu Ala Pro Asn

Gin Pro
1040
Pro Glu Lys
1050 1055

Asn Gly Met Leu Asn Pro Glu

1070

Gly

Yy Ser Asp Pro MegOLeu Asp Pro Ala Leu Glu Glu Ala
10

1085

p Pro val GIn Glu Lys Leu Glu Lys Phe Thr Ala ser

1100
sn Met Asp Gly Thr Ile
1115 1120
Lys Lys Asn Leu Ser Asp

1130 1135

Leu Leu Pro Leu Ser

10
Ile

Tyr Lys

Ala G1n Ile
30

Asn

Phe Asp pro

val Pro His Gly His

45
Lys

Tyr

Leu Glu Ile Ala
60

His Trp val
7

Glu Arg

ser
80
Ser

Asn Pro Asp
Pro

95

Thr Pro Glu

90

Pro Ser



Pro
Glu
Phe
Ala
145
Leu
Arg
Asp
Asn
val
225
Leu
val
ASp
His
Glu
305
Pro
Glu
Arg
Leu
Phe
385
Leu
His
Met
Thr
Glu
465
Gln
Ile
His
Arg
Lys
545
Ser
Ile
val
Gly

Leu
625

Gln
Lys
Glu
130
Glu
Ser
Glu
Leu
Leu
210
Asp
Gly
Ala
Pro
Met
290
Arg
Ser
Ala
Met
Ile
370
Asp
Leu
Ser
Gln
Gln
450
Asn
Arg
Ser
Phe
Met
530
Pro
Ser
Phe
Arg
Gln

610
Pro

Pro
Leu
115
Glu
Thr
His
Phe
Leu
195
Leu
Asp
Lys
Lys
Arg
275
Thr
Ala
Thr
Ile
Pro
355§
Ile
Glu
Ala
Asp
Pro
435
Ser
Leu
Tyr
Arg
Ile
515
val
Asn
Leu
Asn
His
595
Pro

Ile

Ala
100
val
Asn
Ala
Lys
Tyr
180
Asp
Glu
Ile
Pro
Leu
260
Asp
His
Ala
Asp
Tyr
340
Tyr
Pro
Gly
Thr
Asn
420
Ser
val
Gln
Ser
Thr
500
Pro
Pro
Glu
Thr
Pro
580
Gly
Thr

Asn

Pro
Lys
Gly
Ala
Leu
165
Asn
Asn
Arg
Leu
Asn
245
Ala
Ile
Ser
Ala
His
325
Asn
Asn
His
Leu
val
405
Gly
Glin
Ala
Ser
Glu
485
Pro
Tyr
Ile
val
Thr
565
Lys
Asp
Leu

Pro

Asn
Glu
val
Gly
150
Gly
Lys
Lys
Leu
Ala
230
Ala
Gly
Thr
His
Gln
310
Gln
Arg
Leu
Tyr
Tyr
390
Lys
Phe
Leu
Lys
Leu
470
Ser
Asn
Ser
Ser
val
550
Ser
Asp
His
Pro

Gly
630

Pro
Ala
Ser
135
Ile
Ala
Ala
Gly
Lys
215
Phe
Gln
Lys
Ser
Trp
295
Ala
Asp
val

GIn
Asp
375
Glu
Tyr
Gly
Ser
Gly
455
Leu
Asp
Gly
Lys
Gly
535
Ser
Lys
Ile
Phe
Asn

615
Thr

Gln
val
120
Arg
Asp
Lys
Tyr
Arg
200
Asp
Leu
Ile
Tyr
Asp
280
Ile
Tyr
Ser
Lys
Tyr
360
His
Ala
Tyr
Asn
Tyr
440
Ser
Lys
Gly
val
Leu
520
Thr
Ser
Glu
val
His
600
Asn

Ser

iy

oes o

34

Pro Ala Pro Ser Asn

105
Arg

Tyr
Ser
Lys
Asp
185
Gln
val

Ala
Thr
Thr
265
Glu
Lys
Ala
Gly
Ala
345
Thr
Tyr
Pro
val

Ala
425
Ser
Thr
Glu
Leu
Ala
505
Ser
Gly
Leu
Leu
Glu
585
Tyr
Ser

His

Lys
ITle
Lys
Thr
170
Leu
val

Ser
Pro
Tyr
250
Thr
Gly
Lys
Lys
Asn
330
Ala
val

His
Lys
Glu
410
Ser
ser
Ser
Leu
val

490
Ile
Ala
ser
Gly
ser
570
Glu
Ile
Leu

Glu

val
Pro
Leu
155
Asp
Leu
Asp
Ser
Ile
235
Thr
Glu
Asp
Asp
Glu
315
Thr
Lys
Glu
Asn
Gly
395
His
Asp
Thr
Lys
Tyr
475
Phe
Pro
Leu
Thr
Ser
555
Ser
Thr
Pro
Ala

Lys
635

Gly
Ala
140
Ala
Leu
Ala
Phe
Asp
220
Arg
Asp
Asp
Ala
Ser
300
Lys
Glu
Lys
val
Ile
380
Tyr
Pro
His
Ala
Pro
460
Asp
Asp
His
Glu
val
540
Leu
Ala
Ala
Lys
Thr

620
His

Asp
125
Lys
Lys
Pro
Arg
Glu
205
Lys
His
Asp
Gly
Tyr
285
Leu
Gly
Ala
val

Lys
365
Lys
Thr
Asn
val

Ser
445
Ala
Ser
Pro
Gly
Glu
525
Ser
Ser
Ser
Thr
Ser
605
Pro

Glu

]
seow

Pro
110
Gly
Asn
Gln
Ser
Ile
190
Ala
val

Pro
Glu
Tyr
270
val

Ser
Leu
Lys
Pro
350
Asn
Phe
Leu
Glu
Xaa
430
Asp
Asn
Pro
Ala
Asp
510
Lys
Thr
ser
Asp
Ala
590
Asn
Ser

Glu

Ile
Tyr
Leu
Glu
Ser
175
His
Leu
Lys
Glu
Ile
255
Ile
Thr
Glu

Thr

Gly
335
Leu
Gly
Glu
Glu
Arg
415
Xaa
Asn
Lys
Ser
Lys
495
His
Ile
Asn
Asn
Gly
575
Tyr
Gln
Pro

Asp

Asp
val
Ser
Ser
160
Asp
Gln
Asp
Leu
Arg
240
GIn
Phe
Pro
Ala
Pro
320
Ala
Asp
Ser
Trp
Asp
400
Pro
Asn
Asn
Ser
Ala
480
Ile
Tyr
Ala
Ala
Pro
560
Tyr
Ile
Ile
Ser

Gly
640



Tyr Gly Phe Asp Ala Asn
645
val Met Ser His Gly Asp
660
Thr Glu Glu GIn Ile Lys
675
Thr Ser His Asn Gly Leu
690
Pro Gly Asn Ala Lys Glu
705 710
Lys Ile Ala Gly Ile Met
725
val val Asn Lys Glu Lys
740
His His Ala Asp Pro Ile
755
Ser His Ser Asn Tyr Glu
770
Lys Glu Gly Asn Lys val
785 790
Asn Leu Leu Lys Asn Ser
805
Asn Gly GIn Lys Arg val
820
Lys Leu Gly Ile Asn Met
835
val Leu Glu Lys val Ser
850
ITe Ala Asn Phe Glu Leu
865 870
Lys Tyr Thr ITe Ala ser
885
Thr pPhe Thr val Pro Thr
900
ITe Phe Tyr Pro Phe His
915
Gln Phe Ala val pro Lys
930
Glu Phe His Gly Asn Ala
945 950
Ile Lys Leu Pro Ile Pro
965
Gly Asn Lys Ile Pro val
980
Gln Ser Thr Tyr Ile val
995
Thr Asp Lys Pro ser Ile
1010
Glu Asn Ser Lys Leu Asp

1025 1030

Lys val Glu Lys Glu Lys
1045
Ser Thr Leu Glu Glu val
1060
Ala Lys Phe Ala Glu ser
1075

Asn Met Asp Gly Thr Ile
1090

Lys Lys Asn Met Ala Asp

1105 1110

Glu Asn Lys Pro Ser Glu
1125
Asn GIn Pro Thr Glu Asn
1140

Arg Ile 1le Ala Glu Asp
His Asn His Tyr phe Phe
665
Ala Ala GIn Lys His Leu
680
Asp Ser Leu Ser Ser His

695 700
Met Lys Asp Leu Asp Lys

Lys GIn Tyr Gly val Lys

Asn Ala Ile Ile Tyr Pro
745
Asp Glu His Lys Pro val
760
Leu Phe Lys Pro Glu Glu
775 780
Tyr Thr Gly Glu Glu Leu
795
Thr phe Asn Asn Gln Asn
810
Ser pPhe Ser phe Pro pPro
825
Leu val Lys Leu Ile Thr
840
Gly Lys val phe Gly Glu
855 860
Asp GIn Pro Tyr Leu Pro
875
Lys Asp Tyr Pro Glu val
890
Ser Leu Ala Tyr Lys Met
905
Ala Gly Asp Thr Tyr Leu
920
Gly Thr Asp Ala Leu val
935 940
Tyr Leu Glu Asn Asn Tyr
955
Lys Leu Asn GIn Gly Thr
970
Thr Phe Met Ala Asn Ala
985
Glu val Pro Ile Leu Glu
1000
Leu Pro Gln Phe Lys Arg

Glu ser Gly phe
655
Lys LyS Asp Leu
670
Glu Glu val Lys

Glu GIn Asp Tyr

Lys ITe Glu Glu
720
Arg Glu ser Ile
735
His Gly Asp His
750
Gly ITe Gly His

Gly val Ala Lys

Thr Asn val val
800

Phe Thr Leu Ala

815
Glu Leu Glu Lys
830

Pro Asp Gly Lys

845

Gly val Gly Asn

Gly GIn Thr phe
880

ser Tyr Asp Gly

895
Ala ser GlIn Thr
910

Arg val Asn Pro

925

Arg val phe Asp

Lys val Gly Glu
960

Thr Arg Thr Ala

975
Tyr Leu Asp Asn
990

Lys Glu Asn Gln

1005

Asn Lys Ala GlIn

1015 1020

Glu Lys val Glu Glu Pro
1035

Leu Ser Glu Thr Gly Asn
1050

Pro Thr val Asp Pro val
1065 ‘

Tyr Gly Met Lys Leu Glu

1080

Glu Leu Tyr Leu Pro Ser

Lys Thr Ser Glu
1040

Ser Thr Ser Asn

1055
Gln Glu Lys val
1070

Asn val Leu Phe

1085

Gly Glu val 1Ile

1095 1100

Phe Thr Gly Glu Ala Pro
1115
Asn Gly Lys val Ser Thr
1130
Lys Pro Ala Asp Ser Leu
1145

Gln Gly Asn Gly
1120
Gly Thr val Glu
1135
Pro Glu Ala Pro
1150

Asn Glu Lys Pro val Lys Pro Glu Asn Ser Thr Asp Asn Gly Met Leu

1155
Asn Pro Glu Gly Asn val
1170

1160
Gly Ser Asp Pro Met Leu

1175 1180

1165
Asp Pro Ala Leu



oesse

XX

esen
sw @
.

cos s
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Glu Glu Ala Pro Ala val Asp Pro val GIn Glu Lys Leu Glu Lys Phe

1185 1190 1195 1200
Thr Ala Ser Tyr Gly Leu Gly Leu Asp Ser val Ile phe Asn Met Asp
1205 1210 1215
Gly Thr 1Te Glu Leu Arg Leu Pro ser Gly Glu val Ile Lys Lys Asn
1220 1225 1230
Leu Ser Asp Phe ITe Ala
1235
<210> 382
<211> 1365
<212> PRT
<213> Unknown

<220>
<223> NEW 30

<221> VARIANT
<222> (1)...(1D) )
<223> Xaa = Methionine or nothing

<221> VARIANT
<222> (557)...(557)
<223> Xaa = Glycine or nothing

<221> VARIANT
<222> (558)...(558)
<223> Xaa = Proline or nothing

<400> 382
Xaa Asp Ile Asp Sgr Leu Leu Lys Gln kgu Tyr Lys Leu Pro igu Ser
1
GIn Arg His ¥a1 Glu Sser Asp Gly Eeu Ile Phe Asp Pro Ala GIn Ile
0 5 30
Thr ser ?rg Thr Ala Arg Gly val Ala val Pro His Gly Asn His Tyr
5 40 45
His Phe Ile Pro Tyr Glu GIn Met Ser Glu Leu Glu Lys Arg Ile Ala
50 55 60
Arg Ile Ile Pro Leu Arg Tyr Arg Ser Asn His Trp val Pro Asp Ser
65 70 75 80
Arg Pro Glu Glu Pro Ser Pro Gln Pro ghr Pro Glu Pro Ser Pro Ser
85 0 95
Pro GIn Pro Ala Pro Asn Pro Gln Pro Ala Pro Ser Asn Pro Ile Asp
100 105 110
Glu Lys Leu val Lys Glu Ala val Arg Lys val Gly Asp Gly Tyr val
115 120 125
Phe Glu Glu Asn Gly val Sser Arg Tyr Ile Pro Ala Lys Asn Leu Ser
130 135 140
Ala Glu Thr Ala Ala Gly Ile Asp Ser Lys Leu Ala Lys GIn Glu Ser
145 150 155 160
Leu Ser His Lys Leu Gly Ala Lys Lys Thr Asp Leu Pro Ser Ser Asp
165 170 175
Arg Glu Phe Tyr Asn Lys Ala Tyr Asp Leu Leu Ala Arg Ile His Gln
180 185 190
ASp Leu Leu Asp Asn Lys Gly Arg GIn val Asp Phe Glu Ala Leu Asp
195 200 205
Asn Leu Leu Glu Arg Leu Lys Asp val Ser Ser Asp Lys val Lys Leu
210 215 220
val Asp Asp Ile Leu Ala Phe Leu Ala Pro Ile Arg His Pro Glu Arg
225 230 235 240
Leu Gly Lys Pro Asn Ala GIn Ile Thr Tyr Thr Asp Asp Glu Ile Gln
245 250 255
val Ala Lys Leu Ala Gly Lys Tyr Thr Thr Glu Asp Gly Tyr Ile phe
260 265 270
Asp Pro Arg Asp Ile Thr Ser Asp Glu Gly Asp Ala Tyr val Thr Pro
275 280 285



His
Glu
305
Pro
Glu
Arg
Leu
Phe
385
Leu
His
Lys
Lys
Pro
465
Glu
val
Asp
Asn
Ala
545
Gln
Gln
ASn
Arg
Ser
625
Phe
Met
Pro
Ser
Phe
705
Arg
Gln
Pro
Gly
Met
785
Glu

Ser

Met
290
Arg
Ser
Ala
Met
Ile
370
Asp
Leu
Ser
Asn
Pro
450
Gln
Glu
Glu
Pro
Asn
530
Glu
Pro
ser
Leu
Tyr
610
Arg
Ile
val

ASn
Leu
690
AsSn
His
Pro
Ile
Phe
770
Ser
Glu

His

Thr
Ala
Thr
Ile
Pro
355
Ile
Glu
Ala
Asp
Gly
435
Gln
Ser
Ser
Glu
Ile
515
Leu
Lys
Ser
val
Gln
595
Ser
Thr
Pro
Pro
Glu
675
Thr
Pro
Gly
Thr
Asn
755
Asp
His
Gln

Asn

His
Ala
Asp
Tyr
340
Tyr
Pro
Gly
Thr
ASn
420
Gln
Thr
Glu
Pro
Lys
500
Ile
Leu
Leu
Gln
Ala
580
Ser
Glu
Pro
Tyr
Ile
660
val
Thr
Lys
Asp
Leu
740
Pro
Ala
Gly
Ile

Gly
820

Ser
Ala
His
325
Asn
Asn
His
Leu
val
405
Gly
Ala
Glu
Lys
Glu
485
Leu
Lys
Phe
Leu
Leu
565
Lys
Leu
Ser
AsSn
Ser
645
Ser
val
Ser
Asp
His
725
Pro
Gly
Asn
Asp
Lys

805
Leu

His
Gln
310
Gln
Arg
Leu
Tyr
Tyr
390
Lys
Phe
Asp
Lys
Pro
470
Glu
Arg
Ser
Gly
Ala
550
Ser
Gly
Leu
Asp
Gly
630
Lys
Gly
Ser
Lys
Ile
710
Phe
Asn
Thr
Arg
His
790
Ala

Asp

Trp
295
Ala
Asp
val
Gln
Asp
375
Glu
Tyr
Gly
Thr
Pro
455
Glu
Ser
Glu
Asn
Thr
535
Leu
Tyr
Ser
Lys
Gly
615
val
Leu
Thr
Ser
Glu
695
val
His
AsSn
Ser
Ile
775
Asn
Ala

Ser

Ile
Tyr
Ser
Lys
Tyr
360
His
Ala
Tyr
Asn
Ash
440
Glu
Ser
Glu
Ala
Ala
520
G1In
Leu
ser
Thr
Glu
600
Leu
Ala
Ser
Gly
Leu
680
Leu
Glu
Tyr
ser
His
760
Ile
His
Gln

Leu

Lys
Ala
Gly
Ala
345
Thr
Tyr
Pro
val
Ala
425
GIn
Glu
Pro
Glu
Glu
505
Lys
Asp
Lys
Ser
Ser
585
Leu
val
Ile
Ala
ser
665
Gly
Ser
Glu
Ile
Leu
745
Glu
Ala
Tyr
Lys

ser
825

Asn
Glu
Thr
570
Lys
Tyr
Phe
Pro
Leu
650
Thr
Ser
Ser
Thr
Pro
730
Ala
Lys
Glu
Phe
His
810
Ser

Asn
Ser
555
Ala
Pro
Asp
Asp
His
635
Glu
val
Leu
Ala
Ala
715
Lys
Thr
His
Asp
Phe
795
Leu

His

His
Lys
Pro
460
Thr
val
Leu
Leu
Thr
540
Lys
Ser
Ala
Ser
Pro
620
Gly
Glu
Ser
Ser
Ser
700
Thr
Ser
Pro
Glu
Glu
780
Lys
Glu

Glu

Ile
Xaa
Asp
Asn
Pro
605
Ala
Asp
Lys
Thr
Ser
685
Asp
Ala
Asnh
Ser
Glu
765
Ser
Lys
Glu

Gln

Leu
Glu
Gln
430
Ser
Glu
Glu
Thr
Lys
510
Gly
Met
Xaa
Asn
Lys
590
Ser
Lys
His
Ile
Asn
670
Asn
Gly
Tyr
Gln
Pro
750
Asp
Gly
Asp
val

Asp
830

Glu
Thr
Gly
335
Leu
Gly
Glu
Glu
Arg
415
Arg
Glu
Glu
Pro
Glu
495
Ile
Leu
Ala
ASn
Asn
575
Ser
Ala
Ile
Tyr
Ala
655
Ala
Pro
Tyr
Ile
Ile
735
ser
Gly
Phe
Leu
Lys

815
Tyr

Ala
Pro
320
Ala
Asp
Ser
Trp
Asp
400
Pro
Asnh
Glu
Lys
Glu
480
Lys
Gln
Lys
Glu
Met
560
Thr
Glu
GIn
Ile
His
640
Arg
Lys
Ser
Ile
val
720
Gly
Leu
Tyr
val
Thr
800
Thr

Pro



Ala
835
Gly

Gly Asn

Ala
850
Asn

Ile

val
865
His

Lys

Ala Asp

His Ser Asn
Asn
915

Lys

Glu Gly
Leu
930
Gln

Leu

Gly
945
Leu

Lys

Gly Ile

Leu Glu Lys
Phe
995
Thr Ile
1010

Thr val

Ala Asn

Tyr

Pke
1025
Phe Tyr Pro

Phe Ala val

Phe

Lys

1090
Asn Lys
1105
Ser Thr

Asp Lys

Asn Ser

Glu
1170
Leu

val

Thr
1185
Lys Phe

Met Asp Gly

Lys Asn

Asn Lys
1250

Gln Pro

1265

Glu Lys

Pro Glu

Glu Ala
131

Ala ser
1330

Thr Ile Glu Leu A

1345

Lys
Ile
Glu
Pro
Tyr
900
Lys
Asn
Arg
Asn
val
980
Glu
Ala
Pro
Phe

Pro
1060

1140

T
1220

Glu
Met
Lys
Ile
885
Glu
val
Ser
val
Met
965
Ser
Leu
Ser

Thr

His Ala Gly Asp Thr Tyr

1045

Met
Lys
AsSn
870
Asp
Leu
Tyr
Thr
Ser
950
Leu
Gly
Asp
Lys

Ser
1030

Lys
GIn
855
Ala
Glu
Phe
Thr
Phe
935
Phe
val
Lys
Gln

Asp
1015

Leu Ala Tyr

Asp
840
Tyr
Ile
His
Lys
Gly
920
Asn
Ser
Lys
val
Pro

1000
TYyr

ae
) .
L] L]
L X I 1

.:.2r§c'

L
L]
.
-

Leu Asp Lys
Gly val Lys
Ile Pro
875
val

Tyr

Pro
890
Glu

Lys
Pro Glu
905
Glu

Glu Leu

Asn Gln Asn

Phe Pro
955
Thr

Pro

Ile
970
Gly

Leu
Phe Glu
985
Tyr

Leu Pro

Pro Glu val
Met

1035

Lys

1050

re evee

'Y as

Ile
845
Glu

Lys
Arg
860
His Gly

Gly Ile

Gly val

Thr Asn
925
Phe Thr
940
Glu Leu

Pro Asp

Gly val
Gln
1005
ser Tyr
1020
Ala ser

Gly

Leu Arg val Asn

Lys Gly Thr Asp Ala Leu val Arg val
1065

1125

1205

Pro Ala val as
5

Ser Asp phe Ile Ala
1365

1110

Tyr Ile val Glu
Pro Ser Ile Leu
Lys Leu Asp Glu
1155

Lys Glu Lys Leu
Glu Glu val pro

1190

Pro Ser Glu Asn G

1270

1095

Ile Pro val Thr pPhe

val
Pro
Lys

Ser
1175

His Gly Asn Ala Tyr Leu Glu Asn Asn T
1075
Leu Pro Ile Pro Lys Leu Asn

1080

Met
Pro
GlIn

val
1160

Glu Thr Gly Asn ser

yr

Lys va

1
1085

.o o

Glu Glu Lys

Ser Ile val

His
880
Ser

Asp His
His
895
Lys

Gly

Ala
910
val

Lys

val Asn

Leu Ala Asn

Glu Lys Lys
960
Gly Lys val
975
Gly Asn Ile
990
Thr

Phe Lys

Asp Gly Thr

Ile

1040
Pro Gin

1055

Asp Glu

Gln Thr

Phe
1070
Gly Glu 1le

Gln Gly Thr Thr Arg Thr Ala Gly

Ala Asn Ala
1115
Ile Leu Glu
1130
Phe Lys Arg
1145
Glu Glu Pro

1100
Tyr Leu

Lys Glu

Asn Lys
Lys Thr
1165
Thr
1180

Thr val Asp pro val Gln Glu

1255

1335

hr 1le Glu Leu Tyr
2

1240

1320

1195

Ala Glu Ser Tyr Gly Met Lys Leu Glu

1210
Leu Pro Ser
1225

M§§5A1a Asp Phe Thr Gly Glu Ala Pro
1

ly Lys val ser Thr
2

Thr Glu Asn Lys Pro Ala Asp Ser Leu

1275
1290
1305

Tyr Gly Leu Gly Leu Asp Ser val Ile Phe

1355

Asn val
Gly Glu
Gln Gly
1245
Gly Thr
1260

Pro Glu

Pro val Lys Pro Glu Asn Ser Thr ASp Asn Gly Met Leu
1285

Gly A§8 val Gly Ser Asp Pro Met Leu Asp Pro Ala
1300

p Pro val GIn Glu Lys Leu Glu

Asp Asn Gln
1120
Asn GIn Thr
1135
Ala GIn Glu
1150
Ser Glu Lys

Ser Asn Ser

Lys val Ala
1200
Leu Phe Asn
1215
val Ile
1230
Asn Gly

Lys
Glu
val Glu Asn
Asn

1280
Asn

Ala Pro

1295
Leu Glu
1310

Lys Phe Thr

1325

Asn
1340

rg Lgu Pro ser Gly Glu val Ile Lys Lys Asn Leu
50

Met Asp Gly

1360



<210>

<211>
<212>
<213>

<220>

<223>

<221>
<222>
<223>

<221>
<222>
<223>

<221>
<222>
<223>

<400>

383

1126
PRT
Unknown

Xaa =

383

Xaa Asp Ile
1

Gln
Thr
His
Arg
65

Arg
Pro
Glu
Phe
Ala
145
Leu
Arg
Asp
Asn
val
225
Leu
val
Asp
His
Glu
305
Pro

Glu

Arg
Ser
Phe
50

Ile
Pro
Gln
Lys
Glu
130
Glu
Ser
Glu
Leu
Leu
210
Asp
Gly
Ala
Pro
Met
290
Arg
Ser

Ala

His
Arg
35

Ile
Ile
Glu
Pro
Leu
115
Glu
Thr
His
Phe
Leu
195
Leu
Asp
Lys
Lys
Arg
275
Thr
Ala
Thr

Ile

NEW 31

VARIANT
(...

Xaa = Methionine or nothing

VARIANT
(557)...(557)
Xaa = Glycine or nothing

VARTANT
(558)...(558)

Protine

Asp
val
20

Thr
Pro
Pro
Glu
Ala
100
val
Asn
Ala
Lys
Tyr
180
Asp
Glu
Ile
Pro
Leu
260
Asp
His
Ala
Asp

Tyr
340

Ser
5

Glu
Ala
Tyr
Leu
Pro
85

Pro
Lys
Gly
Ala
Leu
165
Asn
Asn
Arg
Leu
Asn
245
Ala
Ile
Ser
Ala
His
325
Asn

or nothing

Leu
Ser
Arg
Glu
Arg
70

Ser
Asn
Glu
val
Gly
150
Gly
Lys
Lys
Leu
Ala
230
Ala
Gly
Thr
His
GlIn
310
Glin

Arg

Leu
Asp
Gly
GIn
55

Tyr
Pro
Pro
Ala
Ser
135
Ile
Ala
Ala
Gly
Lys
215
Phe
Gln
Lys
Ser
Trp
295
Ala
Asp

val

Lys
Gly
val
40

Met
Arg
GlIn
Gin
val
120
Arg
Asp
Lys
Tyr
Arg
200
Asp
Leu
Ile
Tyr
Asp
280
Ile
Tyr
Ser

Lys

GlIn
Leu
Ala
Ser
Ser
Pro
Pro
105
Arg
Tyr
Ser
Lys
ASD
185
GlIn
val
Ala
Thr
Thr
265
Glu
Lys
Ala
Gly
Ala
345

Leu
10

Ile
val
Glu
Asn
Thr
90

Ala
Lys
Ile
Lys
Thr
170
Leu
val
Ser
Pro
Tyr
250
Thr
Gly
Lys
Lys
Asn

330
Ala

Tyr
Phe
Pro
Leu
His
75

Pro
Pro
val
Pro
Leu
155
Asp
Leu
Asp
Ser
Ile
235
Thr
Glu
Asp
Asp
Glu
315
Thr

Lys

Lys
Asp
His
Glu
60

Trp
Glu
ser
Gly
Ala
140
Ala
Leu
Ala
Phe
Asp
220
Arg
Asp
Asp
Ala
Ser
300
Lys
Glu

Lys

Leu
Pro
Gly
45

Lys
val
Pro
Asn
Asp
125
Lys
Lys
Pro
Arg
Glu
205
Lys
His
Asp
Gly
Tyr
285
Leu
Gly
Ala

val

sans

Pro
Ala
30

Asn
Arg
Pro
Ser
Pro
110
Gly
Asn
Gln
Ser
Ile
190
Ala
val
Pro
Glu
Tyr
270
val
Ser
Leu
Lys

Pro
350

XX X
3

Leu
15

Gln
His
Ile
Asp
Pro
Ile
Tyr
Leu
Glu
Ser
175
His
Leu
Lys
Glu
Ile
255
Ile
Thr
Glu
Thr
Gly

335
Leu

Ser
Ile
Tyr
Ala
ser
80

Ser
Asp
val
Ser
Ser
160
Asp
Gln
Asp
Leu
Arg
240
GlIn
Phe
Pro
Ala
Pro
320
Ala

Asp



Arg Met

Ile
370
ASp

Leu

Phe
385
Leu Leu

His ser

LYS Asn
Pro
450
Gln

Lys

Pro
465
Glu Glu

val Glu

Asp Pro
Asn
530
Glu

Asn

Ala
545
Thr Glu

Thr Ser

Pro Gly
Ile
610
val

Lys

val
625
His His

Ser His

Lys Glu
Leu
690
Gly

Asn

Asn
705
Lys Leu

val Leu

Ile Ala

Lys Tyr
770
Thr phe
785
Ile pPhe

Gln Phe

Glu Phe

Ile Lys
850
Gly Asn
865

Gln ser

Pro Tyr Asn

355
Ile

Glu
Ala
Asp
Gly
435
Gln
Ser
Ser
Glu
Ile
515
Leu
Lys
Glu
His
Asn
595
Ala
Asn
Ala
Ser
Gly
675
Leu
Gln
Gly
Glu
Asn
755
Thr
Thr
Tyr
Ala
His
835
Leu
Lys

Thr

Pro
Gly
Thr
Ash
420
Gln
Thr
Glu
Pro
Lys
500
Ile
Leu
Leu
GIn
Asn
580
Ala
Gly
Lys
Asp
Asn
660
Asn
Lys
Lys
Ile
Lys
740
Phe
Ile
val
Pro
val
820
Gly
Pro
Ile

Tyr

His
Leu
val
405
Gly
Ala
Glu
Lys
Glu
485
Leu
Lys
Phe
Leu
Ile
565
Gly
Lys
Ile
Glu
Pro
645
Tyr
Lys
Asn
Arg
AsSn
725
val
Glu
Ala
Pro
Phe
805
Pro
AsSn
Ile
Pro

Ile
885

Leu
Tyr
Tyr
390
Lys
Phe
Asp
Lys
Pro
470
Glu
Arg
Ser
Gly
Ala
550
Lys
Leu
Glu
Met
Lys
630
Ile
Glu
val
Ser
val
710
Met
ser
Leu
Ser
Thr
790
His
Lys
Ala
Pro
val

870
val

Gln
Asp
375
Glu
Tyr
Gly
Thr
Pro
455
Glu
Ser
Glu
Asn
Thr
535
Leu
Ala
Asp
Met
Lys
615
ASn
Asp
Leu
Tyr
Thr
695
Ser
Leu
Gly
Asp
LysS
775
Ser
Ala
Gly
Tyr
Lys
855
Thr

Glu

Tyr
360
His
Ala
Tyr
Asn
Asn
440
Glu
Ser
Glu
Ala
Ala
520
Gln
Leu
Ala
Ser
Lys
600
Gln
Ala
Glu
Phe
Thr
680
Phe
Phe
val
Lys
GIn
760
Asp
Leu
Gly
Thr
Leu
840
Leu
Phe

val

eoes
.
ese o0

233

Thr val Glu val

Ile
380
Lys Gly Tyr
395
His

Tyr His Asn

Pro

Glu Pro
410

Ser

val
Ala His
425
Gln

Asp

Thr Glu Lys

Glu Glu Thr Pro

460
Pro Thr
475

Gln

Pro Lys

Glu Pro val

490
Asp Leu

Glu Leu

505
Lys Glu Thr Leu
Thr
540

Lys

Asp Asn Asn

Glu Ser
555

His

Lys

Gln Lys Leu

570 '
Leu Ser Ser His

585

AsSp Leu Asp Lys

Gly val Lys
620

Pro

Tyr

Ile Ile Tyr

635

His Lys Pro val
650
Pro Glu

Lys Glu

665
Gly Glu

Glu Leu

Gln Asn
700

Pro

Asn Asn

Phe Pro
715

Ile

Ser

Leu Thr
730

Phe

Lys
val Glu
745
Pro

Gly

Tyr Leu Pro
val
780

Met

Tyr Pro Glu

Ala Lys
795
Tyr

Tyr

Thr
810
Ala

Asp Leu

Asp Leu val
825
Glu Asn

Asn Tyr

Thr
860
Ala

Asn GlIn Gly
Asn
875

Leu

Met Ala

Ile Glu

890

Pro

Lys Asn Gly Ser
365

Lys Phe Glu Trp

Thr Leu Glu Asp

400

Asn Glu Arg Pro
415

Gln Arg
430

Ser

val Asn

Pro Glu Glu
445
Arg Glu Glu Lys
Glu
480

Lys

Glu Glu Pro
Glu
495

Ile

Glu Thr

Gly Lys Gln
510

Thr Gly Leu

525

Ile

Lys

Met Ala Glu
Leu
560

Lys

Xaa Xaa Asp
val
575

Asp

Glu Glu
Gln
590
Ile

Glu Tyr

Lys Glu Glu

605
Arg Glu ser Ile
His
640
His

His Gly Asp

Ile Gly
655
Ala

Gly

val
670
Asn

Gly Lys

Thr val val

685

Phe Thr Leu Ala

Glu Leu Glu Lys

720
Gly Lys
735

Gly

Pro Asp

val Asn
750
Gln

Gly

Gly Thr pPhe
765
Ser Tyr Asp Gly
Thr
800

Pro

Ala ser Gln

val Asn
815

Phe

Arg

val
830
val

Arg Asp

Lys Gly Glu
845
Thr Ala

Arg Thr

Asn
880
Gln

Tyr Leu Asp

Glu Asn

895

Lys



Thr
Glu
Lys
ser
945
Ala
Asn
Lys
Glu

Asn

1025

Asn
Asn
Glu
Thr
Gly

1105

Asp Lys

Asn Ser
915
val Glu
930
Thr Leu

Lys Phe
Met Asp
Lys Asn
995
Asn Lys
1010
Gln Pro
Glu Lys

Pro Glu

Pro Ser
900
Lys Leu
Lys Glu
Glu Glu
Ala Glu
965
Gly Thr
980
Met Ala
Pro Ser
Thr Glu

Pro val

1045

Gly Asn
1060

Ile
AsSp
Lys
val
950
Ser
Ite
Asp
Glu

Asn

Leu Pro

Glu Lys
920

Leu Ser

935

Pro Thr

Tyr Gly
Glu Leu

Phe Thr
1000

Asn Gly

1015

Lys Pro

1030

Lys

val

Glu Ala Pro Ala val

1075

Ala ser Tyr Gly Leu

1090

Thr Ile Glu Leu Arg
1110
Leu Ser Asp Phe Ile Ala

<210> 384

<211> 913
<212> PRT

<213>

<220>
<223> NEwW 32

<221> VARIAN
<222> (1)...

<223>
<221>

<222> (344).
<223> Xaa =

<221>

<222> (345).
<223> Xaa =

<400> 384

Xaa
1
Gly
Ala
Pro
Met
65
Arg
Ser

Ala

Asp Ile
Lys Pro
Lys Leu
35

Arg Asp
50

Thr His
Ala Ala
Thr Asp

Ile Tyr

1125

Unknown

T
(1)

VARIANT

..(344)
Glycine

VARIANT

.. (345
Proline

Leu Ala
5

Asn Ala

20

Ala Gly

Ile Thr
sSer His

Ala GlIn
85

His Gln

100

Asn Arg

Pro Glu

Gly Ser

1080

Gln
905
val
Glu
val
Met
Tyr
985
Gly
Lys
Ala
Asn

Asp

L] L]
eos o
. .
L] L]
L]
°

23

Phe

Glu
Thr
Asp
Lys
970
Leu
Glu
val
Asp
Ser

1050
Pro

1065

RS

[ XX X
XXX}
XN
o0
3
XXX

e e

oo »

Lys Arg Asn Lys Ala GIn

910

Glu Pro Lys Thr
925
Gly Asn Ser Thr
940

Pro val Gln Glu
955
Leu Glu Asn val

Pro ser Gly Glu
990

Ala pPro Gln Gly

1005
Ser Thr Gly Thr
1020

Ser Leu Pro Glu

1035

Thr Asp Asn Gly

Met Leu Asp Pro

Ser
ser
Lys
Leu
975
val
Asn
val
Ala
Met

1055
Ala

1070
Asp Pro val Gln Glu Lys Leu Glu Lys Phe

1085

Glu
Asn
val
960
Phe
Ile
Gly
Glu
Pro
1040
Leu

Leu

Gly Leu Asp Ser val Ile Phe Asn Met ASp

1095

1100

Leu Pro Ser Gly Glu val Ile Lys Lys Asn

or nothing

or nothing

Phe
GIn
Lys
Ser
Trp
Ala
Asp

val

Leu Ala
Ile Thr
Tyr Thr
40

Asp Glu
55

ITe Lys
Tyr Ala
Ser Gly

Lys Ala

Xaa = Methionine or nothing

Pro
Tyr
25

Thr
Gly
Lys
Lys
Asn

105
Ala

Ile
10

Thr
Glu
Asp
Asp
Glu
Thr

Lys

1115

Arg His Pro Glu

Asp Asp Glu Ile
30
Asp Gly Tyr Ile

Ala Tyr val Thr
60

ser Leu Ser Glu

75

Lys Gly Leu Thr

Glu Ala Lys Gly
110
Lys val Pro Leu

Arg
GIn
Phe
Pro
Ala
Pro
95

Ala

Asp

1120

Leu
val
Asp

Glu
80

Pro
Glu

Arg



Met
Ile
145
Asp
Leu
Ser
Ala
Ser
225
Leu
Glu
Gln
Leu
Thr
305
Asn
Ser
Lys
Leu
Glu
385
Met
Lys
Ile
Glu
val
465
Ser
val
Met
Ser
Leu
545
Ser
Thr
His
Lys
Ala
625
Pro

val

Pro
130
Ile
Glu
Ala
Asp
Asp
210
Glu
Asn
Thr
val
Leu
290
Leu
Thr
Gln
Ala
Asp
370
Met
Lys
Asn
Asp
Leu
450
Tyr
Thr
ser
Leu
Gly
530
Asp
Lys
Ser
Ala
Gly
610
Tyr
Lys

Thr

115
Tyr

Pro
Gly
Thr
Asn
195
Gln
Pro
Pro
Glu
Glu
275
Glu
Thr
Ile
Pro
Ala
355
Ser
Lys
Gin
Ala
Glu
435
Phe
Thr
Phe
Phe
val
515
Lys
GIn
Asp
Leu
Gly
595
Thr
Leu
Leu

Phe

Asn
His
Leu
val
180
Gly
Asp
Thr
Ser
Glu
260
Asn
Lys
Gly
Ser
Ala
340
GIn
Leu
Asp
Tyr
Ile
420
His
Lys
Gly
Asn
Ser
500
Lys
val
Pro
Tyr
Ala
580
Asp
Asp
Glu
Asn

Met

Leu
Tyr
Tyr
165
Lys
Phe
Ser
His
Ala
245
Glu
Ser
val
Leu
Ala
325
Pro
Lys
Ser
Leu
Gly
405
Ile
Lys
Pro
Glu
Asn
485
Phe
Leu
Phe
Tyr
Pro
565
Tyr
Thr
Ala
Asn
Gln

645
Ala

Gln
Asp
150
Glu
Tyr
Gly
Lys
Pro
230
Asp
Ala
val
Thr
Lys
310
Glu
Ile
His
Ser
Asp
390
val
Tyr
Pro
Glu
Glu
470
Gln
Pro
Ile
Gly
Leu
550
Glu
Lys
Tyr
Leu
Asn
630
Gly

Asn

Tyr
135
His
Ala
Tyr
Asn
Pro
215
Glu
Asn
Glu
Ile
Asp
295
Ser
val
Gln
Leu
His
375
Lys
Lys
Pro
val
Glu
455
Leu
Asn
Pro
Thr
Glu
535
Pro
val
Met
Leu
val
615
Tyr
Thr

Ala

120
Thr

Tyr
Pro
val
Ala
200
Asp
Ser
Leu
Asp
Asn
280
Pro
Ser
Asp
Xaa
Glu
360
Glu
Lys
Arg
His
Gly
440
Gly
Thr
Phe
Glu
Pro
520
Gly
Gly
Ser
Ala
Arg
600
Arg
Lys
Thr

Tyr

val
His
Lys
Glu
185
Ser
Glu
Asp
Tyr
Thr
265
Ala
Ser
Leu
Ser
Xaa
345
Glu
GIn
Ile
Glu
Gly
425
Ile
val
Asn
Thr
Leu
505
Asp
val
Gln
Tyr
ser
585
val
val
val
Arg

Leu

Glu
Asn
Gly
170
His
Asp
AsSp
Glu
Lys
250
Thr
Lys
Ile
Leu
Leu
330
Asp
val
Asp
Glu
Ser
410
Asp
Gly
Ala
val
Leu
490
Glu
Gly
Gly
Thr
Asp
570
Gln
Asn
Phe
Gly
Thr

650
ASp

val
Ile
155
Tyr
Pro
His
Lys
Lys
235
Pro
Asp
Ile
Arg
Leu
315
Leu
Leu
Lys
Tyr
Glu
395
Ile
His
His
Lys
val
475
Ala
Lys
Lys
Asn
Phe
555
Gly
Thr
Pro
Asp
Glu
635
Ala

Asn

Lys
140
Lys
Ser
ASn
val
Glu
220
Glu
ser
Glu
Ala
GlIn
300
Gly
Ala
Thr
Thr
Pro
380
Lys
val
His
Ser
Lys
460
Asn
Asn
Lys
val
Ile
540
Lys
Thr
Ile
Gln
Glu
620
Ile
Gly

GlIn

125
Asn

Phe
Leu
Glu
Arg
205
His
Asn
Thr
Ala
Asp
285
Asn
Thr
Leu
Glu
ser
365
Gly
Ile
val
His
His
445
Glu
Leu
Gly
Leu
Leu
525
Ala
Tyr
Phe
Phe
Phe
605
Phe
Lys
AsSn

Ser

Gly Ser Leu

Glu
Glu
Arg
190
Lys
Asp
His
Asp
Glu
270
Ala
Ala
Lys
Leu
Glu
350
His
Asn
Ala
Asn
Ala
430
Ser
Gly
Leu
Gln
Gly
510
Glu
Asn
Thr
Thr
Tyr
590
Ala
His
Leu
Lys
Thr

Trp
Asp
175
Pro
Asn
Glu
Ala
Thr
255
Ile
Glu
Met
Asp
Lys
335
GlIn
Asn
Ala
Gly
Lys
415
Asp
Asn
Asn
Lys
Lys
495
Ile
Lys
Phe
Ile
val
575
Pro
val
Gly
Pro
Ile

655
Tyr

Phe
160
Leu
His
Lys
val

Gly
240
Glu
Pro
Ala
Glu
Asn

320
Glu

Ile
Gly
Lys

Ile
400
Glu

Pro
Tyr
Lys

Asn
480
Arg
AsSn
val

Glu
Ala
560
Pro
Phe
Pro
Asn
Ile
640
Pro

Ile



val
Ile
Asp
705
Lys
val
ser
Ile
Asp
785
Glu
Asn
Lys
val
val
865
Leu
Arg
Ala

Glu
Leu
690
Glu
Leu
Pro
Tyr
Glu
770
Phe
Asn
Lys
Pro
Gly
850
Asp
Gly

Leu

val
675
Pro
Lys
Ser
Thr
Gly
755
Leu
Thr
Gly
Pro
Glu
835
Ser
Pro
Leu

Pro

660
Pro

Gln
val
Glu
val
740
Met
Tyr
Gly
Lys
Ala
820
Asn
Asp
val
Asp

sSer
900

Ile
Phe
Glu
Thr
725
Asp
Lys
Leu
Glu
val
805
Asp
Ser
Pro
Gln
Ser

885
Gly

Leu
Lys
Glu
710
Gly
Pro
Leu
Pro
Ala
790
Ser
Ser
Thr
Met
Glu
870
val

Glu

Glu Lys

680
Arg Asn
695
Pro Lys

Asn Ser

val G1n

Glu Asn
760
Ser Gly
775
Pro Gln

Thr Gly

Leu Pro

Asn
840
Asp

Asp

Leu
855
Lys Leu

Ile pPhe

val Ile

oo
. -
. .
eose o

[ XXX ]

A4

665

Glu Asn Gln
Lys Ala GlIn
Glu
715
Asn

Thr Ser
Thr Ser
730
Glu Lys val
745
val

Leu Phe

Glu val Ile

Asn Gly
795

Glu

Gly

val
810
Ala

Thr
Glu Pro
825
Gly

Met Leu

Pro Ala Leu
Fhe
875
Asp

Glu Lys

Met
890
Lys

Asn

Lys Asn

905

eee
ssese
L]

o0 osove LA

se o
.
XX X

o0 LX) LA

670

Thr Asp Lys
685

Glu Asn Ser

700

Lys

val Glu

Ser Thr Leu
Phe
750

Asp

Ala Lys
Met
765
Lys

Asn

Lys Asn
780

Glu Asn Lys

Asn GIn Pro

Asn Glu Lys
830
Pro Glu
845

Glu

Asn

Glu Ala

860

Thr Ala ser

Gly Thr Ile

Leu Ser Asp

910

(X XN ]

sece
*e &

Pro Ser

Lys Leu
Glu
720
Glu

Lys

Glu
735
Ala Glu

Gly Thr

Met Ala
Ser
800
Glu

Pro

Thr
815
Pro val

Gly Asn

Pro Ala
Gly
880
Leu

Tyr

Glu
895

Phe Ile
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PATENTOVE NAROKY

1. Izolovany polynukleotid obsahujici polynukleotid
vybrany z;

(a) polynukleotidu kédujiciho polypeptid, ktery je alespoii
ze 70 % identicky s druhym polypeptidem vybranym z: tabulky B,
E nebo H; )

(b) polynukleotidu kédujiciho polypeptid, ktery je alespoti
z 95 % identicky s druhym polypeptidem vybranym z: tabulky B,
E nebo H;

(c) polynukleotidu kédujiciho polypeptid, ktery ma
aminokyselinovou sekvenci vybranou z tabulky B, E nebo H nebo
jejich fragmentd, analogli nebo derivatu;

(d) polynukleotidu kédujiciho polypeptid vybrany
z: tabulky B, E nebo H;

(e) polynukleotidu kédujiciho polypeptid schopny tvorby
protilatek majicich vazebnou specifitu k polypeptidu, ktery ma
sekvenci vybranou z: tabulky B, E nebo H,

(f) polynukleotidu kédujiciho epitop nesouci Cast
polypeptidu vybranéhb z tabulky B, E nebo H; a

(g) polynukleotidu komplementarniho k polynukleotidu =z
(@), (b), (c), (d), (e) nebo (f).

2. Izolovany polynukleotid podle niroku 1, ve kterém tento

polynukleotid je (a).

3. Izolovany polynukleotid podle nédroku 1, ve kterém tento

polynukleotid je (b).

4. Izolovany polynukleotid podle naroku 1, ve kterém tento

polynukleotid je (c).

5. Izolovany polynukleotid podle naroku l, ve kterém tento

polynukleotid je (d4).
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6. Izolovany polynukleotid podle naroku 1, ve kterém tento

polynukleotid je (e).

7. Izolovany polynukleotid podle naroku 1, ve kterém tento

polynukleotid je (f).

8. Izolovany polynukleotid podle ndroku 1, ve kterém tento

polynukleotid je (g).

9. Izolovany polynukleotid podle ndroku 7, ve kterém tento

polynukleotid je vybran z tabulky B.

10. Izolovany polynukleotid podle néroku 9, ve kterém

epitop nesouci ¢ast je vybrédna z tabulky C.

11. Izolovany polynukleotid podle ndroku 7, ve kterém

tento polynukleotid je vybrédn z tabulky E.

12. Izolovany polynukleotid podle naroku 11, ve kterém

epitop nesouci &ast je vybréna z tabulky F.

13. Polynukleotid podle kteréhokoliv z ndrokt 1 aZ 12, ve
kterém tento polynukleotid je DNA.

14. Polynukleotid podle kteréhokoliv z naroka 1 az 12, ve
kterém tento polynukleotid je RNA.

15. Vektor obsahujici polynukleotid podle ndroku 13, ve
kterém je tato DNA funkén& spojena s kontrolni oblasti

exprese.

16. Hostitelska bunka transfekovand vektorem podle

naroku 15.



17. Zplsob produkce polypeptidu, vy znacuijici
s e t i m, Ze =zahrnuje kultivaci hostitelské bunky podle

naroku 16 za podminek vhodnych pro expresi tohoto polypeptidu.

18. Izolovany polypeptid obsahujici ¢len vybrany z:

(a) polypeptidu ktery je alesponn ze 70 % identicky
s druhym polypeptidem, ktery mé& aminokyselinovou sekvenci
vybranou z: tabulky B, E nebo H;

(b) polypeptidu ktery je alesponn z 95 % identicky s druhym
polypeptidem, ktery md& aminokyselinovou sekvenci  vybranou z:
tabulky B, E nebo H;

(c) polypeptidu, ktery mé& aminokyselinovou sekvenci
vybranou z tabulky B, E nebo H;

(d) polypeptidu, ktery m& aminokyselinovou sekvenci
vybranou z: tabulky B, E nebo H nebo jejich fragment@l, analogni
nebo derivata;

(e) polypeptidu schopného tvorby protildtek majicich
vazebnou specifitu k druhému polypeptidu, ktery mad sekvenci
vybranou z: tabulky B, E nebo H;

(f) epitop nesouci Cast polypeptidu majici
aminokyselinovou sekvenci vybranou z tabulky B, E nebo H;

(g) polypeptidu podle (a), (b), (c), (d), (e) nebo (f),ve
kterém N-koncovy Met zbytek chybi; nebo

(h) polypeptidu podle (a), (b), (c), (d), (e) nebo (f),ve

kterém sekrec¢ni aminokyselinovad sekvence chybi.

19. Polypeptid podle néaroku 18, kde tento polypeptid
je (f).

20. Polypeptid podle né&roku 19, ktery je vybréan
z tabulky B.

21. Polypeptid podle naroku 20, kde epitop nesouci cast je
vybrana z tabulky C.



22. Polypeptid ©podle naroku 19, kter§y je vybran
z tabulky E.

23. Polypeptid podle naroku 22, kde epitop nesouci &ast je
vybrana z tabulky F.

24. Chimerni polypeptid obsahujici dva nebo vice
polypeptidd vybranych z tabulky B, E nebo H, za pfedpokladu,
ze polypeptidy jsou spojeny tak, Ze tvo¥i chimerni polypeptid.

25. OCkovaci prostfedek, vy znadc¢uijici s e
t I m, Ze obsahuje polypeptid podle kteréhokoliv z narokt 18

az 24 a farmaceuticky pfijatelny nosi&, #edidlo nebo adjuvans.

26. Zpusob terapeutického nebo profylaktického 1lé&eni
meningitidy, zan&tu stfedniho ucha, bakteremie nebo pneumonie
u Jjedince nachylného k meningitid&, =z&n&tu stfedniho ucha,
bakteremii nebo pneumonii, vyznacuijici s e

t 1Im, ze zahrnuje podavani terapeutického nebo
profylaktického mnoéétvi prostfedku podle ndroku 25 tomuto

jedinci.

27. ZpUsob terapeutického nebo profylaktického 1lédeni
streptokokové  bakteridlni infekce u jedince né&chylného
k streptokokové infekci, vy znad&uijici s e t 1 m,
Ze zahrnuje podavéni terapeutického nebo profylaktického

mnozstvi prostfedku podle naroku 25 tomuto jedinci.

28. Zpusob podle naroku 26, vy znaduijici s e
t i m, Ze jedinec je savec.
29. Zplusob podle ndroku 27, vy znaduijici s e

t i m, Ze jedinec je savec.
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30. Zpusob podle naroku 26, vy znadcuj

t 1 m Ze jedinec je clovék.

31. Zpusob podle naroku 27, vy znadcduijici s e
t i m, Ze jedinec je c¢lovék.
32. Zpusob podle ndroku 27, vy znacuijicdi s e

t i m, Ze bakteridlni infekce je S. pneumoniae, skupina A
streptococcus - pyogenes, skupina B streptococcus - GBS mnebo
agalactiae, dysgalactiae, uberis, nocardia nebo Staphylococcus

aureus.

H
Q
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33. Zpusob podle ndroku 27, vy znacuj

t 1 m, Ze bakteridlni infekce je S. pneumoniae.

34. Pouziti ockovaciho prostfedku podle naroku 25 pro
profylaktické nebo terapeutické 1écCeni streptokokové infekce u
zvirat néachylnych k nebo infikovanych streptokokovou infekci
zahrnujici podavani profylaktického nebo terapeutického

mnozZzstvi prostfedku tomuto zvifeti.



ATGAAATTTA
TGTGCCTATG
TATGTGGATG
CAGARAGAAG
ACGTCACACG
AGTGAAGAAC
GAAGTCAAGG
GCAGCTCATG
GTCAAAGATA
ACGACAAATG
TATATCGTTC
GAATTAGCAG
TATTCTTCAA
CCAGCAAATA
GCCCAACGTT
ACACCARATG
CTTTCTGCTT
GTTTCTACAA
CCTTCTTCTT
CCAAAAGATA
CATTACATTC
ACACCTTCTC
GGATACGGAT
CACGGAGACC
GCGCAARAAAC
CATGAACAGG
GAARAAATTG
ARAGAAARAA
GAACATAAAC
GAAGGAGTTG
GTTAATTTGT
AAACGCGTTT
GTAAAATTAA
GAAGGAGTAG
TTTAAGTATA
GTTCCAACCT
GGGGATACTT
GTCAGAGTGT
GAAATCAAAT
ATTCCTGTAA
GTACCTATCT
AGGAATAAAG
GAGAAGGTAG
GARGAAGTTC
GGGATGAAGC

GTAAAAAATA
CACTAAACCA
GCAGCCAGTC
GAATTCAGGC
GTGACCACTA
TCTTGATGAA
GTGGTTATAT
CTGATAATGT
ATGAGAAGGT
ATGGTTATGT
CTCATGGAGG
CAGCTAAAGC
CAGCTAGTGA
AATCTGAAAA
ACAGTGAATC
GAGTTGCGAT
TAGAAGAAAA
ATGCAAAACC
TAACGACAAG
TCGTTGAAGA
CAAAATCAAA
CATCTCTTCC
TTGATGCTAA
ACAATCATTA
ATTTAGAGGA
ATTATCCAGG
CTGGCATTAT
ATGCGATTAT
CGGTTGGAAT
CTAAAAAAGA
TAAAAAATAG
CTTTTAGTTT
TAACACCAGA
GGAATATTGC
CTATCGCTTC
CTTTAGCTTA
ATTTAAGAGT
TTGATGAATT
TACCGATTCC
CCTTCATGGC
TGGAAAAAGA
CACAAGAAAA
AAARAGAAAA
CTACAGTGGA
TAGAAAATGT

TATAGCAGCT
GCATCGTTCG
AAGTCAGAAA
TGAGCAAATT
TCATTACTAT
GGATCCAAAC
CATCAAGGTC
TCGAACTAARA
TAACTCTAAT
CTTTAATCCA
TCACTATCAC
ACATCTGGCT
CAATAACACG
TCTCCAGAGT
AGATGGCCTG
TCCGCATGGC
GATTGCCAGA
TAATGAAGTA
TAAGGAGCTC
AACGGCTACA
TCAAATTGGG
AATCAATCCA
TCGTATTATC
TTTCTTCAAG
AGTTAAAACT
TAATGCCARAA
GAAACAATAT
TTATCCGCAT
TGGTCATTCT
AGGGAATAAA
TACGTTTAAT
TCCGCCTGAA
TGGAAAAGTA
ARACTTTGAA
ARAAGATTAT
CARAATGGCC
GAACCCTCAA
TCATGGAAAT
GAAATTAARNC
AAATGCTTAT
AARATCARACT
CTCAAAACTT
ACTTTCTGAA
TCCTGTACAA
CTTGTTTAAT

GGATCAGCTG
CAGGAAAATA
AGTGAAAACT
GTAATCAARAAR
AATGGGAAAG
TATCAACTTA
GATGGAAAAT
GATGAAATCA
GTTGCTGTAG
GCTGATATTA
TACATTCCCA
GGAAARAATA
CAATCTGTAG
CTTTTGAAGG
GTCTTTGACC
GACCATTACC
ATGGTGCCTA
GTGTCTAGTC
TCTTCAGCAT
GCTTATATTG
CAACCGACTC
GGAACTTCAC
GCTGAAGATG
AAGGACTTGA
AGTCATAATG
GAAATGAAAG
GGTGTCAAAC
GGAGATCACC
CACAGTAACT
GTTTATACTG
AATCAAAACT
TTGGAGAAAA
TTGGAGARAAG
TTAGATCAAC
CCAGAAGTAA
AGTCAAACGA
TTTGCAGTGC
GCTTATTTAG
CAAGGAACAA
TTGGACAATC
GATAAACCAA
GATGAAAAGG
ACTGGGAATA

GAAAAAGTAG

ATGGACGGAA

17/22

TTATCGTATC
AGGACAATAR
TGACACCAGA
TTACAGATCA
TTCCTTATGA
ARGACGCTGA
ATTATGTCTA
ATCGTCAAAA
CAAGGTCTCA
TCGAAGATAC
ABAGCGATTT
TGCAACCGAG
CAAAAGGATC
AACTCTATGA
CTGCTAAGAT
ACTTTATTCC
TCAGTGGAAC
TAGGCAGTCT
CTGATGGTTA
TAAGACATGG
TTCCAAACAA
ATGAGAAACA
AATCAGGTTT
CAGAAGAGCA
GATTAGATTC
ATTTAGATAA
GTGAAAGTAT
ATCATGCAGA
ATGAACTGTT
GAGAAGAATT
TTACTCTAGC
AATTAGGTAT
TATCTGGTAA
CTTATTTACC
GTTATGATGG
TTTTCTATCC
CTARAGGAAC
ARARTAACTA
CCAGAACGGC
AATCGACTTA
GTATTCTACC
TAGAAGAACC
GTACTAGTAA
CAARATTTGC
CAATTGAATT

se oo

2003 - /0

CTTGAGTCTA
TCGTGTCTCT
CCAGGTTAGC
GGGCTATGTA
TGCCCTCTTT
TATTGTCAAT
CCTGAAAGAT
ACAAGAACAT
GGGACGATAT
GGGTAATGCT
ATCTGCTAGT
TCAGTTAAGC
AACTAGCAAG
TTCACCTAGC
TATCAGTCGT
TTACAGCAAG
TGGTTCTACA
TTCAAGCAAT
TATTTTTAAT
TGATCATTTC
TAGTCTAGCA
TGAAGAAGAT
TGTCATGAGT
AATTAAGGCT
TTTGTCATCT
AAAAATCGAA
TGTCGTGAAT
TCCGATTGAT
TAAACCCGAA
AACGAATGTT
CAATGGTCAA
CAATATGCTA
AGTATTTGGA
AGGACARACA

I om s tewT

TACATTTACA
TTTCCATGCA
TGATGCTTTA
TAAAGTTGGT
CGGAAATAAA
TATTGTGGAA
ACAATTTAAA
ARAGACTAGT
TTCAACGTTA
TGAAAGTTAT
ATATTTACCA

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



TCAGGAGAACG
GGTGAAAATA
ACAGAAAATA
GAAAACTCAA
TTAGATCCAG
TTTACAGCTA
GAATTAAGAT

(SEQ ID NO:

FIGURE 1

AATTCCTTGT
AACGAGAGAC
GAAAGACCCC
ATAGGTAGGA
CCCTTGTGTT
GGGCAGTTTG
CAGAATGGTT
TACAACTCGA
CATCGCTCAA
CATCGACGGG
TCCCAAGGGT
GAGACAGTTC
ACGAGAGGAC
GGGTAGCTAT
GATGAGATTT
TTAGARGTGG
CCAAAGTAAC
TGAGTAGGTA
CGAACACAGA
AGGGAAGTCG
AGAGGGTCAG
GTCGCCCTGT
CAAGTTATTT
ACTGGTTCGA
AATCATCTTC
CARACTTCCCA
GTGAATCCAA
GGCACAGAGT
GGTTAATTAR
AGAAAAAACT
GCAGCTGGAT
CGTTCGCAGG
CAGAAAAGTG
CAAATTGTAA

TCATTAAAAA
AACCATCTGA
AACCAGCAGA
CGGATAATGG
CATTAGAGGA
GTTACGGATT
TGCCAAGTGG
1)

CGGGTAAGTT
TCGGTGAAAT
ATGGAGCTTT
GTCTAAGAGA
ATGGCCACTC
ACTGGGGCGG
GGAAATCATT
GCAGGGACGA
CGGATAAARG
GAGGTTTGGC
TGGCCTGTTC
GGTCCCTATC
CAGAGTGGAC
GTAGGGAAGG
CCCATGATTA
AAGTGTGGCG
TGAGAATATG
TTACTCAGAG
AGTTAAGCCC
CTTAGCTCTA
CGGTTCGATC
CACGGCGAAG
TAGACTCGTT
GCCCAGTACG
TCTCACTTTC
GTAATATAAG
TTCAGGAACT
CACGTGGTAG
ATGGTTAAAT
TCATCATTTA
CAGCTGTTAT
AABRATAAGGA
AARACTTGAC
TCARAATTAC

GAATATGGCA
AAATGGAAAA
TTCTTTACCA
AATGTTGAAT
AGCTCCAGCA
AGGCTTAGAT
AGAAGTGATA

CCGACCCGCA
TTTAGTACCT
ACTGCAGTTT
TCGGGALGCC
TAACCCAGAT
TCGCCTCCTA
CGCAGAGTGT
ARGTCGGGCT
CTACCCTGGG
ACCTCGATGT
GCCCATTAAA
CGTCGCGEGC
TTACCGCTGG
GATAAACGCT
TATATCAGTA
ACACATGTAG
AAAGCGAACG
TTAAGTGACG
TAGAACGCCG
GGGAGTTTAG
CCGTTAACTC
ATCGCGGGTT
AGCTCAGTTG
GGTCATATAT
CAARACTCTA
CACCTCTGGC
CCAAGAACAA
TCTGACCCTA
AACCGGTTTA
TTGAAATGAG
CGTATCCTTG
CARTAARTCGT
ACCAGACCAG
AGATCAGGGC

GATTTTACAG
GTATCTACTG
GAGGCACCAA
CCAGAAGGGA
GTAGATCCTG
AGTGTTATAT
AARARGARTT

CGAARGGCGT
GTGAAGATGC
GATATTGAGT
AGTTTCGAAG
AGGTGATCCC
ARAGGTAACG
AAAGGTATAA
TAGTGATCCG
GATAACAGGC
CGGCTCGTCE
GCGGCACGCG
GTAGGAAATT
TGTACCAGTT
GAAAGCATCT
AGAGCCCTGA
CGGACTAATA
GTTTTCTTAA
ATAGCCTAGG
GAAGTAGTTG
CTCAGCTGGG
CCAARGGTCC
CGATTCCCGT
GTAGAGCAAT
GCGGETTTGG
TTACCTCTTA
GARAGAAGTT
AAGAAACATC
GCAGAAATTT
GARAACTATT
GGATTTATGA
AGTCTATGTG
GTCTCTTATG
GTTAGCCAGA
TATGTAACGT

2 /22

GAGAAGCACC
GAACAGTTGA
ACGAAAAACC
ATGTGGGGAG
TACAAGARAA
TCAATATGGA
TATCTGATTT

AATGATTTGG
AGGTTACCCG
GTCTGTACCA
GAGACGCTGT
TATCGGAGAC
GAGGCGCCCa
GGGAGCTTGA
GTGGTTCCAET
TTATCTCCCC
CATCCTGGGG
AGCTGGGTTC
TGAGAGGATC
GTCTTGCCAA
AAGTGTGAAR
GAGATGATCA
CTAATAGCTC
ATTGAATAGA
AGATACACCT
GGGGTTGCCC
AGAGCATCTG
CGTAGTGTAG
CGGGACCGTT
TGACTTTTAA
CGGAATTCTA
TTATACCACA
TCAATGTCCT
TGGTGTCACA
TAAATAGTAA
TAATAAAGTA
AATTTAGTAA
CCTATGCACT
TGGATGGCAG
AAGAAGGAAT
CACACGGTGA

TCAAGGAAAT
GAACCARCCA
TGTAAMACCA
TGACCCTATG
ATTAGAARAA
TGGAACGATT
CATAGCGTAR

GCACTGTCTC
CGACAGGACG
CATGTACAGG
TGGGATACTA
AGTGTCTGAC
AAGGTTCCCT
CTGCGAGAGC
ATGGAAGGGC
CAAGAGTTCA
CTGTAGTCGG
AGAACGTCGT
TGCTCCTAGT
AGGCATCGCT
CCCACCTCAA
GGTAGATAGG
GAGGACTTAT
TATTCAATTT
GTACCCATGC
CCTGTGAGAT
CCTTACAAGC
CGGTTATCAC
TAAGGTAACG
TCAATGGETC
ATCTCTTTGA
TTTCAATCTT
AAAGTAATAAR
AGTATTGGAT
ACTATTTACT
AAAGAAGTTG
ARRATATATA
ARACCAGCAT
CCAGTCRAGT
TCAGGCTGAG
CCACTATCAT

P 2008 — /IS

2760
2820
2880
2340
3000
3060
3120

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

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



TACTATAATG
CCAAACTATC
ARGGTCGATG
ACTAAAGATG
TCTAATGTTG
AATCCAGCTG
TATCACTACA
CTGGCTGGAA
AACACGCAAT
CAGAGTCTTT
GGCCTGGTCT
CATGGCGACC
GCCAGAATGG
GAAGTAGTGT
GAGCTCTCTT
GCTACAGCTT
ATTGGGCAAC
AATCCAGGAA
ATTATCGCTG
TTCAAGAAGG
ARAACTAGTC
GCCARAGAAA
CAATATGGTG
CCGCATGGAG
CATTCTCACA
AATAAAGTTT
TTTAATAATC
CCTGAATTGG
AAAGTATTGG
TTTGAATTAC
GATTATCCAG
ATGGCCAGTC
CCTCAATTTG
GGARATGCTT
TTAAACCAAG
GCTTATTTGG
CAAACTGATA
AAACTTGATG
TCTGAAACTG
GTACAAGAAA
TTTAATATGG
ATGGCAGATT
GGAARAGTAT
TTACCAGAGG
TTGAATCCAG

GGAAAGTTCC
AACTTAAAGA
GABAATATTA
ARATCAATCG
CTGTAGCAAG
ATATTATCGA
TTCCCAAAAG
ARAATATGCA
CTGTAGCAAA
TGAAGGAACT
TTGACCCTGC
ATTACCACTT
TGCCTATCAG
CTAGTCTAGG
CAGCATCTGA
ATATTGTARG
CGACTCTTCC
CTTCACATGA
ARGATGAATC
ACTTGACAGA
ATAATGGATT
TGAARAGATTT
TCAAACGTGA
ATCACCATCA
GTAACTATGA
ATACTGGAGA
AAAACTTTAC
AGARAAAAATT
AGAAAGTATC
ATCAACCTTA
AAGTAAGTTA
AAACGATTTT
CAGTGCCTAA
ATTTAGAARA
GAACARCCAG
ACRATCAATC
ARCCAAGTAT
AAAAGGTAGA
GGAATAGTAC
AAGTAGCAAA
ACGGAACAAT
TTACAGGAGA
CTACTGGAAC
CACCAAACGA
ARGGGAATGT

TTATGATGCC
CGCTGATATT
TGTCTACCTG
TCARAAACAA
GTCTCAGGGA
AGATACGGGT
CGATTTATCT
ACCGAGTCAG
AGGATCAACT
CTATGATTCA
TAAGATTATC
TATTCCTTAC
TGGAACTGGT
CAGTCTTTCA
TGGTTATATT
ACATGGTGAT
AARCAATAGT
GAAACATGAA
AGGTTTTGTC
AGAGCAAATT
AGATTCTTTG
AGATAARAAR
AAGTATTGTC
TGCAGATCCG
ACTGTTTAAA
AGAATTAACG
TCTAGCCAAT
AGGTATCAAT
TGGTAAAGTA
TTMTACCAGGA
TGATGGTACA
CTATCCTTTC
AGGAACTGAT
TAACTATAAA
AACGGCCGGA
GACTTATATT
TCTACCACAA
AGAACCAAAG
TAGTAATTCA
ATTTGCTGAA
TGAATTATAT
AGCACCTCAA
AGTTGAGAAC
AARACCTGTA
GGGGAGTGAC

CTCTTTAGTG
GTCAATGAAG
AAAGATGCAG
GAACATGTCA
CGATATACGA
AATGCTTATA
GCTAGTGAAT
TTAAGCTATT
AGCARGCCAG
CCTAGCGCCC
AGTCGTACAC
AGCAAGCTTT
TCTACAGTTT
AGCAATCCTT
TTTAATCCAA
CATTTCCATT
CTAGCAACAC
GAAGATGGAT
ATGAGTCACG
AAGGCTGCGC
TCATCTCATG
ATCGAAGAAA
GTGAATAAAG
ATTGATGAAC
CCCGAAGAAG
AATGTTGTTA
GGTCAARAAC
ATGCTAGTAA
TTTGGAGAAG
CARACATTTA
TTTACAGTTC
CATGCAGGGG
GCTTTAGTCA
GTTGGTGAAA
AATAAAATTC
GTGGAAGTAC
TTTAAARAGGA
ACTAGTGAGA
ACGTTAGAAG
AGTTATGGGA
TTACCATCAG
GGAAATGGTG
CAACCAACAG
AAACCAGAAA
CCTATGTTAG

3 /22
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AAGAACTCTT
TCAAGGGTGG
CTCATGCTGA
AAGATAATGA
CAAATGATGG
TCGTTCCTCA
TAGCAGCAGC
CTTCAACAGC
CAAATAAATC
AACGTTACAG
CARATGGAGT
CTGCTTTAGA
CTACAMATGC
CTTCTTTAAC
AAGATATCGT
ACATTCCAAA
CTTCTCCATC
ACGGATTTGA
GAGACCACAA
AAAAACATTT
AACAGGATTA
AAATTGCTGG
AAAAAAATGC
ATAAACCGGT
GAGTTGCTAA
ATTTGTTAAA
GCGTTTCTTT
AATTAATAAC
GAGTAGGGAA
AGTATACTAT
CAACCTCTTT
ATACTTATTT
GAGTGTTTGA
TCAAATTACC
CTGTAACCTT
CTATCTTGGA
ATAAAGCACA
AGGTAGAAAA
AAGTTCCTAC
TGAAGCTAGA
GAGAAGTCAT
AAAATAAACC
AAAATAAACC
ACTCAACGGA
ATCCAGCATT

o3 .o
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GATGAAGGAT
TTATATCATC
TAATGTTCGA
GAAGGTTAAC
TTATGTCTTT
TGGAGGTCAC
TAAAGCACAT
TAGTGACAAT
TGAAAATCTC
TGAATCAGAT
TGCGATTCCG
AGAARAGATT
AAARCCTAAT
GACAAGTAAG
TGAAGAAACG
ATCAARATCAA
TCTTCCAATC
TGCTAATCGT
TCATTATTTC

AGAGGAAGTT

TCCAGGTAAT
CATTATGARAA
GATTATTTAT
TGGAATTGGT
AAAAGAAGGG
AAATAGTACG
TAGTTTTCCG
ACCAGATGGA
TATTGCAAAC
CGCTTCAAAR
AGCTTACAAR
AAGAGTGAAC
TGAATTTCAT
GATTCCGAAA
CATGGCAAAT
AAAAGAAAAT
AGAAAACTCA
AGAAAAACTT
AGTGGATCCT
AAATGTCTTG
TAAAAAGAAT
ATCTGAAAAT
AGCAGATTCT
TAATGGAATG
AGAGGAAGCT

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
33860
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740



CCAGCAGTAG

TTAGATAGTG
GTGATAAAAA
ATCAAAAATG
TTTATTATTA
AGTTAATT
FIGURE 2

ATGAARATCA
GCTTATGAAC
ATAGATGGAA
CGTGAAGGAA
TCTCATGGAG
GAAGAGCTCC
ATCARGGGTG
GCTCATGCGG
CAGCATCGTG
GGACGCTACA
GGCGATGCCT
TCAGCTAGCG
TTAAGAACCT
GTAAGCAATC
GCAAGTCAAA
CAACGCCATG
GCCAGAGGTG
TCTGAATTGG
GTACCAGATT
CCGCAACCTG
AAMGAAGCTG
TATATCCCAG
AAGCAGGAAA
CGAGAATTTT
AATAAAGGTC
GTCTCAAGTG
CATCCAGAAC
GTAGCCAAGT
ATAACCAGTG
AAAAARGATA
GGTTTGACCC
GAAGCTATCT
AATCTTCAAT
TACCATAACA
ACTCTTGAGG
CATTCAGATA

ATCCTGTACA
TTATATTCAA
AGAATTTATC
AAGTTCTCTC
ATATATAAAA

(SEQ ID NO :

ATAAAAAATA
TAGGTTTGCA
AACAAGCGAC
TCAACGCCGA
ACCATTATCA
TCATGAAAGA
GTTATGTCAT
ATAATGTCCG
AAGGAGGGAC
CCACAGATGA
ATATCGTTCC
AGTTGGCTGC
ATCGCCGACA
CAGGAACTAC
GTAATGACAT
TAGAATCTGA
TAGCTGTCCC
AAAAACGAAT
CAAGACCAGA
CACCAAATCC
TTCGAAAAGT
CCAAGAATCT
GTTTATCTCA
ACAATAAGGC
GACAAGTTGA
ATARAGTCAA
GTTTAGGAAA
TGGCAGGCAA
ATGAGGGGGA
GTTTGTCTGA
CTCCTTCGAC
ACAACCGCGT
ATACTGTAGA
TCAAATTTGA
ATCTTTTGGC
ATGGTTTTGG

AGAAARATTA
TATGGATGGA
TGATTTCATA
ARAAGTTAGA
TTTCTTGACA
2)

TCTAGCTGGG
TCAAGCTCAA
GCAAAAAACG
ACAAATCGTC
TTACTATAAT
TCCGAATTAT
TAAGGTAAAC
TACAAAAGAA
TTCAGCAAAC
TGGTTATATC
TCATGGAGAT
TGCAGAAGCC
AAATAGCGAT
AAATACTAAC
TGATAGTCTC
TGGCCTTATT
TCATGGTAAC
TGCTCGTATT
AGAACCAAGT
TCAACCAGCT
AGGCGATGGT
TTCAGCAGAA
TAAGCTAGGA
TTATGACTTA
TTTTGAGGCT
GTTAGTGGAT
ACCAAATGCG
GTACACAACA
TGCCTATGTA
AGCTGAGAGA
AGACCATCAG
GAAAGCAGCT
AGTCAARAAAC
GTGGTTTGAC
GACTGTCAAG
TAACGCTAGC

GAAARATTTA
ACGATTGAAT
GCGTAAGGAA
AATAAAACTC
TACAACTTAA

TCAGTAGCTA
ACTGTAAAAG
GAGAATTTGA
ATCAAGATTA
GGCAAGGTCC
CAGTTGAAGG
GGTAAATACT
GAAATCAATC
GATGGTGCGG
TTCAATGCAT
CATTACCATT
TTCCTATCTG
AACACTCCAA
ACAAGCAACA
TTGAAACAGC
TTCGACCCAG
CATTACCACT
ATTCCCCTTC
CCACAACCGA
CCAAGCAATC
TATGTCTTTG
ACAGCAGCAG
GCTAAGAARAA
CTAGCAAGAA
TTGGATAACC
GATATTCTTG
CAAATTACCT
GAAGACGGTT
ACTCCACATA
GCGGCAGCCC
GATTCAGGAA
AAGAAGGTGC
GGTAGTTTAA
GAAGGCCTTT
TACTATGTCG
GACCATGTTC
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ssee

CAGCTAGTTA
TAAGATTGCC
TAGCAGTAGA
TGACTTTGGG
AAAGAGGTGG

CACTTGTTTT
AAAATAATCG
CTCCTGATGA
CGGATCAAGG
CTTATGATGC
ATTCAGACAT
ATGTTTACCT
GGCAAAAACA
TAGCCTTTGC
CTGATATCAT
ACATTCCTAA
GTCGGGAAAA
GAACAAACTG
ACAGCAACAC
TCTACARAACT
CGCAAATCAC
TTATCCCTTA
GTTATCGTTC
CTCCAGAACC
CAATTGATGA
AGGAGAATGG
GCATTGATAG
CTGACCTCCC
TTCACCAAGA
TGTTGGAACG
CCTTCTTAGC
ACACTGATGA
ATATCTTTGA
TGACCCATAG
AGGCTTATGC
ATACTGAGGC
CACTTGATCG
TCATACCTCA
ATGAGGCACC
ARCATCCAAA
AAAGAAACAA

eceos
X X

.
L

PV 2ors- /52

CGGATTAGGC
AAGTGGAGAA
AAAAGTCTGA
AGAATTTCAT
AATATTTACT

AAGTGTCTGT
TGTTTCCTAT
GGTTAGCAAG
TTATGTGACC
CATCATCAGT
TGTCAATGAA
TAAGGATGCA
AGAACATAGT
ACGTTCACAG
CGAAGATACG
GAATGAGTTA
TCTGTCAART
GGTACCTTCT
TAACAGTCAA
GCCTTTGAGT
AAGTCGAACC
TGAACAAATG
AAACCATTGG
TAGTCCAAGT
GAAATTGGTC
AGTTTCTCGT
CAAACTGGCC
ATCTAGTGAT
TTTACTTGAT
ACTCAAGGAT
TCCGATTCGT
TGAGATTCAA
TCCTCGTGAT
CCACTGGATT
TAAAGAGARA
AARAGGAGCA
TATGCCTTAC
TTATGACCAT
TAAGGGGTAT
CGAACGTCCG
AAATGGTCAA

4800
4860
4920
4980
5040
5048

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

1020
ioso0
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



GCTGATACCA

GAAGAAACCC
GAGGAACCAG
GTTGAAGAAA
AAGTCCAATG
GACAACAATA
TAA (SEQ
FIGURE 3

CAGAGATCTT
AATATCTAGC
TGCATCAAGC
CGACGCAAAA
CCGAACAAAT
ATCATTACTA
AAGATCCGAA
TCATTAAGGT
TCCGTACAAA
GGACTTCAGC
ATGATGGTTA
TTCCTCATGG
CTGCTGCAGA
GACAAAATAG
CTACARATAC
ACATTGATAG
CTGATGGCCT
TCCCTCATGG
GAATTGCTCG
CAGAAGAACC
ATCCTCAACC
AAGTAGGCGA
ATCTTTCAGC
CTCATAAGCT
AGGCTTATGA
TTGATTTTGA
TCAAGTTAGT
GAAAACCAAA
GCAAGTACAC
GGGATGCCTA
CTGAAGCTGA
CGACAGACCA
GCGTGAAAGC
TAGAAGTCAA
TTGAGTGGTT

ATCAAACGGA
CTCGAGAAGA
AAGAAGAATC
AACTGAGAGA
CCAAAGAGAC
CTATTATGGC
ID NO: 3)

AGTGAATCAA
TGGGTCAGTA
TCAAACTGTA
AACGGAGRAT
CGTCATCAAG
TAATGGCAAG
TTATCAGTTG
AAACGGTAAA
AGAAGAAATC
AAACGATGGT
TATCTTCAAT
AGATCATTAC
AGCCTTCCTA
CGATAACACT
TAACACAAGC
TCTCTTGAAA
TATTTTCGAC
TAACCATTAC
TATTATTCCC
AAGTCCACAA
AGCTCCAAGC
TGGTTATGTC
AGAAACAGCA
AGGAGCTAAG
CTTACTAGCA
GGCTTTGGAT
GGATGATATT
TGCGCAAATT
ARCAGAAGRAC
TGTAACTCCA
GAGAGCGGCA
TCAGGATTCA
AGCTAAGAAG
AAACGGTAGT
TGACGAAGGC

AAAACCAAGC
GAAACCACAA
ACCAGAGGAA
GGCTGAAGAT
TCTCACAGGA
AGAAGCTGAA

ATATACTTAA
GCTACACTTG
AAAGAAAATA
TTGACTCCTG
ATTACGGATC
GTCCCTTATG
AAGGATTCAG
TACTATGTTT
AATCGGCARAA
GCGGTAGCCT
GCATCTGATA
CATTACATTC
TCTGGTCGGE
CCAAGAACAA
AACAACAGCA
CAGCTCTACA
CCAGCGCAAA
CACTTTATCC
CTTCGTTATC
CCGACTCCAG
AATCCAATTG
TTTGAGGAGA
GCAGGCATTG
AAAACTGACC
AGAATTCACC
AACCTGTTGG
CTTGCCTTCT
ACCTACACTG
GGTTATATCT
CATATGACCC
GCCCAGGCTT
GGAAATACTG
GTGCCACTTG
TTAATCATAC
CTTTATGAGG

GAGGAGAAAC
AGCGAGAAAC
TCAGAAGAAC
TTACTTGGAA
TTAAAAAATA
AAACTATTGG

GAAAAGAGGA
TTTTAAGTGT
ATCGTGTTTC
ATGAGGTTAG
AAGGTTATGT
ATGCCATCAT
ACATTGTCAA
ACCTTAAGGA
AACAAGAACA
TTGCACGTTC
TCATCGAAGA
CTAAGAATGA
AAAATCTGTC
ACTGGGTACC
ACACTAACAG
AACTGCCTTT
TCACAAGTCG
CTTATGAACA
GTTCAAACCA
AACCTAGTCC
ATGAGAAATT
ATGGAGTTTC
ATAGCAAACT
TCCCATCTAG
AAGATTTACT
AACGACTCAA
TAGCTCCGAT
ATGATGAGAT
TTGATCCTCG
ATAGCCACTG
ATGCTAAAGA
AGGCAAAAGG
ATCGTATGCC
CTCATTATGA
CACCTAAGGG

S /22

.
seee

CTCAGACAGA
CAGAGTCTCC
CTCAGGTCGA
AAATCCAGGA
ATTTACTATT
CTTTATTAAA

AAGAATGARA
CTGTGCTTAT
CTATATAGAT
CAAGCGTGAA
GACCTCTCAT
CAGTGAAGAG
TGAAATCAAG
TGCAGCTCAT
TAGTCAGCAT
ACAGGGACGC
TACGGGCGAT
GTTATCAGCT
AAATTTAAGA
TTCTGTAAGC
TCAAGCAAGT
GAGTCAACGC
AACCGCCAGA
AATGTCTGAA
TTGGGTACCA
AAGTCCGCAA
GGTCAAAGAA
TCGTTATATC
GGCCAAGCAG
TGATCGAGAA
TGATAATAAA
GGATGTCTCA
TCGTCATCCA
TCAAGTAGCC
TGATATAACC
GATTAAAARR
GAAAGGTTTG
AGCAGAAGCT
TTACAATCTT
CCATTACCAT
GTATACTCTT

Y074 2eel — 4

AAAACCTGAG
AAAACCAACA
GACTGAAAAG
TCCAATTATC
TGGCACCCAG
GGAGAGTAAG

ATCAATAARA
GAACTAGGTT
GGAAAACAAG
GGAATCAACG
GGAGACCATT
CTCCTCATGA
GGTGGTTATG
GCGGATAATG
CGTGAAGGAG
TACACCACAG
GCCTATATCG
AGCGAGTTGG
ACCTATCGCC
AATCCAGGAA
CAAAGTAATG
CATGTAGAAT
GGTGTAGCTG
TTGGAAAAAC
GATTCAAGAC
CCTGCACCAA
GCTGTTCGAA
CCAGCCAAGA
GAAAGTTTAT
TTTTACAATA
GGTCGACAAG
AGTGATAAAG
GAACGTTTAG
AAGTTGGCAG
AGTGATGAGG
GATAGTTTGT
ACCCCTCCTT
ATCTACAACC
CAATATACTG
AACATCAAAT
GAGGATCTTT

2220
2280
2340
2400
2460
2520
2523

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

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



TGGCGACTGT
TTGGTAACGC
CGGARARACC
AAGAGARACC
AATCACCAGA
GAGAGGCTGA
AGACTCTCAC
TGGCAGAAGC
TTCTAACTCC
GTTCTAG

FIGURE 4

GGGTCTTAAA
AAATCTGGAA
TCAATAAAAR
AACTTGGTCG
ATGGTGATCA
AGGGGATCAA
ATGGAGACCA
AACTTCTCAT
AGGGTGGCTA
ATGCGGACAA
ATCATAACTC
CGGATGATGG
TCGTTCCTCA
TAGCTGCTGC
GTTATAATGC
CAACTTATCA
AACCCTTATC
CAAGTCGAAC
ATGAACAAAT
CAAACCATTG
CTAGTCCAAG
AGAAATTGGT
GAGTTTCTCG
GCAAACTGGC
CATCTAGTGA
ATTTACTTGA
GACTCAAGGA
CTCCGATTCG
ATGAGATTCA
ATCCTCGTGA
GCCACTGGAT
CTARAGAGAA

CAAGTACTAT
TAGCGACCAT
RAAGCGAGGAG
ACAAAGCGAG
GGAATCAGAA
AGATTTACTT
AGGATTAAAA
TGAAAAACTA
TAAAAACAGG

{SED ID NO :

ACTCTGAATC
GAAAATATGA
ATATCTAGCA
TCACCAAGCT
GGCTGGTCAA
CGCCGAACAA
TTATCATTAC
GAAAGATCCG
TGTGATTAAG
TATTCGGACA
AAGAGCAGAT
GTATATCTTC
CGGCGACCAT
AGAAGCCTAT
AAATCCAGTT
TCAAAATCAR
AGAACGCCAT
CGCCAGAGGT

GTCTGAATTG,

GGTACCAGAT
TCTGCAACCT
CAAAGAAGCT
TTATATCCCA
CAAGCAGGAA
TCGAGAATTT
TAATAAAGGT
TGTCTCAAGT
TCATCCAGAA
AGTAGCCAAG
TATAACCAGT
TAAAARAGAT
AGGTTTGACC

GTCGAACATC
GTTCAAAGAA
ARACCTCAGA
AARCCAGAGT
GAACCTCAGG
GGAAAAATCC
AATAATTTAC
TTGGCTTTAT
ATAGGAGAAC
4)

CTTTAGAGGC
GTGTTCTAGC
GGTTCAGTGG
GGTCAGGTTA
BAGGCAGAAA
ATTGTTATCA
TATAATGGCA
AATTATCAGT
GTAGACGGAA
AAAGAAGAGA
AATGCTGTTG
AATGCATCTG
TACCATTACA
TGGAATGGGA
CAACCAAGAT
GGGGAAAACA
GTAGAATCTG
GTAGCTGTCC
GAARAACGAA
TCAAGACCAG
GCACCAAATC
GTTCGAMAAG
GCCARGGATC
AGTTTATCTC
TACAATAAGG
CGACAAGTTG
GATAAAGTCA
CGTTTAGGAA
TTGGCAGGCA
GATGAGGGGG
AGTTTGTCTG
CCTCCTTCGA

CAAACGAACG
ACAAAMATGG
CAGAAAANCC
CTCCAAAACC
TCGAGACTGA
AGGATCCAAT
TATTTGGCAC
TAAAGGAGAG
GGGAAAACGA

AGACCCACAR
AGAAGAATTA
CAGTCCTTGC
AGAAAGAGTC
ATTTGACACC
AGATTACGGA
AGGTTCCTTA
TGAAGGATTC
AATACTATGT
TTAAACGTCA
CTGCAGCCAG
ATATCATTGA
TTCCTAAGAA
AGCAGGGATC
TGTCAGAGAA
TTTCAAGCCT
ATGGCCTTAT
CTCATGGTAA
TTGCTCGTAT
ARCAACCAAG
CTCAACCAGC
TAGGCGATGG
TTTCAGCAGA
ATAAGCTAGG
CTTATGACTT
ATTTTGAGGT
AGTTAGTGGA
AACCAAATGC
AGTACACAAC
ATGCCTATGT
AAGCTGAGAG
CAGACCACCA
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TCCGCATTCA
TCAAGCTGAT
TGAGGAAGARA
AACAGAGGARA
AARAGGTTGAA
TATCAAGTCC
CCAGGACAAC
TAAGTAAAGG
AARATGAGAG

AATGACAAGA
AAGTGAGGAA
CCTAAGTGTT
TAATCGAGTT
AGATGAAGTC
TCAAGGTTAT
TGATGCCATC
AGACATTGTC
TTACCTTAAA
GAAGCAGGAA
AGCCCAAGGA
GGACACGGGT
TGAGTTATCA
TCGTCCTTCT
CCACAATCTG
TTTACGTGAA
TTTCGACCCA
CCATTACCAC
TATTCCCCTT
TCCACAATCG
TCCAAGCAAT
TTATGTCTTT
ARCAGCAGCA
AGCTAAGARA
ACTAGCAAGA
TTTGGATAAC
TGATATTCTT
GCAAATTACC
AGAAGACGGT
AACTCCACAT
AGCGGCAGCC
GGATTCAGGA

rv

GATAATGGTT
ACCAATCAAA
ACCCCTCGAG
CCAGAAGAAG
GAAAAACTGA
AATGCCAAAG
AATACTATTA
TAGCAGCATT
CAGAATGTGA

CCTATTTAGA
AGAATGARAA
TGTTCCTATG
TCTTATATAG
AGTAAGAGAG
GTGACCTCTC
ATCAGTGAAG
AATGAAATCA
GATGCGGCCC
CACAGTCATA
CGTTATACAA
GATGCTTATA
GCTAGCGAGT
TCAAGTTCTA
ACTGTCACTC
TTGTATGCTA
GCGCAAATCA
TTTATCCCTT
CGTTATCGTT
ACTCCGGAAC
CCAATTGATG
GAGGAGAATG
GGCATTGATA
ACTGACCTCC
ATTCACCAAG
CTGTTGGAAC
GCCTTCTTAG
TACACTGATG
TATATCTTTG
ATGACCCATA
CAGGCTTATG
AATACTGAGG

200t — A%

2160
2220
2280
2340
2400
2460
2520
2580
2640

T 2647

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1520



CAAAAGGAGC

GTATGCCTTA
ATTATGACCA
CTAAGGGGTA
ACGAACGTCC
AGGCAGACCA
CTCACCCTGA
TTTATAAACC
AGGCTGAAAT
CCTTGCTAGA
GTCTAAAAAG
ATAGTCTCTT

(SEQ ID NO :

FIGURE 5

MKFSKKYIAA
SENLTPDQVS
SEELLMKDPN
DEINRQKQEH
YIVPHGGHYH
QSVAKGSTSK
TPNGVAIPHG
VSSLGSLSSN
HYIPKSNQIG
AEDESGFVMS
HEQDYPGNAK
GDHHHADPID
VNLLKNSTEN
LEKVSGKVFG
VPTSLAYKMA
AYLENNYKVG
VPILEKENQT
TGNSTSNSTL
SGEVIKKNMA
EAPNEKPVKP
FTASYGLGLD
FIGURE 6

MKINKKYLAG
ENLTPDEVSK
EELLMKDPNY
EINRQKQEHS
GDAYIVPHGD

AGAAGCTATC
CAATCTTCAA
TTACCATAAC
TAGTCTTGAG
GCATTCAGAT
AGATAGTAAA
ATCTGATGAA
AAGCACTGAT
TCCTCAAGTA
AAAAGTAACA
TAGTCTTCTT
GGCTTTGTTA
5)

GSAVIVSLSL

QKEGIQAEQT

YQLKDADIVN
VKDNEKVNSN
YIPKSDLSAS
PANKSENLQS
DHYHFIPYSK
PSSLTTSKEL
QPTLPNNSLA
HGDHNHYFFK
EMKDLDKKIE
EHKPVGIGHS
NQNFTLANGQ
EGVGNIANFE
SQTIFYPFHA
EIKLPIPKLN
DKPSILPQFK
EEVPTVDPVQ
DFTGEAPQGN
ENSTDNGMLN
SVIFNMDGTI

SVATLVLSVC
REGINAEQIV
QLKDSDIVNE
QHREGGTSAN
HYHYIPKNEL

TACAACCGCG
TATACTGTAG
ATCAAATTTG
GATCTTTTGG
AATGGTTTTG
CCTGATGAAG
AAAGAGAATC
ACGGAAGAGA
GAGAATTCTG
GATCCTAGTA
CTCGGAARCGA
AAAGAAAGTC

CAYALNQHRS
VIKITDQGYV
EVKGGYIIKV
VAVARSQGRY
ELAAAKAHLA
LLKELYDSPS
LSALEEKTAR
SSASDGYIFN
TPSPSLPINP
KDLTEEQIKA
EKIAGIMKQY
HSNYELFKPE
KRVSFSFPPE
LDQPYLPGQT
GDTYLRVNPQ
QGTTRTAGNK
RNKAQENSKL
EKVAKFAESY
GENKPSENGK
PEGNVGSDPM
ELRLPSGEVI

AYELGLRHQAQ
IKITDQGYVT
IKGGYVIKVN
DGAVAFARSQ
SASELAAAEA

Jv 2005 — U4

TGAARGCAGC TAAGAAGGTG CCACTTGATC
AAGTCAAAAA CGGTAGTTTA ATCATACCTC
AGTGGTTTGA CGAAGGCCTT TATGAGGCAC
CGACTGTCAA GTACTATGTC GAACATCCAA
GTAACGCTAG TGACCATGTT CGTAAAAATA
ATAAGGAACA TGATGAAGTA AGTGAGCCAA
ACGCTGGTTT AAATCCTTCA GCAGATAATC
CAGAGGRAGA AGCTGAAGAT ACCACAGATG
TTATTAACGC TAAGATAGCA GATGCGGAGG
TTAGACAAAA TGCTATGGAG ACATTGACTG
AAGATAATAA CACTATTTCA GCAGAAGTAG
AACCGGCTCC TATACAGTAG TAAAATGAA
QENKDNNRVS YVDGSQSSOK 50
TSHGDHYHYY NGKVPYDALF 100
DGKYYVYLKD AAHADNVRTK 150
TTNDGYVFNP ADIIEDTGNA 200
GKNMQPSQLS YSSTASDNNT 250
AQRYSESDGL VFDPAKIISR 300
MVPISGTGST VSTNAKPNEV 350
PKDIVEETAT AYIVRHGDHF 400
GTSHEKHEED GYGFDANRIT 450
AQKHLEEVKT SHNGLDSLSS 500
GVKRESIVVN KEKNAIIYPH 550
EGVAKKEGNK VYTGEELTNV 600
LEKKLGINML VKLITPDGKV 650
FKYTIASKDY PEVSYDGTFT 700
FAVPKGTDAL VRVFDEFHGN 750
IPVTFMANAY LDNQSTYIVE 800
DEKVEEPKTS EKVEKEKLSE 850
GMKLENVLFN MDGTIELYLP 900
VSTGTVENQP TENKPADSLP 950
LDPALEEAPA VDPVQEKLEK 1000
KKNLSDFIA (SEQ ID NO: 6) 1039
TVKENNRVSY I DGKQATQKT 50
SHGDHYHYYN GKVPYDAIIS 100
GKYYVYLKDA AHADNVRTKE 150
GRYTTDDGYI FNASDIIEDT 200
FLSGRENLSN LRTYRRONSD 250
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1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2639



NTPRTNWVPS
QRHVESDGLI
IPLRYRSNHW
KEAVRKVGDG
AKKTDLPSSD
VSSDKVKLVD
EDGYIFDPRD
GLTPPSTDHQ
GSLIIPHYDH
HSDNGFGNAS
SEKPESPKPT
KSNAKETLTG
FIGURE 7

MKINKKYLAG
AENLTPDEVS
SEELLMKDPN
EETKRQKQEH
AYIVPHGDHY
PRLSENHNLT
QITSRTARGV
RPEQPSPQST
ENGVSRYIPA
NKAYDLLARI
FLAPIRHPER
EGDAYVTPHM
TEAKGAEAIY
KFEWFDEGLY
KNKADQDSKP
EETEEEAEDT
LTGLKSSLLL
(SEQ ID NO
FIGURE 8

TGTGCCTATG
TATGTGGATG
CAGAAAGAAG
ACGTCACACG
AGTGAAGAAC
GAAGTCAAGG
GCAGCTCATG
GTCAAAGATA
ACGACAAATG

VSNPGTTNTN
FDPAQITSRT
VPDSRPEEPS
YVFEENGVSR
REFYNKAYDL
DILAFLAPIR
ITSDEGDAYV
DSGNTEAKGA
YHNIKFEWFD
DHVQRNKNGQ
EEPEEESPEE
LKNNLLFGTQ

SVAVLALSVC
KREGINAEQI
YQLXDSDIVN
SHNHNSRADN
HYIPKNELSA

VTPTYHQNQG

AVPHGNHYHF
PEPSPSLQPA
KDLSAETAAG
HQODLLDNKGR
LGKPNAQITY
THSHWIKKDS
NRVKAAKKVP
EAPKGYSLED
DEDKEHDEVS
TDEAEIPQVE
GTKDNNTISA
: 8)

CACTAAACCA
GCAGCCAGTC
GAATTCAGGC
GTGATCACTA
TCTTGATGAA
GTGGTTATAT
CTGATAATGT
ATGAGAAGGT
ATGGTTATGT

TSNNSNTNSQ
ARGVAVPHGN
PQPTPEPSPS
YIPAKNLSAE
LARTHQDLLD
HPERLGKPNA
TPHMTHSHWI
EATYNRVKAA
EGLYEAPKGY
ADTNQTEKPS
SEEPQVETEK
DNNTIMAEAE

SYELGRHQAG
VIKITDQGYV
EIKGGYVIKV
AVARARAQGR
SELAAAEAYW
ENISSLLREL
IPYEQMSELE
PNPQPAPSNP
IDSKLAKQES
QVDFEVLDNL
TDDEIQVAKL
LSEAERAAAQ
LDRMPYNLQY
LLATVKYYVE
EPTHPESDEK
NSVINAKIAD
EVDSLLALLK

GCATCGTTCG
AAGTCAGRAA
TGAGCAAATT
TCATTACTAT
GGATCCAAAC
CATCAAGGTC
TCGAACTAAA
TAACTCTAAT
CTTTAATCCA

ASQSNDIDSL
HYHFIPYEQM
PQPAPNPQPA
TAAGIDSKLA
NKGRQVDFEA
QITYTDDEIQ
KKDSLSEAER
KKVPLDRMPY
TLEDLLATVK
EEKPQTEKPE
VEEKLREAED
KLLALLKESK

QVKKESNRVS
TSHGDHYRYY
DGKYYVYLKD
YTTDDGYIFN
NGKQGSRPSS
YAKPLSERHV
KRIARIIPLR
IDEKLVKEAV
LSHKLGAKKT
LERLKDVSSD
AGKYTTEDGY
AYAKEKGLTP
TVEVKNGSLI
HPNERPHSDN
ENHAGLNPSA
AEALLEKVTD
ESQPAPIQ

CAGGAAAATA
AGTGAAARACT
GTAATCAARA
AATGGGAAAG
TATCAACTTA
GATGGAAAAT
GATGAAATCA
GTTGCTGTAG
GCTGATATTA
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Py Levs — 75

LKQLYKLPLS 300
SELEKRIARI 350
PSNPIDEKLV 400
KQESLSHKLG 450
LDNLLERLKD 500
VAKLAGKYTT 550
AAAQAYAKEK 600
NLQYTVEVKN 650
YYVEHPNERP 700
EETPREEKPQ 750
LLGKIQDPII 800
(SEQ ID NO: 7) 849D
YIDGDQAGQK 50
NGKVPYDAII 100
AAHADNIRTK 150
ASDIIEDTGD 200
SSSYNANPVQ 250
ESDGLIFDPA 300
YRSNHWVPDS 350
RKVGDGYVFE 400
DLPSSDREFY 450
KVKLVDDILA 500
IFDPRDITSD 550
PSTDHQDSGN 600
IPHYDHYHNI 650
GFGNASDHVR 700
DNLYKPSTDT 750
PSIRONAMET 800

838

AGGACAATAA TCGTGTCTCT
TGACACCAGA CCAGGTTAGC
TTACAGATCA GGGCTATGTA
TTCCTTATGA TGCCCTCTTT
AAGACGCTGA TATTGTCAAT
ATTATGTCTA CCTGAAAGAT
ATCGTCAAAA ACAAGAACAT
CAAGGTCTCA GGGACGATAT
TCGAAGATAC GGGTAATGCT

60
120
180
240
300
360
420
480
540



TATATCGTTC
GAATTAGCAG
TATTCTTCAA
GAAGAAGATG
GTCATGAGTC
ATTAAGGCTG
TTGTCATCTC
AAAATCGAAG
GTCGTGAATA
CCGATTGATG
AAACCCGAAG
ACGAATGTTG
AATGGTCAAA
AATATGCTAG
GTATTTGGAG
GGACAAACAT
ACATTTACAG
TTCCATGCAG
GATGCTTTAG
AAAGTTGGTG
GGAAATAAAA
ATTGTGGAAG
CAATTTAAAA
AAGACTAGTG
TCAACGTTAG
GAAAGTTATG
TATTTACCAT
CAAGGAAATG
AACCAACCAA
GTAAAACCAG
GACCCTATGT
TTAGAAAAAT
GGAACGATTG
TAGCGTAA

FIGURE 9

CAYALNQHRS
VIKITDQGYV
EVKGGYIIKV
VAVARSQGRY
ELAAAKAHLA
RIIAEDESGF
LSSHEQDYPS
YPHGDHHHAD

CTCATGGAGG
CAGCTAAAGC
CACCTTCTCC
GATACGGATT
ACGGAGACCA
CGCAAAAACA
ATGAACAGGA
AAAAAATTGC
AAGAAAAAAA
AACATARACC
AAGGAGTTGC
TTAATTTGTT
AACGCGTTTC
TAAAATTAAT
AAGGAGTAGG
TTAAGTATAC
TTCCAACCTC
GGGATACTTA
TCAGAGTGTT
AAATCAAATT
TTCCTGTAAC
TACCTATCTT
GGAATAAAGC
AGAAGGTAGA
ARGAAGTTCC
GGATGAAGCT
CGGGAGAAGT
GTGAAAATAA
CAGAAAATAA
AAAACTCAAC
TAGATTCAGC
TTACAGCTAG
AATTAAGATT

(SEQ ID NO :

QENKDNNRVS
TSHGDHYHYY
DGKYYVYLKD
TTNDGYVFNP
GKNMQPSQLS
VMSHGDHNHY
NAKEMKDLDK
PIDEHKPVGI

TCACTATCAC
ACATCTGGCT
ATCTCTTCCA
TGATGCTAAT
CAATCATTAT
TTTAGAGGAA
TTATCCAAGT
TGGCATTATG
TGCGATTATT
GGTTGGAATT
TAAAAMAAGAA
AAAAMATAGT
TTTTAGTTTT
AACACCAGAT
GAATATTGCA
TATCGCTTCA
TTTAGCTTAC
TTTAAGAGTG
TGATGAATTT
ACCGATTCCG
CTTCATGGCA
GGAAARAGAA
ACAAGARAAC
ARAAGARAAA
TACAGTGGAT
AGAAAATGTC
CATTAAAAAG
ACCATCTGAA
ACCAGCAGAT
GGATAATGGA
ATTAGAGGAA
TTACGGATTA
GCCAAGTGGA
9)

YVDGSQSSQK
NGKVPYDALF
AAHADNVRTK
ADIIEDTGNA
YSSTPSPSLP
FFKKDLTEEQ
KIEEKIAGIM
GHSHSNYELF

TACATTCCCA
GGAAAAAATA
ATCAATCCAG
CGTATTATCG
TTCTTCAAGA
GTTAAAACTA
AATGCCAAAG
AAACAATATG
TATCCGCATG
GGTCATTCTC
GGGAATAANG
ACGTTTAATA
CCGCCTGAAT
GGAAAAGTAT
AACTTTGAAT
AAARGATTATC
AAAATGGCCA
AACCCTCAAT
CATGGAAATG
AAATTAAACC
AATGCTTATT
AATCAAACTG
TCAAARCTTG
CTTTCTGAAA
CCTGTACAAG
TTGTTTAATA
AATATGGCAG
AATGGAAAAG
TCTTTACCAG
ATGTTGAATC
GCTCCAGCAG
GGCTTAGATA
GAAGTGATARA

SENLTPDQVS
SEELLMKDPN
DEINRQKQEH
YIVPHGGHYH
INPGTSHEKH
IKAAQKHLEE
KQYGVKRESI
KPEEGVAKKE

9 /22

es

PV ool - 4%

AAAGCGATTT
TGCAACCGAG
GAACTTCACA
CTGAAGATGA
AGGACTTGAC
GTCATAATGG
AAATGAAAGA
GTGTCAAACG
GAGATCACCA
ACAGTAACTA
TTTATACTGG
ATCAAAACTT
TGGAGAAAAR
TGGAGAAAGT
TAGATCAACC
CAGAAGTAAG
GTCAAACGAT
TTGCAGTGCC
CTTATTTAGA
AAGGAACAAC
TGGACAATCA
ATAAACCAAG
ATGAAAAGGT
CTGGGAATAG
AAAAAGTAGC
TGGACGGAAC
ATTTTACAGG
TATCTACTGG
AGGCACCAAA
CAGAAGGGAA
TAGATCCTGT
GTGTTATATT
AAAAGAATTT

QKEGIQAEQT
YOLKDADIVN
VKDNEKVNSN
YIPKSDLSAS
EEDGYGFDAN
VKTSHNGLDS
VVNKEKNAII
GNKVYTGEEL

ATCTGCTAGT
TCAGTTAAGC
TGAGAAACAT
ATCAGGTTTT
AGAAGAGCAA
ATTAGATTCT
TTTAGATAAA
TGAAAGTATT
TCATGCAGAT
TGAACTGTTT
AGAAGAATTA
TACTCTAGCC
ATTAGGTATC
ATCTGGTAAA
TTATTTACCA
TTATGATGGT
TTTCTATCCT
TAAAGGAACT
AAATAACTAT
CAGAACGGCC
ATCGACTTAT
TATTCTACCA
AGAAGAACCA
TACTAGTAAT
AAAATTTGCT
AATTGAATTA
AGAAGCACCT
AACAGTTGAG
CGAAAAACCT
TGTGGGGAGT
ACAAGAARRA
CAATATGGAT
ATTGATCTCA

50
100
150
200
250
300
350
400

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2528



TNVVNLLKNS
GKVLEKVSGK
TFTVPTSLAY
HGNAYLENNY
IVEVPILEKE
LSETGNSTSN
YLPSGEVIKK
SLPEAPNEKP
LEKFTASYGL

(SEQ ID NO :

‘TFNNQNFTLA
VFGEGVGNIA
KMASQTIFYP
KVGEIKLPIP
NQTDKPSILP
STLEEVPTVD
NMADFTGEAP
VKPENSTDNG
GLDSVIFNMD
10)

NGQKRVSFSF
NFELDQPYLP
FHAGDTYLRV
KLNQGTTRTA
QFKRNKAQEN
PVQEKVAKFA
OGNGENKPSE
MLNPEGNVGS
GTIELRLPSG

PPELEKKLGI
GQTFKYTIAS
NPQFAVPKGT

P/ ’zﬂﬂ} — /5_4

NMLVKLITPD
KDYPEVSYDG
DALVRVFDEF

GNKIPVTFMA NAYLDNQSTY

SKLDEKVEEP
ESYGMKLENV
NGKVSTGTVE
DPMLDSALEE
EVIKKNLLIS

KTSEKVEKEK
LFNMDGTIEL
NQPTENKPAD
APAVDPVQEK

450
500
550
600
650
700
750
800
840

FIGURE 10

DQGYVTSHGD
VYLKDARHAD
(SEQ ID NO:
FIGURE 11

HYHYYNGKVP YDALFSEELL MKDPNYQLKD ADIVNEVKGG YIIKVDGKYY
NVRTKDEINR QKQEHVKDNE KVNS
11)

GIQAEQIVIK
(SEQ ID NO:
FIGURE 12

ITDQGYVTSH GDHYHYYNGK VPYDALFSEE ‘LL
12)

TAYIVRHGDH
(SEQ ID NO:
FIGURE 13

FHYIPKSNQI GQPTLPNNSL ATPSPSLPI
13)

TSNSTLEEVP
(SEQ ID NO:
FIGURE 14

TVDPVQEKVA KFAESYGMKL ENVLFN
14)

MDGTIELRLP
(SEQ ID NO:
FIGURE 15

SGEVIKKNLS DFIA
15)

YGLGLDSVIF
(SEQ ID NO:
FIGURE 16

NMDGTIELRL PSGEVIKKNL SDFIA
16)

PALEEAPAVD
(SEQ ID NO:
FIGURE 17

PVQEKLEKFT ASYGLGLDSV IFNMDGTIEL RLPSGEVIKX NLSDFIA
17)

10 /22



KVEEPKTSEK

(SEQ ID NO:

FIGURE 18

MKDLDKKIEE
SNYELFKPEE

{(SEQ ID NO:

FIGURE19

AIIYPHGDHH

{SEQ ID NO:

FIGURE 20

TIQVAKLAGKY

(SEQ ID NO:

FIGURE 21

DHQDSGNTEA
WFDEGLYEAP

(SEQ ID NO:

FIGURE 22

GLYEAPKGYS

(SEQ ID NO:

FIGURE 23

VEKEKLSETG
18)

KIAGIMKQYG
GVAKKEGN
19)

HADPIDEHKP
20)

TTEDGYIFDP
21)

KGAEAIYNRV
KGYSLEDLLA
22)

LEDLLATVKY
23)

NSTSNSTLEE VPTVDPVQEK

VKRESIVVNK EKNAIIYPHG DHHHADPIDE HKPVGIGHSH

VGIGHSHSNY ELFKPEEGVA KKEGNKVYTG E

RDITSDEGD

KAARKKVPLDR MPYNLQYTVE VKNGSLIIPH YDHYHNIKFE

TVKYYV

YVEHPNERPH SDNGFGNASD H

GLYEAPKGYSLEDLLATVKYYV

(SEQ ID NO:

Figure 24

163)

11 /22
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Lokalizace epitopu na BVH-3 proteinu

177-a.a. sekvence

(chybi v
BVH-3Sp63)
HGDHHH
hydrofobni konec
FIGURE 28

~ -
H3-4F9
H3-4D4
avag  HSOHI2
H11-10H10
~22P3v.906
BVH-3A
H3-7G2
H3V-9C2
500 [
512
HaV-2F2
I 260
NEW21 HN1-1208
HN1-14B2
. HAV-4F3
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—~ L 800
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NEW3 HN1-10C12
HN1-1G2
103s -

15722

wr

nepristupné

odkryto na povrchu buiky



, NH2
vedouci ke - —
) i
‘ -
HGDHYH BVH-ac: {_‘H:{]Gﬁ "
. r LA Q-i
konzervativni 5
R BYH-11A ;éi
i, e H112-2H7 O
HGDHYH “QQ’ i H115. 2
: 2
prolinem B - 271
b ohaté HGNHYH§
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FIGCRE 26
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BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-~3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

61
61

121
121

ig1
181

241
224

301
224

361
224

421
244

481
304

541
364

601
424

CAYALNQHRSQENKDNNRVSYVDGSQSSQKSENLTPDQVSQKEGIQAEQIVIKITDQGYV
CAYALNQHRSQENKDNNRVSYVDGSQSSQKSENLTPDQVSQKEGIQAEQIVIKITDQGYV

***************tt**t******i*********tt******t*******i*****ti.

TSHGDHYHYYNGKVPYDALFSEELLMKDPNYQLKDADIVNEVKGGYIIKVDGKYYVYLKD
TSHGDHYHYYNGKVPYDALFSEELLMKDPNYQLKDADIVNEVKGGYIIKVDGKYYVYLKD

************************t***i********t*t***t**tt************

AAHADNVRTKDEINRQKQEHVKDNEKVNSNVAVARSQGRYTTNDGYVFNPADIIEDTGNA
AAHADNVRTKDEINRQKQEHVKDNEKVNSNVAVARSQGRYTTNDGYVFNPADIIEDTGNA

************ii***k*t**t*k**ﬁ********************i***ii******

YIVPHGGHYHYIPKSDLSASELAAAKAHLAGKNMQPSQLSYSSTASDNNTQSVAKGSTSK
YIVPHGGHYHYIPKSDLSASELAAAKAHLAGKNMQPSQLSYsS .................

*****i*****t*****t*ii***t**t*******i*******

PANKSENLQSLLKELYDSPSAQRYSESDGLVFDPAKIISRTPNGVAIPHGDHYHFIPYSK

______-_--____-__--__—__-__--____—~__~_-___~_---__—-___-_—-—

---------------------------------------- TPSPSLPINPGTSHEKHEED

hhkh kAR kkhhkkkhehko®

GYGFDANRIIAEDESGFVMSHGDHNHYFFKKDLTEEQIKAAQKHLEEVKTSHNGLDSLSS
GYGFDANRIIAEDESGFVMSHGDHNHYFFKKDLTEEQIKAAQKHLEEVKTSHNGLDSLSS

***************it***i***********************t**t***i********

HEQDYPGNAKEMKDLDKKIEEKIAGIMKQYGVKRESIVVNKEK&AIIYPHGDHHHADPID
HEQDYPSNAKEMKDLDKKIEEKIAGIMKQYGVKRESIVVNKEKNAIIYPHGDHHHADPID

*hhhkk ok *************it************i*i*******t*i*i****i*****k

EHKPVGIGHSHSNYELFKPEEGVAKKEGNKVYTGEELTNVVNLLKNSTFNNQNFTLANGQ
EHKPVGIGHSHSNYELFKPEEGVAKKEGNKVYTGEELTNVVNLLKNSTFNNQNFTLANGQ

*i****ﬁ*****i****i*i***t*****t******t****f*t**t*i*i***i****i

KRVSFSFPPELEKKLGINMLVKLITPDGKVLEKVSGKVFGEGVGNIANFELDQPYLPGQT
KRVSFSFPPELEKKLGINMLVKLITPDGKVLEKVSGKVFGEGVGNIANFELDQPYLPGQT

18722

60
60

120
120

180
180

240
223

300
223

360
223

420
243

480
303

540
363

600
423

660
483



BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

BVH-3M
BVH3-63

FIGURE 31

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

. .e e vese 0‘."‘:
ee ® ° . - . ] : .
¢ s . . * . M M .
. see o ¢ o PR ¢« o
. . . L4 o ¢ ¢ .o
ess oe e .o b

**Q**it*tt*t**i*t****G*******t*i***t*****ﬁ*i**t*******tt*it*

661 FKYTIASKDYPEVSYDGTFTVPTSLAYKMASQTIFYPFHAGDTYLRVNPQFAVPKGTDAL 720
484 FKYTIASKDYPEVSYDGTFTVPTSLAYKMASQTIFYPFHAGDTYLRVNPQFAVPKGTDAL 543
i A e e R R LR T T T T T T O,
721 VRVFDEFHGNAYLENNYKVGEIKLPIPKLNQGTTRTAGNKIPVTFMANAYLDNQSTYIVE 780
544 VRVFDEFHGNAYLENNYKVGEIKLPIPKLNQGTTRTAGNKIPVTFMANAYLDNQSTYIVE 603
****i****ﬁ*i*t******t*i**i*ii**k**i**i*tt*i*t*t*****it****t*
781 VPILEKENQTDKPSILPQFKRNKAQENSKLDEKVEEPKTSEKVEKEKLSETGNSTSNSTL 840
604 VPILEKENQTDKPSILPQFKRNKAQENSKLDEKVEEPKTSEKVEKEKLSETGNSTSNSTL 663
*t**ﬁtt**ii*******t***ﬁﬁ*t***i********tt*********t*i****i*i*
841 EEVPTVDPVQEKVAKFAESYGMKLENVLFNMDGTIELYLPSGEVIKKNMADFTGEAPQGN 300
664 EEVPTVDPVQEKVAKFAESYGMKLENVLFNMDGTIELYLPSGEVIKKNMADFTGEAPQGN 723
i*******itt****************t*******i******i***t***t**t******
901 GENKPSENGKVSTGTVENQPTENKPADSLPEAPNEKPVKPENSTDNGMLNPEGNVGSDPM 960
724 GENKPSENGKVSTGTVENQPTENKPADSLPEAPNEKPVKPENSTDNGMLNPEGNVGSDPM 783
******f&***************************************tt**tt******t
961 LDPALEEAPAVDPVQEKLEKFTASYGLGLDSVIFNMDGTIELRLPSGEVIKKNLSDFIA 1019
784 LDSALEEAPAVDPVQEKLEKFTASYGLGLDSVIFNMDGTIELRLPSGEVIKKNLLIS 840
o **i*ﬁi******ik**tt***i**********t***i*******tt*****
1 MKFSKKYIAAGSAVIVSLSLCAYALNQHRSQENK-DNNRVSYVDGSQSSQKSENLTPDQV 59
1 HKINKKYLAG-SVATLVLSVCAYELGLHQAQTVK-ENNRVSYIDGKQATQKTENLTPDEV 58
1 MKINKKYLAG—SVAVLALSVCSYELGRHQAGQVKKESNRVSYIDGDQAGQKAENLTPDEV 59
Tk kkw % % SRRk h x| *o KRRk Rk Kk kkkkkk | *
60 SQKEGIQAEQIVIKITDQGYVTSHGDHYHYYNGKVPYDALFSEELLMKDPNYQLKDADIV 119
59 SKREGINAEQIVIKITDQGYVTSHGDHYHYYNGKVPYDAIISEELLMKDPNYQLKDSDIV 118
60 SKREGINAEQIVIKITDQGYVTSHGDHYHYYNGKVPYDAIISEELLMKDPNYQLKDSDIV 119
*..***_*t**a*****ﬁ***k**f**ttt***k*****_ R R S LT L
120 NEVKGGYIIKVDGKYYVYLKDAAHADNVRTKDEINRQKQEHVKDNE———-KVNSNVAVAR 175
119 NEIKGGYVIKVNGKYYVYLKDAAHADNVRTKEEINRQKQEHSQHREGGTSANDGAVAFAR 178
120 NEIKGGYVIKVDGKYYVYLKDAAHADNIRTKEEIKRQKQEHSHNHN-——SRADNAVAAAR 176

dk kkkx khw ****t********t*.***_*t~*t**** . LA & 4
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BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH~-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

176
179
177

236
239
235

280
299
285

340
359
345

400
411
397

460
447
433

520
503
489

580
558
545

SQGRYTTNDGYVFNPADIIEDTGNAYIVPHGGHYHYIPKSDLSASELAAAKAHLAGKNMQ
SQGRYTTDDGYIFNASDIIEDTGDAYIVPHGDHYHYIPKNELSASELAAAEAFLSGRENL
AQGRYTTDDGYIFNASDIIEDTGDAYIVPHGDHYHYIPKNELSASELAAAEAYWNGKQ——

CHEERNE KRR KR KR RRARF kKR AR Mk kkh kR I I T *,
PSQLSYSSTASDNNTQSVAKGSTSKP ————— A-Ne--mecem KSENLQSLLKELYDSP
SNLRTYRRQNSDNTPRTNWVPSVSNPGTTNTNTSNNSNTNSQASQSNDIDSLLKQLYKLP
‘GSRPSSSSSYNANPVQPRLSENHNLTVTPTYHQN --------- QGENISSLLRELYAKP

* N R T RS S

SAQRYSESDGLVFDPAKIISRTPNGVAIPHGDHYHFIPYSKLSALEEKIARMVPISGTGS
LSQRHVESDGLIFDPAQITSRTARGVAVPHGNHYHFIPYEQMSELEKRIARIIPLRYRSN
LSERHVESDGLIFDPAQITSRTARGVAVPHGNHYHFIPYEQMSELEKRIARIIPLRYRSN

L * *****.ii**.* * k& ﬂ**.*** ok ko ok ..l‘ * * .i*i-‘k.

TVSTNAKPNEVVSSLGSLSSNPSSLTTSKELSSASDGYIFNPKDIVEETATAYIVRHGDH
HWVPDSRP-EEPSPQPTPEPSPS-PQPAPNPQPAPS--—-NP--IDEKLVKEAVRKVGDG
HWVPDSRP-EQPSPQSTPEPSPS—LQPAPNPQPAPS-———NP-—IDEKLVKEAVRKVGDG

R T . * % i * L2 T L.k

FHYIPKSNQIGQPTLPNNSLATPSPSLPINPGTSHEKHEEDGYGFDANRIIAEDESGFVM

YVFEE-=coome NGVSRYIP--=ceuco- AKNLSAETAAGIDSKLAKQESLS -~
YVFEE==—cmea . NGVSRYIP~==weo—o AKDLSAETAAGIDSKLAKQESLS-—~-
* * .. * * % * %

SHGDHNHYFFKKDLTEEQIKAAQKHLEEVKTSHNGLDSLSSHEQDYPGNAKEMKDLDKKI
—---HKLGAKKTDLPSSDREFYNKAYDLLARIHQDLLDNKGRQVDFEALDNLLERLKDVS
°~--HKLGAKKTDLPSSDREFYNKAYDLLARIHQDLLDNKGRQVDFEVLDNLLERLKDVS

* * kK R X, % LLov, R
EEKIAGIMKQYGVKRESIVVNKEKNAIIYPHGDHHHADPIDEHKPVGIGHSHSNYELFKP
SDKVKLVDDILAFLAP—-IRHPER--LGKPNAQITYTDDEIQVAKLAGKYTTEDGYIFDP
SDKVKLVDDILAFLAP-—IRHPER--LGKPNAQITYTDDEIQVAKLAGKYTTEDGYIFDP

-*- . . . *t . *- a* . . . ‘* *

EEGVAKKEGNKVYTGEELTNVVNLLKNSTFNNQNFTLANGQKRVSFSFPPELEKKLGINM
RD-ITSDEGD—AYVTPHMTHSHWIKKDS—LSEAERAAAQAYAKEKGLTPPSTDHQD----
RD-ITSDEGD-AYVTPHMTHSHWIKKDS—LSEAERAAAQAYAKEKGLTPPSTDHQD-—--

* % * * * & * * %
2. - . . .

LVKLITPDGKVLEKVSGKVFGEGVGNIANFELDQPYLPGQTFKYTIASKDYPEVSYDGTF
--------------- SGNTEAKGAEAIYNRVKAAKKVPLDRMPYNLQ--—YTVEVKNGSL
------------- SGNTEAKGAEAIYNRVKAAKKVPLDRMPYNLQ—--YTVEVKNGSL

* % * * % L * L * x
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235
238
234

279
298
284

339
358
344

399
410
396

459
446
432

518
502
488

579
558
544

639
611
597

699
653
639



BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

BVH-3
BVH-11
BVH-11-2

FIGURE 32

700
654
640

760
689
675

820
" 725
711

880
743
732

940
759
752

1000
810
803

sao®
-

L]
L] L3

P Zoos- zr4

TVPTSLAYKMASQTIFYPFHAGDTYLRVNPQFAVPKGTDALVRVFDEFHGNAYLENNYKVY

IIP---HYDHYHNIKFEWFDEG—~—-—=~— LYEAPKG- === m o cmme YTLEDLLAT
IIP---HYDHYHNIKFEWFDEG—~=~—=~~ LYEAPKG--—-o—mocmmmmm YSLEDLLAT
_i * . * * * . * % * &

GEIKLPIPKLNQGTTRTAGNKIPVTFMANAYLDNQSTYIVEVPILEKENOTDKPSILPQF

VKYYVEHPNERPHSDNGFGN=- -~ -~ ASDHVQRN =« - e mmmm e KNGQADTN---~~-
VKYYVEHPNERPHSDNGFGN-- === ASDHVRKN-=-——c e KADQDSKP~= -~~~
* * ok * * *

KRNKAQENSKLDEKVEEPKTSEKVEKEKLSETGNSTSNSTLEEVPTVDPVQEKVAKFAES

* . * *

YGMKLENVLFNMDGTIELYLPSGEVIKKNMADFTGEAPQGNGENKPSENGKVSTGTVENQ

------------------------------- TPREEKPQSE~~~KPES~-~~==-n=PK
------------------------------- NHAGLNPSADNLYKPSTD~~ -~ -~~~-TE
* *%

PTENKPADSLPEAPNEKPVKPENSTDNGMLNPEGNVGSDPMLDPALEEAPAVDPVQEKLE

PTEEPEEESPEES——EEPQVETEKVEEKLREAEDLLGK——IQDPIIKSN ————— AKETLT
ETEEEAEDTTDEA——EIPQVENSVINAKIADAEALLEK--VTDPSIRQN ----- AMETLT
w * * & * * & * *

KFTASYGLGLDSVIFNMDGTIELRLPSGEVIKKNLSDFIA 1038

GLKNNLLFGTQ-~~~~ DNNTIMAEAEKLLALLKESK 840
GLKSSLLLGTK----~ DNNTISAEVDSLLALLKESQPAPIQ 838
* * % *

.
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759
688
674

gl9
724
710

879
742
731

939
758
751

999
809
802



121
181
241
301
361
421
481
541
601
661
721
781

61
121
181
241

ATGCAAATTA
ACAGAAGACG
GAGAGAGCGG
CACCAGGATT
GCAGCTAAGA
AAAAACGGTA
TTTGACGAAG
GTCAAGTACT
CAAGATAGTA
GAATCTGATG
CCAAGCACTG
ATTCCTGGTA
AGTCTTCTTC
GCTTTGTTAA

MQOITYTDDEI
HQODSGNTEAK
FDEGLYEAPK
ESDEKENHAG
SLLLGTKDNN

CCTACACTGA
GTTATATCTT
CAGCCCAGGC
CAGGAAATAC
AGGTGCCACT
GTTTAATCAT
GCCTTTATGA
ATGTCGAACC
AACCTGATGA
AAAAAGAGAA
ATACGGAAGA
CCCCTAGTAT
TCGGAACGAA
AAGAAAGTCA

QVAKLAGKYT
GAEATYNRVK
GYSLEDLLAT
LNPSADNLYK
TISAEVDSLL

TGATGAGATT
TGATACTAGT
TTATGCTAAA
TGAGGCAARA
TGATCGTATG
ACCTCATTAT
GGCACCTAAG
GCGGAACGCT
AGATAAGGAA
TCACGCTGGT
GACAGAGGAA
TAGACAAAAT
AGATAATAAC
ACCGGCTCCT

FIGURE

TEDGYIFDTS
AAKKVPLDRM
VKYYVEPRNA
PSTDTEETEE
ALLKESQPAP

FIGURE

22122

CAGGTAGCCA
TGGATTAAAA
GAGAAAGGTT
GGAGCAGARG
CCTTACAATC
GACCATTACC
GGGTATAGTC
AGTGACCATG
CATGATGAAG
TTAAATCCTT
GAAGCTGAAG
GCTATGGAGA
ACTATTTCAG
ATACAGTAG

33

WIKKDSLSEA
PYNLQYTVEV
SDHVRKNKAD
EAEDTTDEAE
IQ

34

(SEQ ID NO :

AGTTGGCAGG
AAGATAGTTT
TGACCCCTCC
CTATCTACAA
TTCAGTATAC
ATAACATCAA
TTGAGGATCT
TTCGTAAAAA
TAAGTGAGCC
CAGCAGATAA
ATACCACAGA
CATTGACTGG
CAGAAGTAGA

(SEQ ID NO:

ERAAAQAYAK

CAAGTACACA
GTCTGAAGCT
TTCGACAGAC
CCGCGTGAAA
TGTAGAAGTC
ATTTGAGTGG
TTTGGCGACT
TAAGGCAGAC
AACTCACCCT
TCTTTATAAA
TGAGGCTGAA
TCTAAAAAGT
TAGTCTCTTG
257)

ERGLTPPSTD

KNGSLIIPHY DHYHNIKFEW
QDSKPDEDKE HDEVSEPTHP
IPGTPSIRQN AMETLTGLKS

258)
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