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Linh vire ky thuit dwge dé cip

Sang ché thudc linh vuc céc yéu t5 dong mau va bénh ua chiy mau.
Séng ché dé cap dén bién th8 méi ctia yéu td chdng ua chay méu VIIT (FVIID),
duoc ky hiéu trong ban md ta nay 1a rFVIIIv3, cé hoat tinh ri€ng ting so véi

san phdm yéu t5 VIII da biét.
Tinh trang k§ thuit cia sang ché

Mau déng cuc bét dAu khi tiéu cAu két dinh v6i thanh cit cia mach mau
bi tén thuong & vi tri thwong tdn. Sau do, trong thac phan tmg dugc didu tiét
b&i enzym, phan tir fibrinogen tan dugc dugc chuyén héa boi enzym thrombin
thanh cac soi fibrin khong tan, cac s¢i nay gilt tiéu clu véi nhau tao thanh cuc
dong. & mdi budce trong thac nay, tién chét bién thé duoc chuyén héa thanh
proteaza d& phan cét tién chét bién thé tiép theo theo day. Cac ddng yéu t6 duoc

yéu cau & hau hét cac budc.

Yéu t6 VIII (con duoc goi 14 yéu td chdng wa chay mau VIII hogc FVIII)
tudn hoan dudi dang tién chat khéng c6 hoat tinh trong mau, dugc li€én két chat
ché& va khong cong hoa tri voi yéu t5 von Willebrand. Yéu t§ VIII duoc hoat
héa theo cach phan giai protein béi thrombin hogic yéu t6 Xa, ma phan tich né
khoi yéu t& von Willebrand va hoat héa chirc ning chit gdy dong trude cia né
trong thac phan tng néu trén. O dang hoat héa ciia no, bién thé cta yéu t6 VIIIa
1a ddng yéu t§ giup lam ting hidu quéa xuc tic cia yéu t6 IXa dbi véi sy hoat

héa yéu t6 X thém mot vai bac do 1én.

Viéc tach dong FVIII & ngudi da tiét 16 ring bién thé nay chira 2332 axit
amin dugc sép xép trong mot s6 mién véi trinh tw A1-A2-B-A3-C1-C2 (Vehar
et al., 1984, Nature 312, 337-342; Toole et al., 1984, Nature 312, 342-347 va
Wood et al., 1984, Nature 312, 330-337). Hau hét FVIII 13 heterodime trong

huyét twong, chira chudi nhe va nhiéu din xuit chudi ning khéc nhau. Céu trac
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heterodime nay la do sy phan cét nhd phan giai protein cla tién chit &
arginin'6*$, tao ra chudi ning va chudi nhe bao gdbm Ai-A2-B va A3-C1-Ca, mot
cach tuong tng. Tinh khong déng nhit trong chudi ning dugc giai thich béi sy

phén giai protein han ché trong mién B dau tan carboxy cta no.

Dé thuc hién chirc nang 1am ddng yéu t6 dé hoat héa yéu t6 X, FVIII doi
hoi su phan giai protein han ché bsi yéu t6 Xa hogc thrombin. Budc hoat héa
nay lién quan dén su phéan cét tai arginin & cac vi tri 372 va 740 trén chudi ning
va & vi tri 1689 trén chudi nhe. Pa chung minh dugc ring so véi tién chét
khong c6 hoat tinh, ddng yéu t6 FVIII c6 hoat tinh khéng c6 manh chudi nhe
1649-1689 va toan bd mién B (Mertens ef al., 1993).

Nhimng nguoi thidu yéu t6 VIII hoic khang thé chdng yéu t§ VIII khong
dugc diéu tri bang yéu t6 VIII bj chay méu trong khong kiém soat dugc, diéu
ndy c6 thé gy ra nhiéu triéu chimg nghiém trong, tlr cdc phan mg viém & céc
khép dén chét sém. Nhitng ngudi mic chimg mau lodng khé déng nghiém
trong, chiém khoang 10.000 & Hoa Ky, c6 thé dugc diéu tri bing cich truyén
yéu t§ VIII & ngudi, yéu t6 nay s& phuc héi kha ning déng binh thudng cla
méu néu duoc sit dung véi tAn sudt va ndng d6 du. Dinh nghia ¢ dién cua yéu
t6 VIIL thuc ra, 12 hop chit c6 mit trong huyét tuong ctia méu binh thudng ma
stra chita khiém khuyét déng mau trong huyét twong c6 ngudn gbc tir cc cé thé

mac bénh uwa chay mau A.

Mot sb ché phim cua yéu t§ VIII ¢6 ngudn gbe tir huyét tuong cla
ngudi c6 mirc do tinh khiét khac nhau di c6 sén trén thi trudng dé diéu tri bénh
wa chay méau A. Céc ché phdm nay gdm yéu t§ VIII dugc tinh ché mét phan c6
ngudn gbc tir mau hdn hop ciia nhiéu ngudi cho di duge xtt 1y virut bing nhiét
va chét tAy nhung chira mirc dang k& cac bién thé c6 tinh khang nguyén; yéu tb
VIII d3 dugc tinh ché bing khang thé don dong c6 mirc tap chat c6 tinh khang
nguyén va sy nhidm tap virut thdp hon; va yéu t6 VIII ti tb hop & ngudi.

Su phat trién cta khang thé ("chét irc ché" hoic "khang thé trc ché") ma
tic ché hoat tinh cua yéu t§ VIII 1a bién chimg nghiém trong trong viéc diéu tri

cac bénh nhan méc bénh wa chay méu.
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Céc khéng thé cung loai phat trién & gin 20% bénh nhan mic bénh ua
chay mau A @& dap g voi viée truyén yéu té VIIT &€ tri liéu. 0 cac bénh nhan
méc bénh ua chidy mau A chua dugc didu tri trudc ddy — nhitng ngudi phat
trién chét uc ché, chit tc ché nay thuong phét trién trong vong mot ndm diéu
tri. Ngoai ra, cic khang thé (tw khing th8) ma lam bat hoat yéu t6 VIII thuong
phat trién & cc c4 thé voi mic yéu t6 VIII binh thuong trudc day. Néu do
chudn ciia chit e ché 1a du thép, cac bénh nhén c¢6 thé duoc didu tri bing cach
lam tang lidu luong ctia yéu td VIIL Tuy nhién, thuong thi d9 chuén cua chat
trc ché 13 cao nén khong thé dugc 4p dao boi yéu t6 VIIL Phuong phap thay thé
14 bd qua nhu ciu dbi vai yéu t§ VIII trong qua trinh cAm mau thong thuong sir
dung ché phdm chédt co phirc hgp prothrombin d& dugc hoat héa (vi duy,
KONYNE (Cutter Laboratories), FEIBA (Baxter Healthcare), PROPLEX
(Baxter Healthcare)) hoic yéu t6 Vlla tai td hop & ngudi. Ngoai ra, vi yéu tb
VIII & lgn thuong c6 kha .néng phén tng v6i cac chét e ché it hon ddng ké so
v6i yéu t& VIII & nguoi, ché phim yéu t6 VIII & lon d4 duge tinh ché mét phan
(HYATE: C (IPSEN Pharma)) d dugc st dung. Nhiéu bénh nhén nhitng ngudi
phat trién khang thé tic ché yéu t6 VIII & ngudi da duge didu tri thanh cong nhe

yéu t5 VIII & lon va chiu duge su diéu tri nhu vay trong khoang thdi gian dai.

Tuy nhién, c4c mbi quan tdm y t& vé nguy co cla céc virut hogc céc chat
nhiém tap sinh ra tir méu khac dd lam han ché tinh hitu dung cta yéu t6 VIII &
lon dugce tinh ché tir mau lon. Do d6, bién thé cua yéu & VIII tai td hop & lon
da dugc phat trién, duoc ky hiéu 1a “OBI-1” va dugc md ta vi du trong WO
01/68109. OBI-1 1a FVIII & lon dwoc 1am khuyét mién B mot phan. Phan tir

nay hién nay dang trong qua trinh nghién ctru 1am sang.

Bién thé cua yéu t§ VIII di dugc 1am khuyét mién B dugc biét la gitt
duoc hoat tinh chit gy dong trudc va hoat tinh dong yéu t6 cta yéu t6 VIIL
Ngoai bién thé nay, Mertens et al. (British Journal of Haematology 1993, 85,
133-142) mo ta bién thé cua yéu t6 VIII tai td hop & ngudi thiéu mién B va
trinh tu chudi nang kéo dai tir Lysin 713 dén Arginin 740.

Nhiéu ngudi méc chiing méu loing khé dong doi hoi sy thay thé hang

ngay cua yéu t6 VIII dé ngan ngira chiy mau va bénh khép ua chdy mau bién
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dang. Do tinh hinh nay, c6 nhu ciu d6i voi phéan tir yéu t6 VIII hiéu nghiém

hon.
Ban chit ky thuit ciia sang ché

Theo khia canh thir nhét, sang ché dé cip dén bién thé cta yéu t6 VIII
(FVIID) duogc lam khuyét mién B hoan toan hodc mdt phén, tai t6 hop, dugc
phan 1ap, bién thé cia FVIII nay khong c6 trinh ty 1én dén 27 axit amin tuong
g voi axit amin tir 716 dén 742 cta yéu t6 VIII & lon nhu duge md ta trén
Fig. 2 hodc axit amin tir 714 dén 740 ctia SEQ ID NO: 7. Trinh ty 27 axit amin
nay, NTGDYYEDSYEDISAYLLSKNNAIEPR (SEQ ID NO:10), c6 thé duoc

1am khuyét m6t phin hoic hoan toan.

Theo mdt phuong én, 'séng ché d& cap dén bién thé cua FVIII dugc lam
khuyét mién B hoan toan hoic mét phin, tai td hop, dugc phan lp, bién thé
ctia FVIII nay khéng c6 trinh ty 1én dén 27 axit amin tuong Umg véi axit amin
tir 716 dén 742 cua yéu t6 VIII & lon nhu dugc md ta trén Fig. 2 hodc axit amin
tir 714 dén 740 cua SEQ ID NO: 7, trong d6 27, 26, 25, 24, 23, 22, 21, 20, 19,
18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2 hodc 1 axit amin c6 thé
duoc lam khuyét. Theo phuong an khéc, 27, 26, 25, 24, 23, 22, 21 hodc 20 axit
amin dugc lam khuyét. Theo phuong an khac, 27, 26, hodc 25 axit amin dugc
lam khuyét. Theo phuong 4n khic, 27 axit amin twong Ung véi
DIGDYYDNTYEDIPGFLLSGKNVIEPR (SEQ ID NO:10) dugc lam khuyét.

Theo mdt phuong an, séng ché dé cap dén bién thé ctia FVIII dugc lam
khuyét mién B hoan toan hoic mdt phan, tai t6 hop, dugc phan lap, bién thé
ctia FVIII nay khéng c6 trinh ti 1én dén 27 axit amin tuong Ung véi axit amin
tir 716 dén 742 cta yéu t VIII & ngudi nhu duge mo ta trén Fig. 2 hoic axit
amin tir 714 dn 740 cua SEQ ID NO: 8, trong d6 27, 26, 25, 24, 23, 22, 21, 20,
19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2 hodc 1 axit amin c6
thé duoc 1am khuyét. Theo phuong an khéc, 27, 26, 25, 24, 23, 22, 21 hodc 20
axit amin dugc lam khuyét. Theo phuong an khac, 27, 26, hodc 25 axit amin
dugc lam khuyét. Theo phwong 4an khac, 27 axit amin tuong (mg véi
NTGDYYEDSYEDISAYLLSKNNAIEPR (SEQ ID NO:11) dugc 1am khuyét.
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Theo phuong 4n khac, séng ché dé& cap dén bién thé ciia FVIII & lon
duoc lam khuyét mién B hoan toan hodc mét phén, tai td hop, dugc phén lap,
hoan toan khong c¢6 27 axit amin twong Ung  VOi
DIGDYYDNTYEDIPGFLLSGKNVIEPR (SEQ ID NO:10).

Theo phuong 4n khéc, sang ché dé cap dén bién thé ciia FVIII & ngudi
duoc 1am khuyét mién B hoan toan hoic mét phan, tai td hop, dugc phan lap,
hoan toan khéng c¢6 27 axit amin tuwong Ung  Vvbi
NTGDYYEDSYEDISAYLLSKNNAIEPR (SEQ ID NO:11).

Theo phuong 4n khéc, sing ché dé& cap dén bién thé ctia FVIII & ché
duoc lam khuyét mién B hoan toan hodc mot phﬁn, tai tb hop, dugc phan lap
hoan toan khéng c¢6 27 axit amin tuwong Ung  VGi
NIDDYYEDTYEDIPTPLLNENNVIKPR (SEQ ID NO:12).

Theo khia canh thir hai, sang ché @& cap dén polynucleotit md héa
polypeptit nhu dugc xac dinh trong khia canh thi nhét va céc phuong 4n da
dugc mo ta.

Theo khia canh thtt ba, sang ché d& cip dén vecto biéu hién chia
polynucleotit nhu dugc xac dinh trong khia canh thir hai.

Theo khia canh thir tu, séng ché @ cap dén t& bao dong vat c6 v chira
vecto biéu hién nhu duoc xac dinh trong khia canh thi ba.

Theo khia canh thi nim, sang ché d& cip dén phuong phap sin xut
FVIII nhu dugce xac dinh trong khia canh thu nhét, bao gém cac budc:

a. Nuoi céy té€ bao dong vat c¢6 vi theo khia canh tht tu; va

b.  Phén 1ap bién thé ctia FVIII tir t& bio dong vat c6 v nay.

Theo khia canh th{r sdu, sang ché dé cap dén duogc phém chtra bién thé
cua FVIII nhu dugc x4c dinh trong khia canh thir nhét.

Theo khia canh tht bay, sang ché dé cap dén phuong phép diéu tri bénh
nhan mic bénh uva chay méu bao gém budc cho bénh nhan cin duge diéu tri
dung lugng hitu hiu cé tac dung tri li€u cua bién thé cua FVIII theo khia canh

tha nhit cua sang ché, nhd d6 diéu tri bénh ua chidy mau & bénh nhan nay.
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Theo khia canh thit tdm, séng ché dé cap dén bién thé cua FVIII theo
khia canh thir nhét dé sir dung trong didu tri bénh ua chay mau.

Mo ta van tat cac hinh vé

Fig. 1 thé hién luong protein tinh bing pg cho mdi liéu dwgc yéu cau dbi
v6i 5 san phdm FVIII da biét (cot tring) va rpFVIIIv3 méi (cdt gach soc).
BDD=Duoc lam khuyét mién B; FL=chiéu dai day du; u=y;

Fig. 2 a-e 14 c4c biéu dién ndi tiép cua cling mot trinh tw. Fig 2a-e thé
hién su sép hang trinh ty giita c4c trinh trr yéu t§ VIII tir ngudi (homo sapiens),
lon (sus scrofa), chudt (mus musculus) va ché (canis familiaris). Sy sip hang
trinh tu nay duoc ldy tir HADB (aka HAMSTeRS) 2010, trang chu cua co s&
dir liéu Dot bién Bénh wa chay mau A (Haemophilia A Mutation Database) va
vi tri nguén dé thuc hién trén yéu t6 VIII (hadb.org.uk). Viéc danh s6 tun theo
trinh tw cta ngudi va khong giéng hét véi con sb axit amin clia céc trinh tu
trong phﬁn Danh muc trinh ty. Trinh ty dugc gach dudi béng nét dam cong voi
hai vach md ta trinh tu khong c6 mit trong bién thé ctia FVIIIV3 tai t6 hop theo
sang ché. Trinh tu dugc gach dudi 1a trinh ty cla mién B. Trinh ty dugc nhén
manh bing mau x4m 13 phén tir mién B ma c6 thé dugc gitt lai trong cac trinh
tu FIIIv3 duge lam khuyét mién B mot phan theo sang ché; va

Fig. 3 thé hién vi du tiéu biéu cia profin SEC clia cac chun hiéu chinh
va sy hdi quy tuyén tinh ctia dudng chuin nhu duge mé ta trong Vidu 5.

MO ta van tit cac trinh tu

SEQ ID NO: 1 thé hién trinh ty cta FVIIIv3 & lon dugc lam khuyét
mién B mdt phn;

SEQ ID NO: 2 thé hién trinh ty ctia FVIIIV3 & ngudi duoc lam khuyét
mién B;

SEQ ID NO: 3 thé hién trinh ty cta FVIIIV3 & ché duge lam khuyét

mién B;
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SEQ ID NO: 4 thé hién trinh ty tir mién B FVIII & lon ma c6 thé c6 mit
trong phan tir FVIII dugc lam khuyét mién B mot phan theo séng ché (dugc goi
1a “Trinh tu lién két mién B”);

SEQ ID NO: 5 thé hién trinh tu lién két mién B tir mién B FVIII & nguoi
ma c6 thé c6 mat trong phan tir FVIII dugc lam khuyét mién B mot phan theo
séng ché;

SEQ ID NO: 6 thé hién trinh ty lién két mién B tir mién B FVIII & ché
ma c6 thé c6 mit trong phén t& FVIII duogc 1am khuyét mién B mot ph?m theo
sang ché;

SEQ ID NO: 7 thé hién trinh ty axit amin cta FVIII chiéu dai ddy du &
lon;

SEQ ID NO: 8 thé hién trinh tu axit amin cua FVIII chiéu dai day du ¢
nguoi;

SEQ ID NO: 9 thé hién trinh ty axit amin ctia FVIII chidu dai ddy du &
cho;

SEQ ID NO:10 thé hién trinh ty 27 peptit tvong Umg v6i axit amin tir
716 dén 742 cua yéu t6 VIII & lon nhu duge mo ta trén Fig. 2 hodc axit amin tir
714 dén 740 cta SEQ ID NO: 7;

SEQ ID NO:11 thé hién trinh tw 27 peptit twong Umg véi axit amin tir
714 dén 740 ctia yéu t5 VIII & ngudi nhu duge mo ta trén Fig. 2 hodc axit amin
tir 714 dén 740 cta SEQ ID NO: 8; va

SEQ ID NO:12 thé hién trinh ty 27 peptit twong tmg véi axit amin tir
714 dn 740 cua yéu t§ VIII & ché nhu dugc mb ta trén Fig. 2 hoic axit amin tir
708 dén 734 cta SEQ ID NO: 9.

M5 ta chi tiét sang ché

Sang ché dya trén phat hién vé bién thé cua protein yéu t§ VIII tai t6
hop & lon dugc lam khuyét mién B mét phén chira khuyét doan 27 axit amin cu
thé. Bién thé nay, ma & day duoc ky hidu 1a rpFVIIIv3, di dugc thiy 13 c6 hoat

tinh riéng ting so vdi protein twong tu chira doan 27 axit amin, cy thé 1a FVIII



27534

tai t6 hop & lon dugc lam khuyét mién B mét phan dugc goi 1a “OBI-1”. OBI-
1, trinh tu axit amin ctia nd va cac polynucleotit md hdéa OBI-1 d& duogc biét tr
US 6,458,563 chéng han.

Séang ché dé cap dén bién thé cua yéu té VIII (FVIID) duge 1am khuyét
mién B hoan toan hodc mot phﬁn, tai tb hop, dugc phan lép, trong dé bién thé
cta FVIII nay khong c6 trinh ty axit amin twong tmg vdi axit amin tir 716 dén
742 cla yéu t6 VIII & lon nhu dugc md ta trén Fig. 2 hoiic axit amin tir 714 dén
740 cta SEQ ID NO: 7.

Ngoai ra, sang ché dé cép dén bién thé cua FVIII duoc lam khuyét mién
B hoan toan hodc mdt phﬁn, tai td hop, dugc phéan lap, bién thé cua FVIII nay
khong ¢6 trinh ty 27 axit amin tuong Umg véi axit amin tir 716 dén 742 cua yéu
t8 VIII & lon nhu dugc md ta trén Fig. 2 hodc axit amin tir 714 dén 740 cta
SEQ ID NO: 7, trong d6 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14,
13,12, 11, 10,9, 8, 7, 6, 5, 4, 3, 2 hodc 1 axit amin ¢6 thé dugc lam khuyét.
Theo mot bién thé, 27, 26, 25, 24, 23, 22, 21 hoic 20 axit amin dugc lam
khuyét. Theo bién thé khac, 27, 26, hodc 25 axit amin dugc 1am khuyét. Trong
bién thé rpFVIIIv3, 27 axit amin  tuong ung véi
DIGDYYDNTYEDIPGFLLSGKNVIEPR (SEQ ID NO:10) duoc lam khuyét.

Ngoai ra, sang ché dé cap dén bién thé ctia FVIII duge lam khuyét mién
B hoan toan hodc mot phén, tai t6 hop, duoc phén 14p, bién thé cta FVIII nay
khéng c6 trinh ty 27 axit amin twong Umg véi axit amin tir 714 dén 740 cua yéu
5 VIII & nguoi nhu duoc mo ta trén Fig. 2 hodc axit amin tir 714 dén 740 cta
SEQ ID NO: 8, trong d6 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14,
13, 12, 11, 10,9, 8, 7, 6, 5, 4, 3, 2 hodc 1 axit amin c6 thé dwoc 1am khuyét.
Theo mdt bién thé, 27, 26, 25, 24, 23, 22, 21 hodc 20 axit amin dugc lam
khuyé't. Theo bién thé khac, 27, 26, hoic 25 axit amin dugc lam khuyét. Trong
bién thé cua FVIIIV3 & ngudi (thFVIIIv3), 27 axit amin twong ung voi
NTGDYYEDSYEDISAYLLSKNNAIEPR (SEQ ID NO:11) dugc lam khuyét.

Ngoai ra, sang ché d& cap dén bién thé ctia FVIII duge lam khuyét mién
B hoan toan hoac mot phén, tai td hop, dugc phéan lap, bién thé ctia FVIII nay

khong c6 trinh ty 27 axit amin twong Umg véi axit amin tir 714 dén 740 cua yéu
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t8 VIII & ché nhu dugc mé ta trén Fig. 2 hodc axit amin tir 708 dén 734 cua
SEQ ID NO: 9, trong d6 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14,
13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2 hoic 1 axit amin c6 thé dugc lam khuyét.
Theo mdt bién thé, 27, 26, 25, 24, 23, 22, 21 hodc 20 axit amin duoc lam
khuyét. Theo bién thé khac, 27, 26, hodc 25 axit amin dugc 1am khuyét. Trong
bién thé cua FVIIIV3 & chd (rcFVIIIV3), 27 axit amin twong tng véi
NIDDYYEDTYEDIPTPLLNENNVIKPR (SEQ ID NO:12) dugc 1am khuyét.

Céc bién thé nhu vy c6 hoat tinh riéng cao so v6i cac bién thé tuong tu
chira trinh ty 27 axit amin nguyén ven. Tét hon 13, hoat tinh riéng duoc 1am
tdng nhiéu hon 25 % hoidc 30 % hodc 35 % hoic 40 % hoiic 45 % hotic 50 %
hodc 55 % hodc 60 %.

Thuét ngit “hoat tinh riéng," nhu dugce st dung & day, chi hoat tinh ma
s& sira chita khiém khuyét dong méu cua huyét twong thiéu hut yéu t6 VIII &
nguoi. Hoat tinh riéng dugc do bﬁng don vi hoat tinh d6ng mau cho mdi
miligam bién thé cua yéu t6 VIII tdng trong thir nghiém chuén trong d6 thoi
gian dong cua huyét turong thiéu hut yéu t6 VIIT & ngudi duge so sénh véi thoi
gian déng cua huyét twong ngudi binh thuong. Thir nghiém chuén thich hop dé
xac dinh cong hi€u cua san phém FVIII, dugc FDA chép nhén d6i vdi chit co
FVIII d tinh khiét cao, dugc goi 13 thir nghiém déng méu mot giai doan
(OSCA; xem Vi du 5; Langdell RD, Wagner RH, Brinkhous KM., Effect of
antihemophilic factor on one-stage clotting tests: a presumptive test for
hemophilia and a simple one-stage antihemophilic assay procedure, J Lab Clin
Med, 1953; 41:637-47; Brand JT, Measurement of factor VIIL: a potential risk
factor for vascular disease, Arch Pathol Lab Med, 1993; 117:48-51; Preston
FE, Kitchen S, Quality control and factor VIII assays, Haemophilia, 1998;
4:651-3; National Committee for Clinical Laboratory Standards (NCCLS
USA). Determination of factor coagulant activities; Approved guideline,
NCCLS Document H-48-A 1997; 17:1-36.). Lugng protein FVIII cé mét trong
mau c6 thé duge xac dinh vi du nhy SEC HPLC (séc ky long tinh ning cao loai
trr theo kich ¢@).
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Mot don vi clia hoat tinh yéu t6 VIII 13 hoat tinh c6 mit trong mdt mililit
huyét tuong ngudi binh thuong. Trong thir nghiém nay, thoi gian tao thanh cuc
d6ng mau cang ngén, hoat tinh ctia yéu t§ VIII dang dugc thir nghiém cang 16n.

Yéu t6 VIII & lon c6 hoat tinh ddng mau trong thir nghiém yéu t5 VIIT & ngudi.

Trong ban mé ta nay, cac thudt nglt “protein” va “polypeptit” dugc st

dung thay thé 14n nhau.

Cum tir “khong c6 trinh ty axit amin twong Umg véi axit amin tir 716 dén
742 nhu dugc mo ta trén Fig. 2” c6 nghia 1a axit amin 716 va 742, cling nhu
céc axit amin gitta céc vi tri ndy, dugc lam khuyét, nrc la, khong dugc bao
gdm, trong bién thé ctia FVIII theo sing ché. Poan axit amin nay do d6 gdm 27

axit amin, bién thé ctia FVIII theo sang ché khong c6 doan nay.

Cac bién thé cia yéu t6 VIII theo sang ché dugc ky hiéu trong toan bd
ban md ta nay 13 “(c4c) bién thé cta FVIIT” hogc “FVIIIv3” hodc “rFVIIIv3”.
Céc bién thé nay co6 thé c6 ngudn gbc tir lon, ngudi, ché, chudt hode ngudn gbc
bét ky khac thich hop cho tri liéu cho ngudi hodc dong vat. Fig. 2 md ta su sip

hang trinh ty cta céc trinh tu FVIII c6 ngudn gde tir ngudi, lon, chudt va cho.

Trinh ty dwgc lam khuyét trong cic bién thé ctia FVIII theo sang ché
duoc néu rd bing dudng gach dudi nét ddm va kép. Poan axit amin nay c6 thé
duoc nhan dién dbi véi cac bién thé cta FVIII cia cac loai khac bdi nguoi co
hidu biét trung binh trong linh vyc k¥ thudt ndy bang cich sap hang trinh tu
FVIII cta céc loai khac véi, vi dy, trinh tu & lon hodc ngudi va léy axit amin
tuong Umg v6i axit amin tir 716 dén 742 nhu dbi v6i mdi Fig.2 cua don sang
ché nay.

Céac phuong &n cua sang ché dé cap dén cac bién thé cia FVIII ¢6 ngudn
géc tur lon, nguoi hodc cho.

Theo mot phuong 4n, bién thé cua FVIII theo sang ché chira trinh tu clia
SEQ ID NO:1, hodc bién thé ctia n6 chta trinh tw c¢6 d6 tuong déng trinh ty it
nhit 90% véi SEQ ID NO: 1. Cin phai hidu ring d6 bién dbi 10% lién quan
dén cac trinh tu ndm bén ngoai doan axit amin dd dugc lam khuyét, tire 1o, bién
thé nay hoan toan khéng c6 DIGDYYDNTYEDIPGFLLSGKNVIEPR (SEQ
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ID NO:10), trinh ty axit amin twong tmg v6i axit amin tir 716 dén 742 ctia yéu
t6 VIII & lon nhu dwgc md ta trén Fig. 2 hodc axit amin tir 714 dén 740 cla

SEQ ID NO: 7.

Theo phuong 4n khac, bién thé ctia FVIII theo séng ché chura trinh tu
cua SEQ ID NO:2, hoac bién thé cta n6 chira trinh tu c6 d6 tuong d@)ng trinh tu
it nhit 90% v&i SEQ ID NO: 2. Ngoai ra, bién thé nay dugc hiéu 14 hoan toan
khong c6 trinh ty axit amin NTGDYYEDSYEDISAYLLSKNNAIEPR (SEQ
ID NO:11), tuong Gng v6i axit amin tir 714 dén 740 ciia yéu t& VIII & nguoi
nhu dugc mo ta trén Fig. 2 hodc axit amin tir 714 dén 740 cua SEQ ID NO: 8.

Theo phwong 4n khéc nita, bién thé ctia FVIII theo sing ché chira trinh
tu ctia SEQ ID NO:3, hogc bién thé ctia né chira trinh tu ¢6 d6 twong ddng trinh
tu it nhét 90% v6i SEQ ID NO: 3. Thém nita, bién thé nay dugc hiéu 14 hoan
toan khong c6 trinh ty axit amin NIDDYYEDTYEDIPTPLLNENNVIKPR
(SEQ ID NO:12) tuong Umg véi axit amin tir 714 dén 740 ctia yéu t6 VIII & ché
nhu dugc md ta trén Fig. 2 hodc axit amin tir 708 dén 734 ctia SEQ ID NO: 9.

Bién thé cua FVIII theo sang ché ciing c6 thé chura trinh ty c6 d twong
ddng it nhat bang 91, 92, 93, 94, 95, 96, 97, 98, 99, 99,5, 99,6, 99,7, 99,8 hodc
99,9% vdi trinh tu cia SEQ ID NO: 7, 8 hodc 9.

Pé x4c dinh phén trim d6 twong ddng ciia hai polypeptit/protein, céc
trinh tu axit amin duogc sép hang cho myc dich so sénh b1 wu (vi du, cac
khoang tréng c6 thé duoc dwa vao trong trinh tu clia trinh ty axit amin thir nhét
dé sép hang t6i wu véi trinh ty axit amin thi hai). Cac gbc axit amin & cac vi tri
axit amin twong Ung sau d6 dugc so sanh. Khi vi tri trong trinh tyr thi nhét
duoc chiém chd bdi cling gdc axit amin nhu vi tri twong Ung trong trinh ty thit
hai, thi cac phan tir nay 14 ddng nhét & vi tri d6. Phén trim d¢ tuong dong gitra
hai trinh tw 13 ham cua s6 lugng vi tri dc“mg nhét chung gitta cac trinh tu (fzc la,
% do tuong ddng =# ctia céc vi tri fucmg ddng/tdng # céac vi tri (Vi du, (cac vi tri

chdng lap)x100).

Viéc xéc dinh phin trim d6 tuong ddng gita hai trinh ty c6 thé dugce

thuc hién béng cach st dung thudt toan. Mot vi du duoc uu ti€n, khong nham
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muc dich giéi han v& thuft toan duoc st dung dé so sanh hai trinh tu 13 thuat
toan cua Karlin and Altschul (1990) Proc. Natl. Acad. Sci. USA 87:2264-2268,
duoc cai bién nhu trong Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA
90:5873—5877. Thuét toan nay dugc két hop vao chuong trinh NBLAST va
XBLAST cua Altschul, et al. (1990) J. Mol. Biol. 215:403-410. Céc tim kiém
nucleotit BLAST c6 thé dugc thuc hién voi chuong trinh NBLAST, diém
s6=100, chidu dai tir=12 d& thu duoc céc trinh ty nucleotit twong ddng véi céc
phén tir axit nucleic theo sang ché. Cac tim kiém bién thé BLAST c6 thé duoc
thyuc hién véi chuong trinh XBLAST, diém s6=50, chidu dai ti=3 dé thu dugc
trinh tu axit amin tuong ddng véi cac phan tir bién thé theo sang ché. Pé thu
duoc cac sép hang da dugc tao khoang tréng cho muc dich so sanh, BLAST da
duogc tao khoang tréng c6 thé duge stir dung nhu duge mé ta trong Altschul ef
al. (1997) Nucleic Acids Res. 25:3389-3402. Theo céch khac, PSI-Blast c6 thé
duogc st dung dé thyc hién tim kiém 1ap lai ma phat hién mdi lién hé khong gén
gili gitta cac phén tir. Khi sir dung cdc chuong trinh BLAST, BLAST da dugc
tao khe, va PSI-Blast, cic thong s mic dinh clia cdc chwong trinh twong Ung
(vi dy, XBLAST va NBLAST) c6 thé duogc sir dung. Mot vi du duge wu tién,
khong nhim muc dich giéi han khac vé thuét toan dugc st dung dé so sanh cac
trinh tu 13 thuit todn ctia Myers and Miller, (1988) CABIOS 4:11-17. Thuat
toan nay dugc két hop vao chuong trinh ALIGN (phién ban 2.0), 1a mot phén
clia g6i phin mém sip hang trinh ty GCG. Khi st dung chuong trinh ALIGN
d8 so sanh cac trinh tu axit amin, bang gbc khéi lugng PAM120, diém phat
chiéu dai khoang tréng bing 12, va diém phat khoang trong béng 4 c6 thé dugc
st dung. Thuét todn hitu dung khac dé nhén dién cac ving cé su sép hang va do
twong tu trinh ty cuc bd 13 thuit todn FASTA nhu dugc md ta trong Pearson
and Lipman (1988) Proc. Natl. Acad. Sci. USA 85:2444-2448. Khi sir dung
thuéit toan FASTA dé so sanh trinh tu nucleotit hodc axit amin, bang géc khéi
luong PAM120 c6 thé duoc sir dung véi gia tri bo k béng 2 chéng han.

Phén tram d6 tuong déng gitta hai trinh ty cé thé dugc xac dinh bing

cach st dung cac k¥ thudt twong tu v6i cac ky thuat da dugc md ta & trén, o
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hoic khong cho phép ¢6 cac khoang tréng. Trong tinh toén phan trim d6 twong

dong, chi co cac bat cdp chinh xac dugc dem.

Bién thé ciia FVIII theo sang ché c6 thé duoc 1am khuyét mién B mot
phin hozc hoan toan. Piéu nay cé nghia 13 toan bd mién B dugc 1am khuyét,
hodc mot phén mién B dugc giit lai trong bién thé cua FVIIL Phéan con lai
(duoc giit lai) cua mién B vi du dugc chon tir 20, 15, 12, 10 ho#c 5 axit amin
dau tan N va 20, 15, 12, 10 ho#c 5 axit amin diu tan C cua mién B, duoc dung

hop trong khung v6i nhau.

Do d6, t6t hon 13, trong cac bién thé cua FVIII duge 1am khuyét mién B
mdt phin theo sang ché, phin dang ké ctia mién B gbm khoang 900 axit amin
duoc loai bd. Theo cac phuong 4n cua sang ché, it hon 5% hodc it hon 4% hoic
it hon 3% hodc it hon 2 % hodc it hon 1 % mién B vin con c6 mit trong cac

bién thé ctia FVIIL

Theo cic phuong 4n cia sang ché, phan con lai ciia mién B duoc chon

tir trinh tyr gdm SEQ ID NO: 4 hoic SEQ ID NO:5 hogc SEQ ID NO: 6.

Theo phuong 4n khic, sing ché & cap dén polynucleotit md hoa
polypeptit/protein nhu dugc mo ta ¢ trén. Polynucleotit c6 thé 1 phan tt ARN
hoic ADN ma trinh tu nucleotit cia né chira thong tin mi héa dbi vai té bao
chil v& trinh ty axit amin ca bién thé theo sang ché, theo méi lién hé da biét

cua ma di truyén.

Theo phuong 4n khéc, sang ché d& cap dn vecto bidu hién chua
polynucleotit nhu dugc mo ta ¢ trén.

A

"Vecto biéu hién" 12 phin tir ADN, thudng c6 ciu tric vong, c6 kha
ning d& sao chép tu tri trong t& bao chi mong mubn, hoic két hop vao hé gen
t€ bao chi va cling c6 mot s6 dic diém nhit dinh da duoc biét 1 dé cho phép
biéu hién ADN ghi mi d3 dugc chén vao trinh ty vecto ¢ vi tri thich hop va
theo hudng thich hgp. Cac déu hiéu nay c6 thé bao gbm, nhung khong gi¢i han
&, mot hogc nhiéu trinh tw gen khoi dau dé didu khién su bit diu phién ma ctia
ADN ghi ma va cc phin tir ADN khéc nhu gen ting cudng, vi tri polyadenyl

hoéa va cac ph?m tlr twong tu, tht ca déu d3 duogc biét 1 trong linh vuc k¥ thuat
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A

nay. Thuat ngit "vecto biéu hién" dugc st dung dé biéu thi ca vecto ¢ trinh tu
ma héa ADN cin duge biu hién duogc cai xen vao trong trinh tu ciia vecto ndy,
va vecto ¢ cac yéu t6 kidm soat biéu hién can thiét duoc sap xép so v4i vi tri
cai xen d& cho né c6 thé duoc sir dung dé bidu hién ADN ghi ma bét ky da
duoc cai xen vao vi tri nay, tAt ca déu da duoc biét 15 trong linh vuc k¥ thuat
nay. Do d6, vi du, vecto khong c6 gen khéi dAu c6 thé trér thanh vecto biéu hién
bing cach cai xen gen khoi diu da dugc két hop véi ADN ghi ma. Vecto bidu
hién, nhu dugc sir dung & day, ciing c6 thé 1a vecto ciia virut.

Su biéu hién cta cac bién thé ctia FVIII téi t6 hop theo séng ché t6t hon
néu duoc tién hanh trong gidng ciy té bao dong vt c6 vi.

Do d6, theo phuong an khac, sdng ché dé cap dén t bao dong vat cé va
chita vecto biéu hién nhu dugc md ta & trén. Vi du, céc t& bao CHO (Trimg
chudt ddng Trung Qudc) va cic té bio BHK (té bao than chudt ddng nho) 1a té
bao dong vat c6 vt ma 14 t& bao chu thich hop theo sang ché.

Theo khia canh khéc cta sang ché, phuong phap san xuét bién thé cia
FVIII theo séng ché bao gdm cac budc:

a. nudi cdy té bao dong vat c6 vii nhur duge md ta & trén; va

b.  phan lap bién thé ctia FVIII tir té bao dong vat c6 vl ndy.

Theo mdt phuong 4n, phuong phéo niy con bao gdm budc:

c. bao ché bién thé cia yéu t§ VIII ciing véi ta duge thich hop thanh
dugc phim.

Ta duoc thich hop dé sir dung cho nguoi hodc ddng vét 1a, vi du, hop
chét 1am 6n dinh, chét bao quan, mdi trudong dan thubc, va/hodc vat truyén chét
mang dung trong dugc phdm. Mot ché phim thich hop cho san phim yéu t6
VIII dugc md ta, ching han, trong WO 03/080108, tai liéu nay dwgc dua vao
ban md ta nay bang cach vién dan.

Theo khia canh khéc, sang ché dé cap dén duoc phdm chira bién thé cia
FVIII theo séng ché.
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Theo khia canh khac, sang ché dé cap dén phuong phép diéu tri bénh
nhén bi thiéu hut yéu t6 VIII bao gém budc cho bénh nhén cén dugc diéu tri
dung lugng hiru hiéu c6 tac dung tri liéu cua bién thé ctia FVIII theo séng ché,
nh& d6 diéu tri sy thiéu hyt yéu t6 VIII & bénh nhan nay.

A"

Thuét ngit "lugng hitu hi€u cd tac dung tri liéu" nhu dugc st dung &
day, nghia 14 mtrc FVIII trong huyét twong ctia bénh nhén bi thiéu hut FVIII,
ngudi da nhan dugce phém chita bién thé ctia FVIIL, da @& thé hién sy cai thién
hodc tac dung bdo vé co thé x4c dinh duoc & bénh nhan (vi du, dé lam ngung
chay mau). Cac bénh nhan bi thiéu hut FVIII thuong 13 cdc bénh nhan bi bénh
wa chady méu A bim sinh nhung ciing gdm cic d6i tuong dugc chin doan voéi
"bénh uwa chay mau mic phai", mdt tinh trang bénh trong d6 nhing nguoi
khong méc chimg mau losng khé déng bam sinh phét trién mot cach tu phat
cac khang thé trc ché déi véi FVIII cua ho, tao ra sy thiéu hut FVIII nghiém

trong.

Sang ché con d& cap dén bién thé cta FVIII theo sing ché dé sir dung

trong didu tri sy thiéu hut yéu t6 VIIL

Viéc didu tri c6 thé ¢ dang mot lan sir dung ché phém trong tinh mach
hoic sir dung theo chu ky ho#c lién tuc trong khoang thoi gian kéo dai, khi cn.
Tét hon 13, viéc sit dung bién thé cia FVIII 1a bing duong dung trong tinh

mach.

"Sy thiéu hut yéu t8 VIIL" nhu duogc st dung & ddy, bao gém su thiéu
hut hoat tinh déong méu do sy san xult yéu t8 VIII khiém khuyét, san Xuét
khong dd hodc khong san xXuét yéu t§ VIIL, hodc sy trc ché mot phﬁn hoac hoan
toan cua yéu t6 VIII boi chit tic ché giy ra. Bénh uva chiy méu A 1a loai thiéu
hut yéu t6 VIII tao ra tir khiém khuyét trong gen duogc lién két boi X va su ving
mit hodc thiéu hut bién thé cua yéu t8 VIII ma né mi hoa.

Bién thé cta FVIII theo sang ché dugc sir dung dé didu tri su chdy mau
khong kiém soat dugc do su thiéu hyt yéu t6 VIII (vi du, chiy mau trong khép,
trong so, hodc da day-ruft non) & nhitng nguoi méc ching méu lodng kho

dong.
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Theo mét phuong 4n ciia sang ché, sy thiéu hut yéu t5 VIII 1a bénh ua

chay mau A.

Theo phuong 4n khac, sy thiéu hut yéu t6 VIII 1a bénh wa chay méu méc
phai.

Theo mdt phuong éan, su thiéu hut yéu t8 VIII dugc didu tri & cac bénh

nhan d3 phat trién khang thé FVIII & nguoi.

Nhu dugc dé cép & trén, bién thé ctia FVIII theo sang ché c6 hoat tinh
riéng tang. Do do, c6 thé sir dung luong giam cuia bién thé ctia FVIIT ¢ didu tri
su thiéu hut VIII theo séng ché. Luong bién thé cua FVIII c6 thé duoc lam
giam bai it nhat 30%, 35%, 40%, 45%, 50%, 55%, 60% so véi tri liéu bing san
phim FVIII khong chira khuyét doan 1én dén 27 axit amin theo séng ché.

Viéc lam gidm lugng tri li€u cua bién thé cua FVIII ¢6 vu diém 1a tinh
sinh mién dich dugc 1am giam bat ngd, tiéc Ia, mong doi ring kha ning san sinh
khang thé e ché chéng lai tri li¢u thay thé FVIII & bénh nhan dugc 1am giam

mdt cach dang ké.

Theo mot phuong 4n, bién thé cua yéu t& VIII theo sing ché dugc sir
dung voi luong khong nhidu hon 200 pg/liéu hoic 150 pg/lidu hoic 145
ng/lidu hodc 140 pg/lidu hodc 136 ug/lidu hodc 130 pg/liéu.

Mic du sang ché d3 duoc mé tA mot cach ddy i, ngudi co hiéu biét
trung binh trong linh vuc k¥ thuat nay s& hiéu ring sing ché c6 thé duoc thuc
hién trong khoang rong cac thong sb, ndng d¢ va didu kién tuong duong ma
khong di tréch khoi pham vi ciia sang ché va khéng cin thyc hién céc thi

nghiém khong thich hop.

Mic du sang ché dugc mé ta vé cac phuong 4n cu thé, nhung can phai
hidu ring c6 thé thuc hién cc phuong 4n cai bién khac nita. Nhin chung, sing
ché dugce dy dinh 14 bao g@)m tat ca cac phuong an bién thé, ung dung hodc
chinh sita dyua theo nguyén 1y ciia sang ché, va bao gém ca cac phuong 4n di
1éch khoi phﬁn md ta nhu theo thuc tién di biét hodc théng 1é trong linh vuc k§
thudt ctia sang ché va nhu c6 thé dugc &p dung véi cac dAu hiéu k¥ thuat co ban

dd néu & trén trong phan mo ta va dudi day trong céc yéu cau bao h kém theo.
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T4t ca céc tai liéu trich din trong ban mé ta nay, ké ca cc bai bdo tap
chi hogc tém tét, don yéu clu cdp patent M§ hodc nudc ngoai di duge cong bd
hodc chwa duoc cong bd, céc patent M§ hoic patent nudc ngoai da dugc cp
hodc tai liéu trich din bat ky khac, déu dugc dua vao ban md ta nay bang cich
vién dan, k& ca tit ca céc sb lidu, bang biéu, hinh v& va phén mo ta ¢c6 mét trong
céc tai lidu trich din nay. Ngoai ra, toan bo ndi dung ciia cic i liéu trich din

néu trong ban mé ta ndy cling duoc dua vao bin md ta niy bang cach vién dan.

Viéc vién din dén cac bude phuong phap da biét, cac budc phuong phap
thong thudng, cac phuong phap di biét hoic cac phuong phap thong thudng,
theo cach bét ky, khong phdi 1a su thira nhan réng khia canh, sy md ta hodc
phuong an bat ky cua sang ché da duoc boc 19, giai thich hodic dé xuét trong

linh vyc c6 lién quan.

Phén mo ta trén day vé cac phuong an cu thé vi vay s& bdc 10 mot cach
dAy du ban chit chung cua sang ché ma nhimg ngudi khic, bang cach 4p dyung
kién thirc hidu biét trong linh vuc k¥ thuat nay (k& ca nodi dung cua cac tai liéu
trich din néu trong ban md ta nay), s& d& dang cai bién va/hoic lam thich tng
dbi véi cac tmg dung khéac nhau clia cic phuong 4n cu thé nay, ma khéng cin
thuc hién céc thir nghiém khéng thich hop, va khong di tréch khéi pham vi cia
sang ché. Do d6, cac thich tmg va cai bién nay dugc dy dinh 1a thuoc khoang
cac phuong an twong duong cia cac phuong an dd dugc boc 19, dya trén phin
giai thich va huéng din néu trong ban md ta nay. Can phai hiu rdng cach viét
hodc cac thuit ngit trong ban mod ta nay la cho muc dich m6 ta va khong nhim
muc dich gidi han, dé cho cac thuat ngit hodc cach viét ctia ban mé ta sang ché
nay duoc hidu bsi cac ngudi cé hidu biét trung binh trong linh vyc k¥ thut nay
dudi phin giang giai va huéng din néu trong ban mé ta nay, két hop véi kién
thirc hidu biét ciia ngudi c6 hidu biét trung binh trong linh vyc k¥ thuat ndy.

Vi du thyec hién sing ché

Vi du 1: Sy biéu hién cua FVIII tai t hop & lon dugc 1am khuyét mién

B m6t phin (OBI-1) va phan 1ap ba protein bién thé (rpVIIIv1, v2 va v3)
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Su bidu hién cua OBI-1 & céc t& bao BHK dugc tién hanh vé co ban nhu
duoc mé ta trong US 6,458,563. Ba bién thé dugc phat hién trong vét liéu da
dugc tao ra (rpVIIIvl, v2 va v3). Cac bién thé nay dugc phan 1ap va dugc tinh
ché dn d6 tinh khiét >95% trén séc ky trao ddi ion. D& tinh ché, hé AKTA
Explorer (AKTA Explorer 10, GE Healthcare Lifesciences # 17-5167-01) st
dung cdt trao ddi anion ban diéu ché MonoQ HR10/10 (biy gi¢r 1a Mono Q
10/100 GL,GE Healthcare Lifesciences # 17-5167-01) dugc sit dung. Su rira

giai dugc tién hanh dya trén gradien v6i hai dém sau:
Pém A: 10 mM TRIS, pH 7,0, 0,01% Polysorbat 80
Dém B: Pém A va natri clorua néng do 1 M.
Céc dic diém cia phuong phép tinh ché dugc tom tit trong Bang 1.

Bang 1: Phuong phép tinh ché bién thé rpF VIII

Phuong phap AKTA: LoopMQ1010

Dong: 4 ml/phut

Cbt cén bing 8§ CV

Dong nap 4ml/phut

Thé tich mdu 40 - 1000 ml

Cot rira 10CV

Gradien Thé tich cot
(CV) %B
7 45
4 50
4 50
6 52
4 52
2 55
7 60
1 65
5 65
1 70
5 70
1 100
7 100
1 10
4 10

Chu trinh tong cong 59 CV

Nhiét 30 cot Khong dugc kiém soat
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Vi du 2: Bién thé 3 (rpVIIIv3) c6 hoat tinh riéng cao hon mdt cach dang
k& so v&i bién the 1 va 2

Hoat tinh riéng cta mdi bién thé dugc danh gia bang céch chia cong
hiéu duoc danh gia boi thir nghiém dong mau mét giai doan (OSCA) cho néng
dod protein nhu dugc xac dinh béi SEC HPLC cho mdi phuong phap. Céc
phuong phap OSCA va SEC HPLC dugc tién hanh nhu dugc mo ta trong Vi du
5 “Nguyén liéu va phuong phap”.

Céc két qua
Két qua v& hoat tinh riéng dugc biéu thi trong Bang 2.

Bang 2: Hoat tinh riéng (Phuong phap OSCA) d6i v&i cac bién thé da duoc tinh
ché 1, 2 va 3 thu duoc tir hai 16 rpFVIII khic nhau

MAu dya trén Pon vi %RSD* | Ponvi hoat tinh | %RSD*
SEC OSCA /ml riéng/ml

Vi-161 1060 1,5 11956 1,7
V2-161 715 2,7 17267 3,3
V3-161 216 1,2 25926 ' 2,8
OBI-1 513 1 18150 1,3
V1-162 980 1,2 12532 1,5
V2-162 613 0,6 16089 1,3
V3-162 280 2,9 19718 4.1
OBI-1 565 4,0 14427 4,4

*d6 1éch chuén tuong dbi

Quan sat thiy hoat tinh riéng cao hon mét cach déng k& d6i v6i bién thé
3 trong thir nghiém OSCA 13 15 rét va théng nhét. Vi phuong phap OSCA 1a c6
tinh tién doan va dai dién cho qua trinh d6ng méau & nguodi, mong doi rang bién
thé 3 14 san phdm c6 gia tri dang k&. Mong doi ring sy ting cong hiéu glp 1,5-
2,0 14n s& 1am giam luong FVIII duge st dung cho céc bénh nhén va do d6 cé

thé gian tiép lam gidm su xuét hién cua cac tac dung phu mién dich.
Vi du 3: X4c dinh trinh ty cta rpFVIIIv3

Trinh tu ca v3 d3 duoc tinh ché duoc x4c dinh bing ban dd peptit sau
d6 1a LCMS (phép do khéi phd séc ky 1ong) va LCMS/MS (phép do khéi phd
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sic ky 1ong/phép do khdi phd) trén khdi phd ké Q-TOF Ultima, chay
MassLynx 4.0 (Waters Corporation, Milford, MA).

Khoang 250 pg Bién thé 3 duoc cb bing cach sir dung thiét bi c6
Amicon, Centricon YM-10 véi bd loc 10.000 MWCO (Millipore Corporation,
Billerica, MA) dén thé tich bang < 100 uL. C4c miu dugc tron véi 450 uL 6 M
guanidin HCI/ 0,002 M EDTA (axit etylendiamintetraaxetic) /0,02 M dém Tris
pH 8 va duogc chuyén vao 6ng polypropylen dung tich 2,0 mL. 1 M DTT
(dithiothreitol) dugc bd sung vao mdi miu dén ndng do6 cubi ciing bang 10 mM
va duoc u trong 1 gid & nhiét d6 37°C. Sau khi khir, 2 M iodoaxetamit dugc bd
sung vao mdi éng dén ndng do cudi cling bing 20 mM va duge 0 trong mdt gid
nita & nhiét d6 trong phong. Cac miu di duoc khit va alkyl héa duoc chuyén
vao catxét thdm téch va dugc thdm tach trong 1 gidr d6i voi 1 L dém thim tach
50 mM amoni bicacbonat chira 1,0 M ure, pH 8. Sau d6, cac miu dugc thim
tach d6i v6i 1 L dém thim tach qua dém & nhiét d6 trong phong trong khi duy
tri khudy khong ddi. Sau khi thim tach, thé tich cudi cing 1a khoang 0,5 mL

mdi mAu. Cac miu dugce chia thanh hai lugng nho 125 pg.

Sau khi thdm tach, mau protein duge chita trong nén t8i wu cho sy tiéu
hoa phan giai protein bang trypsin. Trypsin dugc bb sung vao mdi mau & ty 1&
enzym so voi co chét bing 1:20 (khdi lwong: khéi lugng) va dugc U trong 8 gid
o nhiét @6 37°C. T4t ca cac miu duge chuyén vao cac lo HPLC va dugc phan
tich béi HPLC-MS.

Protein d4 duoc khir va alkyl hda dugc bom lén trén cft pha dado Vydac
C18 (Grace, Deerfield, IL). Truéc khi bom mAu, miu tréng (Pha dong A; nudc
khir ion chira 0,2% (thé tich: thé tich) axit formic) dugc phan tich dé 1am can

biang cdt va ching to sy vang mét cla cic dinh nhiéu.

Sé licu ciia phép do khdi phd dugc thu gom trén khdi phd ké Q-TOF
API-US hoic khéi phd ké Q-TOF Ultima (Waters Corporation, Milford, MA)
sit dung ion héa phun dién (ESI) theo kiéu ion duong. Truéc khi phén tich
mau, khéi phé ké duoc hiéu chuin bflng cach s dung sy phu hgp béc 5 trén
c4c ion manh cua peptit Glu-Fibrinogen bao ham khoang 175 dén 1285 m/z.

Déi v6i sy hiu chuén dé dép tmg yéu cau k¥ thuat, do sai 1éch RMS (can quén
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phuong) d6i voi khdi lugng ciia cic manh peptit cin phai it hon 5 ppm. Gé6i
phin mém Masslynx 4.0™ SP2 va SP4 (Waters Corporation, Milford, MA)

dugc sir dung dé thu nhan va phan tich s liu.

Ca sb lidu MS va MS/MS déu duoc thu gom bang céch sir dung chu
trinh sic ky 1éng (LC) don. Cac l4n quét khao sat khdi phd ké (MS) ddy du
duogc thu gom tir 200-1950 m/z.

Trinh tu cta rpFVIII dugce xac dinh 1a twong tmg v6i SEQ ID NO: 1.
Trinh ty nay chira khuyét doan 27 axit amin so v&i trinh ty OBI-1.

Vi du 4: rpFVIIIv3 c6 hoat tinh riéng cao hon so véi céc san phim FVIII
da biét khac

Hoat tinh riéng cta rpFVIIIv3 dugc so voi ba san phim FVIII c¢6 sén
trén thi truong, cu thé 1a Xynthia® (FVIII téi tb hop, dugce lam khuyét mién B
& nguoi tt Wyeth Pharmaceuticals (Philadelphia, PA)), Kogenate FS® (FVIII
chidu dai ddy di & nguoi tir Bayer Healthcare (Tarrytown, NY)) va Advate®
(FVIII chidu dai ddy di & nguoi tir Baxter (Westlake Village, CA)), cling nhu
so véi OBI-1 (FVIII & lgn dugc 1am khuyét mién B mot phan téi t6 hop), ma
hién dang trong qué trinh nghién ctru 1dm sang, va yéu t6 VIII & ché duoc lam
khuyét mién B (Denise E. Sabatino et.al., Recombinant canine B-domain—
deleted FVIII exhibits high specific activity and is safe in the canine
hemophilia A model, Blood, 12 November 2009, Vol. 114, No. 20, pp. 4562-
4565).

Hoat tinh riéng ctia OBI-1 va rpFVIIIv3 dugc xac dinh béi cdc phuong
phéap nhu dugc mo6 ta trong Vi du 5.

Céc két qua dugc mo ta trong Bang 3 va Fig. 1. Do hoat tinh riéng ting,
nén lugng prVIIIv3 thip hon cho mdi liéu c6 thé dugce sir dung cho bénh nhan.
Mong doi ring su giam lidu luong nay s& din dén tinh sinh mién dich giam, sk

la, x4c suat ma bénh nhén phat trién khang thé uc ché s& thip hon.

-2



27534

Bang 3: Hoat tinh riéng cta san phim FVIII so vé&i rpVIIIv3

Hoat tinh riéng tinh bang | Lwong protein pg/liéu®
IU/mg Protein

Xynthia 7500 400

Kogenate FS 4000 750

Advate 4000 750

OBI-1 11000 273

rpVIIIv3 22000 136

FVIII BDD* & ché | 34000 | 88

ALuogng Protein = xxxx ug/liéu. Céc con sb dugc thé hién trong cot dbi
v6i rpVIII3 ¢6 nghia 13 lugng 136 pg cho mdi lidu s& dugc yéu clu. Mot lidu 1a
lugng duoc yéu ciu dé 1am ting mic yéu t6 VIII trong méu tir 0% dén 100%,
tic 12 hoat tinh riéng (XXX don vi/mg) cang cao, luong yéu cAu (tinh bing pg)
cang it hon. Lyu y ring 1 mg = 1000pg. Gia st rang lidu tiéu biéu 1a 3000 don
vi cho mdi bénh nhén, luong protein thuc sy dugc yéu ciu = 3000/22000 =
0,136 mg =136 pg.

*BDD 1a chir viét tit cia cum tir “duoc 1am khuyét mién B” va FL 1a
chit viét tit cta cum tir “chiéu dai ddy du”

Két ludn 13, céc két qua nay cho thdy ring rpVIIIv3 c6 hoat tinh riéng
cao hon mét cach déng ké so voi cac san phém da duoc thu nghiém hién c6 sén |
trén thi truong, hodc dang trong qué trinh nghién ctru 14m sang, ddi véi tri lidu
thay thé FVIIL

Cu thé, dang ngac nhién la khuyét doan 27 axit amin, c6 mat trong
rpVIIIv3 nhung khong c6 mat trong OBI-1, lam ting 50% hoat tinh riéng (nhu
dugc xac dinh bai thir nghi€ém OSCA).

Vi du 5: Nguyén li€u va phuong phép

THU NGHIEM DONG MAU MOT GIAI POAN - OSCA — PHUONG
PHAP

1. Pha lodng méu chuén tham chiéu trong dém thir nghiém (huyét

thanh thiéu hut 10% yéu t5 VIII + Pém veronan cua Owren, cho mdi lit, 28
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mmol natri barbital va 125 mmol NaCl, pH 7,35) dén cong hiéu dich 1a 1,0 don
vi/mL.

2. Pha loang miu chuén kiém tra, miu d6i ching hoat tinh va céc
mau trong dém thtt nghiém dén cong hiéu dich.

3. Nap miu chudn hiéu chuén (tham chiéu) va chét phan tmg vao
c4c 15 thich hop bén trong thiét bi Symex. (Sysmex CA-1500, Coagulation
Analyzer, Dade Behring # B4260-1500 (Siemans Corporation, Deerfield, IL)).

4. Nap miu chuin kiém tra, mau ddi chimg va cdc mau vao cac gia
bén ngoai thiét bj Sysmex.

5. Trinh ty thit nghi€ém dién ra ty dong bén trong thiét bi nay nhu
sau:

a. 5 uL mau duoc pha lodng vao 45 ul dém thir nghiém bén trong
dng phan tmg

b. 50ul huyét twong thiéu hut yéu t5 VIII dugc bd sung vao éng
phéan Ung

C. 50ul chét phan tmg theo thdi gian thromboplastin mot phin duoc
hoat hoa Dade Actin FS (phosphatit ddu tuong di duogc tinh ché trong thiét bi
hoat hda axit 1,0 X 10“*M Ellagic, Dade Behring, Liederbach, Dtrc) duoc bd

sung vao &ng phan ting va duge 1 trong 60 gidy.

d. 50ul canxi clorua (0,025M, Dade Behring, Liederbach, Duc)
duogc bd sung vao dng phan tmg va dugc U trong 240 gidy.

e. Thoi gian déng dugc xéc dinh 1€n dén thoi gian tdi da 1a 300
gidy.

6. Sau d96, thoi gian dong duogc 1am twong quan véi cong higu da
duoc tao ra bdi dudng chuin ctia mau chudn tham chiéu.

PHUONG PHAP HPLC LOAI TRU THEO KiCH CG (SEC)

Hé Agilent 1100 (Agilent Technologies, Santa Clara, CA) hodc hé
Waters Bioalliance HPLC (Waters Corporation, Milford, MA) dd va thudng
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duoc st dung cho phuong phép loai trir theo kich ¢& dé xac dinh ndng do
protein. Cot loai trr kich c& ti€u biéu duoc st dung 13 Superdex 200 tir GE
(Superdex 200 10.300 GL, 10 X 300mm, Cat # 17-5175-01 (GE Healthcare

Lifesciences, Piscataway, NJ)). Protocol thir nghiém chung 1a nhu sau:

1.  Pha dong tiéu biéu dugc didu ché, chira 400mM NaCl véi 20mM
TRIS, pH 7,4 va 0,01% polysorbat 80.

2. Pha dong nay duoc chay qua hé va c6t HPLC cho dén khi quan
st thiy trang thai can bing clia dudng co so.

3. Cac miu chuin duogc chay dé thiét 1ap d9 thich hgp cua hé véi
thoi gian chay tiéu biéu biang 30 phut ddi véi mdi mau.

4. Céc mau tiéu bidu dugc nap 1én trén thiét bi ldy miu ty déng voéi
nhiét d6 ngin ddi chimg bang 4°C.

5. M3Au chuén hiéu chuin cé céc n6ng d6 da biét chira cac luong
khac nhau cta cdc mau chuén, thuong tir 1, 3, 5, 10 va 25 pg protein dugc nap
1én trén cot v6i cac thé tich ndm trong khoang tir 10 d&n 50 pl.

6. Céc miu ¢ néng dd chua biét cling dugc nap vao cdt, thuong véi
cac thé tich nim trong khoang tir 30 dén 50 pl.

7. Hé HPLC duoc 1ap trinh d& chay mau tu dong theo trinh tu da
duoc thiét 1ap.

8. Dién tich dinh cua cdc chudn hiéu chinh va cic mau chua biét
dugc xac dinh dua trén sy phat hién bing huynh quang véi budce séng kich
thich va phat xa 14n luot & 280nm va 340nm.

9. Su hdi quy tuyén tinh cta cic chuin hiéu chinh dwgc tao ra va
ndng do ctia mau chua biét duoc x4c dinh so véi dudng chuin nay.

Vi du tiéu biéu vé& profin SEC clia cic chuin hiéu chinh va sy hdi quy

tuyén tinh cta dudng chudn dugc thé hién trén Fig. 3.
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Vidu 6: Sy lién két vai yéu t6 von Willebrand

Yéu t5 von Willebrand (vWF) 14 glycoprotein da chirc tuin hoan trong
huyét twong dudi dang dang multime dugc tao phirc v6i yéu t6 VIII (phirc hop
FVII/VWF). Phttc hgp FVIII/VWF déng vai trd bao vé FVIII da dugc lién két

khoi sy phén giai protein sém trong vong tuan hoan in vivo.

Sic ky loai trir theo kich ¢& (SEC) duoc sir dung dé x4c dinh dic diém
su lién két trong phirc hop FIII/VWF. Cot Superose 6 (Superose 6 10/300GL,
GE Healthcare #17-5172-01, tbc d6 dong = 0,5 mL/phut) dugc chon do c6 &
tuong thich sinh hoc da biét va gidi han loai trlr cao, b%mg 40 tri€u Dalton (Pém
ché phim pha dong: 2 mM CaCl2, 10 mM Tris pH 7,0, 300 mM NaCl, 0,01%
PSB-80, 11 mM sucroza, 10 mM trinatri xitrat). Sy khac nhau vé khéi luong
phan tir giita yéu t& von Willebrand (dimeric @ ~ 500KD, Fitzgerald Cat#
30C-CP4003U, Lot # A09121050, Monomer Mol. Wt = ~260kD, Conc. = 77
ng/mL) va rpFVIII (~ 160 KD) 1a du dé tach hai loai.

Hé sb ty lugng cia lién két dugc x4c dinh béng cach chuin do lugng
khong dbi ctia vVWF véi lugng ting dan cta rpFVIIL Profin cta sy tao thanh
phitc cht giita rpFVIII va vWF duoc xé4c dinh tir sic ky ¢ SEC va su tich
phén ctia cac dinh thich hop. Dang hoa tan ctia hdn hgp thu dugc trong dich néi
bé mit duoc sir dung dé x4c dinh diém cudi cua sy tao phuc tir su chuén do voi
lugng tang dan cua rpFVIII. Phtrc hgp n dinh, 16n hon tao thanh giita rpFVIII
va vWF dich chuyén tir thoi gian luu binh thuong dén gidi han loai trir ctia cOt.
Khi sy bio hoa xay ra, luong ting din ctia rpFVIII chua dugc lién két s& dugc
quan sat trong sic ky dd SEC. Phuong phap nay dugc st dung dé phén biét do

khéc biét va d6 tuong ti vé tinh chét ctia cac bién thé.
Vi du 7: Pong hoc cuia sy ti€u hiy thrombin
SDS-PAGE

Céc phéan tir yéu t& VIII tai t5 hop & lon (rpFVIII) 14 cic heterodime
khoang 160kD chira chudi nhe c6 khéi lugng phén tix béng 78,5kD (A3-C1-C2,
765-1448) va chudi ning c6 khdi lugng phéan tir bang 86,7kD (A1-A2). Chudi
ning cta rpFVIII 14 khong ddng nhét va bao gdm ba bién thé chinh dugc tao
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thanh trong qué trinh tiét tir t& bao va c6 thé dugc phéan cét bdi cic proteaza
duoc lién két mang cua ho subtilisin dugc ky hiéu 14 PACE (Paired Basic

Amino Acid Cleavage Enzyme).

Gibng nhu yéu t6 VIII & nguoi, rpFVIII dugc bién dbi thanh dang c6
hoat tinh bdi sy phan giai protein han ché tir thrombin. Sy hoat héa thrombin
ctia rpFVIII 1a ddc hiéu ddi véi vi tri phan cit cla chudi ning & Arg(372)-
Ser(373). Ving phan cét ddi véi Chudi nhe & Arg(805)-Ser(806) giai phong
phan doan peptit nho gdm 40 axit amin c6 khdi lugng phén tir nim trong
khoang 765-804 (~4,4kD). Su két hop clia céc phan cit ban dau ndy béi
thrombin tao thanh yéu t6 VIII tai tb hop & lon d& dugc hoat hda dudi dang
heterotrime cta cac cdu tric siéu phan tr duge ky hidu 1a Al (~50kD), A2
(~40kD), va A3-C1-C2 (~70kD). Cac cAu tric siéu phan tir rpFVIII A1 va A3-
C1-C2 da dugc phan cit gitt dugc lién két phu thudc ion hoéa tri hai, trong khi
d6 chu tric siéu phan tir A2 dugc lién két yéu véi A1-A3-C1-C2 dime bdi céc
tuong tac chu yéu 1a tinh dién. Trong SDS-PAGE, céc cAu tric siéu phan tir nay
duoc thé hién dudi dang ba bing riéng biét. Hiu qua bién dbi rpFVIII (2 don
vi peptit) thanh ba don vi peptit 1a dic trung clia sy hoat héa thrombin cla san
phim. Phuong phép nay phén biét su twong tu va sy khac nhau gitta cac bién
thé riéng ré.

Hai phuong phép truc giao khac co thé duoc st dung va da dugc st
dung dé v& ban dd dong luc hoc cta sy tiéu hity thrombin cta FVIII. HPLC pha
d4o bién tinh c6 thé duge sir dung; cac profin dinh duoc mong doi 14 tuong tu
v6i cac profin dinh cua SDS-PAGE. Sic ky trao dbi aion, ma gitt dugc dang

nguyén thity clia cic peptit nay, cling c6 thé duoc sir dung.
HPLC pha dao
Thiét bi:

1. HPLC 1100 series: Agilent Technologies, Santa Clara, CA, USA;
Model No. 61312A, Serial No. DE10907753.

2. Poroshell Sum ¢4t 2,1X75mm: Agilent Technologies, Santa
Clara, CA, USA; Part No. 660750-909, Serial No. USVV001988.
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Chét phan ung:

1. Bém A: 0,1% TFA (JT B Baker, Phillisburg, NJ; Cat No. 94700-00,
Lot No. J23J00) trong nude

2. Bém B: 0,1% TFA trong Axetonitril (JT Baker, Phillisburg, NJ; Cat
No. 9017-03, Lot No. J38807).

Quy trinh:

1. Lam can bing cdt trong 60 phut sir dung 99%A va 1%B & toc do
dong bang Iml/phut.

2. Céac dung dich bom méu c6 thé tich bang 50ul; 25 pl miu chudn

tham chiéu duoc st dung 1am dbi chimg.

3. Vi dy vé& phuong phap duogc sir dung d& chay miu duoc thé hién

trong Bang 4.
Bang 4:

Dung dich Thoi gian  Don
bommiu | (phit) (ml/shat) %A %B
1 0,00 2 99 1
2 2,00 2 99 1
3 3,00 2 64 36
4 3,50 2 64 36
5 4,00 2 61 39
6 5,00 2 61 39
7 5,10 2 58 42
8 6,50 2 58 42
9 6,51 2 56 44
10 7,20 2 56 44
11 7,21 2 40 60
12 8,50 2 40 60
13 8,51 2 10 90
14 9,00 2 10 90
15 9,10 2 99 1
16 10,00 2 99 1

Séac ky trao doi anion

Thiét bi:
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1. AllianceBio HPLC, Waters corporation, Milford, MA, USA; Model
No. 2796; Serial No MOS8BA1199M.

2. Protein Pak Hi Res Q Sum cdt 4,6X100mm: Waters Corporation,
Milford, MA, USA; Part No. 186004931, Serial No. 502N112561VE04.

Chét phan {mg:

Pém A:

10mM dém Tris (1,211g/L)

2mM canxi clorua (0,588g/L)

0,01% polysorbat 80 (1ml ctia 10% PS-80/L)

Nudc loc bd sung dén 1L, pH 7,0

Pém B:

10mM dém Tris (1,211g/L)

2mM canxi clorua (0,588g/L)

0,01% polysorbat 80 (1ml cua 10% PS-80/L)
IM natri clorua (58,44g/L)

Nude loc bd sung dén 1L, pH 7,0

Quy trinh:

1. Lam can bing cot trong 60 phut sir dung 70%A va 30%B & toc do
dong bang 0,5ml/phut

2. Cac dung dich bom mau c6 thé tich bing 50ul; 10 ul miu chuin

tham chiéu dugc sir dung 1am ddi chimg.

3. Vi du vé phuong phép dugc st dung dé chay miu duoc thé hién

trong Bang 5.
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Béang 5:

Dung dich | Thoi gian | Don

bom miu (phl'lt)g (ml/§h1’1t) %A | %B
1 0,01 0,5 70 30
2 0,50 0,5 70 30
3 3,50 0,5 60 40
4 5,00 0,5 60 40
5 10,00 0,5 30 70
6 10,10 0,5 1 99
7 12,00 0,5 1 99
8 12,10 0,5 70 30
9 17,00 0,5 70 30

Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét nay s& biét va hiéu
rang cac phuong phép ndy va cac phuong phap khac cé thé dugc sir dung dé
hidu 13 v& céc protein yéu t& VIII tai t& hop nhu duge mo ta trong ban mod ta

nay.
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YEU CAUBAO HQ

1. Bién thé cta yéu t§ VIII (FVIII) duoc 1am khuyét mién B hoan toan hogc
mot phén, tai tb hgp va dugc phén 14p, chira trinh ty c6 do tuong déng it nhét
90% véi SEQ ID NO: 1 va khong c¢6 trinh ty axit amin twong ng véi axit amin
tir 716 dén 742 cua yéu t6 VIII & lon nhu duge md ta trén Fig. 2 hodic axit amin
tir 714 dén 740 ciia SEQ ID NO: 7.
2. Bién thé cua FVIII theo diém 1, trong d6 bién thé nay chira trinh ty c6 d¢
tuong ddng it nhit 95%, it nhit 96%, it nhit 97%, it nhit 98%, it nhat 99%, it
nht 99,5%, it nhat 99,6%, it nhit 99,7%, it nhat 99,8% hodc it nhét 99,9% véi
SEQ ID NO:1, bién thé nay khong c6 trinh tu axit amin tuong Ung v6i axit
amin tir 716 dén 742 cta yéu t6 VIII & lon nhu duge mé ta trén Fig. 2 hodc axit
amin tlr 714 dn 740 ctia SEQ ID NO: 7.
3. Bién thé ctia FVIII theo diém 2, trong d6 bién thé nay 1a SEQ ID NO:1.
4. Bién thé cua FVIII theo diém bét ky trong s céc diém tir 1 dén 3, trong do6
bién thé cua FVIII nay duoc lam khuyét mién B mot phan va phéan con lai cua
mién B 13 SEQ ID NO: 4.
5. Polynucleotit ma hoa polypeptit theo diém bt ky trong sb cic diém tir 1 dén
4.
6. Vecto biéu hién chira polynucleotit theo diém 5.
7. Té bao ddng vat c6 vu chira vecto biéu hién theo diém 6.
8. Phuong phap san xuit bién thé ctia FVIIL, bao gdm céc bude:

a. nudi ciy té bao dong vat c6 vi theo diém 7; va

b.  phan lap bién thé ctia FVIII tir t bao dong vét c6 vl ndy; va, tiy

¥

c.  bao ché bién thé ciia yéu t6 VIII ciing véi ta dugc thich hop thanh
duoc phim.
9. Dugc phim chira bién thé ciia yéu t§ VIII theo diém bét ky trong sb cac diém
tir 1 dén 4.
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KEFLISSSQD
KEFLVSSSQD
KEFLISSSQD
KEFLISSSQD

IHPQSWVHQI
IHPTSWAQHI
IHPQIWEHQI
LHPQSWAHHI

Fig. 2e
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SKECQAPLGM
SKQCQIPLGM
SKKCQTPLGM

FSWIKVDLLA
HSWIKVDLLA
FSWIKVDLLA
FSWIKVDLLA

NSTGTLMVFF
NSTGTLMVEF
NSTGTLMVFEF
NSTGTLMVFEF

GCDLNSCSMP
GCDLNSCSMP
GCDLNSCSIP
GCDFNSCSMP

AWRPQVNNPK
AWRPRVSSAE
AWRPQVNDPK
AWRPQANNPK

GHQWTLFFQON
GRRWTLFLQD
GHHWTQILYN
GHNWTLFLQON

ALRMEVLGCE
ALRLEVLGCE
ALRLEILGCE
ALRLEVLGCD

ASGRIRDFQI
ASGSIRDFQI
ASGHIRDFQI

2100
PMIIHGIKTQ
PMIIHGIMTQ
PMIVHGIKTQ
PMIIHGIMTQ

2150
GNVDSSGIKH
GNVDASGIKH
GNVDSSGIKH
GNVDSSGIKH

2200
LGMESKAISD
LGMQNKAISD
LGMESKVISD
LGMESKAISD

2250
EWLQVDFQKT
EWLQVDLOKT
QWLQVDLQKT
EWLQVDEFRKT

2300
GKVKVFQGNQ
GHTKVFQGNQ
GKVKVFQGNQ
GKVKVFQGNR

2345
AQDLY
AQDLY
AQOQY
TQQPA
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DANH MUC TRINH TU

<110> 1Ipsen Pharma S.A.S.

<120> Bién thé cia yéu té chéng wa chdy mau VIII, phwong phdp san xuit
va duvgc phidm chta bién thé nay

<130> IPH 021
<160> 12

<170> PatentIn version 3.5

<210> 1

<211> 1421

<212> PRT

<213> sus scrofa
<400> 1

ﬁ1a Ile Arg Arg Tyr Tyr Leu Gly Ala val Glu Leu Ser Trp Asp Tyr

Arg GIn Ser Glu Leu Leu Arg Glu Leu His val Asp Thr Arg Phe Pro
20 25 30

Ala Thr ééa Pro Gly Ala Leu Pgo Leu Gly Pro Ser val Leu Tyr Lys
4 45

Lys Thr val phe val Glu Phe Thr Asp GIn Leu Phe Ser val Ala Arg
50 55 60

Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile GIn Ala Glu
65 70 75 80

val Tyr Asp Thr val val val Thr Leu 5%5 Asn Met Ala Ser ggs Pro
85

val Ser Leu His Ala val Gly val Ser Phe Trp Lys Ser Ser Glu Gly
100 105 110

Ala Glu Tyr Glu Asp His Thr Ser Gln Arg Glu Lys Glu Asp Asp Lys
115 120 125

val Leu Pro Gly Lys Ser Gln Thr Tyr val Trp GIn val Leu Lys Glu
130 135 140

Asn Gly Pro Thr Ala Ser Asp Pro Pro Cys Leu Thr Tyr Ser Tyr Leu
145 150 155 160

Ser His val Asp Leu val Lys Asp Leu Asn Ser Gly Leu Ile Gly Ala
165 170 175
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Leu

Leu

Trp

Pro

225

Arg

His

Glu

Ile

Arg

Ser

Ile

Tyr

385

ser

Gln

Leu

His

His

210

Ala

Ser

val

Gly

ser

290

Gln

Glu

Arg

Asp

Gln

val

Glu

195

Ser

Arg

Leu

Ile

His

275

Pro

Phe

Ala

Lys

Met

355

Ile

370

Ile

Pro

Arg

Ser

sSer

cys

Phe

Ala

Ala

Pro

Gly

Thr

Leu

Leu

His

Ala

340

Asp

Arg

Ala

Asp

Gly

Arg

val

Arg

Gln

Phe

Thr

Leu

val

325

Asp

val

sSer

Glu

Glu

Leu

Asn

Pro

230

Leu

Gly

Leu

Phe

Phe

310

Arg

Glu

val

val

Glu

390

Ser

Lys

Gly

Leu

Asp

Ala

Ile

Thr

val

Leu

295

cys

val

Glu

Arg

Ala

375

Glu

Tyr

Tyr

Ser

Phe

200

Ser

Met

Gly

Ser

Arg

Thr

His

Glu

Glu

Leu

360

Lys

Asp

Lys

Lys
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Leu

185

Ala

Trp

His

Cys

Pro

265

Ala

Ile

ser

Asp

Asp

Lys

Trp

ser

Thr

val

Thr

Thr

His

250

Glu

His

Gln

Ser

cys

330

Tyr

Gly

His

Asp

Leu

410

Ala
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Arg
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Arg
val
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val
Arg
Thr
Ser
315
Ala
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Asp
Pro
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395
Tyr

Arg
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Asp

Ala

220

Asn

Lys

His

Gln

Phe

300

His

Glu
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Asp
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Ala

Leu

Phe

Arg

Glu

205

Met

Gly

ser

Ser
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285

Leu

His

Glu

Asn

val

365

Thr

Pro

Asn

val

Thr

190

Gly

Asp

Tyr

val

Ile

270

Ser

Met

His

Pro

Leu

350

Ser

Trp

Ala

Ser

Ala
430

Gln

Lys

Pro

val

Tyr

255
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Tyr

Pro
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val
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400
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Asp val Thr Phe Lys Thr Arg Lys Ala Ile Pro Tyr Glu Ser Gly Ile
435 440 445

Leu Gly Pro Leu Leu Tyr Gly Glu val Gly Asp Thr Leu Leu Ile Ile
450 455 460

Phe Lys Asn Lys Ala Ser Arg Pro Tyr Asn Ile Tyr Pro His Gly Ile
465 470 475 480

Thr Asp val Ser Ala Leu His Pro Gly Arg Leu Leu Lys Gly Trp Lys
485 490 495

His Leu Lys Asp Met Pro Ile Leu Pro Gly Glu Thr Phe Lys Tyr Lys
500 505 510

Trp Thr val Thr val Glu Asp Gly Pro Thr Lys Ser Asp Pro Arg Cys
515 520 525

Leu Thr Arg Tyr Tyr Ser Ser Ser Ile Asn Leu Glu Lys Asp Leu Ala
530 535 540

Ser Gly Leu Ile Gly Pro Leu Leu Ile Cys Tyr Lys Glu Ser val Asp
545 550 555 560

GIn Arg Gly Asn Gln Met Met Ser Asp Lys Arg Asn Val Ile Leu Phe
565 570 575

ser val Phe Asp Glu Asn GIn Ser Trp Tyr Leu Ala Glu Asn Ile GlIn
580 585 590

Arg Phe Leu Pro Ash Pro Asp Gly Leu Gln Pro Gln Asp Pro Glu Phe
595 600 605

GIn Ala Ser Asn Ile Met His Ser Ile Asn Gly Tyr val Phe Asp Ser
610 615 620

Leu Gln Leu Ser val Cys Leu His Glu val Ala Tyr Trp Tyr Ile Leu
625 630 635 640

ser val Gly Ala Gln Thr Asp Phe Leu Ser val Phe Phe Ser Gly Tyr
645 650 655

Thr Phe Lys His Lys Met val Tyr Glu Asp Thr Leu Thr Leu Phe Pro
660 665 670

Phe Ser Gly Glu Thr val Phe Met Ser Met Glu Asn Pro Gly Leu Trp
675 680 685
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val Leu Gly Cys His Asn Ser Asp Leu Arg Asn Arg Gly Met Thr Ala
690 695 700

Leu Leu Lys val Tyr Ser Cys Asp Arg Ser Phe Ala GIn Asn Ser Arg
705 710 715 720

Pro Pro Ser Ala Ser Ala Pro Lys Pro Pro val Leu Arg Arg His Gln
725 730 735

Arg Asp Ile Ser Leu Pro Thr Phe GIn Pro Glu Glu Asp Lys Met Asp
740 745 750

Tyr Asp Asp Ile Phe Ser Thr Glu Thr Lys Gly Glu Asp Phe Asp Ile
755 760 765

Tyr Gly Glu Asp Glu Asn Gln Asp Pro Arg Ser Phe GIn Lys Arg Thr
770 775 780

Arg His Tyr Phe Ile Ala Ala val Glu GIn Leu Trp Asp Tyr Gly Met
785 790 795 800

ser Glu Ser Pro Arg Ala Leu Arg Asn Arg Ala Gln Asn Gly Glu val
805 810 815

Pro Arg Phe Lys Lys val val Phe Arg Glu Phe Ala Asp Gly Ser Phe

Thr G1n Pro Ser Tyr Arg Gly Glu Leu Asn Lys His Leu Gly Leu Leu
835 840 845

Gly Pro Tyr Ile Arg Ala Glu val Glu Asp Asn Ile Met val Thr Phe
850 855 860

Lys Asn Gln Ala Ser Arg Pro Tyr Ser Phe Tyr Ser Ser Leu Ile Ser
865 870 875 880

Tyr Pro Asp Asp Gln Glu GIn Gly Ala Glu Pro Arg His Asn Phe val
885 890 895

Gln Pro Asn Glu Thr Arg Thr Tyr Phe Trp Lys Val Gln His His Met
900 905 910

Ala Pro Thr Glu Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser
915 920 925

Asp val Asp Leu Glu Lys Asp val His Ser Gly Leu Ile Gly Pro Leu
930 935 940
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Leu

945

Thr

Ser

His

Ala

Ala

Asn

val

Pro

Ile

Met

Leu

Ser

Tyr

Trp

Met
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Ile Cys Arg Ala Asn Thr Leu Asn Ala Ala His Gly Arg GIn val
950 955 960

val GIn Glu Phe Ala Leu Phe Phe Thr Ile Phe Asp Glu Thr Lys
970 975

Trp Tyr Phe Thr Glu Asn val Glu Arg Asn Cys Arg Ala Pro Cys
980 985 990

Leu GIn Met Glu Asp Pro Thr Leu Lys Glu Asn Tyr Arg Phe His
995 1000 1005

ITe Asn Gly Tyr val Met Asp Thr Leu Pro Gly Leu val Met
1010 1015 1020

Gln Asn GIn Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly Ser
1025 1030 1035

Glu Asn Ile His Ser Ile His Phe Ser Gly His Vval Phe Ser
1040 1045 1050

Arg Lys Lys Glu Glu Tyr Lys Met Ala val Tyr Asn Leu Tyr
1055 1060 1065

Gly val phe Glu Thr val Glu Met Leu Pro Ser Lys val Gly
1070 1075 1080

Trp Arg Ile Glu Cys Leu Ile Gly Glu His Leu GIn Ala Gly
1085 1090 1095

Sser Thr Thr Phe Leu val Tyr Ser Lys Glu Cys GIn Ala Pro
1100 1105 1110

Gly Met Ala Ser Gly Arg Ile Arg Asp Phe GIn Ile Thr Ala
1115 1120 1125

Gly GIn Tyr Gly Gln Trp Ala Pro Lys Leu Ala Arg Leu His
1130 1135 1140

Ser Gly Ser Ile Asn Ala Trp Ser Thr Lys Asp Pro His Ser
1145 1150 1155

Ile Lys val Asp Leu Leu Ala Pro Met Ile Ile His Gly Ile
1160 1165 1170

Thr Gln Gly Ala Arg Gln Lys Phe Ser Ser Leu Tyr Ile Ser
1175 1180 1185
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val
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Arg
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Ser

ser

Thr

Asn
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Gly
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Arg
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1220
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ser
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Arg
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His

Leu

Ser

val

Met

Arg

Gly

Pro

Gln

Asp

ser
1195

Leu
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Leu
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Gln
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Leu
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His
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Ala
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Thr
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1345

Trp
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Asn
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Leu
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His
1405

Leu
1420
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<210> 2

<211> 1397

<212> PRT

<213> homo sapiens
<400> 2

é]a Thr Arg Arg gyr Tyr Leu Gly Ala val Glu Leu Ser Trp ésp Tyr
10 5

Met GIn. Ser égp Leu Gly Glu Leu gro val Asp Ala Arg Phe Pro Pro
5 30

Arg val Pro Lys Ser Phe Pro Pge Asn Thr Ser val val Tyr Lys Lys
35 4 45

Thr Leu Phe val Glu Phe Thr Asp His Leu Phe Asn Ile Ala Lys Pro
50 55 60

Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile Gln Ala Glu val
65 70 75 80

Tyr Asp Thr val val Ile Thr Leu Lys Asn Met Ala Ser His Sro val
85 90 5

Ser Leu His Ala val Gly val Ser Tyr Trp Lys Ala Ser Glu Gly Ala
100 105 110

Glu Tyr Asp Asp GIn Thr Ser GIn Arg Glu Lys Glu Asp Asp Lys val
115 120 125

Phe Pro Gly Gly Ser His Thr Tyr val Trp Gln val Leu Lys Glu Asn
130 135 140

Gly Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr Ser Tyr Leu Ser
145 150 155 160

His val Asp Leu Vval Lys Asp Leu Asn Ser Gly Leu Ile Gly Ala Leu
165 170 175

Leu val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys Thr Gln Thr Leu
180 185 190

His Lys Phe Ile Leu Leu Phe Ala val Phe Asp Glu Gly Lys Ser Trp
195 200 205

His Ser Glu Thr Lys Asn Ser Leu Met GIn Asp Arg Asp Ala Ala Ser
210 215 220
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Glu

390

Ser

Lys

Thr

Tyr

ser
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Met

Gly
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Thr

His

Glu

265

His

Gln

ser
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Arg

Pro
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Trp

Ala

Leu
720



27534

Met Lys Lys Glu Asp Phe Asp Ile Tyr Asp Glu Asp Glu Asn Gln Ser
740 745 750

Pro Arg Ser Phe GIn Lys Lys Thr Arg His Tyr Phe Ile Ala Ala val
755 760 765

Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His val Leu Arg
770 775 780

Asn Arg Ala GIn ser Gly Ser val Pro GIn Phe Lys Lys val val Phe
785 790 795 800

GIn Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg Gly Glu
805 810 815

Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala Glu val
820 825 830

Glu Asp Asn Ile Met val Thr Phe Arg Asn GIn Ala Ser Arg Pro Tyr
835 840 845

Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg Gln Gly
850 855 860

Ala Glu Pro Arg Lys Asn Phe val Lys Pro Asn Glu Thr Lys Thr Tyr
865 870 875 880

Phe Trp Lys val GIn His His Met Ala Pro Thr Lys Asp Glu Phe Asp
885 890 895

Cys Lys Ala Trp Ala Tyr Phe Ser Asp val Asp Leu Glu Lys Asp Val

His Ser Gly Leu Ile Gly Pro Leu Leu Val Cys His Thr Asn Thr Leu
915 920 925

Asn Pro Ala His Gly Arg Gln val Thr val Gln Glu Phe Ala Leu Phe
930 935 940

Phe Thr ITe Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr Glu Asn Met
945 950 955 960

Glu Arg Asn Cys Arg Ala Pro Cys Asn Ile GIn Met Glu Asp Pro Thr
965 970 975

Phe Lys Glu Asn Tyr Arg Phe His Ala Ile Asn Gly Tyr Ile Met Asp
980 985 990
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Thr Leu Pro Gly Leu val Met Ala Gln Asp GIn Arg Ile Arg Trp Tyr
995 1000 1005

Leu Leu Ser Met Gly Ser Asn Glu Asn Ile His Ser 1Ile His Phe
1010 1015 1020

Ser Gly His val Phe Thr val Arg Lys Lys Glu Glu Tyr Lys Met
1025 1030 1035

Ala Leu Tyr Asn Leu Tyr Pro Gly val Phe Glu Thr val Glu Met
1040 1045 1050

Leu Pro Ser Lys Ala Gly Ile Trp Arg val Glu Cys Leu Ile Gly
1055 1060 1065

Glu His Leu His Ala Gly Met Ser Thr Leu Phe Leu Vval Tyr Ser
1070 1075 1080

Asn Lys Cys GIn Thr Pro Leu Gly Met Ala Ser Gly His Ile Arg
1085 1090 1095

Asp Phe Gln Ile Thr Ala Ser Gly GIn Tyr Gly GIn Trp Ala Pro
1100 1105 1110

Lys Leu Ala Arg Leu His Tyr Ser Gly Ser Ile Asn Ala Trp Ser
1115 1120 1125

Thr Glu Pro Phe Ser Trp 1Ile Lys val Asp Leu Leu Ala Pro

Lys
1130 1135 1140

Met ITe Ile His Gly Ile Lys Thr Gln Gly Ala Arg GIn Lys Phe
1145 1150 1155

Ser Ser Leu Tyr Ile Ser GIn Phe Ile Ile Met Tyr Ser Leu Asp
1160 1165 1170

Gly Lys Lys Trp Gln Thr Tyr Arg Gly Asn Ser Thr Gly Thr Leu
1175 1180 1185

Met val Phe Phe Gly Asn val Asp Ser Ser Gly Ile Lys His Asn
1190 1195 1200

Ile Phe Asn Pro Pro Ile ITe Ala Arg Tyr Ile Arg Leu His Pro
1205 1210 1215

Thr His Tyr Ser Ile Arg Ser Thr Leu Arg Met Glu Leu Met Gly
1220 1225 1230
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Cys Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Glu Ser Lys
1235 1240 1245

Ala Ile Ser Asp Ala GIn Ile Thr Ala Ser Ser Tyr Phe Thr Asn
1250 1255 1260

Met Phe Ala Thr Trp Ser Pro Ser Lys Ala Arg Leu His Leu Gln
1265 1270 1275

Gly Arg Ser Asn Ala Trp Arg Pro GIn val Asn Asn Pro Lys Glu
1280 1285 1290

Trp Leu GIn val Asp Phe Gln Lys Thr Met Lys val Thr Gly val
1295 1300 1305

Thr Thr Gln Gly val Lys Ser Leu Leu Thr Ser Met Tyr val Lys
1310 1315 1320

Glu Phe Leu Ile Ser Ser Ser Gln Asp Gly His Gln Trp Thr Leu
1325 1330 1335

Phe Phe GIn Asn Gly Lys val Lys val Phe Gln Gly Asn Gln Asp
1340 1345 1350

Ser Phe Thr Pro val val Asn Ser Leu Asp Pro Pro Leu Leu Thr
1355 1360 1365

Arg Tyr Leu Arg Ile His Pro GIn Ser Trp val His GIn Ile Ala
1370 1375 1380

Leu Arg Met Glu val Leu Gly Cys Glu Ala Gln Asp Leu Tyr

1385 1390 1395
<210> 3
<211> 1397
<212> PRT
<213> canis familiaris
<400> 3

Ala Thr Arg Lys Tyr Tyr Leu Gly Ala {a] Glu Leu Ser Trp égp Tyr
1 5 0

Met Gln Ser Asp Leu Leu Ser Ala Leu His Ala Asp Thr Ser Phe Ser
20 25 30

ser Arg val Pro Gly Ser Leu Pro Leu Thr Thr Ser val Thr Tyr Arg
35 40 45

Lys Thr val phe val Glu Phe Thr Asp Asp Leu Phe Asn Ile Ala Lys

-50-



27534

50 55 60

Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr ITe Gln Ala Glu
65 70 75 80

val Tyr Asp Thr val val Ile val Leu Lys Asn Met Ala Ser His Pro
85 90 95

val Ser Leu His Ala val Gly val Ser Tyr Trp Lys Ala Ser Glu Gly
100 105 110

Ala Glu Tyr Glu Asp Gln Thr Ser GIn Lys Glu Lys Glu Asp Asp Asnh
115 120 125

val Ile Pro Gly Glu Ser His Thr Tyr val Trp Gln val Leu Lys Glu
130 135 140

Asn Gly Pro Met Ala Ser Asp Pro Pro Cys Leu Thr Tyr Ser Tyr Phe
145 150 155 160

Ser His val Asp Leu val Lys Asp Leu Asn Ser Gly Leu Ile Gly Ala
165 170 175

Leu Leu val Cys Lys Glu Gly Ser Leu Ala Lys Glu Arg Thr GIn Thr
180 185 190

Leu Gln Glu Phe val Leu Leu Phe Ala val Phe Asp Glu Gly Lys Ser
195 200 205

Trp His Ser Glu Thr Asn Ala Ser Leu Thr GIn Ala Glu Ala Gln His
210 215 220

Glu Leu His Thr Ile Asn Gly Tyr val Asn Arg Ser Leu Pro Gly Leu
225 230 235 240

Thr val Cys His Lys Arg Ser val Tyr Trp His val Ile Gly Met Gly
245 250 255

Thr Thr Pro Glu val His Ser Ile Phe Leu Glu Gly His Thr Phe Leu
260 265 270

val Arg Asn His Arg Gln Ala Ser Leu Glu Ile Ser Pro Ile Thr Phe
275 280 285

Leu Thr Ala Gln Thr Phe Leu Met Asp Leu Gly Gln Phe Leu Leu Phe
290 295 300

Cys His Ile Pro Ser His GIn His Asp Gly Met Glu Ala Tyr val Lys
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305 310 315 320

val Asp Ser Cys Pro Glu Glu Pro Gln Leu Arg Met Lys Asn Ash Glu
325 330 335

Asp Lys Asp Tyr Asp Asp Gly Leu Tyr Asp Ser Asp Met Asp val val
340 345 350

Ser Phe Asp Asp Asp Ser Ser Ser Pro Phe Ile Gln Ile Arg Ser val
355 360 365

Ala Lys Lys His Pro Lys Thr Trp val His Tyr Ile Ala Ala Glu Glu
370 375 380

Glu Asp Trp Asp Tyr Ala Pro Ser Gly Pro Thr Pro Asn Asp Arg Ser
385 390 395 400

His Lys Asn Leu Tyr Leu Asn Asn Gly Pro Gln Arg Ile Gly Lys Lys
405 410 415

Tyr Lys Lys val Arg Phe val Ala Tyr Thr Asp Glu Thr Phe Lys Thr
420 425 430

Arg Glu Ala Ile GIn Tyr Glu Ser Gly Ile Leu Gly Pro Leu Leu Tyr
435 440 445

Gly Glu val Gly Asp Thr Leu Leu ITe Ile Phe Lys Asn GIn Ala ser
450 455 460

Arg Pro Tyr Asn Ile Tyr Pro His Gly Ile Asn Tyr val Thr Pro Leu
465 470 475 480

His Thr Gly Arg Leu Pro Lys Gly val Lys His Leu Lys Asp Met Pro
485 490 ‘ 495

Ile Leu Pro Gly Glu Ile Phe Lys Tyr Lys Trp Thr val Thr val Glu
500 505 510

Asp Gly Pro Thr Lys Ser Asp Pro Arg Cys Leu Thr Arg Tyr Tyr Ser
515 520 525

Ser Phe Ile Asn Leu Glu Arg Asp Leu Ala Ser Gly Leu Ile Gly Pro
530 535 540

Leu Leu Ile Cys Tyr Lys Glu Ser val Asp GIn Arg Gly Asn GIn Met
545 550 555 560

Met Ser Asp Lys Arg Asn val Ile Leu Phe Ser val Phe Asp Glu Asn
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565 570 575

Arg Ser Trp Tyr Leu Thr Glu Asn Met Gln Arg Phe Leu Pro Asn Ala
580 585 590

Asp val val GIln Pro His Asp Pro Glu Phe Gln Leu Ser Asn Ile Met
595 600 605

His ser Ile Asn Gly Tyr val Phe Asp Asn Leu GIn Leu Ser val Cys
610 615 620

Leu His Glu val Ala Tyr Trp Tyr Ile Leu Ser val Gly Ala Gln Thr
625 630 635 640

Asp Phe Leu Ser val Phe Phe Ser Gly Tyr Thr Phe Lys His Lys Met
645 650 655

val Tyr Glu Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu Thr val
660 665 670

Phe Met Ser Met Glu Asn Pro Gly Leu Trp val Leu Gly Cys His Asn
675 680 685

Ser Asp Phe Arg Asn Phe val Ile Ile Ile Asn Arg Gly Met Thr Ala
690 695 700

Leu Leu Lys val Ser Ser Cys Asn Arg Glu Ile Thr val Thr Thr Leu
705 710 715 720

GIn Pro Glu Glu Asp Lys Phe Glu Tyr Asp Asp Thr Phe Ser Ile Glu
725 730 735

Met Lys Arg Glu Asp Phe Asp Ile Tyr Gly Asp Tyr Glu Asn Gln Gly
740 745 750

Leu Arg Ser Phe GIn Lys Lys Thr Arg His Tyr Phe Ile Ala Ala val
755 760 765

Glu Arg Leu Trp Asp Tyr Gly Met Ser Arg Ser Pro His Ile Leu Arg
770 775 780

Asn Arg Ala Gln Ser Gly Asb val GIn GIn Phe Lys Lys val val Phe
785 790 795 800

GIln Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro Leu Tyr Arg Gly Glu
805 810 815

Leu Ash Glu His Leu Gly Leu Leu Gly Pro Tyr Ile Arg Ala Glu val
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820 825 830

Glu Asp Asn ITle val val Thr Phe Lys Asn Gln Ala Ser Arg Pro Tyr
835 840 845

Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Asp Glu Asp Glu Gly GIn Gly
850 855 860

Ala Glu Pro Arg Arg Lys Phe val Asn Pro Asn Glu Thr Lys Ile Tyr
865 870 875 880

Phe Trp Lys val GIln His His Met Ala Pro Thr Lys Asp Glu Phe Asp
885 890 895

Cys Lys Ala Trp Ala Tyr Phe Ser Asp val Asp Leu Glu Lys Asp val
900 905 910

His Ser Gly Leu Ile Gly Pro Leu Leu ITle Cys Arg Ser Asn Thr Leu
915 920 925

Asn Pro Ala His Gly Arg Gln val Thr val GIn Glu Phe Ala Leu val
930 935 940

Phe Thr Ile Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr Glu Asn Leu
945 950 955 960

Glu Arg Asn Cys Arg Ala Pro Cys Asn val GIn Lys Glu Asp Pro Thr
965 970 975

Leu Lys Glu Asn Phe Arg Phe His Ala Ile Asn Gly Tyr val Lys Asp
980 985 990

Thr Leu Pro Gly Leu val Met Ala GIn Asp GIn Lys val Arg Trp Tyr
995 1000 1005

Leu Leu Ser Met Gly Ser Asn Glu Asn Ile His Ser 1Ile His Phe
1010 1015 1020

ser Gly His val phe Thr val Arg Lys Lys Glu Glu Tyr Lys Met
1025 1030 1035

Ala val Tyr Asn Leu Tyr Pro Gly val Phe Glu Thr val Glu Met
1040 1045 1050

Leu Pro Ser Gln val Gly Ile Trp Arg Ile Glu Cys Leu Ile Gly
1055 1060 1065

Glu His Leu GIn Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser



Lys

Asp

Lys

Thr

Met

ser

Gly

Met

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

1070

Lys
1085

Phe
1100

Leu
1115

Lys
1130

Ile
1145

Ser
1160

Asn
1175

val
1190

Phe
1205

His
1220

Asp
1235

Ile
1250

Leu
1265

Arg
1280

Leu
1295

Thr

cys

Gln

Ala

Asp

Leu

Lys

Phe

Asn

Tyr

Phe

Ser

Ala

Thr

Gln

Gln

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

val

Gly

Thr

Thr

Leu

Phe

Gly

val

His

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

val

Pro

Ala

His

Ser

Ile

ser

Ser

Asn

Ile

Arg

Cys

GlIn

ser

Trp

Phe

Lys

1075

Leu
1090

Ser
1105

Tyr
1120

Trp
1135

Met
1150

Gln
1165

Tyr
1180

val
1195

Ile
1210

ser
1225

Ser
1240

Ile
1255

Pro
1270

Arg
1285

Arg
1300

Ser

27534

Gly

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Gln

Leu

Pro

Ala

Gln

Gln

Thr

Leu

-55-

Ala

Tyr

Ser

val

Gly

Ile

Asn

ser

Tyr

Arg

Leu

Ser

Ala

Ala

Met

Ile

Ser

Gly

Ile

Asp

Ala

Met

Ser

Gly

Ile

Met

Gly

ser

Arg

Asn

Lys

Ser

Gln
1110

Asn
1125

Leu
1140

Arg
1155

Tyr
1170

Thr
1185

Ile
1200

Arg
1215

Glu
1230

Met
1245

TYr
1260

Leu
1275

Asn
1290

val
1305

Met

His

Trp

Ala

Leu

GlIn

Ser

Gly

Lys

Leu

Leu

Glu

Leu

His

Pro

Thr

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

Leu

Ser

Ser

Leu

Lys

Gly

val

Arg

Pro

Ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Ser

Gln

Glu

Ile

Lys



1310 1315

Glu Phe Leu Ile Ser Ser Ser GIn Asp Gly His
1325 1330

Phe Leu Gln Asn Gly Lys val Lys val Phe GIn
1340 1345

Ser Ser Thr Pro val Arg Asn Arg Leu Glu Pro
1355 1360

Arg Tyr val Arg Leu His Pro GIn Ser Trp Ala
1370 1375

Leu Arg Leu Glu val Leu Gly Cys Asp Thr GIn
1385 1390

<210> 4

<211> 24

<212> PRT

<213> sus scrofa

<400> 4

Ser Phe Ala Gln Asn

1 5

Pro val Leu Arg Arg His Gln Arg

20

<210> 5

<211> 24

<212> PRT

<213> homo sapiens

<400> 5

Ser Phe Ser Gln Asn

1 5

Pro val Leu L%S Arg His GIn Arg

2

<210> 6

<211> 24

<212> PRT

<213>
<400> 6

1

Canis familiaris

27534
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1320

Asn
1335

Trp Thr Leu

Gly Asn Arg Asp
1350

Pro Leu val Ala

1365

His His Ile Ala

1380

GIn Pro Ala

1395

Ser Arg Pro Pro Ser Ala Ser Ala Pro Lys Pro
1

15

Ser Arg His Pro Ser Thr Arg Ser GIn Asn Pro
10 1

15

Ser Phe Ser GIn Asn Ser Arg His Pro SSr Thr Lys Ser Gln Asnh Pro
5 1
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Pro val Ser Lys His His Gln Arg
20

<210> 7

<211> 2114

<212> PRT

<213> sSus scrofa
<400> 7

Ala Ile Arg Arg Tyr Tyr Leu Gly Ala val Glu Leu Ser Trp Asp Tyr
1 5 10 15

Arg GIn Ser Glu Leu Leu Arg Glu Leu His val Asp Thr Arg Phe Pro
20 25 30

Ala Thr §1a Pro Gly Ala Leu Pro Leu Gly Pro Ser val Leu Tyr Lys
5 40 45

Lys Egr val Phe val Glu g?e Thr Asp GIn Leu gge Ser val Ala Arg

Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile Gln Ala Glu
65 70 75 80

val Tyr Asp Thr X§1 val val Thr Leu L%s Ash Met Ala Ser His Pro
9 95

val Ser Leu His Ala val Gly val Ser Phe Trp Lys Ser Ser Glu Gly
100 105 110

Ala Glu Tyr Glu Asp His Thr Ser GIn Arg Glu Lys Glu Asp Asp Lys
115 120 125

val Leu Pro Gly Lys Ser GIn Thr Tyr val Trp Gln val Leu Lys Glu
130 135 140

Asn Gly Pro Thr Ala Ser Asp Pro Pro Cys Leu Thr Tyr Ser Tyr Leu
145 150 155 160

Ser His val Asp Leu Vval Lys Asp Leu Asn Ser Gly Leu Ile Gly Ala
165 170 175

Leu Leu val Cys Arg Glu Gly Ser Leu Thr Arg Glu Arg Thr GIn Asn
180 185 190

Leu His Glu Phe val Leu Leu Phe Ala val Phe Asp Glu Gly Lys Ser
195 200 205

Trp His Ser Ala Arg Asn Asp Ser Trp Thr Arg Ala Met Asp Pro Ala
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Pro

225

Arg

His

Glu

Ile

Gly

Met

Arg

ser

Ile

Tyr

385

Ser

Gln

Asp

Leu

Phe

210

Ala

Ser

val

Gly

Ser

290

Gln

Glu

Arg

Asp

Gln

370

Ile

Pro

Arg

val

Arg

Leu

Ile

His

275

Pro

Phe

Ala

Lys

Met

355

Ile

Ser

Ser

Ile

Thr

435

Pro

Asn

Ala

Pro

Gly

Thr

Leu

Leu

His

Ala

340

Asp

Arg

Ala

Asp

Leu

Lys

Gln

Gly

Met

Phe

Thr

Leu

val

325

Asp

val

Ser

Glu

Arg

Arg

Lys

Leu

Ala

Pro

230

Leu

Gly

Leu

Phe

Phe

310

Arg

Glu

val

val

Glu

390

Ser

Lys

Thr

Tyr

Ser

215

Ala

Ile

Thr

val

Leu

295

cys

val

Glu

Arg

Ala

375

Glu

Tyr

Tyr

Arg

Gly

Arg

Met

Gly

Ser

Arg

Thr

His

Glu

Glu

Leu

360

Lys

Asp

‘Lys
Lys
Lys
Glu

Pro

27534

His

Cys

Pro

265

His

Ala

Ile

Ser

Asp

Lys

Trp

Ser

val

Tyr

Thr

His

250

Glu

His

Gln

ser

330

Tyr

Gly

His

Asp

Leu

410

Ala

Ile

Gly

Asn

-58-

val

235

Lys

val

Arg

Thr

ser

315

Ala

Asp

Asp

Pro

Tyr

395

Tyr

Arg

Pro

Asp

Ile

220

Asn

Lys

His

Gln

Phe

300

His

Glu

Asp

Asp

Lys

Ala

Leu

Phe

Tyr

Thr

460

Tyr

Gly

Ser

ser

Ala

285

Leu

His

Glu

Asn

val

365

Thr

Pro

Asn

val

Glu

445

Leu

Pro

Tyr

val

Ile

270

Ser

Met

His

Pro

Leu

350

ser

Trp

Ala

Ser

Ala

430

Ser

Leu

His

val

Tyr

255

Phe

Leu

Asp

Gly

Gln

335

Tyr

Pro

val

val

Tyr

Gly

Ile

Gly

Asn

240

Trp

Leu

Glu

Leu

Gly

Leu

Asp

Phe

His

Pro

400

Pro

Thr

Ile

Ile



465

Thr

His

Trp

Leu

Ser

545

Gln

Ser

Arg

Gln

Leu

625

Ser

Thr

Phe

val

Leu

705

Asn

Asp

Leu

Thr

Thr

530

Gly

Arg

val

Phe

Ala

610

Gln

val

Phe

ser

Leu

690

Leu

Thr

val

Lys

val

515

Arg

Leu

Gly

Phe

Leu

595

Ser

Leu

Gly

Lys

Lys

Tyr

Ser

Tyr

Ile

Asn

Asp

Pro

Asn

Ser

Ala

His

660

Glu

cys

val

Glu

Ala

485

Met

val

Tyr

Gly

Gln

565

Glu

Asn

Ile

val

Gln

645

Lys

Thr

His

Tyr

Asp

470

Leu

Pro

Glu

Ser

Pro

550

Met

Asn

Pro

Met

Met

val

Asn

Ser

710

Ile

His

Ile

Asp

Ser

535

Leu

Met

Gln

Asp

His

615

Leu

Asp

val

Phe

ser

695

cys

Pro

Pro

Leu

Leu

ser

Ser

Gly

sSer

His

Phe

Tyr

Met

680

Asp

Asp

Gly

27534

Gly

Pro

505

Pro

Ile

Ile

Asp

Trp

Leu

Ile

Glu

Leu

Glu

665

Ser

Leu

Arg

Phe

Arg

Gly

Thr

Asn

cys

Lys

570

Tyr

Gln

Asn

val

Ser

650

Asp

Met

Arg

Asp

Leu

-5O-

475

Leu

Glu

Lys

Leu

Tyr

555

Arg

Leu

Pro

Gly

Ala

635

val

Thr

Glu

Asn

Ile

715

Leu

Leu

Thr

Ser

Glu

540

Lys

Asn

Ala

Gln

Tyr

620

Tyr

Phe

Leu

Asn

Arg

Gly

Ser

Lys

Phe

Asp

Lys

Glu

val

Glu

Trp

Phe

Thr

Pro

685

Gly

Asp

Gly

Asp

Ser

Ile

Asn

590

Pro

Phe

Tyr

Ser

Leu

670

Gly

Met

Tyr

Lys

Trp

Tyr

Arg

Leu

val

Leu

575

Ile

Glu

Asp

Ile

Leu

Thr

Tyr

Asn

480

Lys

Lys

Cys

Ala

560

Phe

Gln

Phe

Ser

Leu

640

Tyr

Pro

Trp

Ala



Ile

Gln

Asp

Pro

785

Gly

Tyr

Arg

Glu

Ser

865

Ala

Asn

His

Glu

Phe

945

val

val

Glu

Lys

Pro

770

Ser

Ser

Leu

Leu

Pro

850

Asp

Glu

Phe

Phe

ser

930

Glu

Leu

Tyr

Pro

Gln

755

Gln

Gly

ser

Pro

Arg

835

Glu

Leu

Thr

Arg

Ile

915

Ser

Lys

Phe

Leu

Ser

Asp

Ser

Gly

Pro

Lys

Leu

Glu

Ser

900

Gly

Leu

Glu

Lys

Lys

725

ser

Gln

Gly

Gly

ser

805

Ala

Glu

Glu

Lys

Arg

Gln

Ala

Gly

Arg

val

965

Thr

Phe

Thr

Glu

Ser

790

Asp

Arg

Leu

Leu

Thr

870

Thr

Leu

Gly

Glu

Ala

950

Asn

Asn

Ala

Ile

Arg

775

Met

Leu

Glu

His

Lys

855

Ser

His

Gly

val

Asn

935

His

Ile

Arg

Gln

Thr

760

Thr

Leu

Gln

Arg

His

840

Lys

Pro

Ser

Ala

Pro

920

val

Gly

Ser

Lys

27534

Asn

745

Ser

Gln

Leu

Glu

Asn

825

Ser

Leu

Thr

Leu

Ile

905

Leu

ser

Pro

Leu

Ile

730

ser

Pro

Ala

Gly

Ala

810

Thr

Ala

Asp

Ile

Gly

val

Gly

Pro

Ala

val

970

His

-60-

Arg

Glu

Leu

Gln

795

Arg

Ala

Glu

Ser

Pro

875

Pro

Leu

ser

val

Ser

955

Lys

Ile

Pro

Asp

Glu

780

Asn

Asn

Pro

Arg

Lys

Ser

Pro

Gly

Thr

Glu

940

Leu

Thr

Asp

Pro

Asp

Glu

Pro

Glu

Ser

val

845

Met

Asp

His

Lys

Glu

925

Ser

Thr

Asn

Asp

Ser

750

val

Leu

Ala

Ala

Ala

830

Leu

Ser

Thr

Pro

Asn

910

Glu

Asp

Lys

Lys

Ala

735

Ala

Glu

Ser

Pro

Asp

Ala

Thr

Ser

Leu

Gln

895

ser

Asp

Gly

Asp

Ala

975

Ala

Ser

Leu

val

His

800

Asp

Ala

Pro

Ser

Ser

880

val

Ser

His

Ile

Arg

Leu
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980 985 990

Leu Thr Glu Asn Arg Ala Ser Ala Thr Phe Met Asp Lys Asn Thr Thr
995 1000 1005

Ala Ser Gly Leu Asn His val Ser Asn Trp Ile Lys Gly Pro Leu
1010 1015 1020

Gly Lys Asnh Pro Leu Ser Ser Glu Arg Gly Pro Ser Pro Glu Leu
1025 1030 1035

Leu Thr Ser Ser Gly Ser Gly Lys Ser val Lys Gly Gln Ser Ser
1040 1045 1050

Gly GIn Gly Arg 1le Arg val Ala val Glu Glu Glu Glu Leu Ser
1055 1060 1065

Lys Gly Lys Glu Met Met Leu Pro Asn Ser Glu Leu Thr Phe Leu
1070 1075 1080

Thr Asn Ser Ala Asp val Gln Gly Asn Asp Thr His Ser Gln Gly
1085 1090 1095

Lys Lys Ser Arg Glu Glu Met Glu Arg Arg Glu Lys Leu val Gln
1100 1105 1110

Glu Lys Vval Asp Leu Pro GIn val Tyr Thr Ala Thr Gly Thr Lys
1115 1120 1125

Asn Phe Leu Arg Asn Ile Phe His Gln Ser Thr Glu Pro Ser val
1130 1135 1140

Glu Gly Phe Asp Gly Gly Ser His Ala Pro val Pro Gln Asp Ser
1145 1150 1155

Arg Ser Leu Asn Asp Ser Ala Glu Arg Ala Glu Thr His Ile Ala
1160 1165 1170

His Phe Ser Ala Ile Arg Glu Glu Ala Pro Leu Glu Ala Pro Gly
1175 1180 1185

Asn Arg Thr Gly Pro Gly Pro Arg Ser Ala val Pro Arg Arg val
1190 1195 1200

Lys GIn Ser Leu Lys GIn Ile Arg Leu Pro Leu Glu Glu Ile Lys
1205 1210 1215

Pro Glu Arg Gly val val Leu Asn Ala Thr Ser Thr Arg Trp Ser
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Glu

Leu

ser

Leu

Gly

Leu

Leu

Leu

Gly

Lys

Asp

Gln

Pro

Gln

Met

Phe

1220

ser
1235

Pro
1250

Ala
1265

Glu
1280

Lys
1295

Leu
1310

Asn
1340

Pro
1355

Ser
1370

Arg
1385

Ala
1400

Arg
1430

Asp
1445

Asp

Ser

Phe

Leu

Lys

Ala

Pro

Gln

Lys

Pro

Thr

His

Glu

Arg

Asp

TYyr

Ile

Pro

Leu

Gly

Ala

Glu

Gln

Glu

val

Met

Ala

Glu

Thr

Leu

Ile

Asp

Tyr

Thr

Lys

val

Phe

Lys

Ile

Asn

Pro

Leu

Ser

Gln

Cys

Ser

Asp

Gly

Leu

Leu

Ser

Leu

Leu

Thr

Phe

Arg

Lys

Arg

Asn

Arg

Ala

Leu

Ile

Glu

1225

Gln
1240

Glu
1255

Ala
1270

Ser
1285

Pro
1300

Ser
1315

Leu
1330

Pro
1345

Glu
1360

Thr
1375

His
1390

Glu
1405

Pro
1420

Pro
1435

Phe
1450

Asp

27534

Gly

Met

Ala

Ser

Lys

Asn

Gln

Gly

Trp

Lys

Ser

Ala

Lys

Thr

ser

Glu

Ala

Ala

Gly

Ala

val

val

Lys

Arg

Glu

Asp

Ile

Ala

Pro

Phe

Thr

Asn
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Lys

Gly

Pro

Gly

Arg

sSer

Thr

Thr

Ser

Ile

Ala

Trp

Pro

Gln

Glu

Gln

Arg

Gly

Leu

Leu

val

Cys

Arg

Pro

Leu

Ile

Ala

Thr

val

Pro

Thr

Asp

1230

Asn
1245

Gln
1260

Ala
1275

ser
1290

His
1305

Ala
1320

ser
1350

Glu
1365

Ser
1380

Lys
1395

Lys
1410

Leu
1425

Glu
1440

Lys
1455

Pro

Asn

Gly

Ser

Glu

Arg

His

Pro

Lys

Lys

Leu

Asn

Gln

Arg

Glu

Gly

Arg

Leu

Lys

Gly

Ala

Glu

Gly

val

Leu

Ser

Pro

Glu

Gly

Arg

Asp

Glu

Ser

Ser

Ile

Lys

Ser

Asp

Asp

Asn

Leu

Pro

Leu

Gly

Gly

His

Lys

Asp

Phe



Gln

Trp

Ala

Glu

Leu

val

Pro

Glu

Thr

Glu

Asp

Ile

Thr

Lys

Pro

Arg

1460

Lys
1475

Asp
1490

Gln
1505

Phe
1520

Asn
1535

Glu
1550

Tyr
1565

Gln
1580

Arg
1595

Asp
1610

Leu
1625

Cys
1640

val
1655

Ser
1670

cys
1685

Phe

Arg

Tyr

Asn

Ala

Lys

Asp

ser

Gly

Thr

Glu

Glu

Arg

Gln

Trp

His

His

Thr

Gly

Gly

Asp

His

Asn

Phe

Ala

Tyr

Phe

Lys

Ala

Glu

Tyr

Leu

Ala

Arg

Met

Glu

Gly

Leu

Ile

Tyr

Glu

Phe

Asp

Asp

Asn

Phe

Phe

Gln

Ile

His

sSer

val

Ser

Gly

Met

Ser

Pro

Trp

Cys

val

Thr

Ala

Thr

Met

Asn

1465

Tyr
1480

Glu
1495

Pro
1510

Phe
1525

Leu
1540

val
1555

ser
1570

Arg
1585

Lys
1600

Lys
1615

His
1630

Leu
1645

Leu
1660

Glu
1675

Glu
1690

Gly
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Phe

Ser

Arg

Thr

Leu

Thr

Leu

His

val

Ala

Ser

Asn

Phe

Asn

Asp

TYyr

Ile

Pro

Phe

Gln

Gly

Phe

Ile

Asn

Gln

Trp

Gly

Ala

Phe

val

Pro

val
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Ala

Arg

Lys

Pro

Pro

Lys

Ser

Phe

His

Ala

Leu

Ala

Thr

Glu

Thr

Met

Ala

Ala

Lys

Ser

Tyr

Asn

Tyr

val

His

Tyr

Ile

His

Ile

Arg

Leu

Asp

1470

val
1485

Leu
1500

val
1515

Tyr
1530

Ile
1545

Gln
1560

Pro
1575

Gln
1590

Met
1605

Phe
1620

Gly
1635

Phe
1665

Asn
1680

Lys
1695

Thr

Glu

Arg

val

Arg

Arg

Ala

Asp

Pro

Ala

Ser

Pro

Arg

Asp

Cys

Glu

Leu

Gln

Asn

Phe

Gly

Ala

Ser

Asp

Asn

Pro

Asp

Leu

Gln

Glu

Arg

Asn

Pro

Leu

Arg

Arg

Glu

Arg

Gln

Thr

val

Leu

val

Thr

Ala

Tyr

Gly



Leu

Met

val

Asn

Lys

Gln

Gln

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

ser

1700

val
1715

Phe
1745

Leu
1760

val
1775

Ala
1790

Ala
1805

Thr
1820

Leu
1835

His
1850

Ile
1880

Gln
1895

Gly
1910

Pro
1925

Ile

Met

Ser

Ser

Tyr

Gly

Gly

Pro

Ala

His

Ser

Ile

Ser

Ser

Asn

Ile

Arg

Ala

Asn

val

Pro

Ile

Met

Leu

ser

Tyr

Trp

Met

Gln

Tyr

val

val

Ser

Gln

Glu

Arg

Gly

Trp

Ser

Gly

Gly

ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Asn

Asn

Lys

val

Arg

Thr

Met

Gln

Gly

Lys

Gln

Ile

Gly

Ala

Arg

Leu

1705

Gln
1720

Ile
1735

Lys
1750

Phe
1765

Ile
1780

Thr
1795

Ala
1810

Tyr
1825

ser
1840

val
1855

Ile
1885

Asn
1900

ser
1915

Tyr
1930

Arg

27534

Arg

His

Glu

Glu

Glu

Phe

Ser

Gly

Ile

Asp

Ala

Met

Ser

Gly

Ile

Met

Ile

ser

Glu

Thr

cys

Leu

Gly

Gln

Asn

Leu

Arg

Tyr

Thr

Ile

Arg

Glu

Arg

Ile

Tyr

val

Leu

val

Arg

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Trp

His

Lys

Glu

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

1710

Tyr
1725

Phe
1740

Met
1755

Met
1770

Gly
1785

ser
1800

Arg
1815

Pro
1830

ser
1845

Pro
1860

Phe
1875

Asp
1890

Leu
1905

Asn
1920

Pro
1935

Gly

Leu

Ser

Ala

Leu

Glu

Lys

Asp

Lys

Thr

Met

Ser

Gly

Met

Ile

Thr

cys

Leu

Gly

val

Pro

His

Glu

Phe

Leu

Lys

Ile

Ser

Arg

val

Phe

His

Asp

Ser

His

Tyr

Ser

Leu

Cys

Gln

Ala

Asp

Leu

Asn

Phe

Asn

Tyr

Leu
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1940 1945 1950

Asn Ser Cys Ser Met Pro Leu Gly Met Gln Asn Lys Ala Ile Ser
1955 1960 1965

Asp Ser Gln Ile Thr Ala Ser Ser His Leu Ser Asn 1Ile Phe Ala
1970 1975 1980

Thr Trp Ser Pro Ser Gln Ala Arg Leu His Leu GIln Gly Arg Thr
1985 1990 1995

Asn Ala Trp Arg Pro Arg val Ser Ser Ala Glu Glu Trp Leu Gln
2000 2005 2010

val Asp Leu GIn Lys Thr val Lys val Thr Gly Ile Thr Thr Gln
2015 2020 2025

Gly val Lys Ser Leu Leu Ser Ser Met Tyr val Lys Glu Phe Leu
2030 2035 2040

val ser Ser Ser Gln Asp Gly Arg Arg Trp Thr Leu Phe Leu GIn
2045 2050 2055

Asp Gly His Thr Lys val phe GIn Gly Asn Gln Asp Ser Ser Thr
2060 2065 2070

Pro val Vval Asn Ala Leu Asp Pro Pro Leu Phe Thr Arg Tyr Leu
2075 2080 2085

Arg Ile His Pro Thr Ser Trp Ala GIn His Ile Ala Leu Arg Leu
2090 2095 2100

Glu val Leu Gly Cys Glu Ala Gln Asp Leu Tyr
2105 2110

<210> 8

<211> 2332

<212> PRT

<213> homo sapiens
<400> 8

Ala Thr Arg Arg Tyr Tyr Leu Gly Ala val Glu Leu Ser Trp Asp Tyr

1 5 10 15

Met GIn Ser Asp Leu Gly Glu Leu Pro val Asp Ala Arg Phe Pro Pro
20 25 30

Arg val Pro Lys Ser Phe Pro Pge Asn Thr Ser val X§1 Tyr Lys Lys
35 4
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Thr Leu Phe val Glu Phe Thr Asp His Leu Phe Asn Ile Ala Lys Pro
50 55 60

Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr Ile Gln Ala Glu val
65 70 75 80

Tyr Asp Thr val Xg] Ile Thr Leu Lys Asn Met Ala Ser His Pro val
90 95 ‘

Ser Leu His Ala val Gly val Ser Tyr Trp Lys Ala Ser Glu Gly Ala
100 105 110

Glu Tyr Asp Asp GIn Thr Ser Gln Arg Glu Lys Glu Asp Asp Lys val
115 120 125

Phe Pro Gly Gly Ser His Thr Tyr val Trp Gln val Leu Lys Glu Asn
130 135 140

Gly Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr Ser Tyr Leu Ser
145 150 155 160

His val Asp Leu val Lys Asp Leu Asn Ser Gly Leu Ile Gly Ala Leu
165 170 175

Leu val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys Thr Gln Thr Leu
180 185 190

His Lys Phe Ile Leu Leu Phe Ala val Phe Asp Glu Gly Lys Ser Trp
195 200 205

His Ser Glu Thr Lys Asn Ser Leu Met Gln Asp Arg Asp Ala Ala Ser
210 215 220

Ala Arg Ala Trp Pro Lys Met His Thr val Asn Gly Tyr val Asn Arg
225 230 235 240

Ser Leu Pro Gly Leu Ile Gly Cys His Arg Lys Ser val Tyr Trp His
245 250 255

val Ile Gly Met Gly Thr Thr Pro Glu val His Ser Ile Phe Leu Glu
260 265 270

Gly His Thr Phe Leu val Arg Asn His Arg Gln Ala Ser Leu Glu Ile
275 280 285

Ser Pro Ile Thr Phe Leu Thr Ala Gln Thr Leu Leu Met Asp Leu Gly
290 295 300
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Gln Phe Leu Leu Phe Cys His Ile Ser Ser His Gln His Asp Gly Met
305 310 315 320

Glu Ala Tyr val Lys val Asp Ser Cys Pro Glu Glu Pro GIn Leu Arg
325 330 335

Met Lys Asn Asn Glu Glu Ala Glu Asp Tyr Asp Asp Asp Leu Thr Asp
340 345 350

Ser Glu Met Asp val val Arg Phe Asp Asp Asp Asn Ser Pro Ser Phe
355 360 365

ITe GIn Ile Arg Ser val Ala Lys Lys His Pro Lys Thr Trp val His
370 375 380

Tyr Ile Ala Ala Glu Glu Glu Asp Trp Asp Tyr Ala Pro Leu val Leu
385 390 395 400

Ala Pro Asp Asp Arg Ser Tyr Lys Ser GIn Tyr Leu Asn Asn Gly Pro
405 410 415

Gln Arg Ile Gly Arg Lys Tyr Lys Lys val Arg Phe Met Ala Tyr Thr
420 425 430

Asp Glu Thr Phe Lys Thr Arg Glu Ala Ile Gln His Glu Ser Gly Ile
435 440 445

Leu Gly Pro Leu Leu Tyr Gly Glu val Gly Asp Thr Leu Leu Ile Ile
450 455 460

Phe Lys Asn GIn Ala Ser Arg Pro Tyr Asn Ile Tyr Pro His Gly Ile
465 470 475 480

Thr Asp val Arg Pro Leu Tyr Ser Arg Arg Leu Pro Lys Gly val Lys
485 490 495

His Leu Lys Asp Phe Pro Ile Leu Pro Gly Glu ITe Phe Lys Tyr Lys
500 505 510

Trp Thr val Thr val Glu Asp Gly Pro Thr Lys Ser Asp Pro Arg Cys
515 520 525

Leu Thr Arg Tyr Tyr Ser Ser Phe val Asn Met Glu Arg Asp Leu Ala
530 535 540

Ser Gly Leu Ile Gly Pro Leu Leu Ile Cys Tyr Lys Glu Ser val Asp
545 550 555 560
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Gln

ser

Arg

Gln

Leu

625

Ser

Thr

Phe

Ile

Leu

705

Asp

Ile

Gln

Thr

val

785

His

Arg

val

Phe

Ala

610

Gln

Ile

Phe

Ser

Leu

690

Leu

Ser

Glu

Lys

770

Ser

Gly

Gly

Phe

Leu

595

Ser

Leu

Gly

Lys

Gly

Gly

Lys

TYyr

Pro

Gln

755

Pro

Ser

Leu

Asn

580

Pro

Asn

Ser

Ala

His

660

Glu

cys

val

Glu

740

Phe

Trp

Ser

ser

Gln

565

Glu

Asn

Ile

val

Gln

645

Lys

Thr

His

Ser

Asp

Ser

Asn

Phe

Asp

Leu
805

Ile

Asn

Pro

Met

Met

val

Asn

Ser

710

Ile

Phe

Ala

Ala

Leu

790

ser

Met

Arg

Ala

His

615

Leu

Asp

val

Phe

ser

695

cys

Ser

ser

Thr

His

775

Leu

Asp

ser

Ser

His

Phe

Tyr

Met

680

Asp

Asp

Ala

Gln

Thr

760

Arg

Met

Leu
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Asp

Trp

val

Ile

Glu

Leu

Glu

665

Ser

Phe

Lys

Tyr

Asn

745

Ile

Thr

Leu

Gln

Lys

570

Tyr

Gln

Asn

val

ser

650

Asp

Met

Arg

Asn

Leu

730

Ser

Pro

Pro

Leu

Glu
810
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Arg

Leu

Leu

Gly

Ala

val

Thr

Glu

Asn

Thr

715

Leu

Arg

Glu

Met

Arg

795

Ala

Asn

Thr

Glu

Tyr

620

Tyr

Phe

Leu

Asn

sSer

His

Asn

Pro

780

Gln

Lys

val

Glu

Asp

val

Trp

Phe

Thr

Pro

685

Gly

Asp

Lys

Pro

765

Lys

Ser

Tyr

Ile

Asn

590

Pro

Phe

Tyr

Ser

Leu

670

Gly

Met

Tyr

Asn

ser

750

Ile

Ile

Pro

Glu

Leu

575

Ile

Glu

Asp

Ile

Leu

Thr

TYyr

Asn

735

Thr

Glu

Gln

Thr

Thr
815

Phe

Gln

Phe

Ser

Leu

640

Tyr

Pro

Trp

Ala

Glu

720

Ala

Arg

Lys

Asn

Pro

800

Phe
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Ser Asp Asp Pro Ser Pro Gly Ala Ile Asp Ser Asn Asn Ser Leu Ser
820 825 830

Glu Met Thr His Phe Arg Pro Gln Leu His His Ser Gly Asp Met val
835 840 845

Phe Thr Pro Glu Ser Gly Leu GIn Leu Arg Leu Asn Glu Lys Leu Gly
850 855 860

Thr Thr Ala Ala Thr Glu Leu Lys Lys Leu Asp Phe Lys val Ser Ser
865 870 875 880

Thr Ser Asn Asn Leu Ile Ser Thr Ile Pro Ser Asp Asn Leu Ala Ala
885 890 895

Gly Thr Asp Asn Thr Ser Ser Leu Gly Pro Pro Ser Met Pro val His
900 905 910

Tyr Asp Ser GIn Leu Asp Thr Thr Leu Phe Gly Lys Lys Ser Ser Pro
915 920 925

Leu Thr Glu Ser Gly Gly Pro Leu Ser Leu Ser Glu Glu Asn Asn Asp
930 935 940

Ser Lys Leu Leu Glu Ser Gly Leu Met Asn Ser GIn Glu Ser Ser Trp
945 950 955 960

Gly Lys Asn val Sser Ser Thr Glu Ser Gly Arg Leu Phe Lys Gly Lys
965 970 975

Arg Ala His Gly Pro Ala Leu Leu Thr Lys Asp Asn Ala Leu Phe Lys
980 985 990

val Ser ITe Ser Leu Leu Lys Thr Asn Lys Thr Ser Asn Asn Ser Ala
995 1000 1005

Thr Asn Arg Lys Thr His Ile Asp Gly Pro Ser Leu Leu Ile Glu
1010 1015 1020

Asn Ser Pro Ser val Trp Gln Asnh Ile Leu Glu Ser Asp Thr Glu
1025 1030 1035

Phe Lys Lys val Thr Pro Leu Ile His Asp Arg Met Leu Met Asp
1040 1045 1050

Lys Asn Ala Thr Ala Leu Arg Leu Asn His Met Ser Asn Lys Thr
1055 1060 1065
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Thr

Pro

Met

Gly

Leu

Leu

Lys

Leu

Asn

Leu

Gly

Gln

Gln

His

Gly

Thr

ser
1070

Ile
1085

Leu
1100

Lys
1115

val
1130

ser
1145

Asp
1160

Phe
1175

Gln
1190

Ile
1205

Thr
1220

Asn
1235

Thr
1265

Leu
1280

Thr
1295

Ser
Pro
Phe
Asn
Ser
Glu
val
Leu
Glu
Gln
Lys
val
Phe
Ala
Gly

Arg

Lys

Pro

Leu

ser

Leu

Lys

Thr

Lys

Glu

Asn

Glu

Arg

His

Asn

Ile

Asn

Asp

Pro

Leu

Gly

Asn

Leu

Asn

Lys

Asn

Phe

Gly

Ser

Phe

Gln

Ser

Met

Ala

Glu

Asn

Pro

Lys

Lys

Leu

Ile

val

Met

Ser

Leu

ser

Thr

Pro

Glu
1075

Gln
1090

ser
1105

ser
1120

Glu
1135

val
1150

Glu
1165

Asp
1180

Gln
1195

val
1210

Tyr
1240

Asn
1255

Lys
1270

Lys
1285

Asn
1300

27534

Met

Asn

Gly

Lys

val

Met

Asn

Glu

Leu

Asn

Asp

Asp

Lys

Gln

Thr

val

Pro

Arg

Gln

Ser

val

val

Leu

Glu

Pro

Leu

Gly

Ser

Gly

Ile

Ser
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Gln

Asp

Trp

Gly

val

Gly

Phe

His

Ile

Gln

Phe

Ala

Thr

Glu

val

Gln

Gln

Met

Ile

Pro

Glu

Lys

Pro

Glu

Glu

Ile

Leu

Tyr

Asn

Glu

Glu

Gln

Lys
1080

ser
1095

Gln
1110

Ser
1125

ser
1170

Asn
1185

Lys
1200

His
1215

Leu
1230

Ala
1245

Arg
1260

Glu
1275

Lys
1290

Asn
1305

Lys

Phe

Arg

Pro

Gln

Glu

Ser

Asn

Lys

Thr

Ser

Pro

Thr

Asn

Tyr

Phe

Glu

Phe

Thr

Lys

Asn

Phe

Arg

Thr

Glu

val

Thr

val

Lys

Leu

Ala

val

Gly

Lys

Gln

Phe

Thr

Asn

Thr

Thr

Arg

Leu

Lys

Cys

Thr



Gln

Glu

Gln

Gln

Pro

Asn

Ile

sSer

Gln

Ser

val

Lys

ser

Asp

Asp

Lys

Arg
1310

Thr
1325

Trp
1340

Ile
1355

Leu
1370

Arg
1385

Arg
1400

His
1415

Glu
1430

Leu
1445

Leu
1505

Leu
1520

Trp
1535

ser

Glu

ser

Asp

ser

ser

Pro

Leu

Ser

Ala

Ser

Glu

Lys

Phe

val

Asn

Lys

Leu

Lys

Tyr

Asp

Pro

Ile

Pro

Ser

Ile

Leu

Asn

val

Pro

Glu

Glu

Arg

Glu

Asn

Asn

cys

Leu

Tyr

Ala

His

Leu

Gly

Thr

Glu

Thr

Gly

Ala

Ala

Lys

Met

Glu

Leu

Pro

Leu

Ala

Phe

Thr

Thr

val

Leu

Glu

Ser

Asn

Leu
1315

Arg
1330

Lys
1345

Lys
1360
Thr
1375

Ile
1390

Thr
1405

ser
1420

Leu
1435

Leu
1450

Ser
1465

Leu
1480

Leu
1495

Thr
1510

Leu
1525

Arg
1540
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Lys

Ile

His

Glu

Arg

Ala

Arg

Tyr

Gln

Glu

Ala

Pro

Pro

Ser

Leu

Pro

Gln

Ile

Leu

Lys

Ser

Lys

val

Arg

Gly

Met

Thr

Lys

Lys

Asn

Gln

Gly
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Phe

val

Thr

Gly

His

val

Leu

Lys

Ala

Thr

Asn

Pro

val

Gly

Gly

Lys

Arg

Asp

Pro

Ala

Ser

Ser

Phe

Lys

Lys

Gly

Ser

Asp

His

Ser

Thr

val

Leu
1320

Ser
1350

Ile
1365

Ile
1380

ser
1395

GlIn
1410

Asp
1425

Lys
1440

Asp
1455

val
1470

Leu
1485

Ile
1500

Pro
1515

Glu
1530

Pro
1545

Pro

Thr

Thr

Thr

Pro

Phe

Asp

sSer

Asn

Gln

Thr

Pro

TYyr

Gly

Gly

Phe

Leu

Ser

Leu

Gln

Gln

Pro

Asn

Gly

Asn

Arg

Tyr

Lys

GlIn

His

Ala

Leu

Glu

Thr

Thr

Ser

Ala

Ser

Ser

val

Leu

Glu

Lys

Thr

Lys

Leu

Ile

Arg



val

Pro

Glu

Lys

Ala

val

Asn

Thr

sSer

Glu

Phe

Ser

Gln

Thr

Leu

Thr

Ala
1550

Leu
1565

Trp
1580

Lys
1595

Ile
1610

Thr
1625

Pro
1640

Leu
1655

val
1670

Asn
1685

Ile
1700

Pro
1715

Phe
1730

Gln
1745

Phe
1775

Thr

Ala

Lys

Asp

Ala

Trp

Pro

Gln

Glu

Gln

Ala

His

Lys

Pro

Pro

Arg

Glu

Trp

ser

Thr

Ala

Ala

val

Ser

Met

Ser

Ala

val

Lys

Leu

Tyr

Asn

Ser

Asp

Gln

Ile

Ile

Lys

Leu

Asp

Lys

Pro

val

Leu

val

TYyr

Ile

Gln

Ser

Asn

Glu

Leu

Asn

Gln

Lys

Gln

Lys

Arg

Glu

Arg

val

Arg

Arg

Ala

Ala
1555

His
1570

Lys
1585

ser
1600

Glu
1615

Glu
1660

Glu
1675

ser
1690

Arg
1705

Asn
1720

Phe
1735

Ala
1765

Ser
1780
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Lys

Tyr

ser

Leu

Gly

Arg

His

Glu

Asp

Phe

Leu

Arg

Gln

Glu

Glu

Arg

Thr

Gly

Pro

Asn

Gln

Thr

Gln

Ile

Phe

Gln

Trp

Ala

Glu

Leu

val

Pro
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Pro

Thr

Glu

Ala

Asn

Glu

Arg

Asp

Asp

Lys

Asp

Gln

Phe

Asn

Glu

Tyr

ser

Gln

Lys

Cys

Lys

Arg

Glu

Tyr

Ile

Lys

Tyr

Ser

Thr

Glu

Asp

ser

Lys
1560

Ile
1575

Thr
1590

Glu
1605

Pro
1620

Leu
1635

Ile
1650

Asp
1665

Tyr
1680

Thr
1695

Gly
1710

Gly
1725

AsSp
1740

His
1755

Asn
1770

Phe
1785

Leu

Pro

Ala

Ser

Glu

cys

Thr

Asp

Asp

Arg

Met

Ser

Gly

Leu

Ile

Tyr

Leu

Lys

Phe

Asn

Ile

ser

Arg

Thr

Glu

His

sSer

val

Ser

Gly

Met

Ser

Asp

Glu

Lys

Glin

Thr

Ile

Asp

Tyr

Ser

Pro

Phe

Leu

val

Ser



Leu

Lys

val

Ala

ser

Asn

Phe

Asn

Asp

Tyr

Arg

His

Glu

Glu

Glu

Phe

Ile
1790

Asn
1805

Gln
1820

Pro
1865

Phe
1880

Met
1895

Pro
1910

Ile
1925

Ile
1940

ser
1955

Glu
1970

Thr
1985

Cys
2000

Leu
2015

ser

Phe

His

Ala

Leu

Ala

Thr

Glu

Thr

Met

Arg

Ile

Tyr

val

Leu

val

Tyr

val

His

Tyr

Ile

His

Ile

Arg

Phe

Asp

Trp

His

Lys

Glu

Ile

Tyr

Glu

Lys

Met

Phe

Gly

Gly

Phe

Asn

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Glu

Pro

Ala

ser

Pro

Arg

Asp

Cys

Glu

Leu

Leu

Ser

Ala

Leu

Glu

Asn

Asp
1795

Asn
1810

Pro
1825

Asp
1840

Leu
1855

Gln
1870

Glu
1885

Arg
1900

Asn
1915

Pro
1930

Leu
1945

Gly
1960

Leu
1975

Pro
1990

His
2005

Lys
2020
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Gln

Glu

Thr

val

Leu

val

Thr

Ala

Tyr

Gly

ser

His

Tyr

Ser

Leu

Cys

Arg

Thr

Lys

Asp

val

Thr

Lys

Pro

Arg

Leu

Met

val

Asn

Lys

His

Gln
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Gln

Lys

Asp

Leu

cys

val

Ser

Cys

Phe

val

Gly

Phe

Leu

Ala

Ala

Thr

Gly

Thr

Glu

Glu

His

Gln

Trp

Asn

His

Met

Ser

Thr

Tyr

Gly

Gly

Pro

Ala
1800

Tyr
1815

Phe
1830

Lys
1845

Thr
1860

Glu
1875

Tyr
1890
Ile

1905

Ala
1920

Ala
1935

Asn
1950

val
1965

Pro
1980

Ile
1995

Met
2010

Leu
2025

Glu

Phe

Asp

Asp

Asn

Phe

Phe

Gln

Ile

Gln

Glu

Arg

Gly

Trp

ser

Gly

Pro

Trp

Cys

val

Thr

Ala

Thr

Met

Asn

Asp

Asn

Lys

val

Arg

Thr

Met

Arg

Lys

Lys

Leu

Leu

Glu

Gly

Gln

Ile

Lys

Phe

val

Leu

Ala



Ser

Gly

Ile

Asp

Ala

Met

Ser

Gly

Ile

Met

Gly

Ser

Arg

Asn

Lys

ser

Gln
2045

Asn
2060

Leu
2075

Arg
2090

Tyr
2105

Thr
2120

Ile
2135

Arg
2150

Glu
2165

Met
2180

Tyr
2195

Leu
2210

Asn
2225

val
2240

Met
2255

His

Trp

Ala

Leu

Gln

Ser

Gly

Lys

Leu

Leu

Glu

Phe

His

Pro

Thr

Tyr

Ile

Ala

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thr

Leu

Lys

Gly

val

Arg

Pro

ser

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gln

Glu

val

Lys

Asp

Lys

Thr

Met

sSer

Gly

Met

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

Glu

Phe
2035

Leu
2050

Lys
2065

Ile
2080

Ser
2095

Lys
2110

val
2125

Phe
2140

His
2155

Asp
2170

Ile
2185

Phe
2200

Arg
2215

Leu
2230

Thr
2245

Phe
2260
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Gln

Ala

Glu

Ile

Leu

Lys

Phe

Asn

Tyr

Leu

Ser

Ala

Ser

Gln

Gln

Leu

Ile

Arg

Pro

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

val

Gly

Ile
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Thr

Leu

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

val

Ser

Ala

Ser

Ile

sSer

Thr

Asn

Ile

Arg

Cys

GlIn

ser

Trp

Phe

Lys

Ser

Ser
2040

Tyr
2055

Trp
2070

Lys
2085

Gln
2100

TYyr
2115

val
2130

Ile
2145

Ser
2160

ser
2175

Ile
2190

Pro
2205

Arg
2220

Gln
2235

Ser
2250

ser
2265

Gly

Ser

Ile

Thr

Phe

Arg

Asp

Ala

Thr

Met

Thr

Ser

Pro

Lys

Leu

Gln

Gln

Gly

Lys

Gln

Ile

Gly

Ser

Arg

Leu

Pro

Ala

Lys

Gln

Thr

Leu

Asp

Tyr

Ser

val

Gly

Ile

Asn

sSer

Tyr

Arg

Leu

ser

Ala

val

Met

Thr

Gly



His

Gln

Pro

val

Gln

Gln
227

Gly Asn

228

Pro Leu

230

His
231

Asp
233

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

<400>

0

5

0

5

0

9

2
P

canis

9

Trp

Gln

Leu

324
RT

Thr Leu Phe

Gln Asp Ser

Leu Thr Arg

Ile Ala Leu

Tyr

familiaris

Ala Thr Arg Lys
1

Met

Ser

Lys

Pro

65

val

val

Ala

val

Gln

Arg

Thr

50

Arg

Tyr

ser

Glu

Ile
130

ser

val

35

val

Pro

Asp

Leu

Tyr

115

Pro

Asp

20

Pro

Phe

Pro

Thr

His

100

Glu

Gly

Tyr
5
Leu
Gly
val
Trp
val
85
Ala

Asp

Glu

Tyr

Leu

Ser

Glu

Met

70

val

val

Gln

ser

Phe
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Gln Asn Gly Lys val

2275

Phe

2280

Thr Pro val val Asn

2290

Tyr

Leu Arg Ile His

2305

Arg Met Glu val Leu

2320

Leu

Ser

Leu

Phe

55

Gly

Ile

Gly

Thr

His
135

Gly

Ala

Pro

40

Thr

Leu

val

val

Ser

120

Thr

Ala

Leu

25

Leu

Asp

Leu

Leu

Ser

105

Gln

Tyr

val

10

His

Thr

Asp

Gly

Lys

Tyr

Lys

val

-75-

Glu

Ala

Thr

Leu

Pro

75

Asn

Trp

Glu

Trp

2295

2310

Leu Ser

Asp Thr

Ser val

45

Phe Asn

60

Thr Ile

Met Ala

Lys Ala

Lys Glu

Gln val
140

Trp

Ser

30

Thr

Ile

Gln

Ser

Ser

110

Asp

Leu

Asp

15

Phe

Tyr

Ala

Ala

His

95

Glu

Asp

Lys

Lys val Phe
Ser Leu Asp
Pro Gln Ser Trp

Gly Cys Glu Ala
2325

Tyr

Ser

Arg

Lys

Glu

80

Pro

Gly

Asn

Glu
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Asn Gly Pro Met Ala Ser Asp Pro Pro Cys Leu Thr Tyr Ser Tyr Phe
145 150 155 160

Ser His val Asp Leu val Lys Asp Leu Ash Ser Gly Leu Ile Gly Ala
165 170 175

Leu Leu val Cys Lys Glu Gly Ser Leu Ala Lys Glu Arg Thr Gln Thr
180 185 190

Leu GIn Glu Phe val Leu Leu Phe Ala val Phe Asp Glu Gly Lys Ser
195 200 205

Trp His Ser Glu Thr Asn Ala Ser Leu Thr Gln Ala Glu Ala Gln His
210 215 220

Glu Leu His Thr Ile Asn Gly Tyr val Asn Arg Ser Leu Pro Gly Leu
225 230 235 240

Thr val Cys His Lys Arg Ser val Tyr Trp His val Ile Gly Met Gly
245 250 255

Thr Thr Pro Glu val His Ser Ile Phe Leu Glu Gly His Thr Phe Leu
260 265 270

val Arg Asn His Arg Gln Ala Ser Leu Glu Ile Ser Pro Ile Thr Phe
275 280 285

Leu Thr Ala GIn Thr Phe Leu Met Asp Leu Gly Gln Phe Leu Leu Phe
290 295 300

Cys His Ile Pro Ser His GIn His Asp Gly Met Glu Ala Tyr val Lys
305 310 315 320

val Asp Ser Cys Pro Glu Glu Pro GIn Leu Arg Met Lys Asn Asn Glu
325 330 335

Asp Lys Asp Tyr Asp Asp Gly Leu Tyr Asp Ser Asp Met Asp val val
340 345 350

Ser Phe Asp Asp Asp Ser Ser Ser Pro Phe Ile GIn Ile Arg Ser val
355 360 365

Ala Lys Lys His Pro Lys Thr Trp val His Tyr Ile Ala Ala Glu Glu
370 375 380

Glu Asp Trp Asp Tyr Ala Pro Ser Gly Pro Thr Pro Asn Asp Arg Ser
385 390 395 400
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His

Tyr

Arg

Gly

Ile

Asp

Ser

Leu

545

Met

Arg

Asp

His

Leu

625

Asp

Lys

Lys

Glu

Glu

450

Pro

Thr

Leu

Gly

Phe

530

Leu

Ser

Ser

val

ser

610

His

Phe

Asn

Lys

Ala

435

val

Tyr

Gly

Pro

Pro

515

Ile

Ile

Asp

Trp

val

595

Ile

Glu

Leu

Leu

val

420

Ile

Gly

Asn

Arg

Asn

cys

Lys

TYyr

580

Gln

Asn

val

ser

Tyr

405

Arg

Gln

Asp

Ile

Leu

485

Glu

Lys

Leu

Tyr

Arg

Leu

Pro

Gly

Ala

val
645

Leu

Phe

Tyr

Thr

Tyr

470

Pro

Ile

Ser

Glu

Thr

His

Tyr

Tyr

630

Phe

Asn

val

Glu

Leu

455

Pro

Lys

Phe

Asp

Arg

Glu

val

Glu

Asp

val

615

Trp

Phe

Asn

Ala

Ser

440

Leu

His

Gly

Lys

Pro

520

Asp

Ser

Ile

Asn

Pro

600

Phe

Tyr

ser

27534

Gly

Tyr

425

Gly

Ile

Gly

val

Tyr

505

Arg

Leu

val

Leu

Met

585

Glu

Asp

Ile

Gly

Pro

410

Thr

Ile

Ile

Ile

Lys

Lys

cys

Ala

Asp

Phe

570

Gln

Phe

Asn

Leu

Tyr
650
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Gln

Asp

Leu

Phe

Asn

475

Trp

Leu

Ser

Gln

555

Ser

Arg

Gln

Leu

Ser

635

Thr

Arg

Glu

Gly

Lys

Tyr

Leu

Thr

Thr

Arg

val

Phe

Leu

Gln

620

val

Phe

Ile

Thr

Pro

445

Asn

val

Lys

val

Arg

Leu

Gly

Phe

Leu

ser

605

Leu

Gly

Lys

Gly

Phe

430

Leu

GlIn

Thr

Asp

Thr

510

Tyr

Ile

Asn

Asp

Pro

590

Asn

ser

Ala

His

Leu

Ala

Pro

Met

495

val

Tyr

Gly

Gln

Glu

575

Asn

Ile

val

Gln

Lys

Thr

Tyr

Ser

Leu

480

Pro

Glu

Ser

Pro

Met

560

Asn

Ala

Met

cys

Thr

640

Met



val

Phe

Ser

Cys

705

Pro

ser

Thr

Glu

Leu

785

Asp

Ile

Leu

Leu

ser

Tyr

Met

Asp

Asn

Thr

GlIn

Thr

Leu

Glu

Arg

Thr

Leu

Glu

ser

675

Phe

Arg

Pro

Asn

Thr

755

Thr

Leu

Arg

Arg

His

Leu

Asp

Ile

Gly

Asp

660

Met

Arg

Asn

Leu

ser

740

Pro

Gln

Leu

Glu

Asn

820

Ser

Asn

Leu

Pro

Pro
900

Thr

Glu

Asn

Ile

Leu

725

Arg

Glu

Leu

Gly

Ala

805

Lys

Glu

Glu

Lys

Ser

885

Pro

Leu

Asn

Arg

Asp

710

Asn

His

Asn

Ile

Gln

790

Thr

Gly

Asp

Asn

Ile

870

Asp

Asn

Thr

Pro

Asp

Glu

Pro

Asp

Lys

Asn

Asp

Pro

Arg

Leu

855

Ser

Lys

Met

Leu

Gly

Met

Tyr

Asn

Ser

Ile

760

Ala

Pro

Arg

Pro

Glu

840

Gly

Ser

Leu

Ser
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Phe

665

Leu

Thr

Tyr

Asn

Thr

745

Glu

Gln

Thr

Ala

Glu

825

Phe

Thr

Ser

Ala

val
905

Pro

Trp

Ala

Glu

val

730

Lys

Lys

Ser

Pro

Asp

810

val

Thr

Asn

ser

Ala

890

His
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Phe

val

Leu

Asp

715

Ile

Glu

Ile

val

Arg

Asp

Ala

Pro

Thr

Asp

Ala

Phe

Ser

Leu

Leu

700

Thr

Lys

Lys

Asp

ser

780

Gly

His

Ser

Glu

Thr

860

Ser

Thr

Asn

Lys

Tyr

Pro

Gln

Leu

765

ser

Leu

Ser

Leu

Pro

845

val

Leu

Glu

Ser

Glu

670

Cys

val

Glu

Arg

Leu

750

Gln

Ser

Phe

Arg

Glu

Met

Lys

His
910

Thr

His

Ser

Asp

Ser

735

Lys

Ser

Asp

Leu

Gly

Pro

Leu

Leu

Thr

Thr

895

Leu

val

Asn

Ser

Ile

720

Phe

Ala

Gly

Leu

Ser

800

Ala

Glu

Lys
Ser
880

Gly

Gly
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Thr I1e val Phe Gly Asn Asn Ser Ser His Leu Ile GIn Ser Gly val
915 920 925

Pro Leu Glu Leu Ser Glu Glu Asp Asn Asp Ser Lys Leu Leu Glu Ala
930 935 940

Pro Leu Met Asn Ile Gln Glu Ser Ser Leu Arg Glu Asn val Leu Ser
945 950 955 960

Met Glu Ser Asn Arg Leu Phe Lys Glu Glu Arg Ile Arg Gly Pro Ala
965 970 975

Ser Leu ITe Lys Asp Asn Ala Leu Phe Lys val Asn Ile Ser Ser Vval
980 985 990

Lys Thr Asn Arg Ala Pro val Asn Leu Thr Thr Asn Arg Lys Thr Arg
995 1000 1005

val Ala Ile Pro Thr Leu Leu Ile Glu Asn Ser Thr Ser val Trp
1010 1015 1020

Gln Asp Ile Met Leu Glu Arg Asn Thr Glu Phe Lys Glu val Thr
1025 1030 1035

Ser Leu Ile His Asn Glu Thr Phe Met Asp Arg Asn Thr Thr Ala
1040 1045 1050

Leu Gly Leu Asn His val Ser Asn Lys Thr Thr Leu Ser Lys Asn
1055 1060 1065

val Glu Met Ala His GIn Lys Lys Glu Asp Pro val Pro Leu Arg
1070 1075 1080

Ala Glu Asn Pro Asp Leu Ser Ser Ser Lys Ile Pro Phe Leu Pro
1085 1090 1095

Asp Trp Ile Lys Thr His Gly Lys Asn Ser Leu Ser Ser Glu Gln
1100 1105 1110

Arg Pro Ser Pro Lys GIn Leu Thr Ser Leu Gly Ser Glu Lys Ser
1115 1120 1125

val Lys Asp GIn Asn Phe Leu Ser Glu Glu Lys val Vval val Gly
1130 1135 1140

Glu Asp Glu Phe Thr Lys Asp Thr Glu Leu GIn Glu TIle Phe Pro
1145 1150 1155
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Asn

Asn

Arg

His

Leu

Thr

ser

Ala

Arg

val

Ser

Thr

Thr

Thr

Ile

ser

Asn
1160

Asp
1175

Lys
1190

Thr
1205

sSer
1220

Pro
1235

Glu
1250

Asn
1265

Phe
1280

Ile
1295

Gln
1310

ser
1325

Leu
1340

Gln
1355

Gln
1370

Pro
1385

Lys

Thr

Glu

Met

Thr

Ile

Gly

Leu

Pro

Thr

Gly

Thr

Thr

Ser

Met

ser

Ser

Tyr

Lys

Ile

Lys

Leu

Ile

Glu

Ser

Gln

Glu

Gln

Gln

Pro

Asn

val

Ile

Asn

Leu

Gly

Gln

Gln

His

Gly

Thr

Arg

Ile

Trp

Ile

Leu

Asp

Arg

Phe

Gln

Thr

Thr

Asn

Asp

Met

Leu

Thr

Gly

Lys

ser

Glu

Ser

Ser

His

Phe
1165

Glu
1180

Gln
1195

Lys
1210

val
1225

Thr
1240

Ala
1255

Arg
1285

Lys
1300

Phe
1315

Lys
1330

Tyr
1345

Asp
1360

Ala
1375

Thr
1390

27534

Ala

Lys

Glu

Asn

Ala

Arg

Asn

Asn

Met

Arg

Glu

Asn

Asn

Cys

Leu

Asp

Asn

Lys

Asn

Phe

Gly

Ser

Phe

Gln

ser

Ser

Arg

Met

Glu

Ser

Pro

Leu
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Leu

Ser

val

Leu

Leu

Leu

Ser

Thr

sSer

Leu

Lys

Asn

Lys

Met

val

Thr

Ala

Pro

Ala

Lys

Glu

Asn

Lys

Asn

Asn

Lys

val

Tyr

Glu

Arg

Ala

Lys

Asn
1170

Glu
1185

Leu
1200

Asn
1215

Glu
1230

Asp
1245

Ile
1260

Gln
1275

Ala
1290

Gln
1305

Ile
1320

Leu
1335

Lys
1350

Asn
1365

Lys
1380

Ile
1395

val

Glu

Pro

Leu

Gln

Ser

Arg

Met

sSer

Pro

Ala

Ala

Arg

His

Glu

Pro

Gln

Gln

Phe

Pro

Pro

Glu

val

Gln

Arg

Asn

Gln

Ala

val

Ser

Ser

Glu

Glu

Ala

Leu

Tyr

His

Glu

Glu

His

Leu

Asp

Gly

Thr

Ala

Gln



His

Arg

Glu

Ile

Thr

Gln

Gln

Asn

Gln

Gly

Ile

Asp

Gln

Gly

Gln

Pro

Asn
1400

Glu
1415

Ala
1430

Thr
1445

Asn
1460

Pro
1475

val
1490

Asp
1505

Lys
1520

Lys
1535

Pro
1550

Thr
1565

Thr
1580

Pro
1595

Asp
1610

Ser

Arg

Lys

Glu

GlIn

Gly

His

Ser

Thr

val

Ser

Gln

Asn

cys

Lys

Arg

Ser

Thr

Arg

Gly

Pro

Leu

val

Pro

Gln

Pro

Lys

Ile

Thr

Glu

Pro

Leu

Ser

Asn

Gln

Met

sSer

Asp

Gly

Gly

Phe

Leu

Pro

Ala

Asn

Gln

Cys

Leu

Gly

Asn

Gly

Tyr

Glu

Gln

His

Pro

Leu

Leu

Ser

Phe

Asn

Arg

Ser

Pro
1405

val
1420

Leu
1435

Lys
1450

Lys
1465

Thr
1480

Glu
1495

Leu
1510

val
1525

Glu
1570

Lys
1585

Asp
1600

Glu
1615

Gln
1630
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Ala

Gln

Ser

Phe

Lys

Ser

Asp

Asp

Lys

Trp

val

Glu

Arg

Ser

Ala

Asn

Ser

Glu

Leu

Ser

Leu

Asp

Ser

Leu

Met

Ala

Leu

Trp

Lys

Thr

Met

Pro

-81-

Ala

Gly

Ala

ser

Glu

Lys

Phe

Met

Asn

Thr

Ala

Lys

Asp

Ala

Trp

Pro

cys

Ser

Phe

Leu

Asn

val

Pro

Gly

Lys

Glu

Trp

Ser

Thr

Ala

Ala

val

Asn
1410

His
1425

val
1440

Gly
1455

Thr
1470

Glu
1485

Thr
1500

Lys
1515

Thr
1530

ser
1545

Asp
1560

Gln
1575

Ile
1590

Ile
1605

Lys
1620

Ser
1635

Tyr

Phe

Thr

Lys

val

Leu

Lys

Ile

Asn

Ser

Asn

Lys

Leu

Asn

Gln

Lys

Thr

Leu

Leu

sSer

Leu

Leu

Thr

Phe

Ser

Glu

His

Lys

Pro

Glu

Gly

His

Phe

Gln

Gly

Ala

Leu

Ser

Ser

Leu

Pro

Lys

Tyr

Ser

Leu

Gly

Glu

His



Gln

Phe

Phe

Gln

Trp

Ala

Glu

Leu

val

Pro

Gly

Thr

Lys

Asp

Ile

Thr

Arg
1640

Glu
1655

Asp
1670

Lys
1685

Asp
1700

Gln
1715

Phe
1730

Asn
1745

Glu
1760

Tyr
1775

Gln
1790

Lys
1805

Asp
1820

Leu
1835

val
1865

Glu

Tyr

Ile

Lys

Tyr

ser

Thr

Glu

Asp

Ser

Gly

Ile

Glu

Glu

Arg

Gln

Ile

Asp

Tyr

Thr

Gly

Gly

Asp

His

Asn

Phe

Ala

Tyr

Phe

Lys

Ser

Glu

Thr

Asp

Gly

Arg

Met

Asp

Gly

Leu

Ile

Tyr

Glu

Phe

Asp

Asp

Asn

Phe

val

Thr

Asp

His

Ser

val

sSer

Gly

val

Ser

Pro

Trp

Cys

val

Thr

Ala

Thr
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