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Linh vire ky thuat dwoe dé cap

Sang ché dé cép deén khéang thé, va cdc manh gan két khang nguyén cta ching,

dic hidu véi cac yéu t6 yéu t6 biét hoa va ting trudng-8 (GDFS).
Tinh trang k§ thuit ciia sing ché

Yéu td biét hoa va ting trudng-8 (GDF8), cling dugc biét 13 myostatin, 12 mot
yéu t6 trong siéu ho TGF-B cua cac yéu tb tang truéng. GDF8 1a chét diéu hoa 4m tinh
cta khéi co xuong, dugc biéu hién mirc do cao trong sy phat trién va co xuong cua

nguoi trudng thanh.

GDF8 duogc bao tdn & mirc do cao qua cac loai, va cac trinh tu axit amin cda
GDF8 chudt va ngudi 13 giéng nhau (trinh ty axit nucleic GDF8 ngudi va trinh tu axit

amin trong SEQ ID NO:338-339) (McPherron et al. 1977 Nature 387:83-90).

Mot s6 cac bénh & nguoi 1a c6 lién quan dén sy mat hodc su héng cua mo co, vi
dy, bénh loan dudng co, chiing teo co, hdi chung teo co, ching nhugce co tudi gia va
chiing suy mon, va chat ¢rc ché GDF8 la c6 thé tng dung dé diéu tri cac bénh hoic rdi

loan nay.

Khang thé khang GDF8 va phuong phép didu tri duoc bdc 16 trong, vi du, US
6,096,506, US 7,320,789, US 7,807,159, WO 2007/047112, WO 2005/094446, US
2007/0087000, US 7,261,893, va WO 2010/070094.

Ban chit k§ thuit clia sang ché

Sang ché dé xuit khang thé nguoi hodc dugc bién dbi phu hop véi ngudi va
ménh gin két khang nguyén cia khing thé ngudi hodc dugce bién ddi phi hop véi ngudi
gén két dic higu yéu t6 biét hoa va ting trudng 8 ciia ngudi (GDF8). Céc khang thé nay
dugc dic trung boi sy gan két véi GDF8 véi 4i luc cao va boi kha ning trung hoa hoat
tinh GDF8. C4c khéng thé nay c6 thé 1a c6 chidu dai ddy du (vi dy, khang thé IgG1 hodc
IgG4) hoic c6 thé chi bao gdm phan gin két khang nguyén (vi du, manh Fab, F(ab’),
hoic scFv), va c6 thé dugce diéu bién dé tac dong dén cac nhém chuc, vi du, [am gidm

chtrc ndng hi€u g con lai (Reddy et al. (2000) J. Immunol. 164:1925-1933).



31407

Theo mot phuong 4n, khang thé theo sang ché bao gdm trinh ty axit amin ving
bién dbi chudi nang (HCVR) duoc chon tir nhém bao gdbm SEQ ID NO:2, 18, 34, 50,
66, 82, 98, 114, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, 306, 360, va

376, hoic trinh ti vé& co ban giéng hét véi né.

Theo mot phuong 4n, khang thé theo sang ché bao gdm trinh ty axit amin ving
bién dbi chudi nhe (LCVR) duge chon tir nhém bao gbm SEQ ID NO:10, 26, 42, 58,
74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234, 250, 266, 282, 298, 314, 322, 368,

va 384 hodc a trinh tr v€ co ban gidng hét véi no.

Theo mdt phuwong 4n, khang thé theo sang ché bao gdm trinh ty axit amin HCVR
va trinh ty axit amin LCVR, trong d6 trinh tg cip HCVR/LCVR dugc chon tir nhém
bao gdm SEQ ID NO:2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/106, 114/122,
130/138, 146/154, 162/170, 178/186, 194/202, 210/218, 226/234, 242/250, 258/266,
274/282,290/298, 306/314, 114/322, 360/368, va 376/384.

Séang ché cling m6 ta khang thé ngudi hoic duge bién ddi cho phi hop véi ngudi
hoic manh gin két khang nguyén cua khang thé bao gdm trinh tu axit amin vung xac
dinh bd thé cua chudi ning 3 (HCDR3) va trinh tu axit amin CDR3 cta chudi nhe
(LCDR3), trong d6 trinh tu axit amin HCDR3 dugc chon tir nhém bao gdm SEQ ID
NO:8, 24, 40, 56, 72, 88, 104, 120, 136, 152, 168, 184, 200, 216, 232, 248, 264, 280,
296, 312, 366, va 382, hoic trinh tu vé& co ban giéng hét v&i no, va trinh tu axit amin
LCDR3 dugc chon tir nhém bao gdbm SEQ ID NO:16, 32, 48, 64, 80, 96, 112, 128, 144,
160, 176, 192, 208, 224, 240, 256, 272, 288, 304, 320, 328, 374, va 390, hodc trinh tu
vé co ban gidng hét véi né. Theo phuong an khac, khang thé hoic manh cia né bao
gdm cip trinh ty axit amin HCDR3/LCDR3 duoc chon tir nhém bao gdm SEQ ID
NO:8/16, 24/32, 40/48, 56/64, 72/80, 88/96, 104/112, 120/128, 136/144, 152/160,
168/176, 184/192, 200/208, 216/224, 232/240, 248/256, 264/272, 280/288, 296/304,
312/320, 120/328, 366/374, va 382/390.

Theo mot phwong 4n c6 lién quan, khang thé hoic manh ciia né con bao gdm
trinh tu axit amin CDR1 (HCDR1) va CDR2 (HCDR2) ciia chudi ning va trinh tu axit
amin CDR1 (LCDR1) va CDR2 (LCDR2) ctia chudi nhe, trong d6 trinh tu axit amin
HCDR1 dugc chon tir nhém bao gdbm SEQ ID NO:4, 20, 36, 52, 68, 84, 100, 116, 132,
148, 164, 180, 196, 212, 228, 244, 260, 276, 292, 308, 362, va 378, hoic trinh tu vé co
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ban gidng hét véi né; trinh ty axit amin HCDR2 dugc chon tir nhém bao gdm SEQ ID
NO:6, 22, 38, 54, 70, 86, 102, 118, 134, 150, 166, 182, 198, 214, 230, 246, 262, 278,
294, 310, 364, va 380, hoic trinh ty vé& co ban giéng hét v4i no; trinh tu axit amin
LCDRI dugc chon tir nhém bao gdm SEQ ID NO:12, 28, 44, 60, 76, 92, 108, 124, 140,
156, 172, 188, 204, 220, 236, 252, 268, 284, 300, 316, 324, 370, va 386 hoic trinh tw vé
co ban giéng hét véi n6; va trinh ty axit amin LCDR2 dugc chon tir nhém bao gdm
SEQ ID NO:14, 30, 46, 62, 78, 94, 110, 126, 142, 158, 174, 190, 206, 222, 238, 254,
270, 286, 302, 318, 326, 372, va 388 hoic trinh tu v& co ban gidng hét véi né. Theo
phuong 4n khéc, HCDR1, HCDR2 va HCDR3 dugc chon tir nhém bao gdm SEQ ID
NO:36/38/40, 116/118/120, 228/230/232, 362/364/366, va 378/380/382; va LCDRI,
LCDR2 va LCDR3 dugc chon tir nhém bao gém SEQ ID NO:44/46/48, 124/126/128,
236/238/240, 370/372/374, va 386/388/390. Theo phuong 4n khéac nita, cac CDR chudi
ning va chudi nhe dugc chon tir nhém bao gém SEQ ID NO: 36/38/40/44/46/48 (vi du
21-ES5), 116/118/120/124/126/128 (vi du 8D12), 228/230/232/236/238/240 (vi du 1A2),
362/364/366/370/372/374 (vi du H4H1657N2), va 378/380/382/386/388/390 (vi du
H4H1669P).

Theo mot phuong 4n c6 lién quan, sang ché bao gdbm khang thé hodc manh gin
két khang nguyén cia khang thé gén két ddc hiéu GDFS, trong d6 khang thé hoic manh
khéng thé bao gébm ving CDR chudi ning va chudi nhe ndm trong trinh ty ving bién
b ctia chudi ning va chudi nhe dugc chon tir nhém bao gdm SEQ ID NO: 2/10, 18/26,
34/42, 50/58, 66/74, 82/90, 98/106, 114/122, 130/138, 146/154, 162/170, 178/186,
194/202, 210/218, 226/234, 242/250, 258/266, 274/282, 290/298, 306/314, 114/322,
360/368, va 376/384. Phuong phap va k¥ thuat xac dinh cac CDR nim trong HCVR va
trinh tu axit amin LCVR di duoc biét o trong linh vuc k¥ thuit nay va c¢o thé duoc st
dung dé xé4c dinh cdc CDR nim trong céc trinh tu axit amin HCVR va/hoac LCVR dac
hiéu boc 19 trong déy. Cac quy ude vi du c6 thé dugc sir dung dé xac dinh ranh gidi cia
cac CDR bao gém, vi du, dinh nghia Kabat, dinh nghia Chothia, va dinh nghia AbM.
Trong c4c thuat ngit thong thudng, dinh nghia Kabat 14 dwa trén sy bién dbi trinh tu,
dinh nghia Chothia la dya trén vi tri cia viing thit nat cua cdu trac, va dinh nghia AbM
1a su két hop gitta phuong phap Kabat va Chothia. Xem, vi du, Kabat, "Sequences of
Proteins of Immunological Interest," National Institutes of Health, Bethesda, Md.
(1991); Al-Lazikani et al., J. Mol. Biol. 273:927-948 (1997); va Martin et al., Proc.
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Natl. Acad. Sci. USA 86:9268-9272 (1989). Dit liéu phd bién ciing c6 sn dé x4c dinh
c4c trinh tw CDR nim trong khang thé.

Sang ché cling dé xuét cac phan tir axit nucleic ma héa cac khang thé hoic manh
gin két khang nguyén theo sang ché. Cac vecto biéu hién tai td hop mang cac axit
nucleic ma héa khéng thé theo sang ché, va cac té bao chi ma cac vecto nay dugc dua
vao d6, cling nim trong pham vi cta sang ché, cling nhu cédc phuong phap tao ra khang

thé theo sang ché bing cach nudi ciy té bao chu theo sang ché.

Theo mot phuong 4n, khang thé theo sang ché bao gdm HCVR dugc ma héa boi
trinh tu nucleotit dugc chon tir nhém bao gém SEQ ID NO:1, 17, 33, 49, 65, 81, 97,
113, 129, 145, 161, 177, 193, 209, 225, 241, 257, 273, 289, 305, 359, va 375, hoic trinh

tu vé co ban gidng hét c6 do trong ddng it nhat 95% v&i ching.

Theo mot phuong 4n, khang thé theo sang ché bao gdm LCVR dwgc ma héa boi
trinh tu nucleotit dugc chon tir nhom bao gém SEQ ID NO:9, 25, 41, 57, 73, 89, 105,
121, 137, 153, 169, 185, 201, 217, 233, 249, 265, 281, 297, 313, 321, 367, va 383 hoic

trinh ty vé co ban gidng hét c6 do trong ddng it nhit 95% véi ching.

Theo mdt phwong 4n, khang thé theo sang ché bao gdm trinh ty axit amin HCVR
va trinh tu axit amin LCVR, trong d6 trinh tr cdp HCV/LCVR dugc mi héa béi cip
phéan tir axit nucleic dugc chon tir nhom bao gém SEQ ID NO: 1/9, 17/25, 33/41, 49/57,
65/73, 81/89, 97/105, 113/121, 129/137, 145/153, 161/169, 177/185, 193/201, 209/217,
225/233, 241/249, 257/265, 273/281, 289/297, 305/313, 113/321, 359/367, va 375/383.

Sang ché ciing mo ta khang thé ngudi hogic duge bién dbi cho phit hop véi ngudi
hodc manh khang thé bao gém HCDR3 dugc ma hoa bai trinh tu nucleotit dwgce chon tir
nhém bao gdm SEQ ID NO:7, 23, 39, 55, 71, 87, 103, 119, 135, 151, 167, 183, 199,
215,231, 247, 263, 279, 295, 311, 365, va 381, hodc trinh tu v& co ban gidng hét c6 do
twong ddng it nhit 95% véi ching va LCDR3 duge méd hoéa béi trinh ty nucleotit duge
chon tir nhém bao gdm SEQ ID NO:15, 31, 47, 63, 79, 95, 111, 127, 143, 159, 175,
191, 207, 223, 239, 255, 271, 287, 303, 319, 327, 373, va 389, hoic trinh ty vé co ban
gidng hét ¢6 do tuong dong it nhit 95% vdi ching. Theo mt phuong an, tdp hop
HCDR3/LCDR3 dugc ma héa bdi cédp trinh tu nucleotit duwgc chon tir nhém bao gém
SEQ ID NO:7/15, 23/31, 39/47, 55/63, | 71/79, 87/95, 103/111, 119/127, 135/143,



31407

151/159, 167/175, 183/191, 199/207, 215/223, 231/239, 247/255, 263/271, 279/287,
295/303,311/319, 119/327, 365/373, va 381/389.

Theo mdt phwong 4n c6 lién quan, khang thé hosic manh khang thé con bao gdbm
HCDRI1 va HCDR2, va LCDRI1 va LCDR2, trong d6 HCDR1 nay dugc ma héa boi
trinh tu nucleotit dugc chon tir nhém bao gém SEQ ID NO:3, 19, 35, 51, 67, 83, 99,
115, 131, 147, 163, 179, 195, 211, 227, 243, 259, 275, 291, 307, 361, va 377, hoic trinh
tw vé co ban gidng hét c6 d6 twrong ddng it nhit 95% véi chung, HCDR2 dugc ma héa
béi trinh tu nucleotit dugc chon tir nhém bao gém SEQ ID NO:5, 21, 37, 53, 69, 85,
101, 117, 133, 149, 165, 181, 197, 213, 229, 245, 261, 277, 293, 309, 363, va 379, hodc
trinh tw vé co ban giéng hét c6 d twong ddng it nhit 95% véi chung, LCDR1 dugc ma
héa béi trinh tuy nucleotit dugce chon tir nhom bao gff)m SEQ ID NO:11, 27, 43, 59, 75,
91, 107, 123, 139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 299, 315, 323, 369, va
385 hodc a trinh tw vé co ban gidng hét c6 do twong ddng it nhit 95% véi chung, va
LCDR2 dugc ma héa bédi trinh tu nucleotit dugc chon tir nhém bao gém SEQ ID
NO:13, 29, 45, 61, 77, 93, 109, 125, 141, 157, 173, 189, 205, 221, 237, 253, 269, 285,
301, 317, 325, 371, va 387, hoic trinh tu v& co ban gidng hét c6 dd twong ddng it nhit
95% véi ching. Theo mot phuong 4n, khéng thé hoic manh khéng thé bao gbm cac
CDR chubi ning va chudi nhe dugc ma héa bing tap hop trinh tu axit nucleic trong
SEQ ID NO:35/37/39/43/45/47, 115/117/119/123/125/127, 227/229/231/235/237/239,
361/363/365/369/371/373, hodc 377/379/381/385/387/389.

Sang ché ciing mé ta khang thé dugc phan 1ap hodc méanh khang thé gin két dic
hiéu GDF8, bao gdm cic CDR chudi ning va chudi nhe dugc chon tir nhém bao gdm
(a) HCDR1 bao gbm trinh tw axit amin ¢6 cong thoe X' - X*> - X* - X* - X° - X6 - X7 -
X® (SEQ ID NO:329), trong d6 X' 1a Gly; X° 1a Phe; X 1a Thr; X* 1a Phe; X’ 14 Ser; X°
1a Ala hoic Ser; X’ 1 Phe hodc Tyr; X® 1a Gly hodc Ala; (b) HCDR2 bao gbm trinh tu
axit amin c6 cong thire X' — X* - X° - X* - X° - X* - X" - X® (SEQ ID NO:330), trong
d6 X' 1a Tle; X* Gly hodc Ser; X° 1a Tyr hodc Gly; X* Ser hodc Asp; X° 1a Gly; X° 1a
Gly; X" 1a Ser hoic Asn; va X 1a Ala hodc Glu; (¢) HCDR3 bao gém trinh tu axit amin
cocongthic X' - X2 - X - X - XX - X - X0 - X0 - X0 x" - x2_xB _x
(SEQ ID NO:331), trong d6 X' 1a Ser hodc Ala; X* 1 Thr hodc Lys; X° 1a Asp hoic Ile;
X*1a Gly hodc Ser; X’ 1a Ala hoic His; X° 1a Trp hodc Tyr; X 1a Lys hodc Asp; X® 1a
Met hoic Ile; X’ 1a Ser hodc Leu; X' 1a Gly hodc Ser; X" 1a Leu hodc Gly; X213 Asp
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hodc Met; X" 14 Val hoic Asp; X 1a Val hoic khong c6; (d) LCDR1 bao gbm trinh tu
axit amin c¢6 cong thirc X' - X* - X® - X* - X® - X® (SEQ ID NO:332), trong d6 X" 1a
Gln; X2 1a Asp hoéc Gly; X 1a Ile; xX* 1a Ser; X’ 1a Asp hodc Asn; va X8 1a Tyr hoac
Trp; (¢) LCDR2 bao gdm trinh ty axit amin c6 cong thirc X' - x* - X® (SEQ ID
NO:333), trong d6 X' 14 Thr hodc Ala; X 1a Thr hodc Ala; va X° 1a Ser; va () vung
LCDR3 bao gdm trinh tu axit amin ¢6 cong thore X' - X* - X - X' - X - xX* - X" - X8
- X’ (SEQ ID NO:334), trong d6 X' 1a Gln; X? 12 Lys hodc Gln; X° 12 Ala hodc Tyr; X*
14 Asp hodc Asn; X 12 Ser; X° 1a Ala hodc Phe; X’ 12 Pro; X® 1a Leu; va X’ 1a Thr.

Phuong phép tao ra céc trinh tu lién ing néu trén (SEQ ID NO: 329-334) duoc
minh hoa trong Fig. 4A va 4B.

Sang ché ciing md ta khang thé ngudi ddy du hodc dugc bién dbi cho phu hop
v6i ngudi hoic manh khang thé gin két GDFS8 véi 4i luc (dugc biéu dién 13 hing sb
phan ly, “Kp™) khoang 1nM hoic thip hon, nhu dwgc do bdi thir nghiém hip thu
plasmon bé& mit (vi du, BIACORE™). Theo mdt s6 phuong 4n, khang thé theo sang ché
biéu hién gid tri Kp la khoang 700pM hoéc thép hon; khoang 500pM hoac thép hon;
khoang 320pM hoic thip hon; khoang 160pM hoic thdp hon; khoang 100pM hoic thdp
hon; khoang 50pM hoic thip hon; khoang 10pM hoic thap hon; hoic khoang 5pM
hoic thip hon.

Theo mot phuong 4n, sang ché d& xuit khang thé don dong ngudi hoan toan
hodc dugc bién ddi cho phii hop v6i ngudi (mAb) gin két dic hidu va tc ché GDF8
ngudi va biéu hién gia tri ICs, thip hon hoidc bing khoang 10nM; khoang 5nM hodc
thép hon; khoang 3nM hoic thép hon; khoang 2nM hodc thép hon; khodng 1nM hoac
thip hon; khoang 500pM hoic thdp hon; hoic khoang 200pM hozc thip hon, nhu duoc
do bang thir nghiém luciferaza kich thich GDF8. Nhu trinh bay trong phan thi nghiém
sau day, mot sd khang thé khang GDF8 theo sang ché s& e ché hoat tinh cta cac
protein ¢6 ho gan, nhu GDF11, véi gia tri ICs, cao hon nhidu so v&i GDF8 trong thir
nghiém sinh hoc luciferaza. Theo mot phuong 4n, sang ché d& xuét khang thé hoic
méanh gin két khang nguyén ciia khang thé biéu hién it nhit khoéng 10 1an, it nhit
khoang 50 14n, it nhét khoang 100 14n, it nhét khoang 200 14n, it nhét khoang 500 14n, it
nhét khoang 1000 14n, hoc it nhét gia tri ICs, cao hon khoang 1500 1in d6i véi su tc
ché hoat tinh GDF11 twong tmg so véi GDF8.
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Sang ché bao gdm khang thé khang GDF8 c6 md hinh glycosyl héa duge diéu
chinh. Theo mét s6 Gng dung, viéc diu chinh dé loai céc vi tri glycosyl hoa khong
mong mubn cé thé 13 hitu dung, hoic khang thé thiéu gbc fucoza c6 mit trén chudi
oligosaccarit, vi dy, 1am ting chirc ning doc tinh t& bao phu thudc khang thé (ADCC-
khang thé dependent cellular cytotoxicity) (xem Shield et al. (2002) JBC 277:26733).
Theo céc ing dung khéc, viéc diéu chinh galactosyl hoa c6 thé dugc thuc hién dé diéu

chinh ddc tinh té bao phu thudc bd thé (CDC-complement dependent cytotoxicity).

Sang ché bao gérﬁ khang thé khang GDF8 gin két dic hiéu céc epitop ctia GDF8
va ¢6 kha ning tc ché hoat tinh sinh hoc ciia GDF8. Theo phuong 4n diu tién, khang
thé theo sang ché gin két epitop ctia protein GDF8 trudng thanh (SEQ ID NO:340) nim
trong axit amin tir khoang 1 dén khoang 109; tir khoang 1 dén khoang 54; tir khoang 1
dén khoang 44; tir khoang 1 dén khoang 34; tir khoang 1 dén khoang 24; va tir khoang 1
dén khoang 14. Theo phuong 4n thir hai, khang thé theo sang ché gin két mot hoic
nhiéu epitop protein GDF8 truong thanh (SEQ ID NO:340) nim trong cc axit amin tir
khoang 35 dén khoang 109; tir khoang 45 dén khoang 109; tir khoang 55 dén khoang
109; tir khoang 65 dén khoang 109; tir khoang 75 dén khoang 109; tir khoang 85 dén
khoang 109; tir khoang 92 dén khoang 109; hoic tir khoang 95 dén khoang 109. Theo
phuong 4n thir ba, khang thé hoic manh gin két khang nguyén cia khang thé gin két
n3m trong epitop cia protein GDF8 trudng thanh cua ngudi tir gbe axit amin khoang 48
dén khoang 72; tir khoang 48 dén khoang 69; tir khoang 48 dén khoang 65; tir khoang
52 dén khoang 72; tir khoang 52 dén khoang 65; hodc tir khoang 56 dén khoang 65.

Theo mdt phuong 4n c6 lién quan, sang ché dé& xuit khang thé hoic manh gin két
khang nguyén ciia né canh tranh vé gin két dic hiéu véi GDF8 véi khang thé khac bao
gbm tb hop trinh ty axit amin HCDR1/HCDR2/HCDR3/LCDR1/LCDR2/LCDR3 trong
SEQ ID NO:36/38/40/44/46/48, 116/118/120/124/126/128, 228/230/232/236/238/240,
362/364/366/370/372/374, hodc 378/380/382/386/388/390. Theo mdt phuong &n, khang
thé hoic manh ge“'m két khéng nguyén theo séng ché canh tranh vé su gén két dic hiéu
GDF8 v6i khang thé khac bao gém cip trinh ty axit amin HCVR/LCVR trong SEQ ID
NO:2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/106, 114/122, 130/138, 146/154,
162/170, 178/186, 194/202, 210/218, 226/234, 242/250, 258/266, 274/282, 290/298,
306/314, 114/322, 360/368, hodc 376/384. Theo phuong 4n li€n quan khéc, séng ché @&

xuit khang thé hoic manh gin két khang nguyén cia n6 nhan dién epitop trén GDFS,
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epitop ndy dugc nhan dién bai khang thé khac bao gdm t6 hop trinh ty axit amin
HCDR/LCDR trong SEQ ID NO: 36/38/40/44/46/48, 116/118/120/124/126/128,
228/230/232/236/238/240, 362/364/366/370/372/374, hodc 378/380/382/386/388/390.
Theo mot phwong 4n, khang thé hoic manh gin két khang nguyén theo sang ché nhan
dién epitop trén GDF8 ma GDF8 dugc nhan dién bdi khang thé khac bao gdm cip trinh
ty axit amin HCVR/LCVR trong SEQ ID NO:2/10, 18/26, 34/42, 50/58, 66/74, 82/90,
98/106, 114/122, 130/138, 146/154, 162/170, 178/186, 194/202, 210/218, 226/234,
242/250, 258/266, 274/282, 290/298, 306/314, 114/322, 360/368, hodc 376/384.

Sang ché ciing md ta ché phim bao gdm ngudi hodc dugc bién dbi phu hop véi
ngudi tai td hop khang thé khang GDF8 ngudi va chit mang chip nhan dwoc. Vin nim
trong sang ché, sang ché dé xudt cic vecto va té bao chi bao gdm cac vecto chira cac
phan tir axit nucleic ma héa khang thé khang GDF8 ngudi theo sang ché, ciing nhu cac
phuong phap san xuit cic khang thé méi, bao gdm nudi t& bao chi bao gdm axit
nucleic ma héa khang thé khang GDF$ theo sang ché hoic manh khéng thé, trong cac

diéu kién cho phép tao ra protein va thu hdi protein d& san xut.

Sang ché cling mo ta cac phuong phap e ché hoat tinh GDF8 bang céch sir dung
khang thé, hodc phan gin két khang nguyén cua nd, theo sang ché. Theo mot phuong
an, phuwong phap nay bao gdm st dung khéng thé hoic manh khang thé theo sang ché,
cho dbi tuong 1a ngudi méc bénh c6 thé dugc cai thién béng cach @rc ché hoat tinh
GDF8. Theo cac phuong an duoc wu tién, ddi tuong la ngudi dugce didu tri b::ing khéng
thé hosic manh khang thé theo sang ché cin thiét dé cai thién hién tuwong ndi cin bing
glucoza, gidm lugng md, ting mic nhay cam insulin, cai thién chirc ning than va/hodc
lam giam su tich tu m&. Khang thé hoic méanh khang thé theo sang ché 12 hitu dung dé
diéu tri, phong hoic e ché bénh hodc tinh trang bénh c6 dic diém 1a su giam xuong,
bao gdm chiing lodng xuong, chimg tién lodng xwong, viém xwong khép va ching ran
xuong, diéu tri cac triéu ching chuyén hoéa, chéng lai su suy gidm co do st dung lién
tuc glucocorticoit hodc hormon steroit hodc su giam xwong lién quan dén chimg chimg
loan dudng co, chimg teo co, hoi chimg teo co, chig nhuoc co tudi gia va ching suy

mon.

Cac muc ti€u va thuén loi khac s& dugc néu rd trong phan M6 ta chi tiét sang
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M5 ta vin tit cac hinh vé

Fig.1. Nhuém mau mién dich su thily phan protein giéi han 1én GDF8 nguoi
bang proteinaza K. Gel 12 18% SDS-PAGE khong khir véi 0,2pg GDF8 dugc nap trong
mdi vét, va 2ug/ml khang thé hogc 1a dbi chimg I (A), 1A2 (B) hoic 21-E9 (C). Vét 1:
thoi gian cit 10 phut, 1ug GDF8, Oug Proteinaza K; Vét 2: thoi gian cit 10 phat, GDF8
1ug, 1pg Proteinaza K; Vét 3: thoi gian cat 10 phit, 1pg GDF8, 6pg Proteinaza K; Vét
4: thoi gian cat 45 phat, 1pg GDF8, Oug Proteinaza K; Vét 5: thoi gian cét 45 phut,
GDF8 1pg, 1pg Proteinaza K; Vét 6: thoi gian cét 45 phat, 1ug GDF8, 6ug Proteinaza
K.

Fig.2. Nhuom mau mién dich sy thily phan protein gi¢i han 1én GDF8 ngudi vé6i
céc liéu cao Proteinaza K. Gel 12 18% SDS-PAGE khéng khtt véi 0,2ng GDF8 duoc
nap lén mdi vét, va 2ug/ml hodc dbi chimg I (A) hodic 1A2 (B). Vét 1: thoi gian cét 16
gid, Opg GDF8, 96ug Proteinaza K; Vét 2: thoi gian cit 16 gid, GDF8 4pug, Oug
Proteinaza K; V&t 3: thoi gian cit 16 gi0, 4ug GDFS8, 24ug Proteinaza K; Vét 4: thoi
gian cit 16hr, 4ug GDF8, 96ug Proteinaza K; Vét 5: thoi gian cit 1 gid, GDF8 4pg,
24pg Proteinaza K; Vét 6: thoi gian cét 1 gio, 4ug GDFS, 96ug Proteinaza K; Vét 7:
thoi gian cit 10 phut, GDF8 Opg, Opg Proteinaza K; Vét 8: thoi gian cét 10 phut, 4pug
GDFg, 24ug Proteinaza K.

Fig. 3A va 3B. Biéu d6 minh hoa mtc phén trim glucoza ban ddu theo thoi gian
¢ chudt dugc dua vao thir nghiém dung nap insulin trude (Fig. 3A) va sau (Fig. 3B) khi
diéu tri bing khang thé.

Fig. 4A va 4B. Sép xép cua c4c trinh ty axit amin ciia CDR chudi nang (Fig. 4A)
va CDR chudi nhe (Fig. 4B) tir khiang thé khing GDF8 vi du H4H1657N2 va
H4H1669P, minh hoa céc trinh tu li€n ng chung giita cac trinh tu nay.

MO ta chi tiét sang ché

Trudc khi mo ta cdc phuong phap theo sang ché, can hiéu ring sang ché khong
bi gi6i han & cac phuong phép cu thé, va cac didu kién thi nghiém dugc md ta, do cac
phuong phép va diéu kién nay c6 thé thay dbi. Ciing can hiéu ring thuat ngit st dung
trong ddy 1 nhim muc dich chi mé ta cc phwong 4n cu thé, va khong nham gi6i han

sang ché, do pham vi ciia séng ché s& bi han ché bdi bo yéu cau bao hd.
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Nhu st dung trong ban md ta va yéu cau bao ho, dang don “mot”, bao gdm ca sd
nhidu trir khi duoc chu thich. Do d6 vi du, n6i dén “mét phuong phap” s& cé nghia la
mdt hodc nhiéu phuong phap, va/hoic cac budc cla kiéu duge mb ta trong ddy va/hosic

s& rd rang v&i cac cac chuyén gia trong linh vuc nay khi doc ban mo ta.

Trir khi dugc chu thich khéc, tit ca cac thuét nglt k¥ thuat va khoa hoc st dung
trong ddy c6 nghia nhu dugc hidu thong thuong bdi cac cac chuyén gia trong linh vuc
sang ché. Nhu st dung trong déy, thuét ngir "khoang," khi sir dung ddi véi mét gia tri
s6 dwoc néu cu thé, c6 nghia 13 gia tri nay c6 thé khac véi gia tri dd néu khong qua 1%.
Vi dy, nhu st dung trong ddy, thuét ngit "khoang 100" bao gdm 99 va 101 va tit ca cac
gid tri & gitta hai gia tri nay (vi du, 99,1, 99,2, 99,3, 99,4, v.v.).

Mic di ¢6 thé sir dung phuwong phap hoiic nguyén liéu bit ky tuwong tu hodc
tuong duong vdi cdc phuong phap hodc nguyén li€u dugc mo ta trong day trong thyuc
hanh hoic thtr nghiém cta sang ché, cac phuong phap va nguyén lidu vu tién duge mo

ta sau day.
Dinh nghia

“Yéu td biét hoa ting truéng ngudi 8”, “GDF8” va “myostatin” dugc str dung
thay thé cho nhau dé chi protein dwoc ma hoa bang trinh tu axit nucleic trong SEQ ID
NO:338 va protein ndy c6 trinh ty axit amin trong SEQ ID NO:339 (tién peptit) va 340
(protein trudng thanh).

Thuat ngit "khang thé", nhu st dung trong day, 1a dé chi cic phéan ti globulin
mién dich bao gdm bén chudi polypeptit, hai chudi ning (H) va hai chudi nhe (L) nbi
v6i nhau bing céc lién két disulfit, cling nhu cac da phan tir clia ching (vi dy, IgM).
MB&i chubi ning bao gébm ving bién dbi chudi ning (viét tit trong day 1a HCVR hoic
Vi) va ving ¢b dinh cta chudi ning. Ving c¢b dinh cta chudi ning bao gbm ba ving,
Cul, Ci2 va Cy3. Mbi chudi nhe bao gdm ving bién ddi chudi nhe (viét tit trong déy 1a
LCVR hoic Vy) va ving ¢ dinh chudi nhe. Viing ¢6 dinh chudi nhe bao gdm mdt ving
(CL1). Viing Vi va Vi, ¢6 thé dugc phén chia nhé hon thanh cic ving sidu bién ddi,
dugc goi 1a viung xé4c dinh bd thé (CDR), rai rac véi cac vung dugce bao tdn hon, dugc
goi 1a cac ving khung (FR). Mdi Vg va Vi duoc ciu tao bai ba CDR va bdn FR, sép
Xép tr ddu amin dén dau tin cung carboxy theo thtr tu sau: FR1, CDR1, FR2, CDR2,
FR3, CDR3, FR4. Theo phuong 4n khéc ciia theo sang ché, cic FR ctia khang thé khang
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GDF8 (hodc phan gin két khang nguyén cua nd) cé thé giong vdi trinh tv mam cua
nguoi, hodc c6 thé dugc bién doi tu nhién hodc nhéan tao. Trinh ty lién ng axit amin cd

thé duoc x4c dinh dva trén phén tich lién k& nhau hai hoic nhiéu CDR.

Thuét ngit "khang thé," nhu sir dung trong déy, ciing bao gdbm ménh gin két
khang nguyén cua phan tr khang thé nguyén ven. Céc thuat ngit "phan gin két khang
nguyén" cua khang thé, "manh gén két khang nguyén" ctia khang thé, va twong tu, nhu
sit dung trong day, bao gdm polypeptit hodc glycoprotein bit ky c6 trong tw nhién, c6
thé thu duoc theo phwong phap enzym, téng hop, hoic duoc didu ché bién dbi gen gin
két dic hidu khang nguyén dé tao ra phirc. Méanh gén két khang nguyén ctia khang thé
c6 thé c6 ngudn gbc, vi du, tir phan tir khang thé nguyén ven bing céac k¥ thuat thich
hop bt ky nhu k§ thuét cit bing thiy phéan protein hodc cac k¥ thuat xir Iy di truyén tai
t8 hop lién quan dén viéc didu khién va biéu hién ADN ma hoéa cac ving bién dbi va
céc vung ¢ dinh tuy chon. Cac ADN da dugc biét va/hodic c6 sin tir, vi du, cac nguén
trén thi truong, thu vién ADN (bao g@)m, vi du, cac thu vién khéng thé -thuc khuén thé),
hodc ¢c6 thé dugc téng hop. ADN c¢6 thé duoc sép xép trinh ty va xr Iy hdéa hoc hodc
bang céach st dung cac k¥ thuat sinh hoc phan tir, vi du, dé sip xép mot hodic nhidu ving
bién ddi va/hodc cb dinh thanh cdu hinh thich hop, hodc dé dua cac codon, tao cic géc

cystein, bien doi, bo sung hodc x6a céc axit amin, v.v..

Céc vi du khong han ché ctia manh gin két khang nguyén bao gém: (i) cac manh
Fab; (ii) cac manh F(ab'),; (iii) manh Fd; (iv) manh Fv; (v) phén t& Fv s¢i don (scFv);
(vi) manh dAb; va (vii) cac don vi nh4n dién t5i thiéu chtra cac gbc axit amin bét chudc
ving siéu bién ddi cua khang thé (vi du, ving xac dinh bd thé (CDR-complementarity
determining region) dugc phan l4p). Cac phan tir dugc thiét ké khac, nhu khang thé kép,
khang thé ba phan tir, khang thé bén phan tir va khang thé nhé, ciing bao gdm trong
thut ngit "manh gin két khang nguyén," nhu sir dung trong day.

Ménh gin két khang nguyén ctia khang thé dic trung s& bao gdm it nhat mot
viing bién dbi. Ving bién ddi nay c6 thé ¢6 c& hoic hop chit axit amin bt ky va thudng
s€ bao gém it nhat mot CDR lién k& v4i hodic nim trong khung véi mdt hodc nhiéu trinh
ty khung. Trong manh gin két khang nguyén cé ving VH lién két v6i ving Vi, ving
Vg va Vi ¢6 thé duge dat vi tri tuong Ung vdi mot ving khéac theo cach sép xép thich

hop bt k. Vi du, ving bién ddi c6 thé 1a dime va chtra céc dime Vi-Vig, ViV, hodc
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Vi-VL. Cach khac, manh gin két khang nguyén ciia khang thé c6 thé chira ving Vg

hodc Vi monome.

Theo mot sb phuong an, manh gin két khang nguyén cta khang thé c6 thé chira
it nhat mot ving bién ddi lién két ddng héa tri v6i it nhdt mot ving ¢d dinh. Cac cAu
hinh vi dy, khéng han ché cia viing cb dinh va ving bién dbi c6 thé im thiy nam trong
manh gén két khang nguyén cia khang thé_ theo sang ché bao gdm: (i) Vy-Cyl; (ii) Vu-
Cq2; (iii) V-Cy3; (iv) Vu-Cul-Cy2; (v) Vy-Cyl-Cy2-Cy3; (vi) Vy-Cy2-Cy3; (vil) V-
Cy; (viii) Vi-Cql; (ix) Vi-Cu2; (X) Vi-Cy3; (xi) Vi-Cyxl-Cy2; (xii) Vi-Cyl-Cy2-Cy3;
(xiii) Vi-Cg2-Cy3; va (xiv) Vi -Cr. Trong cdu hinh bét ky ctia ving ¢ dinh va ving
bién ddi, bao gdm cAu hinh vi du bét ky néu trén, ving c¢b dinh va ving bién dbi c6 thé
duoc lién két truc tiép v6i mot vung khac hodc cd thé duoc lien két boi mot vung ban 16
hoic ving két nbi nguyén ven hoic mot phan. Ving ban 18 ¢6 thé bao gdm it nhét 2 (vi
du, 5, 10, 15, 20, 40, 60 hodc hon) axit amin tao ra li€n két linh dong hodc ban linh
dong giita cac ving ¢ dinh va/hodic bién dbi lién ké trong phén tir polypeptit don. Hon
nita, manh gin két khang nguyén cta khang thé theo sang ché c¢6 thé bao gdm dime
ddng phan tir hodc di dime (hoic cac da phan tir khac) chra cac ciu hinh ving ¢b dinh
va bién ddi bit ky duoc néu trén lién két khong ddng hoa tri véi mot viing khéc va/hodc

v&i mot hodc nhidu vung VH hodc VL monome (vi du, bdi céc lién Két disulfit).

V6i cac phan tir khang thé nguyén ven, manh gin két khang nguyén c6 thé dic
hiéu don hoic da dic hiu (vi du, dic hiéu kép). Manh gin két khang nguyén da dic
hiéu ctia khang thé diic trung s& bao gdm it nhét hai ving bién ddi khac nhau, trong d6
mdi ving bién ddi c6 kha ning gin két dic hiéu v6i khang nguyén riéng biét hoic véi
epitop khéc trén ciing khang nguyén. Pinh dang khang thé da dic hiéu bit ky, bao gdbm
céc dinh dang khang thé ddc hidu kép vi du duoc boc 16 trong ddy, c6 thé bién ddi phu
hop dé str dung v& manh gin két khang nguyén cta khang thé theo sang ché bing cac
k¥ thuét thong thuong da biét trong linh vuc k¥ thuat nay.

Céc khang thé theo sang ché co thé c6 chirc ning thong qua doc tinh té bao phu
thudc bd thé (CDC -complement-dependent cytotoxicity) hoic ddc tinh qua té bao phu
thudc khang thé (ADCC-khang thé-dependent cell-mediated cytotoxicity). "Ddc tinh té
bao phu thudc bd thé " (CDC-Complement-dependent cytotoxicity) dé chi su phén giai

cac t€ bao bi€u hién khang nguyén bdi mot khang the theo sang ché trong su c6 mit cua
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b thé. "Pdc tinh qua trung gian té bao phu thudc khang thé" (ADCC) dé chi phan ting
qua trung gian t€ bao trong d6 céc té bao giy ddc té bao khong dic hiéu biéu hién cac
thu thé Fc (FcR) (vi dy, té bao diét ty nhién (NK), bach ciu trung tinh, va dai thuc bio)
nhan dang khang thé da lién két trén té bao dich va do d6 din t6i ly giai té bao dich.
CDC va ADCC c6 thé duogc dinh lwong bang cac thir nghiém d3 biét va da c6 trong linh
vuc k¥ thudt nay. (Xem, vi du, béng sang chéM}”/ s 5,500,362 va 5,821,337, va Clynes
etal., Proc. Natl. Acad. Sci. (USA) 95:652-656 (1998)).

A

Thuét ngit "gén két dic hiéu," hodic trong tu, c6 nghia la khang thé hoic méanh
gin két khang nguyén ctia né tao ra phirc véi khang nguyén twong ddi én dinh trong cac
didu kién sinh 1y. Gén két dic hidu c6 dic diém 1a hing s6 phan ly 1a 1x10°M hoic thdp
hon. Céc phuong phap dé xdc dinh lidu hai phan tir ghn két dic hiéu hay khong da biét
15 trong linh vuc nay va bao gdm, vi du, sy thdm tach cin bing, phuong phap hép thu
plasmon bé mdt, va tuong tu. Vi dy, mot khang thé "gén két dic hiéu" GDF8 nguoi,
nhu st dung trong pham vi sang ché, bao gdm céac khang thé gin két GDF8 ngudi hoic
manh ctia n6 (vi du, peptit bao gdm it nhit 6 axit amin lién tiép trong SEQ ID NO:340)
véi gia tri Kp nhdé hon khoang 1000nM, nhé hon khoang 500nM, nhé hon khoang
300nM, nhé hon khoang 200nM, nhé hon khoang 100nM, nhé hon khodng 90nM, nhd
hon khoang 80nM, nhé hon khoang 70nM, nho hon khoang 60nM, nhé hon khoang
50nM, nho6 hon khoang 40nM, nhd hon khoang 30nM, nh6 hon khodng 20nM, nho hon
khoang 10nM, nhé hon khoang 5nM, nhé hon khoang 4nM, nhé hon khoang 3nM, nhé
hon khoang 2nM, nh6 hon khoang 1nM hodc nhd hon khodng 0.5nM, nhu do dugc
trong thir nghiém hip thu plasmon bé mit. (Xem, vi du, Vi du 3, trong ban mb ta). Mot
khang thé duoc phéan 1ap gin két dic hidu GDF8 ngudi c6 thé, tuy nhién, c6 tinh phan
ung chéo véi cac khang nguyén khéac, nhu céc phan tit GDF8 tir cac loai khéc.

Thuat ngit khang thé “4i lyc cao” dé chi cdc khang thé c6 kha ning gin két véi
GDF8 v6i hing sb phan ly (Kp) khoang 10™*M hoic thip hon, khoang 10°M hozc thip
hon, khoang 10""°M hoic thép hon, khoang 10" M hoic thép hon, hodc khoang 1012 M
hodc thip hon, nhu do dugc bsi phwong phap hip thu plasmon bé mit, vi du,
BIACORE™ hodc ELISA 4i luc-hoa tan.

Thuét ngit “tdc do phan ly chdm” hoiic “Koff” c6 nghia 14 khang thé phan ly khoi
GDF8 v6i hing s6 téc do 1a 1 x 107" hogc thip hon, tt hon 14 1 x 10™ s hodc thép
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hon, nhu dugc xac dinh bdi phuong phap hép thu plasmon bé mit, vi du, BIACORE™™.

Khéang thé “trung hoa” hodc “trc ché”, c6 nghia 1 khang thé ma su gén két cua
n6 vai GDF8 gay ra su Uc ché hoat tinh sinh hoc ctia GDF8. Su ttc ché hoat tinh sinh
hoc ctia GDF8 nay c6 thé duogc danh gia béng cach do mét hodic nhiéu chit chi thi cua
hoat tinh sinh hoc GDF8. Cac chét chi thi cho hoat tinh sinh hoc GDF8 c6 thé dugc
danh gia béng mot hodc nhidu thu nghiém in vitro hodc in vivo chuin da biét trong linh

vuc k¥ thuat nay (xem vi du sau day).

Khang thé khang GDF8 ngudi nguyén ven duogc boc 16 trong day c6 thé bao gdm
mot hodc nhiéu doan thé axit amin, doan 1<“)ng va/hodc doan x6a trong khung va/hoac
vung CDR cutia ving bién dbi cua chudi nidng va chudi nhe so v&i trinh ty mam tuong
ng. Cac dot bién nay c6 thé d& dang x4c dinh bing cach so sanh trinh ty axit amin
dugc boc 10 trong day véi cic trinh tu mam di c6 tir, vi dy, cac dit liéu trinh tw khang
thé da cong bd. Sang ché bao gdm céac khang thé, va manh gin két khang nguyén cia
ching, c6 ngudn gdc tir trinh ty axit amin bit ky dugc boc 16 trong day, trong d6 mot
hodc nhiéu axit amin trong mot hodc nhiéu khung va/hodc ving CDR dugc dot bién
nguoc thanh cac gbc mam twong tng hoidc thanh doan thé axit amin bao tdn (tw nhién
hoic khong tw nhién) cta cic gbc mam tuwong tmg (c4c thay dbi trinh tu nhu vy dugc
goi 1a "dot bién nguoc trinh ty mam"). Cac chuyén gia trong linh vuc nay, bt du tir
cac trinh ty vung bién d6i chudi nhe va nang dugc bdc 19 trong day, co thé d& dang tao
ra nhiéu khang thé va manh gén két khang nguyén chira mot hoic nhiéu dot bién nguoc
trinh tw mim riéng biét hoic td hop cuia chiing. Theo mdt sb phwong 4n, tit ca cac gbe
khung va/hoic CDR nam trong viing Vi va/hoic Vi, duoc dot bién nguoc thanh trinh ty
mam. Theo cac phuong 4an khac, chi mot sé gbc duoc dot bién nguoc thanh trinh tu
mam, vi du, chi cic gbc bi dot bién trong 8 axit amin dau tién cia FR1 hodc nim trong
8 axit amin cudi cling ctia FR4, hoic chi cac gbc ddt bién tim thiy trong CDR1, CDR2
hoic CDR3. Hon nita, cac khang thé theo sang ché c6 thé chira t6 hop bit ky cua hai
hodc nhiéu doan dot bién ngugc trinh tu mam nim trong vung khung va/hodc CDR, tirc
la, trong d6 mdt ) gbc riéng biét duoc dot bién ngugc thanh trinh ty mim trong khi
mot sb géc khac thi khac biét v6i trinh ty mim duge gilt lai. Khi thu dugc, cac khang
thé va manh gin két khang nguyén nay chira mot hodc nhiéu dot bién nguoc trinh tyr
mam c6 thé duge kiém tra d& dang vé mot hodc nhidu dic tinh mong mudn nhu, tinh

dic hidu gin két dugc cai thién, 4i luc gin két ting, dic diém sinh hoc dbi khang hoic

-15-



31407

chu véan tang 1én hodc dugc cai thién (nhu trudng hgp nay co thé), tinh sinh mién dich
giam, v.v.. Cac khang thé va manh gin két khang nguyén thu dugc theo cach chung nay

1a ndm trong pham vi ctia sang cheé.

Sang ché ciing bao gém khang thé khang GDF8 chita cic bién thé cia trinh tu
axit amin HCVR, LCVR, va/hodc CDR bt ky dugc boc 16 trong day c6 mot hodic nhiéu
doan thé bao tdn. Vi du, sang ché bao gdbm khang thé khang GDF8 c6 céc trinh ty axit
amin HCVR, LCVR, va/hodc CDR véi, vi du, 10 hodc it hon, 8 hodc it hon, 6 hoac it
hon, 4 hodc it hon, v.v.. doan thé axit amin bao tdn tuong Ung v6i trinh ty axit amin
HCVR, LCVR, va/hoic CDR bt ky dugc bdc 1o trong ddy. Theo mdt phuong an,
khang thé bao gém HCVR c6 trinh ty axit amin duwogc chon tir SEQ ID NO:360 va 376
v6i 8 hodc it hon doan thé axit amin bao tdn. Theo phwong an khac, khang thé bao gdm
HCVR c¢6 trinh ty axit amin dugc chon tir SEQ ID NO:360 va 376 véi 6 hoac it hon
doan thé axit amin bao ton. Theo phwong 4n khac, khang thé bao gdm HCVR c6 trinh
tu axit amin dugc chon tir SEQ ID NO:360 va 376 véi 4 hodc it hon doan thé axit amin
bao ton. Theo phwong 4an khac, khang thé bao gdbm HCVR c6 trinh tr axit amin dugc
chon tir SEQ ID NO:360 va 376 v6i 2 hoic it hon doan thé axit amin bao tdn. Theo mot
phuong an, khéng thé bao gém LCVR c¢6 trinh tu axit amin dugc chon tor SEQ ID
NO:368 va 384 véi 8 hodc it hon doan thé axit amin bao ton. Theo phuong 4n khéc,
khang thé bao gdm LCVR c¢6 trinh tu axit amin dugc chon tir SEQ ID NO:368 va 384
v6i 6 hoic it hon doan thé axit amin bao tdn. Theo phwong 4n khéc, khang thé bao gdm
LCVR c¢6 trinh tu axit amin dugce chon tir SEQ ID NO:368 va 384 vdi 4 hodc it hon
doan thé axit amin bao tdn. Theo phuwong 4n khac, khang thé bao gdm LCVR c6 trinh tu
axit amin dugc chon tir SEQ ID NO:368 va 384 with 2 hodc it hon doan thé axit amin

bao ton.

Theo mét sb phwong 4n, khang thé hoic manh khang thé theo sang ché c6 thé
duge ndi véi géc didu tri géc c6 tac dung diéu tri (“thé lién hop mién dich”), nhu doc tb
té bao, dugc chit hoa tri liéu, va chit trc ché mién dich hoic dong vi phong xa.

"Khang thé duoc phan lap," nhu sir dung trong ddy, c6 nghia 13 khang thé da
duoc xac dinh va phan 14p va/hodc thu nhan tir it nhit mot thanh phén trong mdi trudng
tu nhién cta n6. Vi dy, khéng thé da duoc phén lap hodc léy ra tir it nhat mot thanh

phan ciia co quan, mé hoic té bao trong d6 khang thé tdn tai tu nhién hodc duoc sinh ra
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tu nhién 13 "khang thé dugc phan 1ap" theo muc dich ciia sang ché. Khang thé duoc
phan 14p ciing bao gém khang thé in situ nim trong té bao tai td hop, ciing nhu khang
thé da dugc dua vao it nhit mot bude tinh ché hoic phan 1ap. Theo mot sb phuong an,
khang thé dwoc phan 14p c6 thé vé co ban 1 khong cé cic nguyén lidu té bao va/hoic
hoa chét khac.

Thuit ngit "hép thu plasmon bé mat", nhu st dung trong day, dé chi hién tugng
quang hoc cho phép phén tich cac phan Gng ddc hiéu sinh hoc thoi gian thuc bing cach
phat hién c4c bién dbi trong ndng do protein trong chit nén cam bién sinh hoc, vi du sir
dung hé BIACORE™ (Pharmacia Biosensor AB, Uppsala, Sweden va Piscataway,
N.J).

Thuét ngir "Kp", nhu st dung trong déy, 1a dé chi hing s phén ly cin bing ctia

phan tng khang thé-khang nguyén cu thé.

Thuét ngit “epitop” bao gém yéu t6 quyét dinh, t6t hon 14 yéu t6 quyét dinh
polypeptit, c6 kha ning gin két dic hidu véi globulin mién dich hogc thy thé té bao T.
Theo mét sb phuong an, cac yéu td quyét dinh epitop bao gdm cac nhém hoat dong héa
hoc bé mit cia céc phén tir nhu axit amin, chudi bén ctia duwdng, cac nhém phosphoryl,
hodac nhém sulfonyl, va, theo mdt sb phuong 4n, c6 thé ¢co dic diém cAu truc ba chiéu
riéng biét, va/hoic dic diém dién tich riéng biét. Epitop 12 viing ctia khang nguyén gin
két boi khang thé. Theo mot sb phuong én, khang thé dugc cho 1a gén két dic hiéu mot
khang thé khi n6 vu tién nhan dang khang nguyén dich ciia né trong hdn hgp phtic clia
protein va/hodc céc dai phéan tir. Vi du, khang thé duoc cho 1a gén két dic hidu khéng
nguyén khi gia tri Kp thap hon hoic bang 10" M, thép hon hoic bing 10° M, hoic thip
hon hoic bang 107°M. |

Protein hodc polypeptit 14 "vé& co ban tinh khiét," "vé co ban dong nhat" khi it
nhét khoang 60 dén 75% mAu thé hién mot loai polypeptit don nhat. Polypeptit hoic
protein nay c6 thé 1a monome hoic da phan tit. Polypeptit hogc protein vé co ban tinh
khiét dic trung s€ bao gém khoang 50%, 60, 70%, 80% hodc 90% trong luong/trong
lugng mAu protein, thong thudng tinh khiét khoang 95%, va t6t hon 13 trén 99%. Do
tinh khiét protein hodc ddng nhét c6 thé duge xac dinh bing mot sé phuwong phap da
biét trong linh vuc ndy, nhu dién di gel polyacrylamit ctia m3u protein, sau d6 hién anh

dai polypeptit don khi nhuém mau gel bang thudc nhudm d biét trong linh vyc k¥ thuat
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nay. Dbi voi mot sb muc dich, dd phan giai cao hon c6 thé thu duge bang phwong phap

HPLC hodc phuong phap khac da biét trong linh vuc tinh ché.

Thuét ngit "chét trong tu polypeptit hodc bién thé" nhu st dung trong day dé chi
polypeptit bao gdm doan c6 it nhit 25 axit amin c6 d twong ddng vé& co ban véi mot
phin cia trinh ty axit amin va c6 it nhat mot trong cac dic tinh sau: (1) gén két dic hiéu
v GDF8 trong céc diéu kién gén két 6n dinh, hodc (2) c6 kha nang trc ché hoat tinh
sinh hoc ciia GDF8. Dic trung, chét twong tu polypeptit hoic bién thé bao gdm doan
thé axit amin bao tdn (hoic doan 1dng hodic doan x6a) dbi vdi trinh tw ¢ trong tw nhién.
Céc chét twong tu dic trung c6 do dai it nhat 20 axit amin, it nhat 50, 60, 70, 80, 90,
100, 150 hodc 200 axit amin hodc dai hon, va thuong c6 thé cang dai nhu polypeptit

trong tu nhién chidu dai ddy du cang tdt.

Céac doan thé axit amin dugc wu tién 13 cac doan thé: (1) lam giam dd nhay cam
véi su thily phan protein, (2) 1am giam d9 nhay cam véi sy oxy hda, (3) thay ddi ai luc
ghn két dé tao ra phirc protein, (4) thay ddi i luc gin két, va (4) gay ra hoic bién ddi
céc dic tinh hoa ly hodc dic diém chirc ning cua céc chit twong tu nay. Céc chit twong
tw ¢6 thé bao gém cac dot bién khac nhau cua trinh tu khac trinh tu peptit c¢6 trong tu
nhién. Vi du, cic doan thé axit amin don hodc nhiéu axit amin (t5t hon 13 doan thé axit
amin bao tdn) c6 thé dugc tao ra trong trinh ty c6 trong tu nhién (t6t hon 14 trong phan
cta polypeptit nim ngoai (cac) viing tao su tiép xtc ndi phén tir. Poan thé axit amin bao
tdn vé& co ban khong thay ddi dic didm ciu tric cta trinh tw gbe (vi du, axit amin thay
thé khong nén nhim dé pha v& su xoén trong trinh tu gdc, hodc 1am gidn doan cic dang
khéc cta cAu trac bac hai 1a dic trung cua trinh tu géc). Vi du v& céc clu triic bic mot
va bic ba da biét trong linh vuc k¥ thut ndy dwoc md ta trong Proteins, Structures and
Molecular Principles (Creighton 1984 W. H. Freeman and Company, New York;
Introduction to Protein Structure (Branden & Tooze, eds., 1991, Garland Publishing,
NY); va Thornton et at. 1991 Nature 354:105.

Céc chat trong tur khong phai 12 peptit thuong dugc st dung trong linh vuc cong
nghiép duge 13 cic duge chét véi cac dic diém twong tw nhu cic peptit khudn. Céc dang
ctia hop chit khong phai peptit dugc goi 1a "chét gia peptit" hodc "chit giéng peptit"
(xem, vi du, Fauchere (1986) J. Adv. Drug Res. 15:29; va Evans et al. (1987) J. Med.

Chem. 30:1229. Céc doan thé hé thdng chira mot hoic nhiéu axit amin cta trinh ty lién
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mg v6i D-axit amin cing dang (vi du, D-lysin & vi tri cia L-lysin) ciing c6 thé dugc st
dung dé tao ra cac peptit n dinh hon. Ngoai ra, cac peptit nhan tao bao gbém trinh tu
lién tng hodc bién thé trinh tu lién ung vé co ban giéng hét c6 thé dugc tao ra bdi céac
phuong phap di biét ro trong linh vuc k§ thudt nay (Rizo et al. (1992) Ann. Rev.
Biochem. 61:387), vi du, bing cach bd sung cc gbc cystein ndi c6 kha ning tao cac cdu

disulfit ndi phan tir s€ dong vong peptit nay.

Thuat ngit "phan trim twong ddng v& trinh tu" trong céc trinh ty axit nucleic 1a
dé chi cac gbc trong hai trinh ty gibng nhau khi sip xép mot cach ph hop t6i da. So
sanh su giéng nhau theo chidu dai cua trinh ty c6 thé 13 trén mot doan dudi it nhét
khoang 9 nucleotit hodic nhiéu hon, thong thuong it nhit khoang 18 nucleotit, thudong
gip hon it nhit khoang 24 nucleotit, dic trung it nhit khoang 28 nucleotit, dic trung
hon it nhét khoang 32 nucleotit, va tt hon la it nhat khoang 36, 48 nucleotit hodc nhiéu
hon. C6 mdt sb céac thuét toan khac nhau da biét trong linh vyc k¥ thuét c6 thé su dung
dé xac dinh do déng nhét trinh tu nucleotit. Vi du, trinh tu polynucleotit cd thé so sanh
bing FASTA, Gap hoic Bestfit, 1a cic chuong trinh trong g6i Wisconsin phién ban
10.0, Genetics Computer Group (GCG), Madison, Wis. FASTA, bao gém, vi du, cac
chwong trinh FASTA2 va FASTA3, cung cip trinh tw sip xép va phan trim ddng nhét
trinh ty clia cac viing tring nhét gifta cac trinh ty dang xem xét va nghién ctru (Pearson
(1990) Methods Enzymol. 183:63-98 va (2000) Methods Mol. Biol. 132:185-219). Trir
khi dugc ghi chu khac, cac thong sb mic dinh ddi v&i mot chuong trinh cu thé hoic
thuét toan duge st dung. Vi du, phé‘m tram déng nhét trinh tu gifta céc trinh tu axit
nucleic ¢6 thé duge xac dinh bing FASTA v6i cac thong sb mic dinh cta né (c& tir1a 6
va hé s6 NOPAM dbi voi ma tran tinh diém) hodc st dung Gap véi céc thong sb mic

dinh nhu duoc cung cp trong GCG phién ban 6.1.

Nhic dén trinh tu axit nucleic bao gdm bd thé cua no trir khi duge néu cu thé
khac. Do d6, nhic dén phan tir axit nucleic ¢6 trinh ty cu thé nén duge hiéu 1a bao gém
ca soi bd sung ctia né, véi trinh t bd sung ciia né. Thong thudng, linh vuc k§ thuat st
dung thuat ngit "phan trim ddng nht trinh tu", "phin trim twong ty trinh ty" va "phin
tram tuong ddng trinh tu" thay thé cho nhau. Trong pham vi sang ché, cac thuit ngft nay

c6 cung mot nghia doi véi cac trinh ty axit nucleic.

Thudt ngit "v€ co ban twong giong nhau", hodc "vé co ban giong nhau vé trinh
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tw," khi néi dén axit nucleic hodc manh cda no, chi ra réng, khi duoc sép xép tdi vu véi
céc doan 16ng nucleotit thich hop hoic doan x6a véi axit nucleic khac (hoidc soi bd sung
ctia n6), thi dd ddng nhét trinh tir nucleotit it nhit 12 khoang 90%, it nhit khoang 95%, it
nhét khoang 96%, it nhit khoang 97%, it nhit khoang 98% hodc it nhit khoang 99% vé
cac bazo nucleotit, nhu do dugc béi thuat toan da biét bt ky vé d6 déng nhét trinh tu,
nhu FASTA, BLAST hoéc Gap, nhu ban luén & trén.

Khi st dung véi polypeptit, thudt ngit "vé co ban gidng nhau" hoic “vé co ban
gibng hét” c6 nghia 12 hai trinh ty peptit, khi dugc sip xép 61 vu, nhu béi chuong trinh
GAP hodc BESTFIT st dung céc trong lugng doan cach mdc dinh, c6 chung it nhét
khoang 80% d6 ddng nhét trinh tu, it nhit khoang 90%, it nhit khoang 95%, it nhit
khoang 98% hodc it nhét khoang 99% do¢ déng nhét trinh tu. Tét hon 13, cac vi tri géc
khong gidng hét s& khac & doan thé axit amin bao tén. "Poan thé axit amin bao ton " 1a
mdt trong cac gdc axit amin duoc thé béi gbe axit amin khéc c6 chudi bén (nhém R) véi
cac dic diém hoa hoc tuong tu (vi du, dién tich hodc tinh ky nudc). Néi chung, doan thé
axit amin bao tdn vé co ban s& khong thay dbi cac dic didm chirc ning cua protein.
Trong trudng hop hai hodc nhiéu trinh tw axit amin khéc nhau bai doan thé bao ton,
phan trim déng nhét trinh tu hodc do tuong dwong c6 thé dwgc didu chinh tang 1én dé
chinh x4c d6i v6i ban chit bao ton ciia phép thé. Cac phuong thirc dé thuc hién sy didu
chinh nay da duoc biét béi cac cac chuyén gia trong linh vuc nay. Xem, vi dy, Pearson
(1994) Methods Mol. Biol. 24:307-331. Vi du vé cdc nhém axit amin c6 chudi bén véi
dic diém hoa hoc tuong ty bao gém 1) cac chudi bén béo: glyxin, alanin, valin, leuxin
va isoleuxin; 2) c4c chudi bén béo -hydroxyl: serin va threonin; 3) chudi bén chira amit:
asparagin va glutamin; 4) chudi bén thom: phenylalanin, tyrosin, va tryptophan; 5)
chudi bén bazo: lysin, arginin, va histidin; va 6) chudi bén chira lvu huynh 1a cystein va
methionin. Cac nhom thé axit amin bao tdn duoc uu tién la: valin-leuxin-isoleuxin,
phenylalanin-tyrosin, lysin-arginin, alanin-valin, glutamate-aspartate, va asparagin-
glutamin. C4ch khdc, phép thay thé bao ton 1a su thay ddi bt ky c6 gia tri dwong trong
ma trin PAM250 log-xac sudt dugc bdc 16 trong Gonnet et al. (1992) Science
256:1443-45. Sy thay thé "bao tdn trung binh" 1a su thay thé bét ky c6 gid tri khong 4m
trong ma trin PAM250 log-xéc suét.

Su twong tu vé trinh tw dbi véi polypeptit, cling dugc coi 1a 46 ddng nhét trinh

tu, dic trung duge do bang phin mém phén tich trinh ty. Phin mém phan tich protein s&
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1am khép cAc trinh tu tuong tu bang cac phép do dd tuwong tw gin cho cic doan thé,
doan x6a khac nhau va cac didu chinh khaé, bao gém doan thé axit amin bao tdn. Vi du,
GCG chira cac chwong trinh "Gap" va "Bestfit" c6 thé sir dung véi cac thong s6 mic
dinh dé x4c dinh d9 twong ddng trinh tu hodc do ddng nhit trinh tw giita cac polypeptit
ho gan, nhu céc polypeptit twong ddng tir cac loai khac nhau cua sinh vét hodc gitta
protein kiéu dai va protein dot bién cua né. Xem, vi du, GCG Version 6.1. C4c trinh tu
polypeptit cling c6 thé duoc so sanh sbing FASTA sir dung céc théng sé mic dinh hodc
duoc khuyén cdo, chwong trinh trong GCG phién ban 6.1. FASTA (vi du, FASTA2 va
FASTA3) cung cip trit tu sip xép va phén trim ddng nhét trinh ty cta cac ving c6
doan lap khép nhét gifta cc trinh tu dang xem xét va nghién ctru (Pearson (2000),
supra). Thuat toan dugc vu tién khac khi so sanh trinh ty theo sédng ché véi dit liéu chua
mot lugng 16n céc trinh tu tir cdc sinh vét khéc nhau 14 chuong trinh may tinh BLAST,
-ddc biét 1a blastp hodc tblastn, stt dung cac thong s6 mic dinh. Xem, vi dy, Altschul et
al. (1990) J. Mol. Biol. 215:403-410 va Altschul et al. (1997) Nucleic Acids Res.
25:3389 402.

Do dai cua trinh tw polypeptit so sanh vé d6 twong ddng thudng it nhét 1 khoang
16 gbc axit amin, it nhat khoang 20 gdc, it nhit khoang 24 gbc, it nhit khoang 28 gbc,
hoic it nhat khoang 35 gdc. Khi nghién ciru dit liéu chira cac trinh ty tir s§ lwong 16n

cac sinh vat khac nhau, tot hon 1a so sanh céac trinh tu axit amin.

Thuit ngtt "lugng c6 hi€u qua" 1a néng d6 hozic luong cua khang thé hodic manh
gin két khang nguyén cta khang thé gay ra muc dich duoc néu cu thé. "Lugng c6 hiéu
qua" ctia khang thé khang GDF8 hoic manh gin két khang nguyén cia khang thé cua
n6 c6 thé duge xdc dinh theo kinh nghiém. Hon nfta, "lugng c6 hi€u qua didu tri" 1a
ndng d6 hoic lwgng khang thé khang GDF8 hoic manh gin két khang nguyén ciia né c¢6
hiéu quéa dé dat dugc hiéu qua didu tri nhit dinh. Luong ndy ciing ¢6 thé duoc xac dinh

theo kinh nghiém.
San xuét khang thé nguoi

Phuong phap tao ra cac khang thé don dong, bao gdm cac khang thé don dong
ngudi diy di da biét trong linh vuc k§ thuat nay. Cac phuong phap da biét ¢6 thé duoc
str dung trong pham via sang ché dé tao ra cac khang thé nguoi gin két dic hiéu véi

GDF8.
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Str dung ky thust VELOCIMMUNE™ hoic ki thuat bat ky da biét dé tao ra cac
khang thé don dong, khang thé kham 4i luc cao v6i GDF8 ban diu dwoc phén 1ap c6
viing ning ctia ngudi va ving hing dinh cta chudt. Theo phén thi nghiém sau day, céc
khéng thé c6 dic diém va duoc chon vé dic tinh mong mudn, bao gdm 4&i luc, tinh chon
loc, epitop, v.v. Cac ving cb dinh ctia chudt duge thay thé boi viing ¢b dinh ciia ngudi
mong mudn dé tao ra khang thé nguoi ddy du theo sang ché, vi du kiéu dai hoic IgG1
hodc IgG4 bién dbi. Trong khi ving c¢b dinh duoc chon c6 thé thay dbi theo muc dich st
dung cu thé, sy gin két vi khang nguyén 4i luc cao va dic diém dic hidu dich c6 ving
bién dbi.

No6i chung, cdc khang thé theo séng ché ¢6 4i luc cao, dic trung c6 gid tri Kp tir
10" dén 10 M, khi dugc do bing cach gin két véi khang nguyén trén pha rén hoic
trong pha 1ong. Cac ving ¢d dinh ctia chudt dugc thay thé béi cac ving ¢ dinh cia
ngudi mong mubn dé tao ra cac k¥ thuat ngudi ddy di theo sang ché, vi du IgG1 kiéu
dai (SEQ ID NO:335) hozic IgG4 (SEQ ID NO:336), hodc IgG1 hoic IgG4 bién ddi (vi
du, SEQ ID NO:337). Trong khi viing ¢b dinh dugc chon c6 thé thay dbi theo muc dich
st dung cu thé, su gén két véi khang nguyén ai lyc cao va cac dac diém d3c hiéu dich

c6 trong ving bién dbi.
Tuwong duong sinh hoc

Khéng thé khang GDF8 va manh khang thé theo sang ché bao gdm céc protein
c6 trinh tu axit amin thay dbi so voi cac cac khéng thé dugc mo ta, nhung van gilt dugc
kha ning gén két véi GDF8 ngudi. Cac khang thé bién thé va manh khang thé nhu vay
bao gém mdt hodic nhidu doan thém, doan xda, hodic doan thé axit amin so véi trinh tu
gbc, nhung biéu hién hoat tinh sinh hoc v& co ban tuong dwong véi cac khang thé duge
md td. Nhu vay, trinh tw ADN mi héa khang thé khang GDF8 theo séng ché bao gom
céc trinh tu chira mét hodc nhidu doan x6a, doan thém, hoic doan thé nucleotit so véi
trinh tu bdc 16, nhung ma hoéa khang thé khang GDF8 hoic manh khang thé v& co ban
tuong duong sinh hoc véi khang thé khang GDF8 hodc méanh khéang thé theo sang ché.

Vi du vé céc axit amin va trinh ty ADN bién thé nhu vay dugc ban luan & trén.

Hai protein gin két khdng nguyén, hoic khang thé, duoc xem 13 tvong duong
sinh hoc néu, vi du, ching la chét twong duong vé mit duge luc hoic cic dugc chét

thay thé ma tdc d6 va mirc do hdp thu cta ching khong thé hién sw khic biét dang ké
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khi str dung & cung liéu phan tir trong céc didu kién thi nghiém tuong tu, hoic 1a lidu
don hodic nhiéu liéu. Mot s khang thé s& dugc coi 1a tuong tuong hodc dugc chét thay
thé néu ching twong dwong vé mirc d6 hap thu nhung khong twong duong vé toc d6 hip
thu va con ¢6 thé coi 1a trong dwong sinh hoc néu cac khac biét v& tc d6 hap thu nay la
¢6 dung y va dugc phan anh trén nhén, khong cin thiét phai dat dugc ndng d6 duge chit
¢6 hiéu qua trong co thé khi, vi du, stt dung mén tinh, va dugc coi 1a khdng c6 y nghia

diéu tri v6i san pham thudc cu theé dugce nghién ciru.

Theo mdt phuong 4n, hai protein gin két khang nguyén 1a twong duong sinh hoc
néu khong c6 su khac biét c¢6 ¥ nghia vé mit 1Am sang trong do an toan, do tinh khiét,

va hi€u luc ctia ching.

Theo mot phwong 4n, hai protein gin két khang nguyén 1a twong dwong sinh hoc
néu mot bénh nhan c6 thé dbi mot hodc nhiéu 14n gifta san phém mong mubn va san
phim sinh hoc ma khong 1am ting du doan nguy co tac dung phu, bao gbm sy thay ddi
¢4 y nghia 14m sang trong tinh sinh mién dich, hoic hiéu luc bi gidm di, so véi viée didu

trj lién tuc ma khong chuyén thude.

Theo mdt phuong 4n, hai protein gin két khang nguyén 1a twong duong sinh hoc
néu c hai hoat dong theo mot hodc nhiéu co ché hoat déng chung trong didu kién hoic

cac diéu kién str dung, & mirc d0 ma cac co ché nay da dugc biét.

Twong dwong sinh hoc ¢6 thé duge chtrng minh bing céc phuong phép in vivo
va in vitro. Phép do twong duong sinh hoc bao gom, vi du, (a) thir nghiém in vivo &
nguoi hodc dong vat c6 vi khéc, trong do ndng d6 cia khang thé hoic chit chuyén hoa
cua n6 dugc do trong mau, huyét twong, huyét thanh, hodc cic dich sinh hoc khac 1a
ham theo thoi gian; (b) thr nghi€ém in vitro da dugce hiéu chinh va duge du dodn mot
cach hop 1y vé s lidu sinh kha dung in vivo clia ngudi; (c) thit nghiém in vivo & ngudi
hodc cac dong vat co6 va khac trong d6 hi¢u qua dugce hoc cAp tinh thich hop cta khang
thé (hodc dich cta nd) duge do 1a ham theo thdi gian; va (d) trong thit nghiém Iam sang
duogc kiém soat chit ché tao ra do an toan, hiéu qua, hodc sinh kha dung hoic tinh twong

duong sinh hoc ctia khang thé.

Bién thé twong duong sinh hoc ctia khang thé khang GDF$ theo sang ché c6 thé
duoc xady dung béng cach, vi du, tao ra cac doan thé khac nhau vé géc hodc trinh tu

hodc xba cac géc hodc trinh ty tdn cung hodc bén trong khong can thiét cho hoat tinh

-23-



31407

sinh hoc. Vi du, cac géc cystein khong can thiét cho hoat tinh sinh hoc c6 thé dugc bd
di hoic thay thé bing céac axit amin khac d& ngin can sy hinh thanh cac cau disulfit ndi
phan tr khong can thiét hoic sai khi hoan nguyén. Trong ban mé ta, cic khang thé
trong duwong sinh hoc c¢6 thé bao gdm khang thé bién thé khang GDF8 chwra céc thay
d6i axit amin diéu chinh cac dic diém glycosyl hoa cia cac khang thé nay, vi du, cac

dot bién 1am giam hoic loai su glycosyl héa.
Xay dung ban dd epitop va cac k§ thuét ¢6 lién quan

Pé sang loc cac khang thé gin két véi epitop cu thé (vi du, cac khang thé &c ché
su gén két cua IgE véi thu thé 4i luc cao cia no), thir nghiém trc ché chéo thong thudng
nhu dugc mé ta trong Harlow va Lane (1990) supra c6 thé duge thuc hién. Cac phuong
phap khic bao gdm cac dot bién quét alanin, nhuém mau peptit (Reineke (2004)
Methods Mol Biol 248:443-63), hodc k¥ thuédt phan tich tdch peptit. Ngoai ra, cac
phuong phap nhu phwong phép cit epitop, chiét epitop va didu chinh héa hoc cac khang
nguyén c6 thé dugc st dung (Tomer (2000) Protein Science 9:487-496).

Thuét ngit "epitop" dé chi vi tri trén khang nguyén ma té bao B va/hoic T dap
ting tai d6. Cac epitop té€ bao B c6 thé dugc hinh thanh tir axit amin lién tiép hodc axit
amin khong lién tiép gan k& nhau béi su gip nép protein. Epitop tao thanh tir axit amin
lién tiép ddc trung duogc gitr lai khi tiép xtc véi cac dung moi gy bién tinh, trong d6
epitop hinh thanh tir sy gdp nép bc ba dic trung 13 s& mét di khi xir 1y véi cac dung
mdi gy bién tinh. Epitop dic trung bao gdm it nhét 3, va thong thudng hon 13, it nhét 5
hoic 8-10 axit amin trong cAu hinh khéng gian duy nhét.

Phuong phap MAP (Modification-Assisted Profiling), ciing dugc biét 13 ASAP
(1ap profil khang thé dya trén ciu tric khang nguyén) 1a phuong phap phén loai mot sb
16n cac khang thé don dong (mAb) khang lai cing khang nguyén theo do tuong tw clia
profil gin két ctia mdi khang thé véi cc bé mit khang thé dugc bién dbi héa hoc hodc
enzyme (US 2004/0101920). Mbi tai liéu c6 thé phan 4nh epitop don nhét hoic 13 khac
biét hin hodc tring mdt phin véi epitop ddc trung clia nhom nay. K§ thudt ndy cho
phép loc nhanh chéng cic khang thé gidng hét vé mit di truyén, sao cho viée xéac dinh
dic diém nay c6 thé tap trung vao cac khang thé khac nhau vé mit di truyén. Khi st
dung dé sang loc thé lai, MAP c6 thé tao diéu kién dé xac dinh cac dong lai hiém dé tao

ra cic mAb c6 dic diém mong mudn. MAP c6 thé dugce st dung dé sdap xEp khang the
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khéng GDF8 theo sang ché thanh cic nhom khang thé gén két epitop khac nhau.

Sang ché bao gdbm khang thé khang GDF8 va manh gin két khang nguyén cla
khang thé s& gin két epitop ddc hidu cia GDF8 ngudi (SEQ ID NO:340) va c6 kha
ning (e ché hoat tinh sinh hoc ctia GDF8. Theo mét phuong 4n, khing thé hodc manh
gin két khang nguyén clia né gén két trong epitop chira cac gbc axit amin tir 1 dén 109;
tir 1 dén 54; tir 1 dén 44; tir 1 dén 34; tir 1 dén 24; va tir 1 d&én 14. Theo phuong 4n khac,
khang thé hosic manh gin két khang nguyén cia né gin két trong epitop gdm c6 gbc
axit amin tlr 65 dén 72; tir 35 dén 109; tir 45 dén 109; tir 55 dén 109; tir 65 dén 109; tir
75 dén 109; tir 85 dén 109; tir 92 dén 109; hoic tir 95 dén 109. Theo phuong an khéc,
khéng thé hodc méanh gin két khang nguyén cta n6 gin két trong epitop bao gdbm gbc
axit amin tir 48 dén 72; tir 48 dén 69; tir 48 dén 65; tir 52 dén 72; tir 52 dén 65; hoc tir
56 dén 65. Theo cac phwong 4n cu thé, khang thé hoic manh gin két khang nguyén cia

n6 c6 thé gin két trong 2 hoic nhiéu epitop.

Séang ché ciing bao gdm céc khang thé va manh gin két khang nguyén cia ching
gin két GDF8 trudng thanh kiéu dai (SEQ ID NO:340) nhung khong gén két cac peptit
phan 14p c6 trinh tu ngén hon trinh ty axit amin day du ctia SEQ ID NO:340. Vi du,
sang ché bao gdbm khang thé khang GDF8 gin két GDF8 trudng thanh kiéu dai (SEQ ID
NO:340) nhung khong gin két peptit phén.lép bao gdm tir 10 dén 40 axit amin lién tiép
cia SEQ ID NO:340. Sang ché ciing bao gdm khang thé khang GDF8 khong gén két
epitop tuyén tinh bit ky trong GDF$ trudng thanh kiéu dai. Theo mét sb phuong an cua
sang ché, khang thé khang GDF8 nay gin két GDF$ truéng thanh kiéu dai cia ngudi
bao gdm SEQ ID NO:340 nhung khéng gin két mot hodic nhidu peptit GDF8 phan lap
¢6 trinh tu axit amin dugc chon tir nhém bao gém axit amin 1-14, 1-18, 17-42, 48-65,
48-69, 48-72, 52-65, 52-72, 56-65, 56-72, 65-72, 73-90, 75-105 va 91-105, cia SEQ ID
NO:340. Theo mdt sd phuong an, khang thé khang GDF8 khong gin két peptit GDF8
bat ky néu trén. Céac phuong phap dé x4c dinh liéu khang thé néu ra c6 kha ning gén két
peptit GDF8 cu thé da duoc cac chuyén gia trong linh vuc nay biét r3. Mot phuong
phép vi du dugc minh hoa béi Vi du 7 trong day, trong d6 cac peptit GDF8 dugc gz“'m
v6i céc thé trung tAm, cic khang thé dugc bd sung vao thé trung tam két ndi vai peptit
ndy, va, sau d6 1a budc rira, thé trung tdm gin v6i khang thé dugc phat hién. Sy khéng
c¢6 mit ca cac khang thé gin két chi ra ring cic khang thé khong gin két vai peptit cu

thé dwoc thir nghiém.
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Sang ché ciing bao gdm cac khang thé ngudi dugc phén 1ap, hoic manh gin két
khang nguyén cta ching, gin két ddc hiéu véi GDFS8 trudng thanh kiéu dai ciia ngudi
(vi du, protein hoidc polypeptit bao gdm SEQ ID NO:340), nhung khong gén két v6i cdu
traic GDF8 kham trong dé c4c axit amin nhét dinh cia GDF8 duoc thay thé bai (cac)
trinh ty axit amin twong tng tlr protein cing ho nhung khong giéng hét nhuw TGFp-1.
Theo mét vi du, cu trac kham 1a GDF8/TGFp-1 kham trong d6 cac axit amin 48-72
ctia GDF8 trudng thanh duge thay thé béi trinh ty axit amin twong tng cia TGFp-1 (vi
du, cac axit amin 49-76 cia TGFp-1). Vi du vé thé kham nhu vay dic trung 13 SEQ ID
NO:352 (xem Vi du 4 va 6 trong ban mé ta). Do d6, theo mdt s6 phuong 4n, céc khang
thé theo sang ché gin két dic hiéu voi GDF8 trudng thanh kiéu dai ctia ngudi (SEQ ID
NO:340) nhung khéng gan két véi cau tric GDF8/TGFp-1 kham cia SEQ ID NO:352,
chi ra ring epitop ma cic khang thé nay gin vao bao gdbm hodc gdm c6 cac axit amin
dat trong cac gbc tir 48 dén 72 ciia SEQ ID NO:340. Cac thir nghiém sinh hoc wc ché,
nhu thir nghiém néu trong Vi du 4 trong day, ciing c6 thé dugc st dung dé gian tiép
khing dinh néu khang thé gin két GDF8 trudng thanh kiéu dai cia nguoi (SEQ ID
NO:340) va khong gin két cdu tric GDF8/TGFp-1 kham, vi dy, ciu tric SEQ ID
NO:352. Vi duy, khang thé &rc ché hoat tinh sinh hoc cia GDF8 truéng thanh kiéu dai
ctia ngudi nhung khong e ché hoat tinh sinh hoc cia GDF8/TGFB-1 kham dudng nhu
1a gén két v6i phan GDF8 duoc thay thé bang ciu tric TGFp-1 tuwong tng trong cu
trac kham.

Tuong tu, sang ché ciling bao gdm céac khang thé ngudi phan 1ap, hodc manh gin
két khang nguyén ctia chiing, trc ché hoat déng qua trung gian GDF8 trudng thanh kiéu
dai trong thr nghiém sinh hoc nhung khong tc ché hoat tinh cta cu traic GDF8 kham
(vi du, GDF8/TGFB-1 kham trong d6 cac axit amin tir 48-72 cia GDF8 trudng thanh
dugc thay thé béi trinh ty axit amin tuong ung cua TGFB-1 (vi du, SEQ ID NO:352)).
Thir nghiém sinh hoc GDF8 vi du ¢6 thé duoc st dung trong pham vi sang ché theo
sang ché 13 thir nghiém luciferaza kich thich GDF8 cam tng néu trong Vi du 4 trong
day, mic dit cac thir nghiém sinh hoc tuong tu khac ¢6 kha ning dinh lwong hoat tinh té

bao ctia GDF$ ciing nim trong pham vi du tinh ciia sang ché.

Sang ché bao gdm khang thé khang GDF8 gin két vé6i cliing epitop 12 khang thé
vi du bt ky duge md ta trong day. Tuong tu, sang ché ciing bao gdm khang thé khang

GDF8 canh tranh chéo véi su grfm két GDF8 hoic manh GDF8 v6i khang thé vi du bt
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ky cu thé duoc mé ta trong day.

Céc chuyén gia trong linh vuc nay c6 thé d& dang xac dinh liéu mot khang thé
gin két v6i cling epitop nhu, hodc canh tranh vé gin két véi, khang thé khang GDF8 vi
du bang céc sir dung cac phuong phéap thong thuong da biét trong linh vuc nay. Vi du,
dé x4c dinh néu khang thé thtr nghiém gin két v6i cing epitop 1a khang thé khang
GDF8 d6i chimg cia sang ché, khang thé dbi chimg duwoc dé cho gin két véi protein
GDF8 hoic peptit trong cac diéu kién bdo hoa. Tiép theo, kha ning gin két véi phén tir
GDF8 cua khang thé thir nghiém dwoc danh gia. Néu khang thé thir nghiém c6 kha ning
gin két voi GDF8 sau khi gén két bio hoa vdi khang thé khang GDF8 d6i chimng, c6 thé
két luan ring khang thé thir nghiém gin két vé6i epitop khac khong phai 1a khang thé
khang GDF8 d6i chiing. Mit khac, néu khang thé thir nghiém khong c6 kha ning gin
két voi phan tr GDF8 sau khi gin két bao hoa v6i khang thé khang GDF8 dbi chimg,
thi khang thé thir nghiém c6 thé gén két v6i ciing epitop nhur epitop da dugc gin két boi
khéng thé khang GDF8 dbi ching theo sang ché. Thi nghiém théng thudng khéac (vi du,
dot bién peptit va cac phan tich gin két) sau d6 c6 thé duoc tién hanh dé khing dinh
lidu su thiéu hut gén két quan sat dugc ciia khang thé thir nghiém thuc té 14 do su gin
két v6i cling epitop 1a khang thé dbi cht’rng. hay khong hodc li€u sy ngan can khong gian
(hodc hién tuwong khac) 1 c6 lién quan dén su giam gin két quan sat dugc. Cac thi
nghiém kiéu nay c6 thé duoc tién hanh bing cach st dung cac thir nghiém ELISA, RIA,
Biacore, #ém dong té bao hoic thir nghiém gén két khang thé dinh tinh hodc dinh Iwong
khac bét ky da biét trong linh vuc. Phit hop v6i méot s§ phuong 4n cia sang ché, hai
khang thé gin két cing mdt epitop (hodc tring) néu, vi du, ndng dd vuot qua 1 lan, 5
1an, 10 14n, 20 14n hozic 100 14n ctia mot khang thé s& e ché sy gén két cia khang thé
kia it nhit 50% nhung t&t hon 12 75%, 90% hoc thdm chi 99% nhu do dugc trong thir
nghiém gén két canh tranh (xem, vi dy, Junghans et al., Cancer Res. 1990:50:1495-
1502). Cach khac, hai khang thé dwoc cho.la gin két véi cling epitop néu v& co ban tét
ca cac dot bién axit amin trong khang nguyén sé& lam giam hozc 1am mét su gin két cia
mot khang thé s& lam giam hoic mét sw gin két clia epitop kia. Hai khang thé dugc cho
1a ¢6 "epitop trung" néu chi mot tp hop con céc dot bién axit amin 1am giam hodc 1am

mat su gan két cia mot khang the s& lam gidm hodc lam mat sy gan ket cua epitop kia.

Pé x4c dinh liéu mot khang thé canh tranh gin két véi khang thé khang GDF8

dbi chiing, phuong phap gén két md ta trén dugc tién hanh theo hai hudéng: Theo hudng
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dAu tién, khang thé dbi ching dwoc dé cho géin két voi phan tir GDF8 trong céac diéu
kién bdo hoa sau d6 danh gia su gin két ciia khang thé thir nghiém véi phan tir GDFS.
Theo hudng thir hai, khang thé thir nghiém dugc dé cho gin két v6i phan tir GDF8
trong cac didu kién bdo hoa sau d6 danh gia sy gin két ctia khang thé ddi chimg véi
phan tir GDF8. Néu, theo ca hai huéng, chi khang thé diu tién (bdo hoa) c6 kha ning
gin két voi phan tir GDFS, thi két luan ring khang thé thtr nghiém va khéang thé dbi
chtng canh tranh vé gin két v6i GDF8. S& rd rang v6i chuyén gia trong linh vuc nay,
mdt khang thé canh tranh vé gin két vi khang thé @i ching c¢6 thé khong cin thiét gén
két v6i cling epitop nhu khang thé dbi ching, nhung c6 thé (e ché vé& mit khong gian

su gn két ctia khang thé di ching bing cach gin két epitop trang hoic lién ké.
Tinh chon loc loai va tinh phan tng chéo loai

Theo mét s6 phuong 4n clia sang ché, khang thé khang GDF8 gin két véi GDF8
ngudi nhung khong gén két véi GDF8 tir cac loai khac. Cach khéc, khang thé khang
GDFS8 theo séang ché, theo mét s& phuong 4n, gin két véi GDF8 ngudi va v6i GDFS tir
mot hodc nhiéu loai khong phai 13 ngudi. Vi du, khang thé khang GDF8 theo sang ché
c6 thé gan két véi GDF8 ngudi va c6 thé gin két hodc khong gén két, nhu trudng hop
nay co thé, v6i mot hodc nhidu GDF8 cia chudt nhét, chudt déng, lon nhi, chudt tii ma,
chudt nhay, lgn, meo, chd, thd, dé, ctru, bo, ngua, lac da, khi dau do, khi dudi soc, khi

nau hodac tinh tinh.
Céc thé lién hop mién dich

Sang ché bao gdm khang thé don dong khang GDF8 ngudi hodic dugc bién dbi
phu hop véi ngudi duge lién hop véi gbe c6 tac dung didu tri (“thé lién hop mién
dich”), nhu doc t6 té bao, duge chit hoa trj liéu, chit tc ché min dich hoic isotop
phéng xa. Cac tac nhan doc t6 té bao bao gdm tac nhan bét ky gy doc cho té bao. Vi du
vé céc tac nhan doc t6 té bao thich hop va tadc nhan hoa tri li€u dé tao ra céc thé lién hop

mién dich da duoc biét dén trong linh vuc k¥ thudt nay, xem vi du, WO 05/103081.
Céac khang thé da dic hiéu

Céc khang thé theo sang ché c6 thé dic hiéu don, dic hiu kép, hoic da dic hiéu.
Céc khang thé da dic hiéu c6 thé dic hidu véi epitop khac nhau ciia mot polypeptit dich
hodc c6 thé chira cac ving gin két khang nguyén dic hidu dbi véi nhiéu hon mot

polypeptit dich. Xem, vi du, Tutt et al., 1991, J. Immunol. 147:60-69; Kufer et al.,
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2004, Trends Biotechnol. 22:238-244. Khang thé khang GDF8 theo sang ché c6 thé lién
két voi hodc bidu hién ddng thoi voi phén tir chirc ning khac, vi du, peptit hodc protein
khac. Vi dy, khang thé hoic méanh cta nd ¢ thé dugc lién két chirc ning (vi du, bing
cach két hop hoa hoc, dung hop di truyén, két hop khong ddng héa tri hodic cach khac)
v6i mot hodc nhidu gbc phéan tir khac, nhu khang thé hoic manh khang thé khac dé tao
ra mot khang thé dic hiéu kép hodc da ddc hi€u v6i tinh déc higu gén két thir hai. Vi dy,
sang ché bao gdm cac khang thé dic hiéu kép trong d6 mot nhanh cia globulin mién
dich dac hiéu véi GDF8 ngudi hodc manh cia nd, va nhanh khac clia globulin mién
dich nay dic hiéu véi dich diéu tri thir hai hogic dugc lién hop véi gbe c6 tac dung didu

tri.

Dinh dang khéang thé dic hiéu kép vi du thé dugc sir dung trong pham vi sang
ché bao gbém st dung ving CH3 globulin mién dich (Ig) dAu tién va Vﬁhg CH3 Ig tht
hai, trong d6 ving CH3 Ig diu tién va thir hai khac nhau béi it nhit mot axit amin, va
trong d6 sw khac it nht mot axit amin s& lam giam sy gén két cua khang thé dic hiéu
kép v6i Protein A so véi khang thé dic hiéu kép khong c6 sy khac biét axit amin. Theo
mot phurong 4n, ving Ig CH3 dau tién géri két Protein A va viing Ig CH3 domain chta
mot dot bién s& lam giam hodc lam mét su ge“'m két Protein A nhu su bién ddi H95R
(theo cach danh s6 IMGT exon; H435R theo danh sé EU). CH3 tht hai ¢6 thé con bao
gdm bién ddi Y96F (by IMGT; Y436F by EU). Céc bién ddi khac c6 thé thiy trong
CH3 thtr hai bao gdm: D16E, L18M, N44S, K52N, V57M, va V82I (theo IMGT;
D356E, L358M, N384S, K392N, V397M, va V422l theo EU) trong trudng hgp khang
thé IgG1; N44S, K52N, va V821 (IMGT; N384S, K392N, va V4221 theo EU) trong
truong hop céc khang thé IgG2; va Q15R, N44S, K52N, V57M, R69K, E79Q, va V821
(theo IMGT; Q355R, N384S, K392N, V397M, R409K, E419Q, va V4221 theo EU)
trong trudng hop khang thé IgG4. Céc bién ddi trén dinh dang khang thé dic hiéu kép

mo ta trén duge du tinh 13 nim trong linh vyuc clia sang ché.
St dung trong diéu tri va cac dwoc phdm

Séng ché dé xudt dugc phim bao gdm cac khang thé hoic manh gin két khang
nguyén cia ching theo sing ché. Viéc st dung duoc phdm phi hop véi séng ché s&
dugc 4p dung véi céc chét mang thich hop, t4 duoc, va tic nhan khac dugc dua vao ché

phém dé tao ra su van chuyén, phén phéi, tinh dung nap céi thién va tuwong tu. Vo sd
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ché phdm thich hop c6 thé duoc tim thdy trong cac cong thirc da biét voi cac chuyén gia
héa dugc: Remington's Pharmaceutical Sciences, Mack Publishing Company, Easton,
PA. Céc ché phém nay bao gE‘)m, vi dy, thube bot, hd bot, thube md, thach, sép, dau,
chét 16ng, t4 dwoc 1dng chira chét 1ong (cation hodc anion) (nhu LIPOFECTIN™), thé
lién hop ADN, bt nhdo hép thu khan, nhii tuong dau trong nudc va nudc trong dau,
nhii trong carbowax (polyetylen glycol véi nhiéu trong lwong phan tr khac nhau), gel
bén rin, va hdn hop ban rin chira carbowax. Hon hop bit ky di néu trén c6 thé thich
hop dé diéu tri va cac liéu phap phi hop véi sang ché, v6i didu kién 13 thanh phin hoat
dong trong ché phdm khong bi ché phim 1am bat hoat va ché phdm nay 14 c6 thé chip
nhan v& mit sinh 1y va dung nap dugc fcheo dudng dung. Cling xem Powell et al.
"Compendium of excipients for parenteral formulations" PDA (1998) J Pharm Sci
Technol 52:238-311.

Lidu c6 thé thay ddi phu thudc vao tudi va trong luong cua d6i tuong dung
thudc, bénh dich, tinh trang bénh, dudng ding, va twong tu. Khi khang thé theo sang
ché dugc st dung dé diéu tri cac tinh trang bénh khic nhau va ciac bénh cé li€n quan
dén GDF8, vi du, bénh loan dudng co, chiing teo co, hdi chiing teo co, chirng nhugc co
tudi gia va chitng suy mon, & bénh nhan truéng thanh, thuan loi néu st dung trong tinh
mach khang thé theo sang ché théng thuong & lidu don 1a khoang 0,01 dén 20mg/kg
trong luong co thé, khoang 0,1 dén 10mg/kg trong lugng co thé, hoic khoang 0,1 dén
Smg/kg trong lugng co thé. Phu thudc vao mirc d6 ning cua tinh trang bénh, tin suit va
thoi gian diéu tri c¢6 thé duoc diéu chinh. Trong dudng dung qua dudng mi¢ng va duong
dung ngoai dudng tiéu héa khac, khang thé c6 thé duoc sir dung véi lidu tuong Uing véi
lidu dugc dua ra trén. Khi tinh trang bénh dac biét trAm trong, lidu nay co thé tdng 1én

theo tinh trang bénh dén luong gay ra ra tic dung phu, néu cin thiét.

Céc hé phan phéi khac nhau da duogc biét va ap dung dé sir dung dugc phidm theo
sang ché, vi du, tao nang trong liposom, vi hat; vi nang, té bao tai tb hop c6 kha ning
biéu hién virut dot bién, thuc bao qua trung gian thu thé (xem, vi du, Wu et al. (1987) J.
Biol. Chem. 262:4429-4432). C4c phuong phap dua thudc vao bao gdm, nhung khong
gioi han ¢, trong da, trong co, trong mang bung, trong tinh mach, dudi da, trong mii,
gdy t€ ngodi mang cling, v dudng miéng. Ché phidm nay c6 thé dugc sir dung bing
dudng thuan tién bét ky, vi du bing cach tiém hodc truyén, biang cach hip thu qua cic

mach biéu mo6 hodc niém mac da (vi du, niém mac miéng, niém mac tryc trang va niém
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mac rudt, v.v.) va cd thé dugc st dung cung véi cac tdc nhan tadc dong sinh hoc khac.

Viéc dung thudc c6 thé 13 toan than hoic hoic tai chd.

Duoc phdm ciing c¢6 thé dugc phan phdi trong mot ta duge 1dng, cu thé 1a

liposom (xem Langer (1990) Science 249:1527-1533).

Duoc pham theo sang ché c6 thé dﬁqc tiém duéi da hoic trong tinh mach bang
kim tiém va xilanh chudn. Ngoai ra, d6i véi dudng phan phdi dudi da, thiét bi phan phdi
dang but sin c6 12 timg dung dé phan phdi dugc phim theo sang ché. Thiét bj phan phbi
dang bt nhu vay c6 thé tai sit dung hoic st dung mét 1an. Thiét bi phan phdi thube
dang but tai str dung thuong st dung mot vo thude thay thé dugc chira duoc phidm. Khi
tat ca dugc phdm trong vo thude nay da duoc sir dung va vo thude tréng, vé thube tréng
nay c6 thé d& dang b6 di va dugc thay thé bing mot vo thube khac chira dugc phim.
The thiét bi phan phéi thudc dang but sau d6 c6 thé st dung lai. Trong thiét bi phéan
phdi thudc dang but ding mot 14n, khong c6 vo thude thay thé dugc. Pung hon 13, thiét
bi phan phéi thudc dang but ding mdt 1in dwgc nap diy trudc dwoc phim dugc gitr
trong mdt ngudn thudc bén trong thiét bi nay. Khi ngudn nay hét dugc phim, toan bd
thiét bi dugc b di.

Mot sb thiét bj phan phdi dang but va dang bom tiém tu dong c6 thé tai st dung
dugc ing dung trong phuong phap phan phdi duéi da dugc phdm theo sang ché. Vi du
bao gdm, nhung khéng giéi han & AUTOPEN™ (Owen Mumford, Inc., Woodstock,
UK), but DISETRONIC™ (Disetronic Medical Systems, Bergdorf, Switzerland), but
HUMALOG MIX 75/25™, but HUMALOG™, but HUMALIN 70/30™ (Eli Lilly va
Co., Indianapolis, IN), NOVOPEN™ I, II va III (Novo Nordisk, Copenhagen,
Denmark), NOVOPEN JUNIOR™ (Novo Nordisk, Copenhagen, Denmark), but BD™
(Becton Dickinson, Franklin Lakes, NJ), OPTIPEN™, OPTIPEN PRO™, OPTIPEN
STARLET™, va OPTICLIK™ (sanofi-aventis, Frankfurt, Germany), chi mot s it dugc
néu tén. Vi du vé thiét bi phan phéi thudc dang but ding mét 1an c6 ng dung trong
phan phdi dudi da dugc phdm theo sang ché bao gdm, nhung khéng giéi han & but
SOLOSTAR™ (sanofi-aventis), FLEXPEN™ (Novo Nordisk), va KWIKPEN™ (Eli
Lilly), bom tiém ty dong SURECLICK™ (Amgen, Thousand Oaks, CA), PENLET™
(Haselmeier, Stuttgart, Germany), EPIPEN (Dey, L.P.), va but HUMIRA™ (Abbott
Labs, Abbott Park IL), chi mot sé it dugc néu tén.
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Trong mét sb trudng hop, duge phim c6 thé duge phan phéi trong hé giai phong
kiém soat, vi dy, bing cach st dung bom hoic nguyén liéu polyme. Theo phuong 4n
khac, hé giai phong kiém soét c6 thé dwoc dat gin dich cta duge phim, do d6 doi héi

chi mdt phan cta li€u toan than.

Vi du vé& duoc phidm dé sir dung qua dudng miéng bao gdm dang lidu rén hodc
léng, cu thé, vién nén (bao gém vién bao dudng va vién nén bao phim), vién tron, hat,
thube bot, vién nang (bao gém vién nang mém), sird, nhil tuong, huyén phu, v.v.. Ché
phdm nhu vdy duoc san xut bing cic phwong phap da dwoc cong bd rong rdi va chira
t4d dugc long, chét pha 18ng hoac ta dugc thuong duge st dung trong linh vuc bao ché
dugc phim. Vi du v& ta duoc léng hodc t4 dugc cho vién nén 1a lactoza, tinh bot,

sucroza, magie stearat, va tuong tu.

Ché pham tiém duoc c6 thé bao gdm céc dang liéu dé tiém trong tinh mach, duéi
da, trong da va trong co, truyén nhé giot, v.v.. Cac ché phim tiém duoc c6 thé duoc
diéu ché bang cac phwong phap da biét rong rai. Vi du, cac ché phim tiém dugc c6 thé
dwoc didu ché, vi du, bang cach hoa tan, tao huyén pht hodc nhil héa khang thé hoic
mubi ciia n6 duoc md ta trén trong méi trudng nude vo khudn hodc mdi trudng dau
thong dung st dung trong thudc tiém. V&i moi trudong nudce dé tiem, d6 1a, vi du, nude
mudi sinh 1y, dung dich déng truong chita glucoza va cac tic nhan b trg khéc, v.v.., ¢6
thé st dung két hop v6i tdc nhan hoa tan thich hgp nhu ruou (vi duy, etanol), rugu
polyhydric (vi du, propylen glycol, polyetylen glycol), chit hoat dong bé mit khong ion
héa [vi du, polysorbat 80, HCO-50 (polyoxyetylen (50 mol) so cong ctia dau hai ly
hydro ho6a)], v.v.. V6i moi truong dau, st dung, vi dy, dau vung, diu dau nanh, v.v.., c6
thé str dung két hop véi tic nhan hoa tan nhu benzyl benzoat, rugu benzylic, v.v.. Do d6

thubc tiém bao ché t6t hon 1a duoc déng vao mot éng tiém thich hop.

Thuén loi, duge phim dé st dung qua duong miéng hodc ngoai dudng tiéu hoa
duge mo ta trén dugce bao ché thanh cic dang liéu trong lidu don vi thich hop dé chinh
lidu hoat chét. Cac dang liéu nhu vay trong lidu don vi bao gém, vi duy, vién nén, vién
tron, vién nang, thudc tiém (dng tiém), thﬁéc dan, v.v.. Luong khéng thé trén thudng
nim trong khoang tir 5 dén 500mg trén mdi dang lidu trong lidu don vi; dic biét & dang
tiém, tot hon 12 khang thé néu trén dugc dwa vao véi lugng nam trong khoang tir 5 dén

100 mg va nim trong khoang tir 10 dén 250mg dbi véi cac dang liéu khac.
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Str dung diéu trj cta cac khang thé

Khang thé theo séng 14 hitu dung dé diéu tri, phong va/hodc cai thién bénh hogc
tinh trang bénh bét ky c6 lién quan dén hoat tinh GDF8. Cu thé hon, cac khang thé theo
sang ché 1a hiru dung dé diéu tri tinh trang bénh bat ky hodc tinh trang dau c6 thé cai
thién bing cach 1dm ting d cing co/truong luc co va/hoic trong luong co va/hodc
chirc ndng co & mot abi tuong, hodc brfmg cach bién dbi c6 wu tién su chuyén hoa (céc
quy trinh carbohydrat, lipit va protein) bing cach trc ché hoat tinh GDF8. Cac bénh,
tinh trang bénh va rdi loan vi du ¢6 thé duoc diéu tri boi khang thé khang GDF8 theo
sang ché bao gdm, nhung khong han ché &, ching nhugc co tudi gia, ching suy mon
(hodc tu phat hodc thir phat sau tinh trang bénh khac, vi du, ung thu, suy thdn mén tinh,
hodc bénh tic nghén phéi man tinh), chin thuong co, sy mon co va chirng teo co, vi du,
ching teo co hodc mon co do hodc lién quan dén viéc tan phé, bét dong, ndm trén
giuong, chén thuong, diéu tri bénh hoic can thi€p ngoai khoa (vi du, v& hong, thay thé
xuong hong, thay thé diu gbi, v.v.) hoic truong hop can thiét loc mau co hoc. Khang
thé khang GDF8 theo sang ché c6 thé dugc sir dung dé didu tri, phong hodc cai thién
cac bénh nhu bénh ung thu, béo phi, bénh tiéu dudng, chung viém khép, bénh xo cling
rdi rac, bénh loan dudng co, xo cing cdt bén teo co, bénh Parkinson, ching lodng
xuong, viém xuong khdp, ching tién lodng xwong, hoi chimg chuyén hoa (bao gdm,
nhung khong gidi han &, bénh béo phi, bénh li€n quan dinh dudng, teo co quan, bénh

tic nghén phdi man tinh, va ching biéng an).

Sang ché bao gdm cac ché d6 st dung didu tri bao gdm sir dung khéng thé khang
GDF8 theo sang ché két hop v6i it nhat mot hoat chat diéu trj nita. Vi du khong han ché
vé cac hoat chit diéu tri khic bao gdm céc chit ddi khang GDF8 khic (vi du, cac chét
trc ché GDF8 phén tir nho hoic cic khang thé GDF8 hoic cac phan tir gin két khac),
céc chét rc ché yéu t6 tang truong, chit trc ché mién dich, tac nhan khang viém, chit trc
ché chuyén héa, cac chét trc ché enzym, va tic nhan gay doc t& bao/kim té bao. (Cac)
hoat chét didu tri khac c6 thé dugc sir dung trudec, d(‘")ng thoi, hodc sau khi st dung
khéng thé khdng GDF8 theo sang ché.

Str dung khang thé dé chan doan

Khéng thé khang GDF8 theo sang ché ciing c6 thé dugc st dung dé phat hién

vi/hodic dinh lwong GDF8 trong miu, vi a’y, v&i muc dich chn doan. Vi du, khéng thé
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khéang GDF8, hodc manh cda nd, cod thé dugc st dung dé chin doan tinh trang bénh
hoic bénh ¢ dic trung 13 su biéu hién bt thudng (vi du, biéu hién qua mirc, biéu hién
thip, khong biéu hién, v.v.) GDF8. Cac thir nghiém chin doén vi du ddi véi GDF8 ¢6
thé bao gém, vi du, cho tiép xGc miu, thu dugc tir bénh nhan, vdi khang thé khéng
GDF8 theo sang ché, trong d6 khang thé khang GDF8 dugc danh d4u bai mét chit danh
du c6 thé phat hién hodc phan tir béo cdo. Cach khac, khang thé khang GDF8 khéng
danh déu c6 thé duoc str dung trong tmg dung chin doan két hop v6i khang thé thir cip
te n6 duge danh diu c6 thé phét hién dugc. Chét danh diu c6 thé phét hién hodc phin
tir béo cdo c6 thé 1a isotop phong xa, nhu *H, *C, **P, *°S, hoic '»I; gbc huynh quang
hoac géc phét quang héa hoc nhu fluorescein isothioxyanat, hodc rhodamin; hodc
enzym nhu phosphataza kiém, B-galactosidaza, peroxidaza c4 ngua, hoic luciferaza.
Céc thtr nghiém vi du cu thé c6 thé dugc st dung dé phat hién hodc dinh lugng GDF8
trong mau bao gébm thir nghiém hép thu mién dich lién két enzym (ELISA-enzyme-
linked immunosorbent assay), thtt nghiém mién dich phéng xa (RIA-
radioimmunoassay), va sip xép t& bao dugc hoat héa huynh quang (FACS-

fluorescence-activated cell sorting).

Céac mAu c6 thé duge sir dung trong cac thir nghiém chén doan GDF8 theo sang
ché bao gdbm mAu mé6 hoiic miu dich bat ky c6 thé thu dugc tir bénh nhan chira cac
luong phét hién dugc protein GDF8, hoac cac manh cia no, trong cac didu kién binh
thuong hodc bi bénh. Thong thudng, cic mitc GDF8 trong mau cu thé thu dugc tir bénh
nhan khde manh (vi du, bénh nhan khong méc bénh hodc tinh trang bénh li€n quan dén
cac mirc hodc hoat tinh GDF8 bt thudong) s& duoc do dé dAu tién x4c dinh mitc ban
dAu, hodc mirc chuin ciia GDF8. Mirc ban diu nay cia GDF8 sau d6 c6 thé duoc so voi
mitc GDF8 do dugc trong cdc miu thu duge tir cic c4 nhan nghi ngd ¢6 bénh hodc tinh

trang bénh lién quan ¢én GDFS.
Vi du thwe hién siang ché
Vi du 1. Tao ra cac khang thé nguoi khang GDF8 ngudi.

Chudt c6 thé duge gy mién dich bing cic phwong phap bét ky da biét trong linh
vuc (xem, vi du, Harlow va Lane supra). Theo mdt phuong an, khang nguyén GDF8
dugc st dung truc tiép, v6i ta dugc dé kich thich dap tng mién dich, véi chudt

VELOCIMMUNE?® chira ADN ma héa ving bién ddi chudi nhe Ig ning va kappa
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nguoi. Céc ta dugce thich hgp bao gém t4 dugc Freund hoan toan hodc khdng hoan toan,
hé t& dugc MPL+TDM (Sigma), hodc RIBI (muramyl dipeptit) (xem O’Hagan 2000
Vaccine Adjuvant, béi Human Press, Totawa, NJ). Pap tng mién dich khang thé
immune duoc theo ddi bing thir nghiém mién dich dic hiéu khang nguyén chudn. Khi
dép ung mién dich mong mubn dat dugc, theo mot phuong én, cac té bao B biéu hién
khéng thé dugc thu hoach va dung hop véi té bao u tiy ciia chudt dé giir kha ning séng
ctua ching va tao ra cadc dong té bao lai. Cac dong té bao lai dugc sang loc va lya chon

dé xac dinh cac dong té bao sinh ra cac khang thé dic hidu khang nguyén.

Céch khac, té bao lai dic hiéu khang nguyén c6 thé dugc phan 14p bdi cach dém
dong té bao. Ngin gon, sau khi dung hop véi té bao u tiy, té bao lai ¢ phan nhém dugc
cho phat trién trong 10 ngay trong méi truong HAT. Cac té bao sau d6 duoc thu hoach
va nhudm mau béi GDF8 dwgce danh diu biotin & ndng d 2pg/ml trong 1 gid, sau d6
bd sung phycoerythrin-streptavidin. Cac té bao dugc danh déu huynh quang dwgc sip
xép bing cach dém dong té bao (té bao don trong mdi 15 trong cac dia 96 16 chira moi
truong ting trudng lai), nudi ciy trong 8-10 ngay, va cdc mdi trudng duge bd sung dinh

dudng sang loc sy ¢6 mit cua cic khang thé don dong chirc nang mong muon.

Theo phuong 4n khac, khang thé khang GDF8 sinh ra bing cich phan l4p truc
tiép cac té bao don nhén lach. Cac khang thé dic hiéu khang nguyén dugc phan lap truc
tiép tir cac t& bao B dugc gdy mién dich boi khang nguyén ma khong dung hop véi té
bao u tily, nhu mé ta trong tai liéu U.S. 2007/0280945A1. Céc dong t& bao CHO biéu
hién khang thé tai t6 hop 6n dinh dwoc dn dinh tir cac thé tai td hop thich hop da dugc
phan lap.

Vi du 2. Phéan tich sir dung gen

Pé phan tich cau tric ciia cac khang thé tao ra, céc axit nucleic ma héa cac vung
bién dbi cta khang thé duoc tach dong vo tinh va sip xép trinh tu. Tir trinh tu axit
nucleic va trinh tu axit amin du doadn clia cdc khéng thé, viéc s dung gen dugc xac
dinh déi véi mdi chudi khang thé. Bang 1 néu viée st dung gen cho cac khang thé duoc
chon phil hgp véi sang ché. Céc yéu t6 xac dinh khang thé8 (HCVR/LCVR): 21-E5
(SEQ ID NO:34/42); 21-B9 (SEQ ID NO:18/26); 21-E9 (SEQ ID NO:98/106); 21-A2
(SEQ ID NO:2/10); 22-D3 (SEQ ID NO:50/58); 22-E6 (SEQ ID NO:66/74); 22-G10
(SEQ ID NO:82/90); 1A2 (SEQ ID NO:226/234); 20B12 (SEQ ID NO:274/282); 58C8
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(SEQ ID NO:242/250); 19F2 (SEQ ID NO:258/266); 8D12-1 (SEQ ID NO:114/122);
4E3-7 (SEQ ID NO:194/202); 9B11-12 (SEQ ID NO:162/170); 4B9 (SEQ ID
NO:226/234); 1H4-5 (SEQ ID NO:210/218); 9B4-3 (SEQ ID NO:178/186); 3E2-1
(SEQ ID NO:290/298); 4G3-25 (SEQ ID NO:306/314); 4B6-6 (SEQ ID NO:130/138);
H4H1657N2 (SEQ ID NO:360/368); H4H1669P (SEQ ID NO:376/384).

Béang 1
) Ving bién d6i chudi ning Ving bién dbi chudi nhe
Khang thé
VH D JH VK JK

21-E5 4-39 3-22 5 1-17 1
21-B9 4-39 3-22 5 1-17 1
21-E9 4-39 3-22 5 1-17 1
21-A2 3-23 1-7 4 3-15 4
22-D3 3-21 5-5 4 1-17 2
22-E6 4-39 3-22 |5 1-17 1
22-G10 2-5 1-7 4 1-16 4
1A2 3-23 1-7 3 3-15 4
20B12 3-23 6-13 6 3-15 4
58C8 3-23 1-7 3 3-15 2
19F2 3-30 1-26 4 2-28 3
8D12-1 3-30 1-7 4 2-137%* 5%
4E3-7 3-23 1-7 4 3-15 4
9B11-12 3-23 1-7 13 3-15 4
4B9 3-23 1-7 3 3-15 4
1H4-5 3-30 6-13 6 3-15 4
9B4-3 3-23 1-7 4 3-15 4
3E2-1 4-34 4-4 4 1-9 4
3A4-3 3-21 5-5 4 1-17 |

-36-



31407

4G3-25 3-30 3-3 | 4 2-28 5
4B6-6 3-30 1-7 4 2-137* 5%
H4H1657N2 | 3-23 2-21 6 1-27 4
H4H1669P | 3-33 3-9 6 1-12 4

Céc cau truc doi chung st dung trong céc vi du sau

Céc céu trac dbi ching khéac nhau (khang thé khang GDF8 va céac chit ddi khang
GDF8 khac) duoc dua vao trong cac thi nghiém sau ddy véi muc dich so sanh. Cac ciu
trac d6i chung dugc thiét ké nhu sau: Dbi ching I: khang thé khang GDF8 ngudi véi
céc ving bién d6i chudi ning va nhe c¢6 cac trinh ty axit amin ctia cac ving tuong Gng
cua "Myo29" (tirc 14, SEQ ID NOs: 16 va 1 8) nhu néu trong tai liéu US 7,261,893; bPbi
chimg II: khang thé khang GDF8 ngudi v6i cac ving bién dbi chudi nhe va ning c6
trinh tu axit amin cia céc vung twong tirng cia "2_112 K" (tirc 1a, SEQ ID NO: 118 va
120) nhu néu trong tai lidu US 2006/0263354; Ddi chimg III: Chu tric dung hop
ActRIIB-Fc ¢6 trinh tu axit amin trong SEQ ID NO:391; va D&i ching IV: ciu tric

dung hop ActRIIB-Fc bién thé, gidng véi Di ching III ngoai trir véi alanin & vi tri 64
trong SEQ ID NO:391 [A64] duoc thay thé bing arginin [R64]. (Khong phai tit ca cac

chu tric ddi chimg dugc st dung trong moi Vi du).
Vi du 3. Xac dinh 4i lyc gin két khang nguyén.

Hing sb can bing phan ly (gié tri KD) vé gin két khang nguyén véi cac khang
thé dugc chon dugc xac dinh béng dong hoc bé mit st dung thr nghiém hép thu
plasmon bé mit cam bién sinh hoc thoi gian thuc (BIACORE™ 2000). M3i khang thé
da chon dugc bat gitt trén hodc bé mit khang thé da dong IgG dé khang chudt hodc bé
mit khang thé da dong khang -hFc dé (Jackson Immuno Research Lab) duoc tao ra
thong qua viéc két hop hoa hoc truc tiép voi chip BIACORE™ @ tao ra bé mit bét gitr
khang thé. Cic dime ddng phan tir GDF8 ngudi, dime dong phan tir hGDF11, hoidc
dime ddng phan tir hGDF5 & ndng d6 25nM dugc tiém 1én trén bé mit khang thé bi bit
gitt, va su gin két khang nguyén khang thé va sy phan ly dugc giam st thoi gian thuc &
nhiét do phong. Phan tich dong hoc dugc tién hanh dé tinh toan Kp, hﬁng s6 toe dd phéan
ly (kd), hing s6 tbc do két hop (ka) va thoi gian ban thai ca s phan ly phirc khang
nguyén/khang thé (Bang 2).
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Béang 2
Khéng thé GDF8 GDF11

Kp (M) | Tip(phut) | Kp (nM) | Ty (phidt)
21-E5 0,26 138 0,12 116
21-B9 0,12 126 0,064 133
21-E9 0,14 155 0,07 221
21-A2 0,40 78 0,90 21
22-D3 1,23 34 1,09 21
22-E6 0,26 148 0,12 87
22-G10 0,250 71 0,73 50
1A2 0,32 60 0,30 28
20B12 0,86 39 2,08 2
58C8 0,62 56 0,44 30
19F2 0,50 38 ] )
8D12-1 0,66 95 1,87 23
4E3-7 1,89 27 1,33 29
9B11-12 1,45 39 1,41 29
4B9 0,55 55 1,09 34
1H4-5 0,95 54 1,48 24
9B4-3 1,18 50 1,08 32
3E2-1 2,55 45 0,70 79
3A4-3 1,07 137 0,51 71
4G3-25 3,90 25 1,41 39
4B6-6 0,95 121 0,55 82
Péi chimg I 0,05 191 0,08 136
Pbi chimg 1T 0,3 41 - .
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Thi nghiém trén ciling dugc tién hanh voi GDF8 ap dung lén bé mit bét gitt
khang thé chira cac khang thé nghién ctu H4H1669P hoic H4H1657N2. S§ liéu so bd
thé hién tdc d6 phéan ly rat cham ddi véi ca hai khang thé, goi y ring Kp 13 1-2pM hoic
thap hon.

Céc gia tri Kp vé gan két khang nguyén véi cac khang thé dugc chon ciing dugc

xé4c dinh nhu md ta trén véi dém chay dugc thay dbi khong chira BSA.

Bang 3
Khéng thé GDF8 GDF11
Kp (nM) | T1p(phat) | Kp (nM) | Ty (phit)
1A2-mIgG 0,018 152 0,926 1
1A2-hIgG 0,006 340 0,640 6
8D12 0,016 840 NB
Déi ching I 0,002 1301 0,001 105
Déi ching 11 0,071 62 1,580 7

Céc thi nghiém gin két khang nguyén bd sung duge tién hanh trong d6 GDF8 va
GDF11 dugc 4p dung 1én bé mit cia khang thé khang GDF8 duoc chon va céc khang
thé ddi chimg & 25°C va 37°C. Hing sb één bang phan ly (gia tri Kp) vé sy gin két
khang nguyén véi cac khang thé da chon duoc xé4c dinh bing doc hoc bé mit sir dung
thir nghiém hép thu plasmon b mit cim bién sinh hoc thdi gian thuc (BIACORE™
T100). Mbi khang thé hoic ddi ching da chon bi bt giit trén bé mit khang thé da dong
khang hFc dé (Jackson Immuno Research Lab Cat# 109-005-098) dugc tao thanh thong
qua viéc két hop hoéa hoc truc tiép v6i chip cam bién BIACORE™ CM5 dé tao thanh bé
mit bét giit khang thé. Cac ndng do khac nhau (2,5-0,625nM, 2 14n pha lodng) cta dime
ddng phan tir hGDF8 hoidc dime ddng phén tir hGDF11 (hoic trong mdt sb thi nghiém,
Activin A) duoc tiém 1én bé mit bét gitt khang thé, va su gin két khang nguyén-khang
thé va phan ly duoc theo ddi vé thoi gian thuc. Phan tich dong hoc dugc tién hanh dé
tinh todn Kp, hing s6 tdc do phan ly (kd), hing sé tdc do két hop (ka) va thoi gian ban
thai phan ly ctia phtic khdng nguyén/khang thé. Két qua dugc téng két trong Bang 4.
(NB = khong quan sat thiy sy gin két).
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Bang 4
25°C 37°C
£, - £ Khéng nguyén T% (thoi T (thoi
Chattcche 4o nghiem | X°M | giany oMo
GDF8 3,93E-11 | 131 5,84E-11 |40
H4H1669P
GDF11 NB NB NB NB
GDF8 2,83E-11 |202 3,79E-11 |91
H4H1657N2 | GDF11 NB NB NB NB
Activin A NB NB khong xéc dinh
GDF8 6,23E-11 |96 4,62E-11 |39
1A2-hlgGl
GDF11 NB NB NB NB
GDF8 1,03E-11 | 273 2,44E-11 |70
Déi ching I
GDF11 1,46E-11 | 221 2,74E-11 | 56
(Myo029)
Activin A NB NB khong x4c dinh
T GDF8 3,07E-11 | 111 6,40E-12 | 104
boi chung IIT
(ActRIIB-hFc | GDF11 2,38E-11 | 132 9,92E-12 |53
[A64]) . N
Activin A 8,50E-12 | 196 khong xac dinh
o GDF8 2,13E-11 | 238
boi ching IV
(ActRIIB-hFc | GDF11 3,00E-12 | 231 khong xac dinh
[R64]) g
Activin A 3,00E-12 | 439
. . | GDF8 NB NB NB NB
Khéng thé doi
chiing am | GDF11 NB NB NB NB
isotyp
Activin A NB NB khong x4c dinh

Nhu thé hién & trén, cac khang thé H4H1669P, H4H1657N2, va 1A2-hIgG1 theo
sang ché tt ca déu biéu hién sy gin két manh véi GDF8 ma khong gin két voi GDF11.

Nguoc lai, cac phan tir ddi chiing thé hién sy gén két véi ca GDF8 va GDF11.
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Vi du 4. Khang thé phong bé dap ung Smad2/Luciferaza

Thtr nghiém luciferaza kich thich GDF8. Thir nghiém sinh hoc ndy duogc phat
tién dé xac dinh kha ning cua khang thé khang GDF8 duoc chon dé trung hoa chirc
ning t& bao qua trung gian GDF8 hoic GDF11 in vitro st dung dong t& bao A204 tao ra
(té bao sacom co van ctia ngudi, ATCC) chira gen khoi ddu c6 thé dap tng véi GDFS$
hodc GDF11 din dén su bidu hién luciferaza. Su wrc ché hoat tinh luciferaza c6 thé dap
ung GDF8 hodc GDF11 dugc x4c dinh nhu sau: Cac té bao dugc cy 1én trén dia 96 16
o mat do 2 x10* té bao/1d trong moi truong va dugce i qua dém & 37°C, 5% CO,. Khang
thé protein (trong céc ndng dd pha lodng dan tir 25nM trong mdi trudng té bao) dugc bd
sung vao cic 16 A204/Smad2 té bao thanh 3 ban trén hai dia; GDF8 hoic GDF11
(0,8nM) duoc bd sung vao mdi 16. Cac dia dugc i & 37°C, 5% CO, trong 6 gid. Hoat
tinh luciferaza nhu dugc x4c dinh bing cich bd sung co chit BRIGHT-GLO®
Substrate (Promega) va gia tri ICsy dugc xéc dinh (Bang 5).

Béang 5

Khang thé G0 0D
GDFg8 GDF11

21-E5 8,50 35
21-B9 0,62 1,2
21-E9 0,99 1,2
21-A2 9,70 >10
22-D3 >20 >25
22-E6 2,20 224
22-G10 10,50 >25
1A2 0,80 1400
20B12 >20 >25
58C8 1,80 >25
19F2 >20 >25
8D12-1 2,40 >25
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4E3-7 10,40 >25
9B11-12 5,50 >1000
4B9 0,47 >25
3A4-3 3,10 >20
4G3-25 >25 >25
Péi ching I 0,62 0,94

Kha ning cia khang thé khang GDF8 da chon dé trung hoa chirc ning té bao qua
trung gian GDF8 hoic GDF11 con dugc phén tich nhu mé ta trén véi cac ndng dod
GDF8 hodc GDF11 thay dbi. (Bang 6). (nd = khong x4c dinh; NB = khéng gin két).

Bang 6

ICs (nM)
Khéng thé GDF8 GDF11

050M |1nM  |04nM |0,8nM
1A2 0,196 0,363 |~600 |~800
8D12 3,11 5,55 >1000 |>1000
21-E5 2,34 2,98 6,9 10,5
H4H1657N2 0,78 nd NB Nd
H4H1669P 0,90 |nd NB Nd
Péi ching I 0,172 0,398 0,255 {0,459
P6i chimg IT 1,6 4,15 >1000 |> 1000

Thir nghi€ém sinh hoc mb ta trén dwoc 1ap lai véi clu trac GDF8/TGFp-1 kham Ia
peptit hoat hoa. Cu thé, thé kham bao gdm GDF8 trudng thanh véi cac axit amin 48-72
thay thé béi cac axit amin twong ung cia TGFp-1 nhu st dung trong thi nghiém nay
(SEQ ID NO:352, cling dugc goi trong day 1a "GDF8/TGFB[48-72]"). N6 duogc tao ra
tir cdu triic biéu hién ma héa gen din ddu GDF8 ngudi véi trinh ty TGF-1 ngudi thay
cho trinh ty GDF8 tuwong ing. Hoat tinh sinh hoc dugc danh gié trong moi trudng dugce
b6 sung dinh dudng tao ra bang cach chuyén nap tam thdi cau tric GDF8/TGFB[48-72]
trong té bao CHO. Su biéu hién va xir 1y dugc danh gid bing phuong phép phan tich
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thim tach protein. Mbi trudng dugc bd sung dinh dudng dugc ¢ dic 20 lan, gia nhiét
dén 80°C trong 5 phut dé bat hoat tién peptit lién két v6i GDF8, va danh gia hoat tinh
trong cic ndng do pha lodng trong thir nghiém sinh hoc. Trong khi ndng d chinh xac
ctia protein kham 13 khéng x4c dinh trong c4c thi nghiém nay, néng do dic trung 13 nim
trong khoang 1 — 10ug/ml tru6e khi ¢6. Nhu mo ta trén, cac t& bao chira gen khéi du
dap tmg v6i GDF8 din dén biéu hién luciferaza dugc ciy 1én trén dia 96 15. Cac khang
thé da chon (trong nhiéu néng dd pha loang 14n luot bit diu tir 100nM trong madi trudng
té bao) dugc bd sung vao luogng mdi truong dugc bd sung protein kham
GDF8/TGFp[48-72] xac dinh dé cho dap tmg t6i da. Hon hop nay duge 1 trudc trong
45 phut va bb sung vao cac té bao bao céo. Hoat tinh luciferaza duoc do va gia tri ICs,

values xAp xi dugc tinh toan, nhu trinh bay trong Bang 7 sau ddy. (NB = khéng tic ché).
Béang 7

Su trc ché khang thé cua hoat tinh sinh hoc GDF8/TGFp[48-72]

Khang thé ICso (nM)
1A2-hFc | 0,357
8D12-mFc NB
H2M1657N2 NB
HI1H1669P NB

Péi chimg I 0,402

CAu tric kham GDF8/TGFp[48-72] c6 thé hoat hoa su biéu hién luciferaza trong
thr nghiém nay, va 1A2-hFc va Péi chung I c6 kha nang trc ché hoat tinh sinh hoc cia
cdu tric nay. Tuy nhién, cac khang thé H2M1657N2 va HIH1669P khong trc ché hoat
tinh sinh hoc ctia cdu tric kham GDF8/TGFp[48-72]. Do hai khang thé nay duoc thé
hién 13 &c ché hoat tinh sinh hoc cia GDF8 kiéu dai trong hé thtr nghiém nay (xem
Béng 6), c6 thé két luan 1a H2M1657N2 va HIH1669P c6 kha ning biéu hién tac dung
sinh hoc nhit bing cach tiép xic véi epitop trong cac axit amin 48-72 ciia GDFS.

Vi du 5. Nhuém mau mién dich cdc manh hGDF8 sinh ra béi su cit Proteinaza K

Phuong phap phan tich thdm tach protein duoc sit dung dé xac dinh tinh phan
ting mién dich ciia cac mAb thir nghiém va ddi chimg mAb GDF8 ngudi duge cit theo

-43-



31407

cach thiy phan protein bdi proteinaza K. Cac phan ing enzym chira 1pg GDF8 ngudi
va 0, 1 hodc 6pg Proteinaza K duoc G trong hodc 10 hodc 45 phit trong dém cét protein.
Cac lugng twong dwong chita 20% lugng GDF8 c6 trong hon hop phan tng (200ng)
duogc nap vao trong 3 gel 18% SDS-PAGE khong khtt riéng biét va thAm tach dién phan
trén cac mang PVDF. M&i mang dugc U véi khang thé so cip & ndng d6 2pg/ml sau dé
khéang thé thtr cip duoc lién hop véi HRP. Pugce thé hién trong Fig. 1A-C, 1a két qua
tinh phan tng mién dich dugc phét hién 1an luot ddi voi dbi chimg mAb I, 1A2 mAb va
21-E9 mAb. Cac két qua thé hién su giam tinh phan tng GDF8 ciia mAb ddi ching (A)
trong cac vét 3 va 6. Nguoc lai, khang thé 1A2 giit tinh phan ing mién dich véi manh

GDF8 nhé c6 trong lugng phén tir xip xi 17-19kD (Fig. 1B).

Thi nghiém nay duoc lip lai voi thoi gian phan cét 1én dén 10 phuat, 1 gio hoic
16 gid, trong sy ¢6 mat cia 0 hodc 4ug GDF8, va 0, 24 hodc 96ug Proteinaza K. Céac
két qua (Fig. 2A-B) thé hién ring khi khong c¢6 proteinaza K, ca mAb dbi ching va 1A2
1a c6 tinh phan tmg mién dich véi GDF8 truéng thanh chiéu dai diy da (khong bi cét)
(xem Fig. 2A-B, vét 2 va 7). Trong su c6 mit clia proteinaza K, tinh phan tng mién
dich bi giam ddi véi mAb dbi ching I & tit ca cac thoi diém. Nguogc lai, mAb 1A2 gii
tinh phan (mg mién dich véi manh GDF8 ngudi bi cét (Fig. 2B, vét 3-6 va 8). Cac két
qua chi ra ring 1A2 mAb 4 tinh phan Gmg mién dich v6i manh nhé hon ciia GDF8 giit
dugc nguyén ven trong su c6 mat ciia proteinaza K, trong khi dé dbi chirng mAb mét
tinh phan tng mién dich v6i manh nhé hon (17-19 kD).

Phuong phap phén tich thdm tach protein dugc st dung dé xac dinh tiép epitop
hGDF8 d6i v6i khang thé khang hGDF8 duogc chon. Sy diéu chinh 13 trude khang thé
SO cép hGDF8 dugc 0 véi mang, mbi khéng thé khang hGDF8 dugc U trude d6 véi su
vugt qua mol 1000 1dn hodc 50 1in manh peptit h\GDF8 ¢6 1-14 axit amin, 17-42 axit
amin, 48-72 axit amin, hodc 75-105 axit amin. Cac két qua thé hién réng viéc U trudc
manh peptit 48-72 axit amin & mirc vugt mol 50 1an c6 kha ning (e ché su gin két
khang thé 8D12 véi hGDFS.

Vi du 6. Su gén két khang thé vai thé kham GDF8

12 tién protein GDF8 dugc tao ra. Bang 8 trinh bay cdu triic protein GDF8 kham
truong thanh. Protein GDF8 kham bao gdm hai tip hop: mét tip hop c6 cac doan thé
khac nhau trong trinh tw GDF8 véi céc trinh ty BMP2, tép hop kia c6 cac doan thé khac
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nhau trong trinh tw GDF8 véi céc trinh tw TGFB1. Céc protein kham duoc sir dung dé

kiém tra va xac dinh vi tri gin két khang thé.

Bang 8
Tén thé | Manh GDF8 | Ciu tric GDF8 kham trudng thanh SEQ ID
kham truéng  thanh NO:
duoc thé
B1 1-15 BMP2.1-13.GDF8.16-109 347
T1 1-15 TGFbl1.1-15.GDF8.16-109 348
B17 17-42 GDF8$.1-16.BMP2.15-42.GDF8.43-109 349
T17 17-42 GDF8.1-16,TGFp1.17-43.GDF8.43-109 350
B48 48-72 GDF8.1-47 BMP2.48-77.GDF8.73-109 351
T48 48-72 GDF8.1-47.TGFB1.49-76.GDF8.73-109 352
B65 65-72 GDF8.1-64.BMP2.68-77GDF8.73-109 353
T65 65-72 GDF8.1-64.TGFB1.69-76.GDF8.73-109 354
B75 75-105 GDF8.1-74 BMP2.80-110DGF8.106-109 | 355
T75 75-105 GDF8.1-74.TGFB1.79-108.GDF8.106-109 | 356
B91 91-105 GDF8.1-90.BMP2.96-110.GDF8.106-109 | 357
T91 91-105 GDF8.1-90.TGFB1.95-10GDF8.106-109 | 358

Tién protein GDF8 kham khac nhau dwoc chuyén nap tam thoi trong dong té bao

CHO.hFurin 6n dinh dugc thiét ké. phan tich thdm tach protein twong tu nhu md ta trén

duoc str dung dé phét hién su gén két cia cac khang thé khang hGDF8 khéc nhau khang

mdi GDF8 kham. Ngin gon, 10pg chit ndi CHO dugc nap lén trén mdi vét trong gel
SDS-PAGE (khtt hodic khong khir) va thim tach dién phan 1én trén mang PVDF. Mang

ndy sau d6 dugc G véi khang thé khang GDF8 & ndng do 2pg/ml sau d6 tiép xtc voi

khang thé thtr cép thich hop lién hop v6i HRP. Nhu trinh bay trong Bang 9, khang thé

8D12 khong c6 kha ning gin két hoic B48 hoic T48. Két qua chi ra rang axit amin 48

dén 72 ctia thanh phan GDF8 trudng thanh trong su gin két ctia khang thé 8D12 dén

GDF8.
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Bang 9
GDEFS8 Protein | Khong khir Khtr
Déi 8D12 | Pbi 1A2  |4A7 8D2
ching I ching I1
GDF8 kidu dai |+ + + + + +
B48 + - + -+ o+ -
B65 + + + + + +
B91 + + + + + +
T48 + ] |+ + + ]
T65 + + + + + +

Vi du 7. Su gin két khang thé véi peptit hGDF8

14 peptit (bang 10) dugc tao ra tr hGDF8 truong thanh (SEQ ID NO:340). Cac
peptit khong bién ddi, cac peptit biotinyl héa tan cing N (Pau tin cing N), hodc peptit
biotinyl héa tan cing C (PAu tan cing C) dugc st dung dé thir nghiém va xéc dinh vj tri
gin két khang thé. hGDF8 chiéu dai diy du, hGDF11 va céc peptit khong bién dbi mbi
khéng thé doc 1ap duge két hop amin vao thé trung tim xMAP® Multi-Analyte COOH
(hodc hat). Mdi peptit biotinyl hoa duge gin két véi thé trung tim xMAP® Multi-
Analyte LumAvidin. Sau d6 huyén phu chira cac hat da gin két peptit dugc phéi hop
v6i mot thé tich twong dwong chit dém tc ché (PBS, BSA1%, Tween20 0,05%, Natri
azit 0,05%) va sau d6 dwoc phan bdi vao trong dia loc 96 16 (Millipore,
MULTISCREEN® BYV). Cac khang thé khang hGDF8 thir nghiém va dbi chung, &
2,5ug/ml sau d6 dugc bd sung vao huyén phii chira cac hat da gin két peptit va duge dé
cho gén két v6i cac hat & RT, qua dém. Cac hat da dugc 4 khang thé sau d6 duoc rua
hai 14n bing PBST (PBS + Tween20 0,05%) va 1 v6i hodc Phycoerythrin (PE) lién hop
v6i khadng hFC hodc PE lién hop véi -conjugated anti-mFC antibodies & RT trong 45
phut. Cac hat dugc rira lai va tin hidu gin két khang thé véi cac peptit khac nhau duoc
phat hién béi thiét bi LUMINEX® 100™ hozc 200™, Nhu trinh bay trong Bang 10,
khéng thé 8D12 khang hGDF8 c6 thé gan két vdi cac peptit 4, 5, 6, 7, 8, va 9. Nguoc
lai, khang thé H4H1657N2 khang hGDF8 khong gin két peptit bat ky (khong thé hién

sd lidu).
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Bang 10
Sb. | Peptit Bién dbi Péi Pbi 21-E5 | 1A2 8D12
chung I | chingII

Khoéng bién ] ) ]
doi ) )
Pau tan

! 1-14 cing N ) ) ) ) )
Pau tan i
cing C ) ) ) )
Khong bién )
doi ) ) ) )
Pau tan

2 1-18 ciing N - - - - -
B‘ﬁu tan | ++ - -+ +/-
cung C
Khong bién
doi ) ) ) ) )

3 |1742 | P tng i i ] ]
cung N
Pau tan
cing C ) ) ) ) )
K?éng bién | ) i ) et
doi

4 48-65 -
‘le fan - - - A
cung C
K:h.()ng bién | ) ) ] et
doi

5 48-69 -
bau tan
\ - - - - e
cung C
KP_(‘mg bién | + N + ot
doi

6 48-72 -
bau tan +
cing N ) ) ) )
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D‘ﬁu tan - e+
cung C
K;h-éng bién i .
doi

7 52-65 -
D‘au tan - +++++
cung C
Kxh.éng bien i r
doi

8 52-72 -
D‘au tan - -
cung C

9 |56.65 | D tan ] —
cung C
Khong bién ) )
doi

10 | 56-72 -
bau tan i +
cung C
Khong bién _
doi )

11 |6572 | Daw tan i ]
cung N
Pau tan )
cung C )
K}%éng bién i .
doi

12 |7390 |Daw tan - +/-
cung N
D‘ﬁu tan _ +
cung C
Khong bién ) )
doi

13 |75-105 | Dav tan i i
cung N
Dau  tén ) )
cung C
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Khong bién
abi

14 |91.105 |Paw tan) ) ) _ ]
cung N

Pau tan
cung C

Vi du 8. Hiéu qua cua khang thé khang GDF8 ngudi 1én su gin két ctia GDF8 véi RIIB

Activin

Pau tién, hGDF8 trudng thanh dugce két hop amin véi cac hat Luminex®. Cac
hat Luminex® dugc bao hGDF8 sau d6 dugc u voi céc khang thé khang hGDFS, &
nf“)ng do6 1,25pug/ml, trong 2 gid & nhiét do phong. Activin RIIB-mFc ngudi sau d6 duoc
bd sung vao hon hop hat -khing thé va o thém trong 2 gi¢ & nhiét d¢ phong. Céc hat sau
d6 dugce rira va nhudém mau bing khang thé da dong khang mFc lién hop véi R-
phycoerythrin (R-PE) va do mat d§ huynh quang trung binh (MFI-mean fluorescence
intensity). Nhu trinh bay trong Bang 11, mic di mAb I dbi ching va khang thé 21-E5
ca hai d&u c6 thé wc ché su gin két gitta hGDF8 va hActivin RIIB, mAb II d6i ching
chi ¢6 khé ning e ché mot phan su gén két. Khang thé 1A2 khéng c6 kha ning trc ché
su gén két cia hGDF8 véi thu thé ctia n6, Activin RIIB (Bang 11, n = 3).

Bang 11
Khéng thé MFI
Péi chiing am | 4,560
mAb I d6i ching 58
mAb II d6i chiing 1,653
1A2-hIgG 4,037
21-E5-hIgG 275

Vi du 9. Bién thé ctia khang thé 8D12

Bién thé coa khang thé 8D12 ¢6 LCVR dugc didu chinh dugc tao ra b%lng cach
bién d6i mot hodic nhiéu axit amin sau trong LCVR ctia 8D12: A7S hoic T, A8P, 9PL,
S18P, V19A, M211, K27Q, F41Y, V42L, R44K, R55L hodc T, M56G hoic L, N58Y,
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L59R, A75D, R79K, A105G, L109V, vaL111L.

Ai lyc gén két (Kp) ciia khang thé bién thé dbi voi hGDF8 duoc xac dinh bing
thir nghiém coéng huong plasma bé mit cam bién sinh hoc thdi gian thuc

(BIAcore™3000) md ta trén trong cic dém chay bién d6i khong chira BSA (Bang 12).

Bang 12
Khéng thé Kp (nM) T/ (phiit)
8D12 | 0,071 139
8D12-v2 0,520 25
8D12-v3 0,380 46

Su gin két gitta khang thé bién thé va peptit h\GDF8 ciing dugc thir nghiém nhu
mb ta trén v6i Vi du 7. Khang thé bién thé 8D12-v2 va 8D12-v3 thé hién su gin két

manh véi cac peptit dugc biotinyl hoa PAu tin cung C 4, 5,7, va 10.
Vi du 10. Hiéu qua cta khéang thé khang GDF$ 1én khéi luong co xuong

Hiéu luc ctia cac mAb khang GDF8 dugc chon dé gy ra su phi dai co xuong
duoc xéac dinh in vivo. Nga’in gon, 20 chudt CB17 SCID, khoang 9 tudn tudi, dugc chia
déu theo trong lugng co thé thanh 4 nhém. mAb dugc chon (déi chung I, 1A2, 21-E5,
8D12, 1A2-hIgG, hoic dbi chung II) dugc tiém & 3 lidu ting dan 13 2,5mg/kg/liéu,
5mg/kg/liéu, va 10mg/kg/liéu. Manh Fc cta IgG ngudi dugc st dung lam dbi chimg
am. Cac khang thé dugc st dung trong mang bung hai 1an trong tudn dAu tién va mét
1An mét tudn trong ba tudn sau. Vao ngay 28, chudt dugc cho chét nhe nhang va can, va
co xwong chay trude (TA), co co bung chan (GA), va co tir ddu dui (Quad), tim, lach,
va thén, duoc giai ph?lu va can. Cac md duge chuén hoa véi trong lugng co thé ban diu,
va phan trim thay ddi trong lwong so véi dbi chimg 4m dugc tinh toan. Sau thi nghiém
riéng biét duge 1ap lai v6i cac khang thé: Déi ching I, 1A2, 21-E5, 8D12, 1A2-hlgG,
va d6i chimg II (Bang 13-18). Ngoai ra, thi nghiém nay ciing dugc lip lai véi cac lidu
ting 1én cao hon khang thé dbi ching I ¢ 10 mg/kg/lidu, 30 mg/kg/liéu, va 50
mg/kg/lidu (Bang 19). K&t qua 1a phan trim ting 1én so véi dbi ching 4m + do léch

chuan.

-50-



31407

Béang 13
Péi ching I Pbi chitng 4m
Liéu 2,5 mg/kg | 5 mg/kg 10 mg/kg 10 mg/kg
Trong lugng co thé | 7,66 + 1,37 | 9,92 + 1,82 13,99 +1,21 | 0,00 + 1,41
CoTA 13,84 +2,23 116,99 +2,16 | 13,68 +0,96 | 0,00 +2,71
Co GA 10,58 + 1,67 | 11,31 +2,44 |12,90+3,0 |0,00+ 3,36
Co tir dau dui 14,79+ 1,55 [ 15,99 + 2,72 | 20,84 +2,09 | 0,00 + 1,84
Tim 2,05+3,04 [2,96+296 |7,55+1,61 |0,00+2,45
Than 3,53+£1,39 |3,56£3,51 5,66 +4,59 |0,00+ 2,82
Léach 39,82 +6,78 | 45,26 + 19,10 | 9,02 + 3,08 | 0,00 + 5,47
Bang 14
1A2 Déi chimg 4m
Liéu 2,5 mg/kg 5 mg/kg 10 mg/kg 10 mg/kg
Trong lugng co thé | 6,08+ 1,08 |9,96+1,32 [9,92+1,09 |0,00+ 1,76
CoTA 15,56 + 1,54 | 18,24 + 4,49 | 20,69 + 3,13 | 0,00 + 4,47
Co GA 20,49+ 1,84 (21,36 +2,79 | 24,36+ 3,46 | 0,00 + 3,59
Co tir dau dui 26,92 +3,07 | 30,15 + 3,56 | 33,09 +4,46 | 0,00 + 4,05
Tim 3,70+ 1,31 |6,37+2,27 |12,42+2,70 | 0,00 + 4,10
Thén 1,28+2,89 [2,89+3,30 |5,31+3,29 |0,00+4,39
Lach -8,07 + 5,75 | -10,00 + 4,68 | 9,68 + 9,19 | 0,00 + 6,84
Bang 15
21-E5 Péi chimg 4m
Lidu 2,5mgkg |5 mgkg 10 mg/kg 10 mg/kg
Trong lugng co thé | 4,16+ 0,87 |4,14+2,82 |521+1,58 [0,00+1,15
CoTA 13,86 + 1,66 | 14,01 +2,41 | 10,32 +2,54 | 0,00 £ 1,65
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Co GA 7,70 + 1,86 | 12,94+ 1,10 | 8,13 +2,36 | 0,00+ 1,41
Co tir dau dui 8,64+ 1,31 |13,57+1,79 | 8,46 +3,22 | 0,00+ 1,94
Tim -7,11 + 1,00 | -7,14 + 3,17 | -5,51 £ 1,58 | 0,00 +2,23
Thén -6,8 +2,83 |-3,2+3,57 |-0,32+2,07 | 0,00+3,93
Lach 29,81 +9,83 | 49,76 + 7,86 | 10,85 + 6,63 | 0,00 + 5,76
Bang 16
Khang thé 8D12 Péi chitng 4m
Liéu 2,5 mg/kg 5 mg/kg 10 mg/kg 10 mg/kg
Trong lugng co thé | 10,06 + 0,86 | 12,76 + 1,01 | 11,41 + 1,35 | 0,00 + 0,66
CoTA 17,99 + 1,53 |1 21,30 £ 2,06 | 22,11 + 3,20 | 0,00 + 1,85
Co GA 21,14 + 1,19 | 23,10+ 0,99 | 23,40 +3,72 | 0,00 + 1,44
Co tir dau dui 26,74 + 1,53 1 31,00 + 1,61 | 28,80 + 2,72 | 0,00 + 0,94
Tim -1,61+2,06 |3,63+1,93 |3,42+2,52 |0,00+1,08
Than -1,06 £2,02 | -4,26 +2,25 | -5,52 + 3,83 | 0,00 £ 3,66
Lach 433 +6,34 |-9,04+2,64 |-1,85+6,26 | 0,00 + 4,25
Bang 17
Khang thé 1A2-hIgG Déi chimg am
Liéu 2,5 mg/kg 5 mg/kg 10 mg/kg 10 mg/kg
Trong lugng cothé | 6,73 + 1,51 |3,84+2,32 |7,45+2,91 |0,00+0,76
CoTA 15,62+24 |12,09+1,81 |10,91+3,33 |0,00+2,80
Co GA 16,29 + 1,02 | 15,20 + 2,54 | 15,67 +£3,60 | 0,00 +2,13
Co tir d4u dui 19,39 +2,92 | 20,03 + 2,54 | 19,73 +3,83 | 0,00+ 1,98
Tim 591+3,81 |539+2,77 |[3,52+3,16 |0,00+3,14
Than 1,70+4,01 |1,20+1,73 |1,39+3,70 |0,00+3,27
Lach -15,44 +5,6 | -30,08 + 6,63 | -23,90 +2,36 | 0,00 + 11,32
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Bang 18
Péi ching I Pbi chiing 4m

Liéu 2,5 mg/kg 5 mg/kg 5 mg/kg

Trong lugng co thé | 10,19 + 1,20 | 10,83 + 1,58 | 0,00 + 1,17

CoTA 14,70 + 3,28 | 13,44 + 4,13 | 0,00 + 3,87

Co GA 19,44 + 2,08 | 14,35 +3,36 | 0,00 + 1,80

Co ttr dau dui 18,92 +4,86 | 13,00 +2,18 | 0,00 + 2,03

Tim 2,78+5,09 |2,71+£6,72 |0,00+0,69

Than 1,84 +2,65 |0,41+3,04 |0,00+2,12

Lach 12,32 +£5,60 | 8,41 +3,38 |0,00+4,31

Bang 19
Péi ching I Péi chimg 4m

Lidu 10 mg/kg 30 mg/kg 50 mg/kg 10 mg/kg
Trong lugng co thé | 9,20 +0,73 | 13,62 + 1,38 | 12,55+ 1,71 | 0,00 + 1,18
CoTA 18,16 + 1,51 | 25,58 + 3,14 | 23,03 +2,00 | 0,00 + 3,81
Co GA 16,91 +2,08 | 23,72 + 3,14 | 24,68 + 2,73 | 0,00 + 3,58
Co ti dau dui 20,77 + 1,01 | 26,54 + 3,68 | 25,67 + 3,32 | 0,00 + 4,63
Tim 1,55+3,07 |3,11+2,58 |2,11+2,23 |0,00+ 1,96
Than 3,09+1,90 |10,38+5,08|8,89+3,59 |0,00+1,35
Léch 8,22+5,80 |6,90+5.87 |-0,74+1,85|0,00+7,38

Thi nghiém tuong tu dugc tién hanh st dung cic khang thé H4H1657N2 va
H4H1669P va dbi ching stt dung véi chudt SCID. Cu thé, chudt SCID duc ¢ 10 tudn
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tudi dugc str dung khang thé qua dwong dudi da & ndng do 10 mg/kg theo so dd ding
thudc nhu sau: 2 14n vao tudn 1 va 1 1in/tudn vao tuln thir 2 va 3. Tng cong thoi gian
diéu tri 1a 28 ngay. D4 véi thi nghiém nay, 5 chudt duge cho ding khang thé dbi ching
am isotyp; 5 chudt dugc cho dung khang thé dbi ching I (Myo029); 6 chudt duge cho
dung H4H1657N2; va 6 chudt dugc st dung H4H1669P. Két qua duogc téng két trong
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Bang 20 va dugc bidu hién 12 phan trim ting 1én so véi d6i chimg 4m + d6 1&ch chuén.

Béang 20

Déi ching isotyp | P6i chimg I | H4H1657N2 | H4H1669P
Liéu 10 mg/kg 10 mg/kg 10 mg/kg 10 mg/kg
Trong lwong co thé | 0,00 + 1,97 14,52 + 2,68 | 10,28 + 0,95 | 10,70 + 1,26
CoTA 0,00 + 4,10 17,47 +3,09 | 25,53 +3,96 | 13,77 + 2,01
Co GA 0,00 + 1,97 19,46 +2,92 | 21,69 + 1,67 | 13,39 + 1,30
Co tir dau dui 0,00 + 3,59 14,05 + 3,03 | 22,15 + 3,47 | 9,87 +2,55
Tim 0,00 + 2,49 942+ 1,63 |5,40+2,28 |12,70+2,67
Mo md tring 0,00 + 9,72 25,14+19 |-8,05+7,53 | 4,22+6,19

Thi nghiém twong tu ciing dugc tién hanh bing cach st dung céc khang thé
H4H1657N2 va H4H1669P va dbi chimg duge sir dung véi chudt C57. Cu thé, chudt
C57 duc 10 tuan tudi dugc st dung khang thé dudi da & ndng do 10mg/kg theo lich bidu
dung thudc sau: 2 14n mdi tuan trong hai tudn. Péi véi thi nghiém nay, 5 chudt dugc sir
dung khang thé d6i chimg isotyp 4m; 5 chudt dugc st dung ddi ching I (My029); 5
chudt duoc st dung H4H1657N2; va 6 chudt duge sit dung H4H1669P. Két qué dugc

tdng két trong Bang 21 va duoc bidu dién 14 phan trim ting 1én so véi d6i chimg am +

d6 1éch chuén.

Bang 21

Poi chimg isotyp | Déi chimg T | HAH1657N2 | H4H1669P
Liéu 10 mg/kg 10 mg/kg 10 mg/kg 10 mg/kg
Trong lugng co thé | 0,00 +0,92 4,64+099 |511+0,73 |2,75+1,07
CoTA 0,00 + 4,26 8,92+ 1,56 | 14,92 +3,09 | 7,62 + 2,90
Co GA 0,00 +2,39 6,28 +2,10 | 14,20 +1,77 | 6,07 £ 3,80
Co tir dau dui 0,00 + 2,46 3,53+2,11 | 12,85+2,69 | 1,24 + 1,74
Tim 0,00 +2,28 -3,18+2,70 | 1,39 +2,83 |2,45+3,95
Mo md tring 0,00 + 8,20 19,05+ 7,72 | -5,23 + 8,34 | -4,53 + 10,28
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Sau d6, cac thi nghiém dap tmg v6i lidu duge tién hanh bang cach st dung cac

khéang th8 H4H1657N2 va H4H1669P & chudt SCID. Cu thé, chudt SCID duc & 10 tuan

tudi duge st dung cac khang thé ddi ching qua dwong dudi da ¢ lidu 30mg/kg, va
H4H1657N2 hodc H4H1669P & ndng dd 2,5, 10 hoic 30 mg/kg, theo biéu dd ding

thudc sau: 2 14n mot tudn vao tudn 1 va 1 1an mdi tudn sau d6. Két qua dugc tong ket

trong Bang 22 va 23 va dugc biéu hién 12 phan trim tang lén so v&i d6i ching am + d6

léch chuan.

Bang 22
Isotyp  dO1 | b5 hing T | HAH1657N2
ching
Liéu 30 mg/kg 30 mg/kg 2,5 mg/kg 10 mg/kg 30 mg/kg
S6 luong
chudt (n) 5 5 5 5 5
Trong
lugng  co | 0,00+1,38 |746+2,44 |10,16+092 |6,51+091 |10,12+1,68
the
16,13 +
CoTA 0,00 +2,55 562 2222+2,75 |19,79+1,19 | 24,10 + 3,62
0,00 +2,66 | 13,50 +121,94+3,18 |21,84+2,94 | 25,01 +4,15
Co GA ‘
5,20
Co ti diu|0,00+2,06 |16,89 +126,30 +3,72 |26,28+2,39 | 30,81 +2,98
dui 4,11
Tim 0,00 +2,67 |3,23+3,29 | 14,46+ 1,55 |2,70+1,51 |4,06+2,53
Mb md | 0,00 +15,08+9,02 |-23,70 +|-16,77 +|-15,44 +
trang 13,91 10,29 7,54 11,43
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Bang 23
P61 ching | P6i ching H4H1669P
isotyp I
Liéu 30 mg/kg 30 mg/kg | 2,5mg/kg | 10 mg/kg | 30 mg/kg
S6 luong chudt 5 5 5 5 5
(n)
Trong lugng co 13,77 + 2,87 +15,72 + 14,88 +
thé 0.00£L47 14 9 1,66 0,56 L1
25,79 +17,82 +112,38 +(11,86 +
CoTA 0.00£2.38 1537 2,25 2,56 2,59
Co GA 0,00 + 2,12 22,82 +2,68 +(12,46 +1]10,55 +
1,25 2,06 1,30 3,33
Co tét dAu dui 0,00 + 3,08 25,69- + 4,10 +112,27 +1943 +
3,65 2,32 1,63 2,67
Tim 0,00 + 0,91 7,78 +(-0,01 + 5,37 +12,84 +
1,62 3,31 1,71 4,73
Mb mé trén 0,00 +9,41 12,60  + 9,00 +(-8,30 +|-1,23 +
& 8,08 4,12 3,71 7,03

Trong mdt thi nghiém riéng biét, 5 nhém cé 6 chudt SCID duc & 10 tudn tudi

duoc st dung khang thé dbi ching isotyp 4m dué6i da & liéu 10 mg/kg, va H4H1657N2

& 1idu 0,1, 0,75, 2,5, hodc 10mg/kg, theo lich biéu dung thudc nhu sau: 2 14n mdi tudn

vao tudn 1 va 1 14n mdi tudn trong tdng cong 28 ngay didu tri. Két qua duoc tong két

trong Bang 24, biéu hién 13 phin tram ting 1én so v&i dbi chimg am + d6 1éch chuin.

Bang 24
Péi chimg isotyp H4H1657N2
Liéu 10 mg/kg &é/kg g;’é/skg 2,5 mg/kg | 10 mg/kg
e s | o oxm e sl
CaTA | 0002389 26 | |am |as o
Co GA 0,00 + 1,65 2,75 +10,71 + (1586 +|18,28 +
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0,82 3.15 211 2.84
ot dhu dy | 0:00%3,00 0,84 +|-062 +|1501 +|1687 +
ot dau cut 1,69 1,75 137 2,85
i 0,00 +2,24 651 +|135 +[325 +(308 +

1,53 2.85 121 2.66
MO 6 kg | 000 £ 13,65 775 +|-781  +|-1353 +|-2833 +
rang 8,36 10,76 8,00 4,51

Nhu trinh bay trong Vi du nay, cac khang thé H4H1657N2 va H4H1669P giy

tang ¢6 ¥ nghia trong luong co khi st dung cho chudt vurot qua mot khoang liéu.

Vi du 11. Hiéu qua cua khang thé khang GDF8 1én hién tuong ndi can bing

glucoza

Khang thé khang GDF8 theo sang ché dugc thir nghiém hiéu qua cta ching 1én
hién tuong ndi can b?mg glucoza va d¢ nhay cdm insulin & mo6 hinh chut béo phi do
ché d6 an (DIO-diet-induced-obesity). Trong thi nghiém nay, chudt DIO thu dugc bing
cach cho chudt C57BL6 mdt ché d6 dn nhiu chit béo (45% kcal chit béo) trong 7 tudn
bét dAu tir ltc 9 tudn tudi. B4t ddu tir tudn thir 8, cac khang thé dugc st dung & mirc do
30mg/kg hai 14n mét tuan trong thém 2 tuén, va nghién ciru nay dugc xac dinh mét tuan
sau d6 (21 ngay sau khi didu tri). Cac khang thé st dung trong thi nghiém nay la
H4H1669P va H4H1657N2, ciing nhu khang thé ddi chimg 4m isotyp va ddi ching I
(khang thé khang GDF8 tuong tng véi Myo29). Thir nghiém d6 dung nap insulin duoc
tién hanh trude va sau khi didu tri khang thé. Insulin (2 IU/kg) duoc sir dung bang cach
tiém trong mang bung sau khi nhin d6i 4 gid va do mirc glucoza. Két qua dwgc minh
hoa trong Fig. 3A (trudc khi didu tri bang khang thé) va 3B (sau khi diéu trj bang khang
the).

Nhu chimg minh trong thi nghiém nay, su &rc ché myostatin bing cach st dung
khéang thé khang GDF$ cai thién hién twong ndi cin bing glucoza & chudt DIO. Su khac
biét c6 ¥ nghia trong viéc giam mirc glucoza dap ting véi lidu cao insulin dugc ghi lai
gitta nhom khang thé khang GDF8 (H4H1669P, H4H1657N2 hoic dbi chimg I), va
nhém khang thé déi chimg isotyp.

Vi du 12. Sy ngin ngira chimg teo co in vivo bang cach st dung H4H1657N2

Chu6t C57 duoc st dung dé xac dinh cic dic diém in vivo cia H4H1657N2
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trong viéc ngin ngira ching teo co do ¢b dinh/bit dong va st dung dexametason.

Trong vi du ¢6 dinh, ba nhém gém 8 chudt C57 giy chét nhe nhang, va khép mit
c4 chén bi bt dong & goc 90° véi cac ngﬁyén liéu ¢b dinh trong 14 ngay. Nhém thir 4
duoc dé yén va sit dung 1am nhém dbi chimg khong bét dong. Trong 14 ngay bit dong,
chudt duoc dung khang thé d6i chimg 4m isotyp; DPbi chung I (Myo29); hoic
H4H1657N2. Ba nhém dugc tiém dudi da khang thé voi lidu 30 mg/kg, 2 14n mbi tudn
trong hai tudn, bt ddu tir thoi diém bt dong. Két qua duoc tdng két trong Bang 25, thé
hién 12 phén trim thay ddi so véi d6i chimg am + do léch chuédn. Cac két qua thé hién 13
sau 14 ngay bat dong, nhom nhan sw didu tri bing khang thé H4H1657N2 thé hién su

giam y nghia trong viéc giam co xuong so v6i nhém dbi chimg isotyp.

Béang 25 (Chung teo co giy ra do bét dong)

Khong bit dong | Bit dong
Péi ching | D6i chimg | Béi chimg I H4H1657N2
isotyp isotyp
CoTA |0,00+1,74 32,97 +4,98 |-23,36+580 |-13,77 +4,23
CoGA | 0,00+ 1,85 2434+4,95 | -7,64+0,97 3,91 + 6,02

Trong vi du dexametason, hai nhém gbm 5 chudt C57 duge gy mé va ciy bing
cac bom bom thdm thdu duéi da, viéc cdy nay s& phan phdi dexametason v6i ham lugng
1png/g/ngay. Hai nhom bd sung duge cdy bing bom thAm thau cung cip nudc mudi va
duoc st dung lam d6i chimg. Bing viée didu tri 14 ngdy, hai nhém chudt (mot nhom
ding nuéc mudi va mét ding dexametason) duogc st dung khéng thé d6i ching am
isotyp; va hai nhom chudt (mft nhém dung nudc mudi va mét nhém dung
dexametason) dugc st dung khang thé H4H1657N2. Khang thé dugc tiém dudi da &
ndng d6 30mg/kg, 2x mdi tudn trong hai tuln. Viée diéu tri k§ thuét bit dau vao thoi
diém cdy bom. Cac két qua dugc téng két trong Bang 26, thé hién 13 phan trim thay dbi
so véi dbi chfxng Am + d0 léch chudn. So sanh nhém dexametason nhan khang thé
H4H1657N2 so v6i nhém nhan dbi chimg isotyp chi ra ring viéc diéu tri bing khang

thé H4H1657N2 ngin chin su giam trong lugng co do dung dexametason.

Bang 26 (Chung teo co gdy ra bdi dexametason)
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Diéu tri bang nudc mubi Diéu trj bing dexametason
Pbi ching | H4H1657N2 Péi ching | H4H1657N2
isotyp isotyp
CoTA 0,00 +2,73 14,63 + 1,35 -17,78 + 2,11 3,25 +2,09
Co GA 0,00 + 3,02 20,73 + 1,38 -18,97 + 2,11 -5,08 + 2,07
CoQuad |0,00+3,91 20,46 + 2,40 -23,94 + 2,68 -4,26 + 2,34

Vi du 13. Tinh dac hiéu cia H4H1657N2 in vivo

Pé x4c dinh tinh dic hiéu cia H4H1657N2 in vivo, chudt C57BL6 dugc tiém
duoc chét, va huyét thanh tir chudt dugc didu tri duge dua vao quang phé khdi lugng
dua trén thi nghiém "cau" phéi tr. Ngén gon, dugc chét (H4H1657N2, dbi chung IV
hozic di chimg 4m isotyp) dugc tiém nhidu 1dn (Ngay 0, D3, D7, D10) trong giai doan
14 ngay vao chudt C57BL6. Pong vat dugc giy chét nhe nhang vio D14 va huyét thanh
duogc U véi cac hat khang Fc nguoi. Cac hat duge rira va nguyén liéu gén két dugc rira
giai voi dém nap SDS-PAGE. Nguyén li¢u rira gidi dugc dua vao SDS-PAGE va cac
phién gel twong tng véi khoang trong luong phén tir 1a 5-20 kDa dugce tién hanh. Cac
mAu duge tién hanh do quang phd khéi luong bing cic diéu kién khi, alkyl héa va
trypsin hoa chuin. Cac chit phan cit dugc tach trén cot nano C18 va dugc chdm mau ty
dong lén trén cac dich Bruker Anchor. Phan tich MALDI-MS (MS/MS) (Bruker
Ultraflextreme) dugc tién hanh trong md hinh ty dong, st dung LC-WARP (Bruker
Daltonics). Phd khédi lugng dugc tim kiém bing MASCOT (Matrix Science) va két qua

dugc danh gia so véi ddi ching isotyp. Cac protein rira gidi dugc néu trong Bang 27.

Bang 27

Khang thé duoc sit dung: | H4H1657N2 | B6i chimg IV

GDF8 GDF8

GDF11

(Céc) protein rira giai: Inhibin beta chudi A

Inhibin beta chudi B

Inhibin beta chudi C
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Nhu trinh bay trong Bang 27, chi chudt GDF8 dugc xac dinh 1a dbi tac gin két
d6i v6i H4H1657N2 béi thi nghiém nay. (Trinh tu cia GDF8 chudt va ngudi 1a giéng
nhau.) Ngugc lai, dbi chimg IV gin két nhidu phdi tir khc ctia ho phdi tir TGF beta bén
canh GDF8, bao gdm, ngodi cdc khdng thé khdc, GDF11. Thi nghiém nay khing dinh
tinh dic hiéu cta H4H1657N2 d6i véi GDF8 trong pham vi in vivo.

Sang ché khong bi han ché pham vi bdi cac phuong an cu thé dugc mo ta trong
day. Thuc té, nhiéu bién dbi khac nhau cia sang ché ngoai cac phuong an duge mo ta
trong ddy s& dugc cac chuyén gia trong linh vic nay biét rd tir ban md ta va hinh vé di

kém. Cac di€u chinh nay duoc du tinh 1a nam trong pham vi cia sdng che.
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YEU CAU BAO HOQ
1. Khang thé nguoi duge phan lp hoic manh gin két khang nguyén cla né gan két dic
hiéu v6i, hodc rc ché hoat tinh sinh hoc cia GDF8 ngudi truéng thanh kiéu dai bao
gdm SEQ ID NO:340, nhung khong gin két vai, hodc trc ché hoat tinh sinh hoc ctia chu
traic GDF8/TGFB1 kham c¢6 céc axit amin 48-72 cua GDF8 & nguoi truéng thanh duoc
thay thé bang trinh tur axit amin twrong tng ciia TGFB1, trong d6 cau traic GDF8/TGFp1
kham bao gé)m trinh tu axit amin trong SEQ ID NO:352, va trong d6 khang thé hoac
manh gén két khang nguyén bao gém: (a) trinh tr axit amin HCDR1/HCDR2/HCDR3
bao gdm SEQ ID NO: 362/364/366 tuong ung; va (b) trinh tu axit amin
LCDRI1/LCDR2/LCDR3 bao gom SEQ ID NO: 370/372/374 twong tng. -

2. Khang thé nguoi duoc phan 1ap hodc manh gin két khang nguyén ctia n6 theo diém
1, trong d6 khang thé hodc manh gan két khang nguyén bao gom: (a) CDR chudi ning
(HCDR1, HCDR2 va HCDR3) tir vung bién ddi chudi nang co trinh ty axit amin SEQ
D NO:360; va (b) CDR chudi nhe (LCDR1, LCDR2 va LCDR3) tir ving bién doi
chudi nhe cé trinh tu axit amin SEQ ID NO: 368.

3. Khang thé dugc phan lap hodc manh gn két khang nguyén cta né theo diém 1 hozc
2, trong d6 khang thé hoic manh gfn két khang nguyén nay bao gém cdp trinh ty axit

amin cta ving bién doi chudi nang va chudi nhe (HCVR/LCVR) SEQ ID NO: 360/368.

4. Khang thé duogc phan lap hoic manh gin két khang nguyén theo diém bét ky trong sb
cac diém néu trén, trong d6 khang thé hoic manh gin két khang nguyén khong gin két

epitop mach thang nam trong GDF8 trudng thanh kiéu dai (SEQ ID NO:340).

5. Khang thé dugc phan 1ap hodc méanh gin két khang nguyén theo diém bét ky trong sb
cac diém néu trén, trong do khang thé hodc manh gin két khang nguyén khong gin két
cac peptit GDF8 dugc phén 18p co trinh ty axit amin chira axit amin 1-14, 1-18, 17-42,
48-65, 48-69, 48-72, 52-65, 52-72, 56-65, 56-72, 65-72, 73-90, 75-105 va 91-105, trong
SEQ ID NO:340.

6. Duoc pham bao gb6m khang thé hodc manh gin két khang nguyén theo diém bét ky tir

diém 1 dén 5 va chit mang hodc chat pha loang dugc dung.
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DANH MUC TRINHE TU

ctggggggte
taagctgggt
gtggttataa
attccaagaa
tttactgtgce
agggaaccac

cctgagactc
ccgccaggcet
cacatactac
cacactgtat
gaaagactct
ggtcaccgtc

Tyr

<110> Regeneron Pharmaceuticals, Inc.
<120> Khéng thé khang GDF8 noudi va ducoc phadm chia khéng thé nay
<130> 6073A-WO
<140> bugc géan
<141> Dugc ndp kem theo day
<150> 61/348,559
<151> 2010-05-26
<150> 61/372,882
<151> 2010-08-12
<160> 391
<170> FastSEQ chc Windows phién ban 4.0
<210> 1
<211> 366
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 1
caggtgcagc tggtgcagtc tgggggaggce ttggtccagc
tcctgtgcag cctctggatt cacctttaac acctatgcca
ccagggaagg ggctagaatg ggtctcaact attactggta
gcagactccg tgaagggccg gttcaccatc tccagagaca
ctacagatga gcagcctgag agccgaggac acggccgtat
cggtataact ggaattacgg aatttttgac tactggggcc
tccteca
<210> 2
<211> 122
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 2
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu
1 5 10
Ser Leu RArg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Thr Ile Thr Gly Ser Gly Tyr Asn Thr Tyr
50 55 .
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn 5er
65 70 75
Leu Gln Met Ser Ser Leu Arg Ala Glu Asp Thr
85 990
Ala Lys Asp Ser Arg Tyr Asn Trp Asn Tyr Gly
100 105
Gly Gin Gly Thr Thr Val Thr Val Ser Ser
115 120

60

120
180
240
300
360
366



31407

<210> 3

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 3
ggattcacct ttaacaccta tgcc

<210> 4

<211> 8

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 4
Gly Phe Thr Phe Asn Thr Tyr Ala
1 5

<210> 5

<211> 24

<212> ADN

<213> Trinh ty nhéan tao

<220>
<223> Téng hop

<400> 5
attactggta gtggttataa caca

<210> 6

<211> 8

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Tdng hop

<400> 6
Ile Thr Gly Ser Gly Tyr Asn Thr
1 5

<210> 7

<211> 45

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 7
gcgaaagact ctcggtataa ctggaattac ggaatttttg actac

<210> 8

<211> 15
<212> PRT

-63-

24

24

45



<213>

<220>
<223> Téng

<400> 8

hop

Trinh ty nhédn tao

31407

Ala Lys Asp Ser Arg Tyr Asn Trp Asn Tyr Gly Ile Phe Asp Tyr

1

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

9
324
ADN

<220>
<223> Téng
<400> 9

gacatccaga
ctctcctgca
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagg

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

10
108
PRT
Trinh

<220>
<223> Téng
<400> 10
Asp Ile Gln
1
Glu

Arg Ala

Leu Ala Trp
35
Val

Tyr Gly

50
Asn Gly Ser
65
Glu

Asp Phe

Thr Phe Gly

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

11

18
ADN
Trinh

<220>
<223> Tdéng
<400> 11

cagagtgtta

<210> 12
<211> 6

5

hop

tgacccagtc
gggccagtca
ccaggctcct
gcaatgggtc
cagtttatta
tggagatcaa

tu nhéan

hop

Met Thr

Thr
20
Tyr

Leu
His
Ser Thr
Gly Thr

Ala Val
85
Gly Gly

100

ty nhéan

hop

gcagcaac

Gln
Ser
Gln
Arg
Glu
70

Tyr

Thr

Trinh ty nhdn tao

tccagccacc
gagtgttagc
catctatggt
tgggacagag
ctgtcagcag
acga

tao

Ser Pro

Cys Arg
Pro
40

Thr

Lys

Ala
55
Phe Thr

Tyr Cys

Lys Val

tao

10

ctgtctgtgt
agcaacttag
gtatccacca
ttcactctca
cataataact

Ala Thr
10

Ser

Leu

Ala
25
Gly

Gln

Gln Ala

Gly Ile Pro

Thr Ile
75

His

Leu
Gln Gln
90

Glu Ile

105

Lys

-64-

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggccgctcac

Ser Val Ser

Val Ser
30

Leu

Ser

Pro Arg
Ala
60

Ser

Arg Phe

Ser Leu

Asn Asn Trp

Arg

15

aagagccacc
tcagaaacct
tatcccagcc
cctgcagtct
tttcggcgga

Pro
15
Ser Asn

Leu Ile

Ser Gly

Gln Ser
80
Pro Leu

95

60

120
180
240
300
324

18



31407

<212> PRT
<213> Trinh tuyu nhén tao

<220>
<223> Téng hop

<400> 12
Gln Ser Val Ser Ser Asn
1 5

<210> 13

<211> 9

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 13
ggtgtatcc 9

<210> 14

<211> 3

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 14
Gly Val Ser
1

<210> 15

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 15
cagcagcata ataactggcc gctcact 27

<210> 16

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 16 7
Gln Gln His Asn Asn Trp Pro Leu Thr
1 5

<210> 17

<211> 375

<212> ADN

<213> Trinh tu nhén tao

-65-



<220>
<223> Tdng

<400> 17

caggtgcagc
acctgcactg
cagcccccag
tacaacccgt
tccctgaage
tattatgata
gtcaccgtct

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

18
125
PRT
Trinh

<220>
<223> Tdng
<400> 18
Gln Val Gln
1
Thr

Leu Ser

Asn Tyr Tyr
35
Ile Gly
50

Lys

Trp
Leu Ser
65

Ser

Leu Lys

Cys Ala Arg

Asp Pro Trp

115

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

19

30
ADN
Trinh

<220>
<223> Tdng

<400> 19

hop

tggtgcagtc
tctctggtgg
ggaaggggct
ccctcaagag
tgagctctgt
gtagtggtta
cctca

tu nhan

hop

Leu Val

Leu Thr
20
Trp Gly

Thr Thr

Arg Val

Ser
85
Tyr

Leu
Asp

100

Gly Gln

tu nhéan

hop

Gln
Cys
Trp
Tyr
Thr
70

Ser

Tyr

Gly

gggcccagga
ctccatcagce
ggagtggatt
tcgagtcacc
gaccgccgcea
ttattacaac

tao

Ser Gly

Thr Val

Ile Arg
40
Tyr Ser
55
Ile Ser

Val Thr

Asp Ser

Thr Thr

120

tao

ggtggctcca tcagcaatag taattactac

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

20
10
PRT

<220>
<223> Tdng

<400> 20

hop

Trinh ty nhadn tao

31407

ctggtgaagc
aatagtaatt
gggactacct
atatccgtag
gacacggctg
tggttcgatc

Pro Gly Leu
10

Ser Gly

25

Gln

Gly

Pro Pro

Gly Thr Thr

Val Thr
75

Asp

Asp
Ala
90

Gly

Ala

Ser
105
Val

Tyr

Thr Val

Gly Gly Ser Ile Ser Asn Ser Asn Tyr Tyr

1

<210> 21

5

10

-66-

cttcggagac
actactgggg
attatagtgg
acacgtccaa
tgtattactg
cctggggcca

Val Lys Pro

Ile Ser
30
Gly

Ser

Gly Lys

45
Tyr Tyr Asn
60

Ser Lys Asn

Thr Ala Val
Asn
110
Ser

125

Tyr Tyr

Ser

cctgtcecctce
ctggatccgce
gaccacctac
gaaccagttc
tgcgagagat
gggaaccacg

Ser Glu
15
Asn Ser

Leu Glu

Pro Ser-

Gln Phe
80
Tyr Tyr
95

Trp Phe

60

120
180
240
300
360
375

30



<211> 21
<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Tbng

<400> 21

hop

acctattata gtgggaccac c

<210> 22
<211> 7
<212> PRT
<213>

<220>
<223> Téng

<400> 22

hop

Trinh ty nhén tao

Thr Tyr Tyr Ser Gly Thr Thr

1

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

23
51
ADN

<220>
<223> Téng

<400> 23

5

hop

Trinh ty nhédn tao

31407

gcgagagatt attatgatag tagtggttat tattacaact ggttcgatcc c

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

24
17
PRT

<220>
<223> Téng

<400> 24

hop

Trinh ty nhdn tao

Ala Arg Asp Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Asn Trp Phe Asp

1
Pro

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

25
324
ADN

<220>
<223> Tdng
<400> 25

gacatccagt
atcacttgcc
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagc

5

hop

tgacccagtc
gggcaagtca
ctaagcgcct
gcagtggatc
caacttattt
tggagatcaa

Trinh ty nhédn tao

tccatcctcece
ggacattaga
gatctatgct
tgggacagaa
ctgtctacag
acga

10

ctgtctgcat
aatgatttag
gcatccagtt
ttcagtctca
catcatattt

-67-

ctgtaggaga
gctggtatca
tgcaaagtgg
cactcagcag
acccgtggac

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcct
gttcggccaa

21

51

60

120
180
240
300
324



<210> 26

<211> 108
<212> PRT
<213> Trinh tu nhéan

<220>
<223> Téng hop

<400> 26

Asp
1
Asp
Leu
Tyr
Ser
65
Glu

Thr

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

Ile
Arg
Gly
Ala
50

Gly

Asp

Phe

<220>

<223>

<400>

27

18
ADN
Trinh

27

Gln
Val
Trp
35

Ala
Ser

Phe

Gly

Leu
Thr
20

Tyr
Ser
Gly

Ala

Gln
100

Thr
Ile
Gln
Ser
Thr
Thr

85
Gly

ty nhéan

Tdng hop

caggacatta gaaatgat

<210>

<211> 6

<212>
<213>

<220>

<223>

<400>

28

28

PRT
Trinh ty nhén

Tng hop

Gln Asp Ile Arg Asn

1

<210>

<211> 9

<212>
<213>

<220>

<223>

<400>

29

29

ADN
Trinh tu nhén

gctgcatcc

<210> 30

<211> 3
<212> PRT

Téng hop

5

tao

Gln
Thr
Gln
Leu
Glu
70

Tyr

Thr

tao

tao

Asp

tao

Ser
Cys
Lys
Gln
55

Phe

Phe

Lys

Pro
Arg
Pro
40

Ser
Ser

Cys

Leu

31407

Ser
Ala
25

Gly
Gly
Leu

Leu

Glu
105

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

-68-

Leu Ser
Gln Asp
Ala Pro
Pro Ser

60
Leu Ser
75

His His

Lys Arg

Ala
Ile
Lys
45

Arg

Ser

Ile

Ser
Arg
Arg
Phe
Leu

Tyr

Val
15

Asn
Leu
Ser

Gln

Pro
95

Asp
Ile
Gly
Pro

80
Trp

18



<213>

<220>
<223>

<400>

Trinh tu nhédn tao

Téng hop

30

Ala Ala Ser

1

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

<220>
<223>

<400>

31

27

ADN

Trinh tu nhén tao

Téng hop

31

ctacagcatc atatttaccc gtggacg

31407

ctggtgaagc
agtggtaatt
gggactatct
atgtccgtag
gacacggctg
tggttcgacc

<210> 32

<211> 9

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Tdng hop

<400> 32

Leu Gln His His Ile Tyr Pro Trp Thr
1 5

<210> 33

<211> 375

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Tdng hop

<400> 33

caagttcagc tggtggagtc gggcccagga

acctgcactg tctatggtgg ctccatcagc

cagcccccag ggaagggact ggagtggatt

tacaacccgt ccctcaagag tcgagtcacc

tccctgaaac tgagctctgt gaccgceccgea

tactatgata gtagtggtca ttattacaac

gtcaccgtct cctca

<210> 34

<211> 125

<212> PRT

<213> Trinh tu nhadn tao

<220>

<223> Tdng hop

<400> 34

cttcggagac
actactgggg
attatagtgg
acacgtccaa
tttattactg
cctggggcca

cctgtcceccte
ctggatccgce
aagcgcctac
gaaccagttc
tgtgagagat
gggaaccacg

Gln Val Gln Leu Val Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1

5

10

15

Thr Leu Ser Leu Thr Cys Thr Val Tyr Gly Gly Ser Ile Ser Ser Gly

20

25

-69-

30

27

60

120
180
240
300
360
375



Asn Tyr Tyr Trp Gly Trp Ile Arg

Trp Ile Gly Thr Ile Tyr Tyr Ser

50

55

Leu Lys Ser Arg Val Thr Met Ser

65

70

Ser Leu Lys Leu Ser Ser Val Thr

85

Cys Val Arg Asp Tyr Tyr Asp Ser

100

Asp Pro Trp Gly Gln Gly Thr Thr

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

<220>
<223>

<400>

115 120

35

30

ADN

Trinh ty nhén tao

Téng hop

35

ggtggctcca tcagcagtgg taattactac

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

<220>
<223>

<400>

36
10
PRT
Trinh ty nhén tao

Téng hop

36

31407

Gln
Gly
Val
Ala
Ser

105
Val

Pro
Ser
Asp
Ala
90

Gly

Thr

Gly Gly Ser Ile Ser Ser Gly Asn Tyr Tyr

1

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

<220>
<223>

<400>

5

37

21

ADN

Trinh tyg nhdn tao

Téng hop

37

atctattata gtggaagcgc c

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

<220>
<223>

<400>

38

7

PRT

Trinh ty nhdn tao

Téng hop

38

Ile Tyr Tyr Ser Gly Ser Ala

1

<210>
<211>

5

39
51

10

-70-

Pro
Ala
Thr
75

Asp
His

Val

Gly
Tyr
60

Ser
Thr
Tyr

Ser

Lys
45

Tyr
Lys
Ala
Tyr

Ser
125

Gly
Asn
Asn
Val

Asn
110

Leu
Pro
Gln
Tyr

95
Trp

Glu
Ser
Phe
80

Tyr

Phe

30

21



<212>
<213>

ADN

<220>

<223>

<400> 39

Téng hop

Trinh tyu nhén tao

31407

gtgagagatt actatgatag tagtggtcat tattacaact ggttcgaccc c

ctgtaggaga
gctggtatca
tgcaaagtgg
caatcagcag

acccgtggac

Ser
Asp
Pro
Ser
60

Ser

Asn

Arg

Ala
Ile
Lys
45

Arg

Ser

Thr

Ser
Arg
30

Arg
Phe

Leu

Tyr

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
gttcggccaa

Val
15
His Asp

Leu Ile

Ser Gly

Gln Pro
80
Pro Trp
95

<210> 40
<211> 17
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Téng hop
<400> 40
Val Arg Asp Tyr Tyr Asp Ser Ser Gly His Tyr Tyr Asn Trp Phe Asp
1 5 10
Pro
<210> 41
<211> 324
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> Tdng hop
<400> 41
gccatccaga tgacccagtc tccatcctcc ctgtctgcecat
atcacttgcc gggcaagtca ggacattaga catgatttag
gggaaagccc ctaagcgcct gatctatgcet gcatccagtt
aggttcagcg gcagtggatc tgggacagaa ttcactctca
gaagattttg caacttatta ctgtctacag cataatactt
gggaccaagg tggagatcaa acga
<210> 42
<211> 108
<212> PRT
<213> Trinh tuy nhén tao
<220>
<223> Téng hop
<400> 42
Ala Ile Gln Met Thr Gln Ser Pro Ser Ser Leu
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25 )
Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His
85 90
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

-71-

51

60

120
180
240
300
324



<210> 43

<211> 18

<212> ADN

<213> Trinh tu nhdn tao

<220>
<223> Tdng hop

<400> 43
caggacatta gacatgat

<210> 44

<211> 6

<212> PRT

<213> Trinh tuyu nhé&n tao

<220>
<223> Tdng hop

<400> 44
Gln Asp Ile Arg His Asp
1 5

<210> 45

<211> 9

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Tdng hop

<400> 45
gctgcatcc

<210> 46

<211> 3

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 46
Ala Ala Ser
1

<210> 47

<211> 27

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 47
ctacagcata atacttaccc gtggacg

<210> 48

<211> 9

<212> PRT

<213> Trinh tuy nhén tao

31407

-72-

18

27



<220>

<223> Tdng hop

<400> 48

31407

Leu Gln His Asn Thr Tyr Pro Trp Thr

1

<210> 49
<211> 35
<212> AD

7
N

5

<213> Trinh ty nhén tao

<220>

<223> Tdng hop

<400> 49
caggtgca
tcectgtge
ccagggaa
gcagactc
ctgcaaat
ggatacac

<210> 50
<211> 11

gc
ag
gg
ag
ga
ct

9

<212> PRT
<213> Trinh ty nhéan

<220>

<223> Téng hop

<400> 50

Gln Val
1

Ser Leu

Ser Met

Ser Ser
50

Lys Gly

65

Leu Gln

Ala Arg

Thr Thr

<210> 51
<211> 24

Gln
Arg
Asn
35

Ile
Arg
Met
Asp
Val
115

<212> ADN

<213> Tr

<220>

inh

Leu
Leu
20

Trp
Ser
Phe
Asn
Arg

100
Thr

tggtgcagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
ttggggttga

Val
Ser
Val
Ser
Thr
Ser
85

Gly

Val

tu nhan

<223> Téng hop

<400> 51

tao

Gln
Cys
Arg
Ser
Ile
70

Leu
Tyr

Ser

tao

Ser
Ala
Gln
Ser
55

Ser
Arg

Thr

Ser

ggattcacct tcagtagcta tagc

<210> 52

tgggggaggc
caccttcagt

ggtctcatcc
attcaccatc
agccgaggac
ctactggggc

Gly
Ala
Ala
40

Ser
Arg
Ala

Phe

ctggtcaagc
agctatagca
attagtagta
tccagagaca
acggctgtgt
cagggaacca

Gly
Ser
25

Pro
Tyr
Asp
Glu

Gly
105

Gly
10

Gly
Gly
Ile
Asn

Asp

Val

-73-

Leu
Phe
Lys
Tyr
Ala
75

Thr

Asp

ctggggggtce
tgaactgggt
gtagtagtta
acgccaagaa
attactgtgc
cggtcaccgt

Val
Thr
Gly
Tyr
60

Lys
Ala

Tyr

Lys
Phe
Leu
45

Ala
Asn

Val

Trp

Pro
Ser
30

Glu
Asp
Ser

Tyr

Gly
110

cctgagactc
ccgccaggcet
catatactac
ctcactgtat
gagagatcgt

ctcctca

Gly
15

Ser
Trp
Ser
Leu
Tyr

95
Gln

Gly
Tyr
Val
Val
Tyr
80

Cys

Gly

60

120
180
240
300
357

24



31407

<211> 8
<212> PRT
<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 52
Gly Phe Thr Phe Ser Ser Tyr Ser
1 5

<210> 53

<211> 24

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 53
attagtagta gtagtagtta cata

<210> 54

<211> 8

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Téng hop

<400> 54
Ile Ser Ser Ser Ser Ser Tyr Ile
1 5

<210> 55

<211> 36

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<223> Tdng hop

<400> 55
gcgagagatc gtggatacac ctttggggtt gactac

<210> 56

<211> 12

<212> PRT

<213> Trinh tuy nhdn tao

<220>
<223> Téng hop

<400> 56
Ala Arg Asp Arg Gly Tyr Thr Phe Gly Val Asp Tyr
1 5 10

<210> 57

<211> 324

<212> ADN

<213> Trinh ty nhén tao

-74-

24

36



<220>
<223> Tdng

<400> 57

gccatccaga
atcacttgcc
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagg

<210> 58
<211> 108
<212> PRT

hop

tgacccagtc
gggcaagtca
ctaagcgcct
gcagtggatc
caacttatta
tggagatcaa

<213> Trinh ty nhén

<220>

<223> Téng hop

<400> 58

Ala Ile Gln
1

Asp Arg Val

Leu Gly Trp
35
Tyr Ala Ala
50
Ser Gly Ser
65
Glu Asp Phe

Thr Phe Gly

<210> 59
<211> 18
<212> ADN
<213> Trinh

<220>

Met
Thr
20

Tyr
Ser
Gly

Ala

Gln
100

Thr
Ile
Gln
Ser
Thr
Thr

85
Gly

ty nhén

<223> Téng hop

<400> 59

cagggcatta gaaatgat

<210> 60
<211> 6
<212> PRT

<213> Trinh tu nhén

<220>

<223> Téng hop

<400> 60

tao

Gln
Thr
Gln
Leu
Glu
70

Tyr

Thr

tao

tao

Gln Gly Ile Arg Asn Asp

1

<210> 61
<211> 9
<212> ADN

5

Ser
Cys
Lys
Gln
55

Phe

Tyr

Lys

tccatcctce
gggcattaga
gatctatgct
tgggacagaa
ctgtctacag
acga

Pro
Arg
Pro
40

Ser
Thr

Cys

Val

31407

ctgtctgcat
aatgatttag
gcatccagtt
ttcactctca
cataatagtt

Ser
Ala
25

Gly
Gly
Leu

Leu

Glu
105

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

-75-

Leu
Gln
Ala
Pro
Ile
75

His

Lys

ctgtaggaga
gctggtatca
tgcaaagtgg
caatcagcag
acccgtacac

Ser
Gly
Pro
Ser
60

Ser

Asn

Arg

Ala
Ile
Lys
45

Arg

Ser

Ser

Ser
Arg
30

Arg
Phe

Leu

Tyr

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagect
ttttggccag

Val
15

Asn
Leu
Ser

Gln

Pro
95

Gly
Asp

Ile

Pro
80
Tyr

60

120
180
240
300
324

18



<213>

<220>
<223> Tdéng
<400> 61
gctgcatcc

<210> 62
<211> 3
<212> PRT
<213>

<220>
<223> Tbéng

<400> 62

Ala Ala Ser

1

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

63
27
ADN

<220>
<223> Tdng

<400> 63

hop

hop

hop

Trinh ty nhéan tao

Trinh ty nhédn tao

Trinh tu nhdn tao

ctacagcata atagttaccc gtacact

<210> 64
<211> 9
<212> PRT
<213>

<220>
<223> Tbéng

<400> 64

hop

Trinh ty nhédn tao

31407

Leu Gln His Asn Ser Tyr Pro Tyr Thr

1

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

65
375
ADN

<220>
<223> Téng
<400> 65

caggtgcagc
acctgcactg
cagcccccag
tacaacccgt
tccctgacac
tactatgata
gtcaccgtct

<210> 66
<211> 125

5

hop

tggtgcagtc
tctctggtgg
ggaaggggct
ccctcaagag
tgagttctgt
gtagtggtta
cctca

Trinh ty nhén tao

gggcccagga
ctccatcatc
ggagtggatt
tcgagtcacc
gaccgccgca
ttattataac

ctggtgaagc
acttatagtt
gggactatcc
atatccgtag
gacacggctg
tggttcgacc

-76-

cttcggagac
actactgggg
atcatagtgg
acacgtccaa
tgtattactg
cctggggcca

cctgtececte
ctggatccgce
gagcacctac
gaaccagttc
tgcgagagac
gggaaccatg

27

60

120
180
240
300
360
375



<212>
<213>

<220>
<223>

<400>

1

50

65

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

<220>
<223>

PRT
Trinh tu nhdn tao
Téng hop
66
Gln Val Gln Leu Val Gln Ser Gly
5
Thr Leu Ser Leu Thr Cys Thr Val
20
Ser Tyr Tyr Trp Gly Trp Ile Arg
35 40
Trp Ile Gly Thr Ile His His Ser
55
Leu Lys Ser Arg Val Thr Ile Ser
70
Ser Leu Thr Leu Ser Ser Val Thr
85
Cys Ala Arg Asp Tyr Tyr Asp Ser
100
Asp Pro Trp Gly Gln Gly Thr Met
115 120
67
30
ADN
Trinh tu nhdn tao
Tdng hop
67

<400>

ggtggctcca tcatcactta tagttactac

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

<220>
<223>

<400>

68

10

PRT

Trinh tu nhan tao

Téng hop

68

31407

Pro Gly
10

Ser Gly

25

Gln Pro

Gly Ser
Val Asp

Ala Ala
90

Ser Gly

105

Val Thr

Gly Gly Ser Ile Ile Thr Tyr Ser Tyr Tyr

1

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

<220>
<223>

<400>

5

69

21

ADN

Trinh tu nhén tao

Téng hop

69

atccatcata gtgggagcac c

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

70

7

PRT

Trinh tyu nhédn tao

10

-77-

Leu
Gly
Pro
Thr
Thr
75

Asp
Tyr

Val

Val
Ser
Gly
Tyr
60

Ser
Thr

Tyr

Ser

Lys
Ile
Lys
45

Tyr
Lys
Ala

Tyr

Ser
125

Pro
Ile
30

Gly
Asn
Asn

Val

Asn
110

Ser
15
Thr

Leu
Pro
Gln
Tyr

95
Trp

Glu
Tyr
Glu
Ser
Phe
80

Tyr

Phe

30

21



<220>
<223>

<400>

Tng hop

70

Ile His His Ser Gly Ser Thr

1

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

<220>
<223>

<400>

5

71

51

ADN

Trinh tu nhédn tao

Téng hop

71

31407

gcgagagact actatgatag tagtggttat tattataact ggttcgaccc c

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

<220>
<223>

<400>

72
17
PRT
Trinh ty nhéan tao

Téng hop

72

Ala Arg Asp Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Asn Trp Phe Asp

1
Pro

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

<220>
<223>

<400>

gccatccaga
atcacttgcc
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagg

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

<220>
<223>

<400>

5

73

324

ADN

Trinh tuy nhén tao

Téng hop

73

tccatcctce
gggcattaga
gatctatgct
tgggacagaa
ctgtctacag
acga

tgacccagtc
gggcaagtca
ctaagcgcct
gcagtggatc
caacttatta
tggagatcaa

74

108

PRT

Trinh tyu nhén tao

Téng hop

74

10

ctgtctgcat
aatgatttag
gcatccagtt
ttcactctca
cataatagtt

ctgtaggaga
gctggtatca
tgcaaagtgg
caatcagcag
cccecgtggac

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
gttcggccaa

Ala Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Asp

20

25

-78-

30

51

60

120
180
240
300
324



31407

Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
50 55

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr

65 70 :

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln
85 90

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile

100 105

<210> 75

<211> 18

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 75
cagggcatta gaaatgat

<210> 76

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdéng hop

<400> 76
Gln Gly Ile Arg Asn Asp
1 5

<210> 77

<211> 9

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 77
gctgcatcc

<210> 78

<211> 3

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 78
Ala Ala Ser
1

<210> 79

<211> 27

<212> ADN

<213> Trinh tu nhén tao

-79-

Ala
Pro
Ile
75

His

Lys

Pro
Ser
60

Ser

Asn

Arg

Lys Arg
45
Arg Phe

Ser Leu

Ser Ser

Leu

Ser

Gln

Pro
95

Ile
Gly
Pro

80
Trp

18



<220>
<223> Téng hop

<400> 79
ctacagcata atagttcccc gtggacg

31407

ctggtgaaac
actagtggag
gcactcattt
atcaccaagg
gacacagcca

gactactggg

Pro
Ser
25

Gln
Asp
Lys
Pro
Trp

105
Val

<210> 80
<211> 9
<212> PRT
<213> Trinh tuyu nhédn tao
<220>
<223> Téng hop
<400> 80
Leu Gln His Asn Ser Ser Pro Trp Thr
1 5
<210> 81
<211> 369
<212> ADN
<213> Trinh tu nhédn tao
<220>
<223> Téng hop
<400> 81
caggtgcact tgaaggagtc tggtcctacg
acctgcacct tctctgggtt ctcactcagce
cagcccccag gaaaggccct ggagtggcett
tacagcccat ctctgaagag caggctcacc
gtccttacaa tgaccaacat ggaccctgtg
tccecgttata actggcacta cggecttectt
gtctcctca
<210> 82
<211> 123
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Tdng hop
<400> 82
Gln Val His Leu Lys Glu Ser Gly
1 5
Thr Leu Thr Leu Thr Cys Thr Phe
20
Gly Val Gly Val Gly Trp Ile Arg
35 40
Trp Leu Ala Leu Ile Tyr Trp Asn
50 55
Leu Lys Ser Arg Leu Thr Ile Thr
65 70
Val Leu Thr Met Thr Asn Met Asp
85
Cys Thr His Thr Ser Arg Tyr Asn
100
Trp Gly Gln Gly Thr Thr Val Thr
115 120

Thr
10

Gly
Pro
Asp
Asp
Val
90

His

Ser

-80-

Leu
Phe
Pro
Lys
Thr
75

Asp

Tyr

Ser

ccacacagac
tgggtgtggg
attggaatga
acacctccaa
catattactg
gccagggaac

Val Lys Pro

Ser Leu Ser
30
Gly Lys Ala
45
Arg Tyr Ser
60
Ser Lys Asn

Thr Ala Thr

Gly Phe Leu
110

cctcacgctg
ctggatccgt
tgataagcgc
aaaccaggtg
tacacacacc
cacggtcacc

Thr
15

Thr
Leu
Pro
Gln
Tyr

95
Asp

Gln
Ser
Glu
Ser
Val
80

Tyr

Tyr

277

60

120
180
240
300
360
369



31407

<210> 83

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 83
gggttctcac tcagcactag tggagtgggt

<210> 84

<211> 10

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Tdng hop

<400> 84
Gly Phe Ser Leu Ser Thr Ser Gly Val Gly
1 5 10

<210> 85

<211> 21

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 85
atttattgga atgatgataa g

<210> 86

<211> 7

<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 86
Ile Tyr Trp Asn Asp Asp Lys
1 5

<210> 87

<211> 45

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 87
acacacacct cccgttataa ctggcactac ggcttccttg actac

<210> 88

<211> 15

<212> PRT

<213> Trinh tu nhén tao

-81-

30

21

45



<220>

<223> Tdng hop

<400> 88

31407

Thr His Thr Ser Arg Tyr Asn Trp His Tyr Gly Phe Leu Asp Tyr

1

<210> 89
<211> 324
<212> ADN

5

<213> Trinh tu nhén tao

<220>

<223> Tdng hop

<400> 89

gccatccaga
atcacttgtc
gggaaagccc
aagttcagcg
gaagattttg
gggaccaagg

<210> 90
<211> 108
<212> PRT

tgacccagtc
gggcgagtca
ctaagtccct
gcagtggatc
caacttatta
tggaaatcaa

<213> Trinh tuy nhén

<220>

<223> Tdng hop

<400> 90

Ala Ile Gln
1

Asp Arg Val

Leu Ala Trp
35
Tyr Ala Ala
50
Ser Gly Ser
65
Glu Asp Phe

Thr Phe Gly

<210> 91
<211> 18
<212> ADN
<213> Trinh

<220>

Met
Thr
20

Phe
Ser
Gly

Ala

Gly
100

Thr
Ile
Gln
Ser
Thr
Thr

85
Gly

ty nhén

<223> Tdng hop

<400> 91

cagggcatta gcaattat

<210> 92
<211> 6
<212> PRT

tao

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

tao

<213> Trinh ty nhén tao

Ser
Cys
Lys
Gln
55

Phe

Tyr

Lys

tccatcctca
gggcattagc
gatctatgct
tgggacagat
ctgccaacaa
acga

Pro
Arg
Pro
40

Ser
Thr
Cys

Val

10

ctgtctgcat
aattatttag
gcatccagtt
ttcactctca
tataatagtt

Ser Ser
10

Ala Ser

25

Gly Lys

Gly Val

Leu Thr

Gln Gln
90

Glu Ile
105

-82-

Leu
Gln
Ala
Pro
Ile
75

Tyr

Lys

ctgtaggaga
cctggtttca
tgcaaagtgg
ccatcagcag
acccgctcac

Ser
Gly
Pro
Ser
60

Ser

Asn

Arg

Ala
Ile
Lys
45

Lys

Ser

Ser

Ser
Ser
30

Ser
Phe

Leu

Tyr

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcct
tttcggcgga

Val
15

Asn
Leu
Ser

Gln

Pro
95

Gly
Tyr
Ile
Gly
Pro

80
Leu

60

120
180
240
300
324

18



31407

<220>
<223> Téng hop

<400> 92
Gln Gly Ile Ser Asn Tyr
1 5

<210> 93

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 93
gctgcatcc

<210> 94

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 94
Ala Ala Ser
1

<210> 95

<211> 27

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 95
caacaatata atagttaccc gctcact

<210> 96

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdéng hop

<400> 96
Gln Gln Tyr Asn Ser Tyr Pro Leu Thr
1 5

<210> 97

<211> 375

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

-83-



<400> 97

gaggtgcagc
acctgcactg
cagcccccag
tacaacccgt
tccectgaage
tattatgata
gtcaccgtct

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

98
125
PRT
Trinh

<220>
<223> Téng
<400> 98
Glu Val
1
Thr

Gln

Leu Ser

Asn Tyr Tyr
35
Ile Gly
50

Lys

Trp
Leu Ser
65
Ser

Leu Lys

Cys Ala Arg

Asp Pro Trp

115

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

99

30
ADN
Trinh

<220>
<223> Tdng

<400> 99

tggtgcagtt
tctctggtgg
ggaaggggct
ccctcaagag
tgagctctgt
gtagtggtta
cctca

ty nhén

hop

Leu Val

Leu Thr
20
Trp Gly

Thr Thr

Arg Val

Ser
85
Tyr

Leu
Asp

100

Gly Gln

ty nhén

hop

Gln
Cys
Trp
Tyr
Thr
70

Ser
Tyr

Gly

gggcccagga
ctccatcagc
ggagtggatt
tcgagtcacc
gaccgccgca
ttattacaac

tao

Leu Gly

Thr Val

Ile Arg

Tyr Ser
55
Ile Ser

Val Thr

Asp Ser

Thr Thr

120

tao

ggtggctcca tcagcaatag taattactac

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

100
10
PRT

<220>
<223> Tdng

<400> 100

hop

Trinh ty nhé&n tao

31407

ctggtgaagc
aatagtaatt
gggactacct
atatccgtag
gacacggctg
tggttcgatc

Pro Gly Leu
10

Ser Gly

25

Gln

Gly

Pro Pro

Gly Thr Thr
Thr
75

Asp

Val Aép
Ala Ala
90
Ser Gly
105

Val

Tyr

Thr Val

Gly Gly Ser Ile Ser Asn Ser Asn Tyr Tyr

1

<210> 101
<211> 21
<212> ADN

5

10

-84-

cttcggagac
actactgggg
attatagtgg
acacgtccaa
tgtattactg
cctggggcca

Val Lys Pro

Ile Ser
30
Gly

Ser
Gly Lys
45
Tyr Tyr Asn
60
Ser

Lys Asn

Thr Ala Val
Asn
110
Ser

125

Tyr Tyr

Ser

cctgtccecte
ctggatccge
gaccacctac
gaaccagttc
tgcgagagat
gggaaccacg

Ser Glu
15
Asn Ser

Leu Glu

Pro Ser

Gln Phe
80
Tyr Tyr
95

Trp Phe

60

120
180
240
300
360
375

30



<213>

<220>
<223> Tdng

<400> 101

hop

Trinh ty nhén tao

acctattata gtgggaccac c

<210> 102
<211> 7

<212> PRT
<213>

<220>
<223> Téng

<400> 102

hop

Trinh tuy nhédn tao

Thr Tyr Tyr Ser Gly Thr Thr

1

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

103
51
ADN

<220>
<223> Téng

<400> 103

5

hop

Trinh ty nhédn tao

31407

gcgagagatt attatgatag tagtggttat tattacaact ggttcgatcc c

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

104
17
PRT

<220>
<223> Téng

<400> 104

hop

Trinh tu nhédn tao

Ala Arg Asp Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Asn Trp Phe Asp

1
Pro

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

105
324
ADN

<220>
<223> Téng
<400> 105

gccatccaga
atcacttgcc
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagg

<210> 106

5

hop

tgacccagtc
gggcaagtca
ctaagcgcct
gcagtggatc
caacttattt
tggagatcaa

Trinh ty nhédn tao

tccatcctcce
ggacattaga
gatctatgct
tgggacagaa
ctgtctacag
acga

10

ctgtctgcat
aatgatttag
gcatccagtt
ttcagtctca
catcatattt

-85-

ctgtaggaga
gctggtatca
tgcaaagtgg
cactcagcag
acccgtggac

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcecct
gttcggccaa

21

51

60

120
180
240
300
324



<211> 108
<212> PRT
<213> Trinh tu nhén

<220>

<223> Téng hop

<400> 106

Ala Ile
1
Asp Arg

Leu Gly

Tyr Ala
50

Ser Gly

65

Glu Asp

Thr Phe

Gln
Val
Trp
35

Ala
Ser

Phe

Gly

<210> 107

<211> 18

<212> ADN
<213> Trinh

<220>

Met
Thr
20

Tyr
Ser
Gly

Ala

Gln
100

Thr
Ile
Gln
Ser
Thr
Thr

85
Gly

tuy nhén

<223> Téng hop

<400> 107
caggacatta gaaatgat

<210> 108

<211> 6

<212> PRT
<213> Trinh tuy nhéan

<220>

<223> Téng hop

<400> 108
Gln Asp Ile Arg Asn

1

<210> 109

<211> 9

<212> ADN
<213> Trinh tu nhéan

<220>

<223> Téng hop

<400> 109
gctgcatcc

<210> 110

<211> 3

<212> PRT
<213> Trinh tu nhédn tao

5

tao

Gln
Thr
Gln
Leu
Glu
70

Tyr

Thr

tao

tao

Asp

tao

Ser
Cys
Lys
Gln
55

Phe

Phe

Lys

Pro
Arg
Pro
40

Ser
Ser

Cys

Val

31407

Ser
Ala
25

Gly
Gly
Leu

Leu

Glu
105

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

-86-

Leu
Gln
Ala
Pro
Leu
75

His

Lys

Ser
Asp
Pro
Ser
60

Ser
His

Arg

Ala
Ile
Lys
45

Arg

Ser

Ile

Ser
Arg
30

Arg
Phé

Leu

Tyr

Val
15

Asn
Leu
Ser

Gln

Pro
95

Asp
Ile
Gly
Pro

80
Trp

18



31407

<220>
<223> Tdng hop

<400> 110
Ala Ala Ser
1

<210> 111

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 111
ctacagcatc atatttaccc gtggacg

<210> 112

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 112
Leu Gln His His Ile Tyr Pro Trp Thr
1 5

<210> 113
<211> 355
<212> ADN
<213> Trinh tuy nhén tao

<220>
<223> Tdng hop

<400> 113

caggtgcagc tggtggagtc
tcctgtgcag cctctggatt
ccaggcaagg ggctggagtg
gtagactccg tgaagggccg
ctacaaatga
ctggaacttg gttttgacta

caccttcagt
ggtggctgtt

<210>
<211> 118
<212> PRT
<213> Trinh ty nhén tao

114

<220>
<223> Téng hop

<400> 114
Gln Val Gln Leu Val
1 5 10
Ser Leu Arg Leu
20 25

Gly Ile His
35 40

Ala Val TIle Ser

-87-

tgggggaggc gtggtccage
cgctatggca
atatcttatg
attcagcatc tcccgagaca
acagtctgag gcctgcggac tcggectgttt

ctggggccag ggaaccctgg

Glu Ser Gly Gly Gly Val
Ser Cys Ala Ala Ser Gly Phe
Trp Val Arg Gln Ala Pro Gly Lys

Tyr Asp Gly Ser Asp Glu Tyr

ctgggaggtc
ttcactgggt

atggaagtga
attccaagaa
attactgtgt
tcaccgtctc

Val Gln
Thr Phe
Gly Leu

45
Tyr Val

ctcaa

Pro Gly Arg
15

Ser Arg Tyr

30

Glu Trp Val

Asp Ser Val

cctgagactc
ccgccaggct
tgaatactat
cacgctttat
gaaaggagat

27

60

120
180
240
300
355



50
Lys Gly Arg Phe Ser
65
Leu Gln Met Asn Ser

85
Val Lys Gly Asp Leu
100
Leu Val Thr Val Ser
115

<210> 115
<211> 24
<212> ADN
<213> Trinh tu nhén
<220>
<223> Tdng hop
<400> 115

Ile
70
Leu

Glu

Ser

tao

31407

55 60
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
75 80
Arg Pro Ala Asp Ser Ala Val Tyr Tyr Cys
90 95
Leu Gly Phe Asp Tyr Trp Gly Gln Gly Thr
105 110

ggattcacct tcagtcgcta tggc

<210> 116
<211> 8
<212> PRT

<213>

<220>

<223>

<400> 116
Gly Phe Thr Phe Ser Arg Tyr Gly

1

<210> 117
<211> 24
<212> ADN

<213>

<220>

<223>

<400> 117
atatcttatg atggaagtga tgaa

<210> 118
<211> 8
<212> PRT

<213>

<220>

<223>

<400> 118
Ile Ser Tyr Asp Gly Ser Asp Glu

1

<210> 119
<211> 33
<212> ADN

<213>

Téng hop

5

Téng hop

T3ng hop

5

Trinh twu nhén tao

Trinh ty nhén tao

Trinh tu nhén tao

Trinh tu nhéan tao

-88-

24

24



<220>
<223> Tdng

<400> 119

hop

31407

gtgaaaggag atctggaact tggttttgac tac

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

120
11
PRT

<220>

<223> Téng

<400> 120

hop

Trinh tuy nhén tao

Val Lys Gly Asp Leu Glu Leu Gly Phe Asp Tyr

1

<210> 121
<211> 337
<212> ADN

5

<213> Trinh tu nhédn tao

<220>
<223> Tdng

<400> 121

gatattgtga
atgtcctgca
tttgtgcaga
tcaggagtcc
agtagagtgg
ctcacgttcg

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

122
112
PRT
Trinh

<220>
<223> Tdng
<400> 122
Asp Ile Val
1
Glu

Ser Val

Asn Gly His
35
Gln Leu
50

Arg

Pro
Asp Phe
65
Ser

Arg Val

Leu Glu Phe

<210> 123
<211> 33
<212> ADN
<213> Trinh

hop

tgactcaggc
ggtctagtaa
ggccaggcca
cagacaggtt
aggctgagga
gtgctgggac

tu nhén

hop

Met Thr

Ser Met
20
Thr Tyr

Leu Ile

Ser Gly

Glu Ala
85
Pro Leu

100

tu nhén

Gln
Ser
Val
Tyr
Ser
70

Glu

Thr

tgcaccctct
gagtctcctg
gtctcctcag
cagtggcagt
tgtgggtgtt
caagctggag

tao

Ala Ala

Cys Arg

Tyr Trp
40
Arg Met
55
Gly Ser

Asp Val

Phe Gly

tao

Pro
Ser
25

Phe
Ser
Gly
Gly

Ala
105

10

atacctgtca
tacagtaatg
ctcctgatat
gggtcaggaa
tattactgta
ctgaaac

Ser Ile
10
Ser Lys

Val Gln

Asn Leu

Thr Ala
75
Val Tyr
90

Gly Thr

-89-

ttccaggaga
gacatactta
atcggatgtc
ctgctttcac
tgcaaaatct

Pro Val Ile
Leu
30

Gly

Ser Leu

Pro
45
Ser

Arg

Ala
60
Phe

Gly

Thr Leu

Tyr Cys Met
Glu

110

Lys Leu

gtcagtatcc
cgtgtattgg
caaccttgcc
actgagaatc
agaatttccg

Pro
15
Tyr

Gly
Ser

Gln Ser

Val Pro

Ile
80
Asn

Arg

Gln
95

Leu Lys

33

60

120
180
240
300
337



31407

<220>
<223> Tdng hop

<400> 123
aagagtctcc tgtacagtaa tggacatact tac 33

<210> 124

<211> 11

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Tdng hop

<400> 124
Lys Ser Leu Leu Tyr Ser Asn Gly His Thr Tyr
1 5 10

<210> 125

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 125
cggatgtcc 9

<210> 126

<211> 3

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Tdng hop

<400> 126
Arg Met Ser
1

<210> 127

<211> 27

<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> Téng hop

<400> 127
atgcaaaatc tagaatttcc gctcacg 27

<210> 128

<211> 9

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 128

-90-



31407

Met Gln Asn Leu Glu Phe Pro Leu Thr

1 5
<210> 129
<211> 355
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Téng hop
<400> 129
caggtgcagc tggtggaggc ggggggaggce
tcctgtgcag cctctggatt caccttcagt
ccaggcaagg ggctggagtg ggtggctgtt
gcagactccg tgaagggccg attcaccatc
ctacaaatga acagtctgag acctgcggac
ctggaacttg gttttgacta ctggggccag
<210> 130
<211> 118
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Téng hop
<400> 130
Gln Val Gln Leu Val Glu Ala Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Gly Ile His Trp Val Arg Gln Ala
35 40
Ala Val Ile Ser Tyr Asp Gly Thr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asn Ser Leu Arg Pro
85
Ala Lys Gly Asp Leu Glu Leu Gly
100
Leu Val Thr Val Ser Ser
115
<210> 131
<211> 24
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Tdng hop
<400> 131

ggattcacct tcagtcgcta tggc

<210> 132
<211> 8

<212> PRT
<213>

<220>

Trinh tu nhédn tao

gtggtccagce
cgctatggca
atatcttatg
tcccgagaca
tcggctgtat
ggaaccctgg

Gly
Ser
25

Pro
Asp
Asp

Ala

Phe
105

Gly
10

Gly
Gly
Glu
Asn
Asp

90
Asp

-91-

Val
Phe
Lys
Tyr
Ser
75

Ser

Tyr

ctgggaggtc
ttcactgggt
atggaactga
attccaagaa
attactgtgc
tcaccgtctc

Val
Thr
Gly
Tyr
60

Lys

Ala

Trp

Gln
Phe
Leu
45

Ala
Asn

Val

Gly

Pro
Ser
30

Glu
Asp
Thr

Tyr

Gln
110

cctgagactc
ccgccaggcet
tgaatactat
cacgctttat
gaaaggagat
ctcaa

Gly
Arg
Trp
Ser
Leu
Tyr

95
Gly

Arg
Tyr
Val
Val
Tyr
80

Cys

Thr

60

120
180
240
300
355

24



31407

<223> Téng hop

<400> 132
Gly Phe Thr Phe Ser Arg Tyr Gly
1 5

<210> 133

<211> 24

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 133
atatcttatg atggaactga tgaa

<210> 134

<211> 8

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 134
Ile Ser Tyr Asp Gly Thr Asp Glu
1 5

<210> 135

<211> 33

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 135
gcgaaaggag atctggaact tggttttgac tac

<210> 136

<211> 11

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 136
Ala Lys Gly Asp Leu Glu Leu Gly Phe Asp Tyr
1 5 10

<210> 137
<211> 322
<212> ADN
<213> Trinh tu nhdn tao

<220>
<223> Téng hop

<400> 137

-92-

24

33



gccatccggt
atcacttgtc
gggaaagccc
aggttcagcg
gaagattttg
gggacacgac

<210> 138
<211> 107
<212> PRT
<213> Trinh

<220>
<223> Téng
<400> 138
Ala Ile Arg
1
Asp

Arg Val

Leu Ala Trp
35
Val Ala
50

Gly

Asn
Ser Ser
65

Glu

Asp Phe

Thr Phe Gly

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

139
18
ADN
Trinh

<220>
<223> Tdng
<400> 139

caggatatta

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

140

6

PRT
Trinh

<220>
<223> Téng

<400> 140

Gln Asp Ile
1

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

141

9

ADN
Trinh

<220>

<223> Tdng

tgacccagtc
gggcgagtca
ctaaactcct
gcagtggatc
taacttacta
tggcgaccaa

tu nhén

hop

Leu Thr

Thr
20
Tyr

Ile
Gln
Ser Arg
Gly Thr

Val Thr

85

Gln Gly

100

tu nhéan

hop

gtatttgg

tu nhén

hop

Ser Ile
5

tu nhéan

hop

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

tccatcttce
ggatattagt
gatcaatgtt
tgggacagat
ttgtcaacag
ac

tao

Ser Pro

Cys Arg
Pro
40

Ser

Ser

Gln
55
Phe Thr

Tyr Cys

Arg Leu

tao

tao

Trp

tao

31407

gtgtctgcat
atttggttag
gcatcccgtt
ttcactctca
gctaacagtt

Ser Val
10

Ser

Ser

Ala
25
Gly

Gln

Lys Ala

Gly Val Pro

Thr Ile
75
Ala

Leu

Gln
90
Thr

Gln

Ala
105

Lys

-93-

ctgtgggaga
cctggtatca
tgcaaagtgg
ccatcaacgg
tcccgatcac

Ser Ala Ser

Ile Ser
30

Leu

Asp

Pro Lys

45

Ser Arg Phe

60

Asn Gly Leu

Asn Ser Phe

cagagtcacc
gcagagtcca
ggtcccatca
tctgcagect
cttcggccaa

Val
15
Ile

Gly
Trp

Leu Ile

Ser Gly

Gln Pro
80
Pro Ile

95

60

120
180
240
300
322

18



<400> 141
gttgcatcc

<210> 142
<211> 3
<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Téng

<400> 142
Val Ala Ser
1

<210> 143
<211> 27

<212> ADN
<213>

<220>
<223> Téng

<400> 143

hop

hop

Trinh ty nhédn tao

caacaggcta acagtttccc gatcacc

<210> 144
<211> 9

<212> PRT
<213>

<220>
<223> Tbng

<400> 144

hop

Trinh ty nhén tao

31407

Gln Gln Ala Asn Ser Phe Pro Ile Thr

1

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

145
358
ADN

<220>
<223> Téng
<400> 145

caggtgcagc
tcctgtgcag
ccagggaagg
tcagactcac
ctgcaaatga
ggatacacct

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

146
119
PRT

<220>

<223> Téng

5

hop

tggtgcagtc
cctctggatt
ggctggagtg
ttaagggccg
acagcctgag
ttggtcctga

hop

Trinh ty nhén tao

tgggggaggc
catcttcaat

ggtctcatcc
attcaccatt
agtcgaagac
ctactggggce

Trinh tu nhan tao

ctggtcaagc
acctatacca
atcactagtc
tccagagaca
acggctgttt
cagggaaccc

-9Y-

ctggggggte
tgaattgggt

gtggtactta
acgccaataa
attactgttc
tggtcaccgt

cctgagactc
ccgccaggct
tatattctac
ctcactgttt
gagagatcgt
ctcttcag

27

60

120
180
240
300
358



<400> 146

Gln
1
Ser
Thr
Ser
Lys
65
Leu

Ser

Thr

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

Val
Leu
Met
Ser
50

Gly
Gln

Arg

Leu

<220>

<223>

<400>

Gln
Arg
Asn
35

Ile
Arg
Met

Asp

Val
115

147
24
ADN
Trinh

147

Leu
Leu
20

Trp
Thr
Phe
Asn
Arg

100
Thr

Val
Ser
Val
Ser
Thr
Ser
85

Gly

Val

tu nhén

Tdng hop

Gln
Cys
Arg
Arg
Ile
70

Leu
Tyr

Ser

tao

Ser
Ala
Gln
Gly
55

Ser
Arg

Thr

Ser

ggattcatct tcaataccta tacc

<210>

<211> 8

<212>
<213>

<220>

<223>

<400>

148

PRT
Trinh ty nhédn tao

148

Téng hop

Gly
Ala
Ala
40

Thr
Arg

Val

Phe

Gly Phe Ile Phe Asn Thr Tyr Thr

1

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

<220>

<223>

<400>

149
24

ADN
Trinh ty nhédn tao

149

Tng hop

5

atcactagtc gtggtactta tata

<210>

<211> 8

<212>
<213>

<220>

<223>

<400>

150

PRT
Trinh ty nhén tao

150

Téng hop

Ile Thr Ser Arg Gly Thr Tyr Ile

31407

Gly
Ser
25

Pro
Tyr
Asp

Glu

Gly
105

Gly
10

Gly
Gly
Ile
Asn
Asp

90
Pro

-05-

Leu
Phe
Lys
Phe
Ala
75

Thr

Asp

Val
Ile
Gly
Tyr
60

Asn

Ala

Tyr

Lys
Phe
Leu
45

Ser
Asn

Val

Trp

Pro
Asn
30

Glu
Asp
Ser

Tyr

Gly
110

Gly
Thr
Trp
Ser
Leu
Tyr

95
Gln

Gly
Tyr
Val
Leu
Phe
80

Cys

Gly

24

24



<210> 151
<211> 36
<212> ADN

<213> Trinh tu nhéan tao

<220>
<223> Tdng

<400> 151

hop

31407

tcgagagatc gtggatacac ctttggtcct gactac

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

152
12
PRT

<220>
<223> Tdng

<400> 152

hop

Trinh tu nhén tao

Ser Arg Asp Arg Gly Tyr Thr Phe Gly Pro Asp Tyr

1

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

153
322
ADN

<220>
<223> Tdéng
<400> 153

gacatccaga
atcacttgcc
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagg

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

154
107
PRT
Trinh

<220>
<223> Téng
<400> 154
Asp Ile Gln

1
Asp Arg Val
Leu Gly Trp

35

Ala Ala
50

Gly Ser

Tyr

Ser
65

Glu Asp Phe

5

hop

tgacccagtc
gggcaagtca
ctaagggcct
gcagtggatc
caacttatca
tggaaatcaa

tu nhén

hop

Met Thr

Thr
20
Tyr

Ile
Gln
Ser

Ser

Gly Thr

Ala Thr

85

Gln
Thr
Gln
Leu
Glu

70
Tyr

Trinh tu nhédn tao

tccatcctcc
ggacattaga
gatctatgct
tgggacagaa
ctgtctacat

gc

tao

Ser Pro

Cys Arg

Pro
40
Ser

Lys

Gln
55
Phe Thr

His Cys

10

ctgtctgcat
aatgatttag
gcatccagtt
ttcactctca
tatgattttc

Ser Leu
10

Ser

Ser

Ala
25
Gly

Gln

Lys Ala

Gly Val Pro

Thr Ile
75

Tyr

Leu

His
90

Leu

-96-

ctgtaggaga
gctggtatca
tgcaaagtgg
caatcagcag
atcctcggac

Ser Ala Ser

Asp Ile Arg

30

Pro Lys Gly

45

Ser Arg Phe

60

Ser Ser Leu

Asp Phe His

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcecct
gttcggccaa

Val
15
Asn

Gly
Asp

Leu Ile

Ser Gly

Gln Pro
80
Pro Arg

95

36

60

120
180
240
300
322



Thr Phe Gly Gln Gly
100

<210> 155

<211> 18

<212> ADN

<213> Trinh ty nhéan

<220>
<223> Tdng hop

<400> 155
caggacatta gaaatgat

<210> 156

<211> 6

<212> PRT

<213> Trinh tuyu nhén

<220>
<223> Tdng hop

<400> 156
Gln Asp Ile Arg Asn
1 5

<210> 157

<211> 9

<212> ADN

<213> Trinh ty nhén

<220>
<223> Tdng hop

<400> 157
gctgcatcc

<210> 158

<211> 3

<212> PRT

<213> Trinh ty nhéan

<220>
<223> Tdng hop

<400> 158
Ala Ala Ser
1

<210> 159

<211> 27

<212> ADN

<213> Trinh tu nhén

<220>
<223> Téng hop

<400> 159

Thr Lys Val Glu Ile Lys

tao

tao

Asp

tao

tao

tao

ctacattatg attttcatcc tcggacg

<210> 160

31407

105

-97-

18

27



<211>
<212>
<213>

9
PRT

<220>
<223> Tdng

<400> 160

hop

Trinh ty nhdn tao

31407

Leu His Tyr Asp Phe His Pro Arg Thr

1

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

161l
391
ADN

<220>
<223> Tbng
<400> 161

caggtgcaac
tcctgtgcag
ccaggcaagg
gcagactccg
ctgcaaatga
ctatattacg
ggccaaggga

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

162
130
PRT
Trinh

<220>
<223> Téng
<400> 162
Gln Val Gln
1
Ser Leu Arg
Ala His
35
Ile

Met
Ala Val
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Arg Asp

Tyr Tyr Tyr
115
Ser

130

Ser

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

163
24
ADN
Trinh

<220>

5

hop

tggtggagtc
cgtctggatt
ggctggagtg
tgaagggccg
acagcctgag
atattttgac
ccacggtcac

ty nhéan

hop

Leu Val

Leu Ser
20
Trp Val

Trp Tyr

Phe Thr

Ser
85
Leu

Asn

Pro
100

Gly Met

Glu
Cys
Arg
Asp
Ile
70

Leu

Tyr

Asp

Trinh ty nhdn tao

tgggggaggce
caccttcagt
ggtggcagtt
attcaccatc
agccgaggac
tggttattcc
cgtctcctca

tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Thr

Ser Arg

Arg Ala

Tyr Asp

Val Trp

120

tu nhdn tao

gtggtccagc
agctatgcca
atatggtatg
tccagagaca
acggctgtgt
cccgactact
g

Gly Gly Val

10
Ser Gly Phe
25
Pro

Gly Lys

Asn Tyr Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Ile Leu
105

Gly

Thr

Gln Gly

-08-

ctgggaggtc
tgcactgggt
atggaactaa
attccaagaa
attactgtgce
actacggtat

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr
Ser
110

Val

Gly Tyr

Thr Thr

125

cctgagactc
ccgccaggcet
ttattactat
cacgctgtat
gagagatccc
ggacgtctgg

Gly
15
Ser

Arg
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95
Pro Asp

Thr Val

60

120
180
240
300
360
391



31407

<223> Tdng hop

<400> 163
ggattcacct tcagtagcta tgcc 24

<210> 164

<211> 8

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 164
Gly Phe Thr Phe Ser Ser Tyr Ala
1 5

<210> 165

<211> 24

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 165
atatggtatg atggaactaa ttat 24

<210> 166

<211> 8

<212> PRT

<213> Trinh tyg nhén tao

<220>
<223> Tdng hop

<400> 166
Ile Trp Tyr Asp Gly Thr Asn Tyr
1 5

<210> 167

<211> 69

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 167
gcgagagatc ccctatatta cgatattttg actggttatt cccccgacta ctactacggt 60
atggacgtc 69

<210> 168

<211> 23

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 168
Ala Arg Asp Pro Leu Tyr Tyr Asp Ile Leu Thr Gly Tyr Ser Pro Asp

-99-



1

5

Tyr Tyr Tyr Gly Met Asp Val

<210> 169
<211> 322
<212> ADN

20

<213> Trinh ty nhan tao

<220>

<223> Téng hop

<400> 169

gaaatagtga
ctctcctgcea
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagg

<210> 170
<211> 107
<212> PRT

tgacgcagtc
gggccagtca
ccaggctcct
gcagtgggtc
cagtttatta
tggagatcaa ac

<213> Trinh tuyu nhén

<220>

<223> Téng hop

<400> 170

Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp
35
Tyr Gly Ala
50
Ser Gly Ser
65
Glu Asp Phe

Thr Phe Gly

<210> 171
<211> 18
<212> ADN

Met
Thr
20

Tyr
Ser
Gly

Ala

Gly
100

Thr
Leu
Gln
Thr
Thr
Val

85
Gly

<213> Trinh ty nhén

<220>

<223> Téng hop

<400> 171

cagactttta gcagcaac

<210> 172
<211> 6
<212> PRT

<213> Trinh tu nhén

<220>

<223> Téng hop

tao

Gln Ser
Ser Cys
Gln Lys
Arg Ala
55

Glu Phe
70

Tyr Tyr

Thr Lys

tao

tao

tccagccacc
gacttttagc
catctatggt
tgggacagag
ctgtcagcag

Pro
Arg
Pro
40

Thr
Thr

Cys

Val

31407

10

ctgtctgtgt
agcaacttag
gcatccacca
ttcactctca
tataataagt

Ala
Ala
25

Gly
Gly
Leu

Gln

Glu
105

-100-

Thr
10

Ser
Gln
Ile
Thr
Gln

90
Ile

Leu
Gln
Ala
Pro
Ile
75

Tyr

Lys

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggccgctcac

Ser
Thr
Pro
Ala
60

Ser

Asn

Val
Phe
Arg
45

Arg

Ser

Lys

Ser
Ser
30

Leu
Phe

Leu

Trp

15

aagagccacc
gcagaaacct
tatcccagcece
cctgcagtct
tttcggcgga

Pro
15

Ser
Leu
Ser

Gln

Pro
95

Asn
Ile
Gly
Ser

80
Leu

60

120
180
240
300
322

18



31407

<400> 172
Gln Thr Phe Ser Ser Asn
1 5

<210> 173

<211> 9

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Tdng hop

<400> 173
ggtgcatcc . 9

<210> 174

<211> 3

<212> PRT

<213> Trinh tyu nhéan tao

<220>
<223> Tdng hop

<400> 174
Gly Ala Ser
1

<210> 175

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 175
cagcagtata ataagtggcc gctcact 27

<210> 176

<211> 9

<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> Téng hop

<400> 176
Gln Gln Tyr Asn Lys Trp Pro Leu Thr
1 5

<210> 177
<211> 367
<212> ADN
<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 177
gaggtgcagc tgttggagtc tgggggaggc ttggtccagce ctggggagtc cctgagactc 60

-101-



tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
aggtataact
tcctcag

<210> 178
<211> 122
<212> PRT
<213> Trinh

<220>
<223> Téng

<400> 178
Glu Val Gln
1
Ser

Leu Arg

Ala Met Asn
35
Thr Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Asp

Gly Gln Gly

115

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

179
24
ADN
Trinh

<220>
<223> Téng

<400> 179

cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
ggaactacgg

tu nhén

hop

Leu Leu

Leu Ser
20
Trp Val

Ser Gly

Phe Thr
Ser
85

Arg

Asn
Ser

100

Thr Leu

tu nhéan

hop

Glu
Cys
Arg
Ser
Ile
70

Leu
Tyr

Val

cacctttagc
ggtctcaact
gttcaccatc
agccgaagac
caattttgac

tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Gly
55
Ser Arg

Arg Ala

Asn Trp

Thr Val

120

tao

ggattcacct ttagcagcta tgcc

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

180
8
PRT

<220>
<223> Tbng

<400> 180

hop

Trinh ty nhén tao

Gly Phe Thr Phe Ser Ser Tyr Ala

1

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

181
24
ADN

<220>

5

Trinh tyu nhé&n tao

31407

agctatgcca
atcagtggta
tccagagaca
acggccgtat
tactggggcc

Gly Gly Leu

10
Ser Gly Phe
25
Pro

Gly Lys

Tyr Ile Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Asn Tyr
105

Ser

Gly

Ser

-102-

tgaactgggt
gtggtggtta
attccaagaa
atttctgtgc
agggaaccct

Val Gln Pro

Thr Phe Ser

30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Asn Phe Asp

110

ccgccaggcet
tatatactac
cacgctgtat
gaaagattcc
ggtcaccgtc

Gly Glu

Ser Tyr

Trp Val

Ser Val

Leu Tyr
80
Phe Cys
95

Tyr Trp

120
180
240
300
360
367

24



<223> Téng

<400> 181

hop

atcagtggta gtggtggtta tata

<210> 182
<211> 8

<212> PRT
<213>

<220>
<223> Tdng

<400> 182

hop

Trinh tyu nhén tao

Ile Ser Gly Ser Gly Gly Tyr Ile

1

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

183
45
ADN

<220>
<223> Téng

<400> 183

5

hop

Trinh ty nhédn tao

31407

gcgaaagatt ccaggtataa ctggaactac ggcaattttg actac

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

184
15
PRT

<220>
<223> Tbng

<400> 184

hop

Trinh ty nhédn tao

Ala Lys Asp Ser Arg Tyr Asn Trp Asn Tyr Gly Asn Phe Asp Tyr

1

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

185
322
ADN

<220>
<223> Tdéng
<400> 185

gaaatagtga
ctctcctgcea
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagg

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

186
107
PRT

<220>

5

hop

tgacgcagtc
gggccagtca
ccagactcct
ccagtgggtc
cagtttatta
tggagatcaa

Trinh ty nhédn tao

tccagccacc
gaatgttagc
catctatgct
tgggacagac
ctgtcagcag
ac

Trinh ty nhédn tao

10

ctgtctgtgt
agcaacttag
acatccacca
ttcgctctca
tataataact

-103-

ctccagggga
cctggaacaa
gggccactgg
ccatcaacag
ggcctctcac

15

aagagccacc
gcagaaacct
tgtcccagcece
cctgcagtct
tttcggcgga

24

45

60

120
180
240
300
322



<223> Téng hop

<400> 186
Glu Ile Val

1
Glu

Leu
Tyr
Ser
65

Glu

Thr

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

Arg
Ala
Ala
50

Gly
Asp

Phe

<220>

<223>

<400>

Ala
Trp
35

Thr
Ser

Phe

Gly

187
18
ADN
Trinh

187

Met
Thr
20

Asn
Ser
Gly

Ala

Gly
100

Thr
Leu
Lys
Thr
Thr
Val

85
Gly

tu nhéan

Téng hop

cagaatgtta gcagcaac

<210>

<211> 6

<212>
<213>

<220>

<223>

<400>

188

PRT
Trinh ty nhén

188

Téng hop

Gln Asn Val Ser Ser

1

<210>

<211> 9

<212>
<213>

<220>

<223>

<400>

189

ADN
Trinh ty nhan

189

gctacatcc

<210>

<211> 3

<212>
<213>

<220>

<223>

<400>

190

PRT
Trinh ty nhédn tao

190

Ala Thr Ser

Téng hop

Téng hop

5

Gln
Ser
Gln
Arg
Asp
70

Tyr

Thr

tao

tao

Asn

tao

Ser
Cys
Lys
Ala
55

Phe

Tyr

Lys

Pro
Arg
Pro
40

Thr
Ala

Cys

Val

31407

Ala
Ala
25

Gly
Gly
Leu

Gln

Glu
105

-104-

Thr
10

Ser
Gln
Val
Thr
Gln

90
Ile

Leu
Gln
Ala
Pro
Ile
75

Tyr

Lys

Ser
Asn
Pro
Ala
60

Asn

Asn

Val
Val
Arg
45

Arg

Ser

Asn

Ser
Ser
30

Leu
Phe

Leu

Trp

Pro
15

Ser
Leu
Ser

Gln

Pro
95

Gly
Asn
Ile
Ala
Ser

80
Leu

18



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

191
27
ADN

<220>

<223> Téng

<400> 191

hop

Trinh ty nhén tao

cagcagtata ataactggcc tctcact

<210> 192
<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng

<400> 192

hop

31407

Gln Gln Tyr Asn Asn Trp Pro Leu Thr

1

<210> 193
<211> 367
<212> ADN
<213>

<220>
<223> Tbéng
<400> 193

gaggtgcaac
tcctgtgtag
ccagggacgg
gcagactccg
ctgcaaatga

gggggtacct
tcctecag

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

194
122
PRT
Trinh

<220>
<223> Tdng
<400> 194
Glu Val Gln
1
Ser Leu Arg
Ala Met Ser
35
Ser Ala Ile
50
Lys Gly
65
Leu Gln

Arg

Met

5

hop

tgttggaatc
cctctcgatt
ggctggagtg
tgaagggccg
acagcctgag
ggaactacgg

tu nhén

hop

Leu Leu

Leu Ser
20
Trp Val

Thr Gly

Phe Thr

Asn Ser

Glu
Cys
Arg
Ser
Ile

70
Leu

Trinh tu nhdn tao

tgggggaggce
caccttcagc

ggtctcagcect
gttcaccatc
aggcgaggac
agattttgac

tao

Ser Gly

Val Ala

Gln Ala
40
Gly Ser
55
Ser Arg

Arg Gly

ttggtacagc
agcaatgcca
attactggta
tccagagaca
acggccgtat
tactggggcc

Gly Gly Leu
10
Arg

Ser Phe

25
Pro

Gly Thr

Arg Thr Tyr
Ser
75

Thr

Asp Asn

Glu Asp

-105-

ctggggggtc
tgagttgggt
gtggtagtag
attccaagaa
attactgtgc
agggaaccct

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

cctgagactc
ccgccaggct
gacatactac
cacggtgtat
gaaagatcaa
ggtcaccgtc

Gly
15
Ser Asn

Trp Val

Ser Val

Val Tyr
80

Tyr Cys

27

60

120
180
240
300
360
367



31407

85 90 95
Ala Lys Asp Gln Gly Gly Thr Trp Asn Tyr Gly Asp Phe Asp Tyr Trp
100 105 110
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 195
<211> 24
<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 195
cgattcacct tcagcagcaa tgcc

<210> 196

<211> 8

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 196
Arg Phe Thr Phe Ser Ser Asn Ala
1 5

<210> 197

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 197
attactggta gtggtagtag gaca

<210> 198

<211> 8

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Téng hop

<400> 198
Ile Thr Gly Ser Gly Ser Arg Thr
1 5

<210> 199

<211> 45

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 199

-106-



31407

gcgaaagatc aagggggtac ctggaactac ggagattttg actac

<210> 200
<211> 15
<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Téng hop

<400> 200

Ala Lys Asp Gln Gly Gly Thr Trp Asn Tyr Gly Asp Phe Asp Tyr

1

<210> 201
<211> 322
<212> ADN

5

<213> Trinh ty nhén tao

<220>

<223> Tdng hop

<400> 201

gaaatagtga
ctctcctgea
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagg

<210> 202
<211> 107
<212> PRT

tgacgcagtc
gggccagtca
ccaggctcct
gcagtgggtc
cagtttatta
tggagatcaa

<213> Trinh tu nhén

<220>

<223> Téng hop

<400> 202

Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp
35
Tyr Gly Ala
50
Ser Gly Ser
65
Glu Asp Phe

Thr Phe Gly

<210> 203
<211> 18
<212> ADN
<213> Trinh

<220>

Met
Thr
20

Tyr
Ser
Gly
Ala

Gly
100

Thr
Leu
Gln
Thr
Thr
Val

85
Gly

tu nhéan

<223> Téng hop

tao

Gln
Ser
Gln
Arg
Asp
70

Tyr

Thr

tao

Ser
Cys
Lys
Ala
55

Phe

Tyr

Lys

tccagccacc
gagtgttagc
catctatggt
tgggacagac
ctgtcagcag
gc

Pro
Arg
Pro
40

Thr
Thr

Cys

Val

10

ctgtctgtgt
agcaacttag
gcatccacca
ttcactctca
tataataact

Ala Thr
10

Ala Ser

25

Gly Gln

Gly Leu

Leu Thr

Gln Gln
90

Glu Ile
105

-107-

Leu
Gln
Ala
Pro
Ile
75

Tyr

Lys

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggcctctcac

Ser
Ser
Pro
Ala
60

Ser

Asn

Val
Val
Arg
45

Arg

Ser

Asn

Ser
Ser
30

Leu
Phe

Leu

Trp

15

aagagccacc
gcagaaacct
tctcccagece
cctgcagtct
tttcggcgga

Pro
15

Ser
Leu
Ser

Gln

Pro
95

Asn
Ile
Gly
Ser

80
Leu

45

60

120
180
240
300
322



<400> 203
cagagtgtta gcagcaac

<210> 204

<211> 6

<212> PRT

<213> Trinh tu nhén

<220>
<223> Téng hop

<400> 204
Gln Ser Val Ser Ser
1 5

<210> 205

<211> 9

<212> ADN

<213> Trinh tuyu nhén

<220>
<223> Téng hop

<400> 205
ggtgcatcc

<210> 206

<211> 3

<212> PRT

<213> Trinh tu nhén

<220>
<223> Téng hop

<400> 206
Gly Ala Ser
1

<210> 207

<211> 27

<212> ADN

<213> Trinh tu nhéan

<220>
<223> Téng hop

<400> 207

tao

Asn

tao

tao

tao

cagcagtata ataactggcc tctcact

<210> 208

<211> 9

<212> PRT

<213> Trinh ty nhén

<220>
<223> Téng hop

<400> 208

tao

31407

Gln Gln Tyr Asn Asn Trp Pro Leu Thr

1 5

-108-

18

27



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

209
373
ADN

<220>
<223> Téng
<400> 209

caggtgcagc
tcctgtacag
ccaggcaggg
gcagactccg
ctgcaaatga
gcagcaactg
accgtctcct

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

210
124
PRT
Trinh

<220>
<223> Tbng
<400> 210
Gln Val Gln
1
Ser Leu Arg
His
35
Ile

Gly Met

Ala Val
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Lys Arg

Val Trp Gly

115

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

211
24
ADN
Trinh

<220>
<223> Téng

<400> 211

hop

tggtggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
gttactacta
cag

tu nhén

hop

Leu Val

Leu Ser
20
Trp Val

Ser Phe

Phe Thr
Ser
85

Ala

Asn
Ile

100

Gln Gly

tu nhén

hop

Trinh tu nhan tao

tgggggagac
caccttcagt
ggtggcagtt
attcaccgtc
agctgaggac
cttctacggt

31407

gtggtccagc
agttatggca
atatcatttg
tccagagaca
acggctctat
ttggacgtct

Glu
Cys
Arg
Asp
Val
70

Leu

Ala

Thr

tao

Ser Gly Gly Asp Val

Thr Ala Ser Phe

25
Pro

Gly

Gln Ala
40

Lys

Gly Arg

Gly Asn
55
Ser

Lys Tyr
Ser
75
Thr

Arg Asp Asn

Arg Ala Glu Asp

90
Thr Gly Tyr Tyr
105

Thr

Tyr

Thr Val

120

Val Ser

tao

ggattcacct tcagtagtta tggc

<210> 212
<211> 8

<212> PRT
<213>

<220>
<223>

<400> 212

Téng hop

Trinh tyu nhédn tao

-109-

ctgggaggtc
tgcactgggt

atggaaaaaa
attccaagaa
attactgtgce

ggggccaadgg

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Leu Tyr

Phe Tyr Gly
110

Ser

cctgagactc
ccgccaggcet
taaatactat
cacgctgttt
gaaaaggata
gaccacggtc

Gly
15
Ser

Arg
Tyr
Trp Val
Ser Val

Phe
80
Cys

Leu

Tyr
95

Leu Asp

60

120
180
240
300
360
373

24



31407

Gly Phe Thr Phe Ser Ser Tyr Gly
1 5

<210> 213

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 213
atatcatttg atggaaaaaa taaa ) 24

<210> 214

<211> 8

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Téng hop

<400> 214
Ile Ser Phe Asp Gly Lys Asn Lys
1 5

<210> 215

<211> 51

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 215
gcgaaaagga tagcagcaac tggttactac tacttctacg gtttggacgt c 51

<210> 216

<211> 17

<212> PRT

<213> Trinh tuyu nhéan tao

<220>
<223> Tdéng hop

<400> 216

Ala Lys Arg Ile Ala Ala Thr Gly Tyr Tyr Tyr Phe Tyr Gly Leu Asp
1 5 10 15

Val

<210> 217
<211> 322
<212> ADN
<213> Trinh tu nhdn tao

<220>
<223> Téng hop

<400> 217
gaaataatga tgacgcagtc tccagccacc ctgtctgtgt ctccagggga aagaggcacc 60

-110-



31407

ctctcctgca gggccagtca gagtgttagt agcaacttag cctggtacca gcagaaacct 120
ggccaggctc ccaggctcct catctatggt gcatccacca gggccagtgg tatcccagce 180
aggttcagtg gcagtgggtc tgggacagag ttcactctca ccgtcagcag cctgcagtct 240
gaagattttg cagtttatta ctgtcagcag tataataact ggccgctcac tttcggcgga 300
gggaccaagg tggagatcaa ac 322

<210> 218
<211> 107
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 218
Glu Ile Met Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15
Glu Arg Gly Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Gly Ala Ser Thr Arg Ala Ser Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Val Ser Ser Leu Gln Ser
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Asn Asn Trp Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 219

<211> 18

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 219
cagagtgtta gtagcaac . 18

<210> 220

<211> 6

<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> Tdng hop

<400> 220
Gln Ser Val Ser Ser Asn
1 5

<210> 221

<211> 9

<212> ADN

<213> Trinh tyg nhén tao

<220>
<223> Tdng hop

<400> 221

-111-



ggtgcatcc

<210> 222
<211> 3
<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Tdng hop

<400> 222
Gly Ala Ser
1

<210> 223
<211> 27
<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Téng hop

<400> 223

cagcagtata ataactggcc gctcact

<210> 224
<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Tdng hop

<400> 224

31407

Gln Gln Tyr Asn Asn Trp Pro Leu Thr

1

<210> 225
<211> 367
<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Tdéng hop

<400> 225
gaggttcagc
tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ctacataact
tcttcag

<210> 226
<211> 122
<212> PRT

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
ggaaatacgg

tgggggaggc
cacctctatc

ggtctcagct
gttcaccatc
agccgaggac
gacttttgat

<213> Trinh tu nhén tao

<220>

<223> Téng hop

ttggtacagc
acctatgcca
attagtgtta
tccagagaca
acggccgtgt
atctggggcc

-112-

cgggggggte
tgagctgggt
gtggtactaa
agtccaagaa
attactgtgc
aagggacaat

cctgagactc
ccgccaggcet
tacatactac
catgctgtat
gaaagatctc
ggtcaccgtc

27

60

120
180
240
300
360
367



<400> 226

Glu
1
Ser
Ala
Ser
Lys
65
Leu

Ala

Gly

Val
Leu
Met
Ala
50

Gly
Gln
Lys

Gln

Gln
Arg
Ser
35

Ile
Arg
Met

Asp

Gly
115

<210> 227

<211> 24

<212> ADN
<213> Trinh

<220>
<223> Tdéng hop

<400> 227
ggattcacct ctatcaccta tgcc

<210> 228
<211> 8

<212>
<213>

<220>

<223>

<400>

PRT
Trinh ty nhan tao

228

Leu Leu

Leu Ser
20
Trp Val

Ser Val
Phe Thr
Asn Ser
85
Leu Leu

100
Thr Met

tu nhéan

Téng hop

Glu
Cys
Arg
Ser
Ile
70

Leu
His

Val

tao

Ser
Ala
Gln
Gly
55

Ser
Arg

Asn

Thr

Gly
Ala
Ala
40

Thr
Arg
Ala

Trp

Val
120

Gly Phe Thr Ser Ile Thr Tyr Ala

1

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

<220>

<223>

<400>

229
24

ADN
Trinh tyu nhén tao

229

5

Téng hop

attagtgtta gtggtactaa taca

<210>

<211> 8

<212>
<213>

<220>

<223>

<400>

230

PRT
Trinh tu nhén tao

230

Téng hop

Ile Ser Val Ser Gly Thr Asn Thr

31407

Gly
Ser
25

Pro
Asn
Asp
Glu
Lys

105
Ser

-113-

Giy
10

Gly
Gly
Thr
Lys
Asp
Tyr

Ser

Leu
Phe
Lys
Tyr
Ser
75

Thr

Gly

Val
Thr
Gly
Tyr
60

Lys

Ala

Thr

Gln
Ser
Leu
45

Ala
Asn

Val

Phe

Pro
Ile
30

Glu
Asp
Met

Tyr

Asp
110

Gly
15

Thr
Trp
Ser
Leu
Tyr

95
Ile

Gly
Tyr
Val
Val
Tyr
80

Cys

Trp

24

24



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

231
45
ADN

<220>
<223> Tbéng

<400> 231

hop

Trinh ty nhdn tao

31407

gcgaaagatc tcctacataa ctggaaatac gggacttttg atatc

ctccagggga
tctggtacca
gggccactgg
ccatcagcag
ggccgctcac

Ser Val Ser

Ser Val Asp

30

Pro Arg Leu
45

Ala Arg
60

Ser

Phe

Ser Leu

Asn Lys Trp

15

aagagccacc
acaaaaacct
tatcccagcecce
cctgcagtct
tttcggcgga

Pro
15
Ser

Gly
Asn

Leu Ile

Ser Gly

Gln Ser
80

Pro Leu

<210> 232

<211> 15

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> Téng hop

<400> 232

Ala Lys Asp Leu Leu His Asn Trp Lys Tyr Gly Thr Phe Asp Ile
1 5 10

<210> 233

<211> 322

<212> ADN

<213> Trinh tu nhédn tao

<220>

<223> Téng hop

<400> 233

gaaatagtga tgacgcagtc tccagccacc ctgtctgtgt

ctctcctgca gggccagtca gagtgttgac agcaacttag

ggccaggttc ccaggctcct catctatggt gcatccacca

aggttcagtg gcagtgggtc tgggacagag ttcactctca

gaagattttg cagtttatta ctgtcagcag tataataagt

gggaccaagg tggagatcaa ac

<210> 234

<211> 107

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> Téng hop

<400> 234

Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu
1 5 10

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln

20 25
Leu Val Trp Tyr Gln Gln Lys Pro Gly Gln Val
35 40
Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro
50 55

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile
65 70 75

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr

85 90

-114-

95

45

60

120
180
240
300
322



Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100

<210> 235

<211> 18

<212> ADN

<213> Trinh tuy nhédn tao

<220>
<223> Téng hop

<400> 235
cagagtgttg acagcaac

<210> 236

<211> o

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 236
Gln Ser Val Asp Ser Asn
1 5

<210> 237

<211> 9

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Tdng hop

<400> 237
ggtgcatcc

<210> 238

<211> 3

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 238
Gly Ala Ser
1

<210>-239

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 239
cagcagtata ataagtggcc gctcact

<210> 240

31407

105

-115-

18

27



<211> 9
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng

<400> 240

hop

31407

Gln Gln Tyr Asn Lys Trp Pro Leu Thr

1

<210> 241
<211> 367
<212> ADN
<213>

<220>
<223> Téng
<400> 241
gaggttcagc
tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ctacataact
tcttcag

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

242
122
PRT
Trinh

<220>

<223> Téng

<400>

Glu Val
1

Ser Leu

242
Gln

Arg

Ala Met Ser
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Asp

Gly Gln Gly

115

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

243
24
ADN
Trinh

<220>

<223> Tdng

5

hop

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
ggaaatacgg

ty nhan

hop

Leu Leu

Leu Ser
20
Trp Val

Ser Val

Phe Thr

Ser
85
Leu

Asn
Leu

100

Thr Met

ty nhén

hop

Glu
Cys
Arg
Ser
Ile
70

Leu
His

Val

Trinh tu nhdn tao

tgggggaggc
cacctctatc

ggtctcagct
gttcaccatc
agccgaggac
gacttttgat

tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Thr
55
Ser Arg

Arg Ala

Asn Trp

Thr Val

120

tao

ttggtacagc
acctatgcca
attagtgtta
tccagagaca
acggccgtgt
atctggggcce

Gly Leu

Ser Phe
25
Pro Lys

Asn Tyr
Ser
75

Thr

Asp
Glu
Lys

105
Ser

Tyr Gly

Ser

-116-

cgggggggtc
tgagctgggt
gtggtactaa
agtccaagaa
attactgtgc
aagggacaat

Val Gln Pro

Thr Ile
30
Glu

Ser

Leu
45
Ala

Gly

Tyr
60
Lys

Asp

Asn Met

Ala Val Tyr

Thr Phe Asp

110

cctgagactc
ccgccaggcet
tacatactac
catgctgtat
gaaagatctc
ggtcaccgtc

Gly Gly

Thr Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Ile Trp

60

120
180
240
300
360
367



31407

<400> 243
ggattcacct ctatcaccta tgcc

<210> 244

<211> 8

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 244
Gly Phe Thr Ser Ile Thr Tyr Ala
1 5

<210> 245

<211> 24

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Téng hop

<400> 245
attagtgtta gtggtactaa taca

<210> 246

<211> 8

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 246
Ile Ser Val Ser Gly Thr Asn Thr
1 5

<210> 247

<211> 45

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 247
gcgaaagatc tcctacataa ctggaaatac gggacttttg atatc

<210> 248

<211> 15

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 248

Ala Lys Asp Leu Leu His Asn Trp Lys Tyr Gly Thr Phe Asp Ile

1 5 10

-117-

15

24

24

45



<210> 249
<211> 325
<212> ADN

<213> Trinh tuyu nhén tao

<220>

<223> Tdng hop

<400> 249

gaaatagtga
ctctcctgceca
ggccaggctc
aggttcagtg
gaagattttg
caggggacca

<210> 250
<211> 108
<212> PRT

tgacgcagtc
gggccagtca
ccaggctcct
gcagtgggtc
cagtttatta
agctggagat

<213> Trinh tu nhén

<220>

<223> Tdng hop

<400> 250

Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp
35
Tyr Gly Ala
50
Ser Gly Ser
65
Glu Asp Phe

Tyr Thr Phe

<210> 251
<211> 18
<212> ADN

Met
Thr
20

Asn
Ser
Gly

Ala

Gly
100

Thr

Leu

Gln

Thr

Thr

Val

85
Gln

<213> Trinh tu nhén

<220>

<223> Téng hop

<400> 251

cagagtgtta gcagcaac

<210> 252
<211> 6
<212> PRT

<213> Trinh tu nhéan

<220>

<223> Téng hop

<400> 252

Gln Ser Val Ser Ser

1

5

tao

Gln
Ser
Gln
Arg
Glu
70

Tyr

Gly

tao

tao

Asn

Ser
Cys
Lys
Ala
55

Phe

Tyr

Thr

tccagccacc
gagtgttagc
catctatggt
tgggacagag
ctgtcagcag
caaac

Pro
Arg
Pro
40

Thr
Thr

Cys

Lys

31407

ctgtctgtgt
agcaacttag
gcatccacca
ttcactctca
tataacaact

Ala
Ala
25

Gly
Gly
Leu

Gln

Leu
105

-118-

Thr
10

Ser
Gln
Ile
Thr
Gln

90
Glu

Leu
Gln
Ala
Pro
Ile
75

Tyr

Ile

ctccagggga
cctggaacca
gggccacggg
ccatcagcag
ggcccatgta

Ser
Ser
Pro
Ala
60

Ser

Asn

Lys

Val
Val
Arg
45

Arg

Ser

Asn

Ser
Ser
30

Leu
Phe

Leu

Trp

aagagccacc
gcagaaacct
tatcccagcc
cctgcagtct
cacttttggc

Pro
15

Ser
Leu
Ser

Gln

Pro
95

Gly
Asn
Ile
Gly
Ser

80
Met

60

120
180
240
300
325

18



<210> 253
<211> 9
<212> ADN

- <213> Trinh tu nhan tao

<220>
<223> Téng

<400> 253
ggtgcatcc

<210> 254
<211> 3
<212> PRT

hop

<213> Trinh ty nhén tao

<220>
<223> Téng

<400> 254

Gly Ala Ser

1

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

255
30
ADN

<220>
<223> Tdéng

<400> 255

hop

hop

Trinh ty nhédn tao

cagcagtata acaactggcc catgtacact

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

256
10
PRT

<220>
<223> Tdéng

<400> 256

hop

Trinh tyu nhé&n tao

31407

Gln Gln Tyr Asn Asn Trp Pro Met Tyr Thr

1

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

257
361
ADN

<220>
<223> Tdng
<400> 257

caggtgcagc
tcctgtgaag
ccaggcaagg
gaagactccg
ctgcaaatga
ggtagagtgg

5

hop

tggtggagtc
cctctggatt
ggctgcagtg
tgaagggccg
acagcctgag
gagccgcctt

Trinh ty nhédn tao

tgggggaggce
caccttcagt
ggtggetgtt
attgaccatt
agttgaagac
tgcctactgg

10

gtggtccagce
agttctggca
atatcatatg
tccagagaca
acggctgttt
ggccagggaa

-119-

ctgggaggtc
tgcactgggt
atggaaataa
attccaacaa
attactgtgce
ccctggtcac

cctgagactc
ccgccaggct
taaattttat
cactctgtgg
gaaatcagga
cgtctcctca

30

60

120
180
240
300
360



g

<210> 258
<211> 120
<212> PRT
<213> Trinh tu nhén

<220>

<223> Téng hop

<400> 258

Gln Val
1
Ser Leu

Gly Met

Ala Val
50

Lys Gly

65

Leu Gln

Ala Lys

Gly Thr

Gln
Arg
His
35

Ile
Arg
Met

Ser

Leu
115

<210> 259

<211> 24

<212> ADN
<213> Trinh

<220>

Leu
Leu
20

Trp
Ser
Leu
Asn
Gly

100
Val

Val
Ser
Val
Tyr
Thr
Ser
85

Gly

Thr

ty nhéan

<223> Téng hop

<400> 259
ggattcacct tcagtagttc tggc

<210> 260

<211> 8

<212> PRT
<213> Trinh tw nhan tao

<220>

<223> Téng hop

<400> 260
Gly Phe Thr Phe Ser Ser Ser Gly

1

<210> 261

<211> 24

<212> ADN
<213> Trinh tu nhén tao

<220>

<223> Téng hop

<400> 261
atatcatatg atggaaataa taaa

5

tao

Glu
Cys
Arg
Asp
Ile
70

Leu

Arg

Val

tao

Ser
Glu
Gln
Gly
Ser
Arg
Val

Ser

Gly
Ala
Ala
40

Asn
Arg
Val

Gly

Ser
120

31407

Gly
Ser
25

Pro
Asn
Asp
Glu

Ala
105

-120-

Gly
10

Gly
Gly
Lys
Asn
Asp

90
Ala

Val
Phe
Lys
Phe
Ser
75

Thr

Phe

Val
Thr
Gly
Tyr
60

Asn

Ala

Ala

Gln
Phe
Leu
45

Glu
Asn

Val

Tyr

Pro
Ser
30

Gln
Asp
Thr

Tyr

Trp
110

Gly
15

Ser
Trp
Ser
Leu
Tyr

95
Gly

Arg
Ser
Val
Val
Trp
80

Cys

Gln

361

24

24



31407

<210> 262

<211> 8

<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 262
Ile Ser Tyr Asp Gly Asn Asn Lys
1 5

<210> 263
<211> 39
<212> ADN
<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 263
gcgaaatcag gaggtagagt gggagccgcc tttgcctac

<210> 264
<211> 13
<212> PRT
<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 264

Ala Lys Ser Gly Gly Arg Val Gly Ala Ala Phe Ala Tyr

1 5 10

<210> 265
<211> 337
<212> ADN
<213> Trinh ty nhé&n tao

<220>
<223> Téng hop

<400> 265

gatattgtga acactcagtc tccactctct ctgcccgtca
atctcctgca ggtctagtca gagcctcctg tatggtaatg
tacctgcaga agccagggca ctctccacag ctcctgatct
tccggggtce ctgacaggtt cagtggcagt ggatcaggca
agcagagtgg aggctgaaga tgttggcatt tattactgca
ttcactttcg gccctgggac caaaatgtat atcaaac

<210> 266
<211> 112
<212> PRT
<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 266

cccctggaga
gatacaacta
atttgggttc
cagattttac
tgcaaactct

gccggcectcce
tttggattgg
taatcggggce
actgaagatc
acaaactcca

Asp Ile Val Asn Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10

-121-

15

39

60

120
180
240
300
337



Glu
Asn
Pro
Asp
65

Ser

Leu

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

Pro
Gly
Gln
50

Arg
Arg

Gln

<220>

<223>

<400>
cagagcctce tgtatggtaa tggatacaac tat

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

<220>

<223>

<400>

Ala
Tyr
35

Leu
Phe
Val

Thr

267
33
ADN
Trinh

267

268
11
PRT
Trinh tu nhé&n tao

268

Ser
20

Asn
Leu
Ser

Glu

Pro
100

Ile
Tyr
Ile
Gly
Ala

85
Phe

ty nhan

Téng hop

Téng hop

Ser
Leu
Tyr
Ser
70

Glu

Thr

tao

Cys
Asp
Leu
55

Gly
Asp

Phe

Arg
Trp
40

Gly
Ser

Val

Gly

31407

Ser
25

Tyr
Ser
Gly
Gly

Pro
105

Ser
Leu
Asn
Thr
Ile

90
Gly

Gln
Gln
Arg
Asp
75

Tyr

Thr

Gln Ser Leu Leu Tyr Gly Asn Gly Tyr Asn Tyr

1

<210>

<211> 9

<212>
<213>

<220>

<223>

<400>

269

ADN
Trinh tu nhén tao

269

ttgggttct

<210>

<211> 3

<212>
<213>

<220>

<223>

<400>

270

PRT
Trinh tu nhé&n tao

270

Leu Gly Ser

1

<210> 271

<211> 27

Téng hop

Téng hop

5

-122-

10

Ser
Lys
Gly
60

Phe
Tyr

Lys

Leu
Pro
45

Ser
Thr
Cys

Met

Leu
30

Gly
Gly
Leu

Met

Tyr
110

Tyr
His
Val
Lys
Gln

95
Ile

Gly
Ser
Pro
Ile
80

Thr

Lys

33



<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Tdng

<400> 271

hop

atgcaaactc tacaaactcc attcact

<210> 272
<211> 9
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Tdng

<400> 272

hop

31407

Met Gln Thr Leu Gln Thr Pro Phe Thr

1

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

273
376
ADN

<220>
<223> Tdng

<400> 273

gaggtgcagc
tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
atccttacca
gtcaccgtct

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

274
125
PRT
Trinh

<220>
<223> Tdng
<400> 274
Glu Val Gln
1
Ser Leu Arg

Ala Met Ser
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Glu

Asp Val Trp

115

5

hop

tgttggagtc
gctctggaat
ggctggagtg
tgaagggccg
acagcctgag
gcagctggac
cctcag

tu nhén

hop

Leu Leu

Leu Ser
20
Trp Val

Ser Gly

Phe Thr
Ser
85

Ile

Asn

Arg
100

Gly Gln

Glu
Cys
Arg
Asn
Ile
70

Leu

Leu

Gly

Trinh tu nhé&n tao

tgggggaggc
cacctttagc

ggtctcagct
gttcaccatc
agccgaggac
gaggtacggt

tao

Ser Gly

Ala Gly

Gln Ala
40
Gly Gly
55
Ser Arg

Arg Ala

Thr Ser

Thr Thr

120

ttggtacagc
agctatgcca
attagtggta
tccagagaca
acggccgtat
attatggacg

Gly Gly
10

Gly

Leu
Ser Ile
25
Pro

Gly Lys

Thr Thr Asn
Ser
75

Thr

Asp Asn

Glu Asp

Ser Thr
105
Val

Trp

Thr Val

-123-

ctggggggtc
tgagctgggt
atggtggtac
actccaagaa
attactgtgc
tctggggcecca

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr Asp

Lys Asn Thr

Ala Val Tyr

Arg Tyr Gly
110
Ser

125

Ser

cctgagactc
ccgccaggcet
cacaaactac
cacgctgtat
gaaagaaaga
agggaccacg

Gly Gly

Ser Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Ile Met

27

60

120
180
240
300
360
376



<210> 275

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 275
ggaatcacct ttagcagcta tgcc

<210> 276

<211> 8

<212> PRT

<213> Trinh tu nhadn tao

<220>
<223> Téng hop

<400> 276

Gly Ile Thr Phe Ser Ser Tyr Ala

1 5

<210> 277

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 277
attagtggta atggtggtac caca

<210> 278

<211> 8

<212> PRT

<213> Trinh tuy nhédn tao

<220>
<223> Téng hop

<400> 278

Ile Ser Gly Asn Gly Gly Thr Thr

1 5

<210> 279

<211> 54

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Téng hop

<400> 279

gcgaaagaaa gaatccttac cagcagctgg acgaggtacg gtattatgga cgtc

<210> 280
<211> 18
<212> PRT

31407

-124-

24

24

54



<213> Trinh tuy nhédn tao

<220>

<223> Téng hop

<400> 280

31407

Ala Lys Glu Arg Ile Leu Thr Ser Ser Trp Thr Arg Tyr Gly Ile Met

1
Asp Val

<210> 281
<211> 322
<212> ADN

5

<213> Trinh tu nhédn tao

<220>

<223> Téng hop

<400> 281

gaaatagtga
ctctcctgca
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagt

<210> 282
<211> 107
<212> PRT

tgacgcagtc
gggccagtca
ccaggctcct
gcagtgggtc
cagtttatta
tagagatcaa

<213> Trinh ty nhén

<220>

<223> Téng hop

<400> 282

Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp
35
Tyr Gly Ala
50
Ser Gly Ser
65
Glu Asp Phe

Thr Phe Gly

<210> 283
<211> 18
<212> ADN

Met
Thr
20

Tyr
Ser
Gly
Ala

Gly
100

Thr
Leu
Gln
Thr
Thr
Val

85
Gly

<213> Trinh tu nhén

<220>

<223> Téng hop

<400> 283

cagagtgtta gcagcaac

tao

Gln
Ser
Gln
Arg
Glu
70

Tyr

Thr

tao

Ser
Cys
Lys
Ala
55

Phe

Tyr

Lys

tccagccacc
gagtgttagc
catctatggt
tgggacagag
ctgtcagcag
ac

Pro
Arg
Pro
40

Thr
Thr
Cys

Leu

10

ctgtctatgt
agcaacttag
gcatccacca
ttcactctca
tataataact

Ala
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Thr
10

Ser
Gln
Ile
Thr

Gln
90
Ile

-125-

Leu
Gln
Ala
Pro
Ile
75

Tyr

Lys

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggcctctcac

Ser
Ser
Pro
Ala
60

Ser

Asn

Met
Val
Arg
45

Arg

Ser

Asn

Ser
Ser
30

Leu
Phe

Leu

Trp

15

aagagccacc
gcagaaacct
tatcccagcc
cctgcagtct
tttcggcgga

Pro
15

Ser
Leu
Ser

Gln

Pro
95

Asn
Ile
Gly
Ser

80
Leu

60

120
180
240
300
322

18



31407

<210> 284

<211> 6

<212> PRT

<213> Trinh tu nh&n tao

<220>
<223> Tdng hop

<400> 284
Gln Ser Val Ser Ser Asn
1 5

<210> 285

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 285
ggtgcatcc 9

<210> 286

<211> 3

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Tdng hop

<400> 286
Gly Ala Ser
1

<210> 287

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 287
cagcagtata ataactggcc tctcact 27

<210> 288

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 288
Gln Gln Tyr Asn Asn Trp Pro Leu Thr
1 5

<210> 289
<211> 358
<212> ADN

-126-



<213> Trinh tu nhén tao

<220>
<223> Tdng

<400> 289

caggtgcaac
acctgcgctg
ccagggaagg
ccgtccctceca
aaactgaact
acagtaactc

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

290
119
PRT
Trinh

<220>
<223> Téng
<400> 290
Gln Val Gln
1
Thr Leu Ser
Ser
35
Ile

Tyr Trp

Gly Glu
50
Ser Arg Val
65
Lys

Leu Asn

Arg Arg Glu

Thr Val

115

Leu

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

291
24
ADN
Trinh

<220>
<223> Tdng

<400> 291

hop

tacagcagtg
tctatggtgg
ggctggagtg
agagtcgagt
ctgtgaccgc
catactttga

tu nhén

hop

Leu Gln

Leu Thr
20
Trp Ile

Asn His

Thr Ile
Val
85
Thr

Ser
Ala

100

Thr Val

tu nhén

hop

Gln
Cys
Arg
Ser
Ser
70

Thr

Val

Ser

gggcgcagga
gtccttcagt
gattggggaa
caccatatca
cgcggacacg
ctactggggc

tao

Trp Gly

Ala Val

Gln Pro
40
Gly Asn
55
Val Asp

Ala Ala
Thr Pro

Ser

tao

ggtgggtcct tcagtggtta ctac

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

292
8
PRT

<220>
<223> Tdng

<400> 292

hop

Trinh ty nhédn tao

Gly Gly Ser Gly Ser Gly Tyr Tyr

1

5

31407

ctgttgaagc
ggttactact
atcaatcata
gtagacacgt
gctgtgtatt
cagggaaccc

Gly
10
Gly

Ala Leu

Tyr
25
Pro

Gly

Gly Lys

Thr Asn Tyr

Thr Ser Lys
75
Thr Ala
90

Phe

Asp

Tyr
105

Asp

-127-

cttcggagac
ggagctggat
gtggaaacac
ccaagaacca
actgtgcgag
tggtcaccgt

Leu Lys Pro

Phe Ser
30
Glu

Ser

Leu
45
Pro

Gly

Asn Ser

60

Asn Gln Phe

Val Tyr Tyr

Tyr Trp Gly

110

cctgtccctce
ccgccagcecce
caactacaac
gttctccctg
aagagaggct
ctcctcag

Ser Glu
15
Gly Tyr

Trp Ile

Leu Lys
Leu
80

Ala

Ser

Cys
95
Gln

60

120
180
240
300
358

24



<210> 293
<211> 21
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tbng

<400> 293

hop

atcaatcata gtggaaacac c

<210> 294
<211> 7

<212> PRT
<213>

<220>
<223> Tdng

<400> 294

hop

Trinh tyu nhén tao

Ile Asn His Ser Gly Asn Thr

1

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

295
39
ADN

<220>
<223> Tdng

<400> 295

5

hop

Trinh tu nhdn tao

31407

gcgagaagag aggctacagt aactccatac tttgactac

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

296
13
PRT

<220>
<223> Tbng

<400> 296

hop

Trinh ty nhan tao

Ala Arg Arg Glu Ala Thr Val Thr Pro Tyr Phe Asp Tyr

1

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

297
322
ADN

<220>
<223> Téng
<400> 297

gacatccagt
atcacttgcect
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagg

5

hop

tgacccagtc
gggccagtca
ctaagctcct
gcagtggatc
caacttatta
tggagatcaa

Trinh tu nhan tao

tccatcctte
gggcattagc
gatctatgct
tgggacagaa
ctgtcaacag
ac

10

ctgtctgcat
agttatttag
gcatccactt
ttcactctca
cttaatagtt

-128-

ctgtaggaga
cctggtatca
tgcaaagtgg
caatcagcag
atccgctcac

cagagtcacc
gcaaaaacca
ggtcccatca
cctgcagcct
tttcggcgga

21

39

60

120
180
240
300
322



<210> 298
<211> 107
<212> PRT
<213> Trinh ty nhén
<220>
<223> Téng hop
<400> 298
Asp Ile Gln Leu Thr
1 5
Asp Arg Val Thr Ile
20
Leu Ala Trp Tyr Gln
35
Tyr Ala Ala Ser Thr
50
Ser Gly Ser Gly Thr
65 _
Glu Asp Phe Ala Thr
85
Thr Phe Gly Gly Gly
100
<210> 299
<211> 18
<212> ADN
<213> Trinh ty nhén
<220>
<223> Tdng hop
<400> 299

cagggcatta gcagttat

<210>

<211> 6

<212>
<213>

<220>

<223>

<400>

300

PRT
Trinh tu nhén

300

Téng hop

Gln Gly Ile Ser Ser

1

<210>

<211> 9

<212>
<213>

<220>

<223>

<400>

301

ADN
Trinh tu nhén

301

gctgcatcc

<210>

<211> 3

<212>
<213>

302

PRT
Trinh tu nhan tao

Téng hop

5

tao

Gln
Thr
Gln
Leu
Glu
70

Tyr

Thr

tao

tao

Tyr

tao

Ser
Cys
Lys
Gln
55

Phe

Tyr

Lys

Pro
Trp
Pro
40

Ser
Thr

Cys

Val

31407

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

-129-

Phe
10

Ser
Lys
Val
Thr
Gln

90
Ile

Leu
Gln
Ala
Pro
Ile
75

Leu

Lys

Ser
Gly
Pro
Ser
60

Ser

Asn

Ala
Ile
Lys
45

Arg

Ser

Ser

Ser
Ser
30

Leu
Phe

Leu

Tyr

Val
15

Ser
Leu
Ser

Gln

Pro
95

Gly
Tyr
Ile
Gly
Pro

80
Leu

18



<220>

<223> Tdng hop

<400> 302
Ala Ala Ser
1

<210> 303
<211> 27
<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Téng hop

<400> 303

caacagctta atagttatcc gctcact

<210> 304
<211> 9
<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Téng hop

<400> 304

31407

Gln Gln Leu Asn Ser Tyr Pro Leu Thr

1

<210> 305
<211> 355
<212> ADN

<213> Trinh tu nhéan tao

<220>

<223> Tdng hop

<400> 305

caggtgcagc
tcctgtgtag
ccaggcaagg
gtagagtccg
ctgcaaatga
attggagggt

<210> 306
<211> 118
<212> PRT

tggtggagtc
tctctggatt
ggctggaatg
tgaagggccg
acagtctgag
tttttgaata

tgggggaggc
caacttcagt
ggtggcagtt
attcaccatc
agttgaggac
ctggggccag

<213> Trinh tu nhé&n tao

<220>

<223> Téng hop

<400> 306

gtggtccagce
aggaatggca
atatcatatg
tccagagaca
acggctgtat
ggaaccctgg

ctgggaggtc
tacactgggt

atggaagaaa
attccaagaa
attactgtgc
tcaccgtctc

cctgagactc
ccgccaggcet
taaattttat
cacgctgtat
gaaatcctca
ctcag

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1

10

15

Ser Leu Arg Leu Ser Cys Val Val Ser Gly Phe Asn Phe Ser Arg Asn

25

30

Gly Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35

40

-130-

45

27

60

120
180
240
300
355



Ala
Lys
65

Leu

Ala

Leu

Val
50

Gly
Gln
Lys

Val

Ile
Arg
Met
Ser

Thr
115

<210> 307
<211> 24
<212> ADN

<213> Trinh

<220>
<223> Tdéng hop

<400> 307
ggattcaact tcagtaggaa tggc

<210> 30
<211> 8

<212>
<213>

<220>

<223>

<400> 30
Gly Phe Asn Phe Ser Arg Asn Gly

1

<210> 30
<211> 24

<212>
<213>

<220>

<223>

<400> 30
atatcatatg atggaagaaa taaa

<210> 31
<211> 8

<212>
<213>

<220>
<223>

<400> 31
Ile Ser Tyr Asp Gly Arg Asn Lys

1

<210> 31
<211> 33

<212>
<213>

8

PRT
Trinh ty nhédn tao

8

9

ADN
Trinh tu nhan tao

9

0

PRT
Trinh tu nhén tao

0

1

ADN
Trinh ty nhén tao

Ser
Phe
Asn
Ser

100
Val

Tyr
Thr
Ser
85

Ile

Ser

tu nhén

Téng hop

Téng hop

Tng hop

5

5

Asp
Ile
70

Leu

Gly

Ser

tao

31407

Gly Arg Asn Lys
55
Ser Arg Asp Asn

Arg Val Glu Asp
90
Gly Phe Phe Glu
105

-131-

Phe
Ser
75

Thr

Tyr

Tyr Val Glu
60
Lys Asn Thr

Ala Val Tyr

Trp Gly Gln
110

Ser Val

Leu Tyr
80

Tyr Cys

95

Gly Thr

24

24



<220>
<223> Téng

<400> 311

hop

31407

gcgaaatcct caattggagg gttttttgaa tac

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

312
11
PRT

<220>

<223> Téng

<400> 312

hop

Trinh ty nhdn tao

Ala Lys Ser Ser Ile Gly Gly Phe Phe Glu Tyr

1

<210> 313
<211> 337
<212> ADN

5

<213> Trinh tu nhédn tao

<220>
<223> Téng

<400> 313
gatattgtga
atctcctgca
tacctgcaga
tccggggtcece
agcagagtgg
atcaccttcg

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

314
112
PRT
Trinh

<220>
<223> Téng
<400> 314
Asp Ile Val
1
Glu Pro Ala

Asn Gly Tyr
35
Gln Leu
50

Arg

Pro
Asp Phe
65

Ser

Arg Val

Gln Gln Thr

<210> 315
<211> 33
<212> ADN

hop

tgactcagtc
ggtctagtca
agccaggaca
ctgacaggtt
aggctgagga
gccaagggac

tu nhén

hop

Met Thr

Ser Ile
20
Asn Tyr

Met Ile

Ser Gly

Glu Ala
85
Pro Ile

100

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

tccactctce
gagcctcctg
gtctccacaa
cagtggcagt
tgttggagtc
acggctggag

tao

Ser Pro

Cys Arg

Asp Trp
40
Leu Gly
55
Gly Ser

Asp Val

Phe Gly

10

ctgcccgtca
catagtaatg
ctcatgatct
ggatcaggca
tattactgca
attaaac

Ser Leu
10

Ser

Leu

Ser Gln

25
Tyr

Leu Gln

Ser His Arg

Gly Thr Asp
75
Val Tyr
90

Gly

Gly

Gln
105

Thr

-132-

ctcctggaga
gatacaacta
atttgggttc
cagattttac
ttcaagttca

Pro Val Thr
Leu
30

Gly

Ser Leu

Pro
45
Ser

Lys

Ala
60
Phe

Gly

Thr Leu

Tyr Cys Ile
Glu

110

Arg Leu

gccggcectcece
tttggattgg
tcatcgggcce
actgaaaatc
acaaactccg

Pro
15
His

Gly
Ser

Gln Ser

Val Pro
Ile
80

Val

Lys

Gln
95

Ile Lys

33

60

120
180
240
300
337



31407

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 315
cagagcctcc tgcatagtaa tggatacaac tat 33

<210> 316

<211> 11

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 316
Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr
1 5 10

<210> 317

<211> 9

<212> ADN

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 317
ttgggttct 9

<210> 318

<211> 3

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Tdng hop

<400> 318
Leu Gly Ser
1

<210> 319

<211> 27

<212> ADN

<213> Trinh tyu nhadn tao

<220>
<223> Téng hop

<400> 319
attcaagttc aacaaactcc gatcacc 27

<210> 320

<211> 9

<212> PRT

<213> Trinh tuyu nhén tao

<220>
<223> Téng hop

-133-



<400> 320

31407

Ile Gln Val Gln Gln Thr Pro Ile Thr

1

<210> 321
<211> 337
<212> ADN

5

<213> Trinh tu nhén tao

<220>
<223> Téng

<400> 321

gatattgtga
atctcctgca
cttcagcaga
tctggggtcc
agcagggtgg
tacacttttg

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

322
112
PRT
Trinh

<220>
<223> Téng
<400> 322
Asp Ile Val
1
Gln Pro Ala
Asn
35
Leu

Asp Gly

Pro Arg
50
Asp Arg Phe
65
Ser

Arg Val

Thr Gln Phe

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

323
33
ADN
Trinh

<220>
<223> Téng

<400> 323

hop

tgactcagac
ggtctagtca
ggccaggcca
cagacagatt
aagctgagga
gccaggggac

tu nhan

hop

Met Thr

Ser Ile
20
Thr Tyr

Leu Ile

Ser Gly

Glu Ala
85
Pro Tyr

100

tu nhéan

hop

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

tccactctcc
aagcctcgta
gcctccaaga
cagtggcagt
tgtcggggtt
caagctggag

tao

Thr Pro

Cys Arg

Ser Trp
40
Lys Ile
55
Gly Ala

Asp Val

Phe Gly

tao

tcacctgtca
cacagtgatg
ctcctaattt
ggggcaggga
tatttctgca
atcaaag

Ser Ser
10

Ser

Leu

Ser Gln

25

Leu Gln Gln

Ser Asn Arg

Gly Thr Asp

Gly Vval
90
Gly

Tyr

Gln
105

Thr

caaagcctcg tacacagtga tggaaacacc tac

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

324
11
PRT

<220>

<223> Téng

hop

Trinh ty nhén tao

-134-

cccttggaca
gaaacaccta
acaagatttc
cagatttcac
tgcaagctac

Pro Val Thr
Val
30

Gly

Ser Leu

Pro
45
Ser

Arg

Phe
60
Phe

Gly

Thr Leu

Phe Cys Met
Glu

110

Lys Leu

gccggcecctcee
cttgagttgg
taaccggttce
actgaaaatc
acaatttccg

Leu
15
His

Gly
Ser

Gln Pro

Val Pro
Ile
80

Ala

Lys

Gln
95

Ile Lys

60

120
180
240
300
337

33



31407

<400> 324
Gln Ser Leu Val His Ser Asp Gly Asn Thr Tyr
1 5 10

<210> 325

<211> 9

<212> ADN

<213> Trinh tuy nhadn tao

<220>
<223> Téng hop

<400> 325
aagatttct

<210> 326

<211> 3

<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Tdng hop

<400> 326
Lys Ile Ser
1

<210> 327

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 327
atgcaagcta cacaatttcc gtacact

<210> 328

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 328
Met Gln Ala Thr Gln Phe Pro Tyr Thr
1 5

<210> 329

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<220>
<221> VARIANT

-135-



31407

<222> (1)...(1)
<223> Xaa = Gly
<220>

<221> VARIANT
<222> (2)...(2)

<223> Xaa = Phe

<220>
<221> VARIANT
<222> (3)...(3)

<223> Xaa = Thr

<220>

<221> VARIANT
<222> (4)...(4)
<223> Xaa = Phe

<220>
<221> VARIANT
<222> (5)...(5)

<223> Xaa = Ser

<220>
<221> VARIANT
<222> (6)...(6)

<223> Xaa = Ala or Ser

<220>
<221> VARIANT
<222> (7)...(7)

<223> Xaa = Phe or Tyr

<220>
<221> VARIANT
<222> (8)...(8)

<223> Xaa = Gly or Ala

<400> 329
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 330

<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<220>
<221> VARIANT
<222> (1)...(1)

<223> Xaa = Ile

<220>
<221> VARIANT
<222> (2)...(2)

<223> Xaa = Gly or Ser

-136-



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

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

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

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

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

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

<400>

VARIANT
(3)...(3)

Xaa = Tyr or Gly
VARIANT
(4)...(4)

Xaa = Ser or Asp

VARIANT
(5)...(5)

Xaa = Gly
VARIANT
(6)...(6)

Xaa = Gly
VARIANT

(7) .. (7)

Xaa = Ser or Asn

VARIANT
(8)...(8)
Xaa = Ala or Glu

330

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

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

<220>
<223>

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

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

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

<220>

5

331

13

PRT

Trinh tyu nhdn tao
Téng hop

VARIANT

(1) ...(1)

Xaa = Ser or Ala
VARIANT

(2)...(2)

Xaa = Thr or Lys
VARIANT

(3)...(3)

Xaa = Asp or Ile

31407

-137-



<221>
<222>
<223>

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

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

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

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

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

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

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

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

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

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

VARIANT
(4)...(4)
Xaa = Gly or

VARIANT
(5)...(5)
Xaa = Ala or

VARIANT
(6)...(6)
Xaa = Trp or

VARIANT
(7) .. (7)
Xaa = Lys or

VARIANT
(8)...(8)
Xaa = Met or

VARIANT
(9)...(9)
Xaa = Ser or

VARIANT
(10)...(10)
Xaa = Gly or

VARIANT
(11)...(11)
Xaa = Leu or

VARIANT
(12)...(12)
Xaa = Asp or

VARIANT
(13)...(13)
Xaa = Val or

VARIANT
(14)...(14)
Xaa = Val or

Ser

His

Tyr

Asp

Ile

Leu

Ser

Gly

Met

Asp

absent

31407

-138-



31407

<400> 331
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10

<210> 332

<211> 6

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<220>
<221> VARIANT
<222> (1)...(1)

<223> Xaa = Gln

<220>
<221> VARIANT
<222> (2)...(2)

<223> Xaa = Asp or Gly

<220>
<221> VARIANT
<222> (3)...(3)

<223> Xaa = Ile

<220>
<221> VARIANT
<222> (4)...(4)

<223> Xaa = Ser

<220> .
<221> VARIANT
<222> (5)...(5)

<223> Xaa = Asp or Asn

<220>
<221> VARIANT
<222> (6)...(6)

<223> Xaa = Tyr or Trp

<400> 332
Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 333

<211> 3

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<220>
<221> VARIANT
<222> (1)...(1)

<223> Xaa = Thr or Ala

<220>

-139-



31407

<221> VARIANT
<222> (2)...(2)
<223> Xaa = Thr or Ala

<220>
<221> VARIANT
<222> (3)...(3)

<223> Xaa = Ser

<400> 333
Xaa Xaa Xaa
1

<210> 334

<211> 9

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Téng hop

<220>

<221> VARIANT
<222> (1)...(1)
<223> Xaa = Gln

<220>

<221> VARIANT

<222> (2)...(2)

<223> Xaa = Lys or Gln
<220>

<221> VARIANT

<222> (3)...(3)

<223> Xaa = Ala or Tyr

<220>
<221> VARIANT
<222> (4)...(4)

<223> Xaa = Asp or Asn

<220>

<221> VARIANT
<222> (5)...(5)
<223> Xaa = Ser

<220>
<221> VARIANT
<222> (6)...(6)

<223> Xaa = Ala or Phe

<220>
<221> VARIANT
<222> (7)...(7)

<223> Xaa = Pro

<220>
<221> VARIANT
<222> (8)...(8)

-140-



<223> Xaa = Leu

<220>

<221> VARIANT
<222> (9)...(9)
<223> Xaa = Thr

<400> 334
Xaa Xaa Xaa Xaa Xaa
1 5

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

335
330
PRT
Trinh tu nhéan

<220>

<223> Téng hop

<400> 335

Ala Ser Thr Lys Gly

1 5

Ser Thr Ser Gly Gly
20

Phe Glu Pro

35

His

Pro Val

Gly Val
50

Ser

Thr Phe

Leu Ser Val Val

65
Tyr Ile Val
85

Lys

Cys Asn

Val Glu Pro
100

Glu

Lys

Ala Pro Leu
115

Lys

Pro
Pro Thr
130
Val

Lys Asp
Val
145
Tyr

Val Asp Val

Val Val
165

Ser

Asp Gly

Glu Gln Asn
180

Trp

Tyr

His Gln Asp Leu
195

Ala Leu

210

Pro

Lys Pro Ala
Gln
225

Leu

Arg Glu Pro

Thr Gln
245
Ala

Lys Asn
Ile
260
Thr

Pro Ser Asp

Asn Tyr Lys Thr

275
Leu Tyr Ser Leu
290

Phe

Lys

Val
305
Gln

Ser Cys Ser
Ser

325

Lys Ser Leu

Xaa

tao

Pro
Thr
Thr
Pro
Thr
70

Asn
Ser
Leu
Leu
Ser
150
Glu
Thr
Asn
Pro
Gln
230
Val
Val
Pro
Thr
Val

310
Leu

31407

Xaa Xaa Xaa

Ser Val Phe Pro Leu

10
Ala Ala Leu Gly
25

Trp

Cys

Val Ser Asn Ser
40

Ala Val

55

Val

Leu Gln Ser
Ser
75

Asn

Pro Ser Ser
Ser
90

Thr

His Lys Pro

Cys Asp Lys His

105

Gly Gly Pro Ser Val
120

Met Ile

135

His

Ser Arg Thr

Glu Glu
155

Lys

Asp Pro
Ala
170
Val

Val His Asn
Val
185

Glu

Tyr Arg Ser

Gly Lys
200
Glu

Tyr Lys
Ile
215
Val

Lys Thr Ile

Thr Pro
235
Leu

Tyr Leu

Ser Leu Thr Cys

250
Glu Glu Ser
265

Leu

Trp Asn
Val
280
Asp

Pro Asp Ser
Val
295

Met

Lys Ser Arg

Glu Leu
315
Lys
330

His Ala

Ser Pro Gly

-141-

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
Val
Thr
Val
Cys
Ser
220
Pro
Val
Gly
Asp
Trp

300
His

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys
Leu
Lys
205
Lys
Ser
Lys
Gln
Gly
285

Gln

Asn

Ser
Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe
Val
Phe
Pro
Thr
190
Val
Ala
Arg
Gly
Pro
270
Ser

Gln

His

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
Asn
Arg
175
Val
Ser
Lys
Asp
Phe
255
Glu
Phe

Gly

Tyr

Lys
Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp
160
Glu
Leu
Asn
Gly
Glu
240
Tyr
Asn
Phe

Asn

Thr
320



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

<220>

- <223>

336
327
PRT
Trinh tu nhéan

<400> 336
Ala Ser Thr

1
Ser

Phe
Gly
Leu
65

Tyr
Arg
Glu
Asp
Asp
145
Gly
Asn
Trp
Pro
Glu
225
Asn
Ile
Thr
Arg
Cys

305
Leu

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

Thr
Pro
Val
50

Ser
Thr
Val
Phe
Thr
130
Val
Val
Ser
Leu
Ser
210
Pro
Gln
Ala
Thr
Leu
290

Ser

Ser

<220>

<223>

<400>

Ser
Glu
35

His
Ser
Cys
Glu
Leu
115
Leu
Ser
Glu
Thr
Asn
195
Ser
Gln
Val
Val
Pro
275
Thr
Val

Leu

337
327
PRT
Trinh ty nhéan

337

Téng hop

Lys
Glu
20

Pro
Thr
Val
Asn
Ser
100
Gly
Met
Gln
Val
Tyr
180
Gly
Ile
Val
Ser
Glu
260
Pro
Val

Met

Ser

Téng hop

Gly
Ser
Val
Phe
Val
Val
85

Lys
Gly
Ile
Glu
His
165
Arg
Lys
Glu
Tyr
Leu
245
Trp
Val
Asp
His

Leu
325

tao

Pro
Thr
Thr
Pro
Thr
70

Asp
Tyr
Pro
Ser
Asp
150
Asn
Val
Glu
Lys
Thr
230
Thr
Glu
Leu
Lys
Glu

310
Gly

tao

Ser
Ala
Val
Ala
55

Val
His
Gly
Ser
Arg
135
Pro
Ala
Val
Tyr
Thr
215
Leu
Cys
Ser
Asp
Ser
295

Ala

Lys

Val
Ala
Ser
40

Val
Pro
Lys
Pro
Val
120
Thr
Glu
Lys
Ser
Lys
200
Ile
Pro
Leu
Asn
Ser
280
Arg

Leu

31407

Phe Pro
10

Leu Gly

25

Trp Asn

Leu Gln
Ser Ser
Pro Ser
90
Pro Cys
105
Phe Leu
Pro Glu
Val Gln
Thr Lys
170
Val Leu
185
Cys Lys
Ser Lys
Pro Ser
Val Lys
250
Gly Gln
265
Asp Gly
Trp Gln

His Asn

-142-

Leu
Cys
Ser
Ser
Ser
75

Asn
Pro
Phe
Val
Phe
155
Pro
Thr
Val
Ala
Gln
235
Gly
Pro
Ser

Glu

His
315

Ala
Leu
Gly
Ser
60

Leu
Thr
Ser
Pro
Thr
140
Asn
Arg
Val
Ser
Lys
220
Glu
Phe
Glu
Phe
Gly

300
Tyr

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu
Leu
Asn
205
Gly
Glu
Tyr
Asn
Phe
285

Asn

Thr

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys
Val
Tyr
Glu
His
190
Lys
Gln
Met
Pro
Asn
270
Leu

Val

Gln

Ser
15

Asp
Thr
Tyr
Lys
Asp
95

Ala
Pro
Val
Val
Gln
175
Gln
Gly
Pro
Thr
Ser
255
Tyr
Tyr
Phe

Lys

Arg
Tyr
Ser
Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe
Asp
Leu
Arg
Lys
240
Asp
Lys
Ser

Ser

Ser
320



Ala Ser Thr

Ser Thr Ser

Phe Pro Glu

35
Gly Val His
50
Leu Ser Ser
65
Tyr

Thr Cys

Arg Val Glu

Glu Phe Leu
115
Thr Leu
130

Val

Asp
Asp Ser
145
Gly

Val Glu

Asn Ser Thr
Asn
195

Ser

Trp Leu

Ser
210
Pro

Pro

Glu
225
Asn

Gln

Gln Val

Ile Ala Val

Thr Thr Pro
275
Leu Thr
290

Ser

Arg
Cys Val
305
Leu

Ser Leu

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

338
1128
ADN
Homo

<400> 338

atgcaaaaac
gtggatctaa
gcatgtactt
ctcagtaaac
ttacccaaag
agcagcgatg
atgcctacag
aaatttagct
agacccgtcg
aaagacggta
ggtatttggc
tccaacttag
ttcccaggac
ccaaaaagat

Lys Gly

Glu
20
Pro

Ser
Val
Thr Phe
Val Val
Val

85
Lys

Asn

Ser
100
Gly Gly

Met Ile

Gln Glu

Pro
Thr
Thr
Pro
Thr
70

Asp
Tyr
Pro

Ser

Asp

Ser Val

Ala Ala

Val Ser
40
Ala Val
55
Val Pro

His Lys

Gly Pro
Val
120
Thr

Ser

Arg
135

Pro Glu

150

Val His
165
Tyr Arg
180
Gly Lys

Ile Glu

Val Tyr

Asn
Val
Glu
Lys

Thr

Ala Lys

Val Ser

Tyr Lys
200
Thr Ile
215

Leu Pro

230

Leu
245
Trp

Ser

Glu
260
Pro Val

Val Asp

Met His

Thr
Glu
Leu
Lys

Glu

Cys Leu

Ser Asn

Ser
280
Arg

Asp

Ser
295

Ala Leu

310

Leu
325

Ser

sapiens

tgcaactctg
atgagaacag
ggagacaaaa
ttcgtctgga
ctcctccact
gctctttgga
agtctgattt
ctaaaataca
agactcctac
caaggtatac
agagcattga
gcattgaaat
caggagaaga
ccagaaggga

Gly

Lys

tgtttatatt
tgagcaaaaa
cactaaatct
aacagctcct
ccgggaactg
agatgacgat
tctaatgcaa
atacaataaa
aacagtgttt
tggaatccga
tgtgaagaca
aaaagcttta
tgggctgaat
ttttggtctt

31407

Phe Pro Leu
10

Leu Gly

25

Trp

Cys

Asn Ser

Leu Gln Ser
Ser
75

Asn

Ser Ser

Ser
90
Cys

Pro

Pro Pro

105

Phe Leu Phe

Pro Glu Val

Val Gln Phe

155

Thr Lys Pro
170

Val Leu

185

Cys

Thr

Lys Val

Ser Lys Ala
Gln
235

Gly

Pro Ser

Val Lys

250
Gly Gln Pro
265
Asp

Gly Ser

Trp Gln Glu
His
315

His Asn

tacctgttta
gaaaatgtgg
tcaagaatag
aacatcagca
attgatcagt
tatcacgcta
gtggatggaa
gtagtaaagg
gtgcaaatcc
tctctgaaac
gtgttgcaaa
gatgagaatg
ccgtttttag
gactgtgatg

-143-

Ala Pro Cys

Leu Val Lys
30
Ala Leu
45

Gly

Gly
Ser Leu
60

Leu Thr

Thr Lys Val
Pro
110

Lys

Pro Cys

Pro
125
Cys

Pro

Thr
140
Asn

Val

Trp Tyr

Arg Glu Glu

Val His
190
Lys

Leu

Asn
205
Gly

Ser

Lys Gln

220

Glu Glu Met

Phe Tyr Pro

Glu Asn
270

Leu

Asn
Phe Phe
285
Gly Asn Val
300

Tyr Thr Gln

tgctgattgt
aaaaagaggg
aagccattaa
aagatgttat
atgatgtcca
caacggaaac
aacccaaatg
cccaactatg
tgagactcat
ttgacatgaa
attggctcaa
gtcatgatct
aggtcaaggt
agcactcaac

Ser
15
Asp

Arg
Tyr

Thr Ser

Tyr Ser
Thr
80
Lys

Lys

Asp
95
Ala Pro

Pro Lys

Val Val

Val Asp
160
Gln Phe
175
Gln Asp
Leu

Pro Arg

Thr Lys
240
Ser Asp
255
Tyr Lys

Tyr Ser

Phe Ser

Ser
320

Lys

tgctggtcca
gctgtgtaat
gatacaaatc
aagacaactt
gagggatgac
aatcattacc
ttgcttcttt
gatatatttg
caaacctatg
cccaggcact
acaacctgaa
tgctgtaacc
aacagacaca
agaatcacga

60

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



tgctgtecgtt
cctaaaagat
tatcctcata
actcccacaa
tatgggaaaa

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

339
375
PRT
Homo

<400> 339
Met Gln Lys
1
Val

Ala Gly

Val Glu Lys
35
Ser Ser
50

Leu

Lys

Arg Glu

65

Leu Pro Lys

Gln Arg Asp

Ala Thr Thr

115

Met Gln Val
130

Lys Ile Gln

145

Arg

Pro Val

Ile Lys Pro

Lys Leu Asp
195
Thr Val
210

Glu

Lys

Ile
225
Phe

Ile

Pro Gly

Val Thr Asp
His
275
Glu

Asp Glu
Phe
290
Ala

Asp
Lys Asn
305
Tyr

Pro His

Gly Pro Cys

Phe Asn Gly
355
Arg

Val Asp

370

<210> 340
<211> 109

accctctaac
ataaggccaa
ctcatctggt
agatgtctcc
ttccagcgat

tgtggatttt
ttactgctct
acaccaagca
aattaatatg
ggtagtagac

31407

gaagcttttg
ggagagtgtg
aaccccagag
ctatatttta

cgctgtgggt

gatgggattg
aatttgtatt

gttcagcagg
atggcaaaga
gctcatga

gattatcgct
tttacaaaaa
cccttgctgt
acaaataata

sapiens

Leu
Pro
20

Glu
Arg
Thr
Ala
Asp
100
Glu
Asp
Tyr
Glu
Met
180
Met
Leu
Lys
Pro
Thr
260
Ser
Ala
Tyr
Thr
Cys
340
Lys

Cys

Gln
5

Val
Gly
Ile
Ala
Pro
85

Ser
Thr
Gly
Asn
Thr
165
Lys
Asn
Gln
Ala
Gly
245
Pro
Thr
Phe
Cys
His
325
Thr
Glu

Gly

Leu
Asp
Leu
Glu
Pro
70

Pro
Ser
Ile
Lys
Lys
150
Pro
Asp
Pro
Asn
Leu
230
Glu
Lys
Glu
Gly
Ser
310
Leu
Pro

Gln

Cys

Cys
Leu
Cys
Ala
55

Asn
Leu
Asp
Ile
Pro
135
Val
Thr
Gly
Gly
Trp
215
Asp
Asp
Arg
Ser
Trp
295
Gly
Val
Thr
Ile

Ser
375

Val
Asn
Asn
40

Ile
Ile
Arg
Gly
Thr
120
Lys
Val
Thr

Thr

Thr

200

Leu
Glu
Gly
Ser
Arg
280
Asp
Glu
His
Lys

Ile
360

Tyr
Glu
25

Ala
Lys
Ser
Glu
Ser
105
Met
Cys
Lys
Val
Arg
185
Gly
Lys
Asn
Leu
Arg
265
Cys
Trp
Cys
Gln
Met

345
Tyr

-144-

Ile
10

Asn
Cys
Ile
Lys
Leu
90

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

Ser

Gly

Tyr
Ser
Thr
Gln
Asp
75

Ile
Glu
Thr
Phe
Gln
155
Val
Thr
Trp
Pro
His
235
Pro
Asp
Arg
Ile
Phe
315
Asn

Pro

Lys

Leu
Glu
Trp
Ile
60

Val
Asp
Asp
Glu
Phe
140
Leu
Gln
Gly
Gln
Glu
220
Asp
Phe
Phe
Tyr
Ala
300
Val
Pro

Ile

Ile

Phe
Gln
Arg
Leu
Ile
Gln
Asp
Ser
125
Lys
Trp
Ile
Ile
Ser
205
Ser
Leu
Leu
Gly
Pro
285
Pro
Phe
Arg

Asn

Pro
365

Met
Lys
30

Gln
Ser
Arg
Tyr
Asp
110
Asp
Phe
Ile
Leu
Arg
190
Ile
Asn
Ala
Glu
Leu
270
Leu
Lys
Leu
Gly
Met

350
Ala

Leu
15

Glu
Asn
Lys
Gln
Asp
Tyr
Phe
Ser
Tyr
Arg
175
Ser
Asp
Leu
Val
Val
255
Asp
Thr
Arg
Gln
Ser
335

Leu

Met

Ile
Asn
Thr
Leu
Leu
80

Val
His
Leu
Ser
Leu
160
Leu
Leu
Val
Gly
Thr
240
Lys
Cys
Val
Tyr
Lys
320
Ala

Tyr

Val

900
960
1020
1080
1128



<212> PRT
<213> Homo

<400> 340
Asp Phe Gly
1
Arg

Tyr Pro

Ile Ala Pro

35

Phe Val Phe
50

Asn Pro

65

Pro

Arg

Ile Asn

Lys Ile Pro

<210> 341
<211> 1224
<212> ADN
<213> Homo

<400> 341

atggtgctcg
€ggggggagg
gcgggggtceg
ggctgccceg
tcgcagatct
aagcagctgc
ggcgacgcge
accgtcatta
tgctgccatt
tgggtgtacc
aaacccctaa
atccgctcac
aagcaagtgc
gcctttgatc
ctgcatccat
ggtctggact
gactttgagg
tgctccggec
caggccaatc
aacatgctct
gtggatcgct

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

342
407
PRT
Homo

<400>

Met
1

Glu

342
Val Leu

Leu Arg

Ala Ala Ala

35

Ser Arg Pro
50

Cys Val

65

Trp

sapiens

Leu Asp
5
Leu Thr
20
Lys Arg

Leu Gln

Gly Ser

Met Leu
85
Ala Met

100

sapiens

cggccccgcet
c¢ggccgaggg
ggggggagcg
tgtgcgtttg
tgagcaaact
tgcccaaggce
tgcagcccga
gcatggccca
ttcacttcag
tacggcctgt
ctggggaagg
tgaagattga
tacacagctg
ccagtggcac
tcatggagct
gcgacgagca
ctttcggctg
agtgcgagta
caagaggctc
acttcaatga
gtggctgctc

sapiens

Ala Ala
5
Pro Arg
20
Ala Ala

Ala Pro

Arg Gln

Cys
Val
Tyr
Lys
Ala
70

Tyr

Val

Pro
Gly
Ala
Ser

His
70

Asp Glu

Asp Phe
Ala
40
Pro

Lys

Tyr
55
Gly Pro

Phe Asn

Val Asp

gctgctggge
ccccgeggcg
ctccagccgg
gcggcagcac
gcggctcaag
gccgccgcetg
ggacttcctg
ggagacggac
ccccaaggtg
accccgcecca
gaccgcaggg
gctgcactca
gttccgccag
agacctggct
tcgagtccta
ctcaagcgag
ggactggatc
catgttcatg
tgctgggceccce
caagcagcag
ttaa

Leu Leu

Glu Ala

Ala Ala
40
Val Ala
55

Ser Arg

Asn

31407

Ser Thr
10

Ala

His

Glu
25

Phe

Tyr Cys

His Thr His
Thr
75

Glu

Cys Cys

Gly Lys
90
Arg Cys
105

Gly

ttcctgctcce
gcggcggcgg
ccagccccegt
agccgcgagce
gaggcgccca
cagcagatcc
gaggaggacg
ccagcagtac
atgttcacaa
gccacagtct
ggagggggcyg
cgctcaggcc
ccacagagca
gtcacctccc
gagaacacaa
tccecgcetgcet
atcgcaccta
caaaaatatc
tgttgtaccc
attatctacg

Leu Gly Phe
10

Ala Glu

25

Ala

Gly

Gly Val

Pro Glu Pro

Glu Leu Arg

75

-145-

Glu Ser Arg

Gly Trp Asp

Ser Gly Glu
45

Leu Val His

60

Pro

Thr Lys

Gln Ile Ile

Cys Ser

tcgcectgga
cggcggcegge
ccgtggcecgece
tgcgcctaga
acatcagccg
tggacctaca
agtaccacgc
agacagatgg
aggtactgaa
acctgcagat
gaggccggceg
attggcagag
actggggcat
tggggccggyg
aacgttcccg
gccgatatcc
agcgctacaa
cgcataccca
ccaccaagat
gcaagatccc

Leu Leu

Pro Ala

30
Gly Gly
45
Asp Gly
60

Leu

Cys

Glu

Leu Ala
Ala Ala

Glu Arg

Ser Ile

Cys
15
Trp

Cys
Ile
Cys Glu
Gln Ala

Ser
80
Gly

Met

Tyr
95

gctgcggccce
ggcggcagcg
cgagccggac
gagcatcaag
cgaggtggtg
cgacttccag
caccaccgag
cagccctctce
ggcccagctg
cttgcgacta
tcacatccgt
catcgacttc
cgagatcaac
agccgagggg
gcggaacctg
cctcacagtg
ggccaactac
tttggtgcag
gtccccaatc
tggcatggtg

Leu
15
Ala

Ser
Val

Pro

Lys
80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1224



Ser
Arg
Ile
Phe
Met
145
Cys
Lys
Val
Ala
Lys
225
Lys
Ile
Ser
Val
Asp
305
Asp
Lys
Tyr
Gly
Phe

385
Val

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

<400>

Gln
Glu
Leu
Leu
130
Ala
Cys
Ala
Tyr
Gly
210
Ile
Gln
Glu
Leu
Leu
290
Glu
Phe
Ala
Pro
Pro
370

Asn

Asp

Ile
Val
Asp
115
Glu
Gln
His
Gln
Leu
195
Gly
Glu
Val
Ile
Gly
275
Glu
His
Glu
Asn
His
355
Cys

Asp

Arg

343
109
PRT
Homo sapiens

343

Asn Leu Gly

1
Arg

Ile
Tyr
Asn
65

Pro

Lys

Tyr
Ala
Met
50

Pro

Ile

Ile

Pro
Pro
35

Phe
Arg

Asn

Pro

Leu
Val
100
Leu
Glu
Glu
Phe
Leu
180
Gln
Gly
Leu
Leu
Asn
260
Pro
Asn
Ser
Ala
Tyr
340
Thr
Cys

Lys

Cys

Leu
Leu
20

Lys
Met
Gly
Met

Gly
100

Ser
85

Lys
His
Asp
Thr
His
165
Trp
Ile
Gly
His
His
245
Ala
Gly
Thr
Ser
Phe
325
Cys
His
Thr

Gln

Gly
405

Asp
5
Thr
Arg
Gln

Ser

Leu
85
Met

Lys
Gln
Asp
Glu
Asp
150
Phe
Val
Leu
Gly
Ser
230
Ser
Phe
Ala
Lys
Glu
310
Gly
Ser
Leu
Pro
Gln

390
Cys

Cys
Val
Tyr
Lys
Ala
70

Tyr

Val

Leu
Leu
Phe
Tyr
135
Pro
Ser
Tyr
Arg
Gly
215
Arg
Trp
Asp
Glu
Arg
295
Ser
Trp
Gly
Val
Thr
375

Ile

Ser

Asp
Asp
Lys
Tyr
55

Gly
Phe

Val

Arg
Leu
Gln
120
His
Ala
Pro
Leu
Leu
200
Arg
Ser
Phe
Pro
Gly
280
Ser
Arg
Asp
Gln
Gln
360
Lys

Ile

Glu
Phe
Ala
40

Pro
Pro

Asn

Asp

31407

Leu
Pro
105
Gly
Ala
Val
Lys
Arg
185
Lys
Arg
Gly
Arg
Ser
265
Leu
Arg
Cys
Trp
Cys
345
Gln

Met

Tyr

His
Glu
25

Asn
His
Cys
Asp

Arg
105

Lys
90

Lys
Asp
Thr
Gln
Val
170
Pro
Pro
His
His
Gln
250
Gly
His
Afg
Cys
Ile
330
Glu
Ala

Ser

Gly

Ser
10

Ala
Tyr
Thr
Cys
Lys

90
Cys

-146-

Glu
Ala
Ala
Thr
Thr
155
Met
Val
Leu
Ile
Trp
235
Pro
Thr
Pro
Asn
Arg
315
Ile
Tyr
Asn

Pro

Lys
395

Ser
Phe
Cys
His
Thr
75

Gln

Gly

Ala
Pro
Leu
Glu
140
Asp
Phe
Pro
Thr
Arg
220
Gln
Gln
Asp
Phe
Leu
300
Tyr
Ala
Met
Pro
Ile

380
Ile

Glu
Gly
Ser
Leu
60

Pro

Gln

Cys

Pro
Pro
Gln
125
Thr
Gly
Thr
Arg
Gly
205
Ile
Ser
Ser
Leu
Met
285
Gly
Pro
Pro
Phe
Arg
365

Asn

Pro

Ser
Trp
Gly
45

Val
Thr
Ile

Ser

Asn
Leu
110
Pro
Val
Ser
Lys
Pro
190
Glu
Arg
Ile
Asn
Ala
270
Glu
Leu
Leu
Lys
Met
350
Gly
Met

Gly

Arg
Asp
30

Gln
Gln
Lys

Ile

Ile
95

Gln
Glu
Ile
Pro
Val
175
Ala
Gly
Ser
Asp
Trp
255
Val
Leu
Asp
Thr
Arg
335
Gln
Ser

Leu

Met

Cys
15

Trp
Cys
Gln
Met

Tyr

Ser
Gln
Asp
Ser
Leu
160
Leu
Thr
Thr
Leu
Phe
240
Gly
Thr
Arg
Cys
Val
320
Tyr
Lys
Ala
Tyr

Val
400

Cys
Ile
Glu
Ala
Ser

80
Gly



<210> 344
<211> 1503
<212> ADN
<213> Homo

<400> 344

atgagactcc
ttcatctgca
ggattggcca
gggggtcaca
gggcagacag
ccgggcggcec
actgtgaccc
cccagctcct
ccgtttcgee
tccgatgcetg
accatcacca
aggtacgtgt
atcttgcgga
gcccagctga
cgctcecgtgce
cgaaacttta
gccgtggacc
ctgttcctgg
cgctctggcece
cgggccccac
agtcggaagg
ccccecttgagt
ctggagccca
acaccaccca
tctgccaaca

agg

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

345
501
PRT
Homo

<400> 345

Met Arg Leu
1

Leu Asp Leu

Gln Pro

35

Pro

Arg
Glu Arg
50
Tyr Gly
65
Gly

Gly

Gln Thr

Leu Pro Pro

Gln Thr Arg

115

Pro Gly Gly
130

Leu Leu

145

Pro

Lys

Phe Arg

Tyr Arg Thr

spiens

ccaaactcct
ctgtgttggg
aagcagaggc
gctatggtgg
gaggcctgac
ctgaacccaa
caaaaggaca
tcctgctgaa
caccccccat
acagaaaggg
gctttattga
ttgacattag
agaagccctc
agctgtccag
caggcctgga
agaactcggc
tccgtggect
tgtttggccg
aggacgataa
tggccactcg
cactgcatgt
acgaggcttt
cgaatcatgc
cctgctgtgt
acgtggtgta

sapiens

Pro Lys
5
Glu Phe
20
Gln Gly

Pro Leu

Gly Ala

Gly Gly
85

Arg Pro
100
Gln Ala

Lys Ala

Lys Ala

Leu
Ile
Thr
Ala
Thr
70

Leu
Gly
Thr

Pro

Arg

cactttcttg
tgccectgac
caaggagagg
gggggccacc
acagcccaag
gccaggacac
gcttccecgga
gaaggccagg
cacaccccac
aggcaacagc
caaagggcaa
tgccctggag
ggacacggcec
ctgccccage
cggatctggc
ccagctgtgc
gggcttcgac
caccaagaaa
gaccgtgtat
ccagggcaag
caacttcaag
ccactgcgag
agtcatccag
gcccacgcgg
taagcagtat

Leu Thr

Cys Thr

Pro
40
Asn

Arg

Arg
55
Asn Ala

Thr Gln

Gly Pro

Ala Arg
120
Pro Lys
135

Glu Pro

150

Pro
165
Ser

Pro

Leu

Pro

Asp

Ile Thr

Ala Asp

31407

ctttggtacc
ttgggccaga
ccccceectgg
aatgccaatg
aaggatgaac
cctccccaaa
ggcaaggcac
gagcecgggce
gagtacatgc
agcgtgaagt
gatgaccgag
aaggatgggc
aagccagcgg
ggccggceagce
tgggaggtgt
ctggagctgg
cgcgccgcecce
cgggacctgt
gagtacctgt
cgacccagca
gacatgggct
gggctgtgcg
accctgatga
ctgagtccca
gaggacatgg

Phe Leu Leu
10

Val Leu

25

Gly

Gly

Leu Ala

Val Phe Arg

Asn Ala Arg

75

Pro Lys Lys
90

Glu Pro
105

Thr

Lys

Val Thr

Ala Gly Ser
Pro
155

Glu

Gly Pro
His
170
Lys

Pro

Arg Gly

-147-

tggcttggcect
gaccccaggg
cccggaacgt
ccagggcaaa
ccaaaaagct
caaggcaggc
ccccaaaagc
ccccacgaga
tctcgectgta
tggaggctgg
gtccegtggt
tgctgggggce
cccccggagg
cggcctcecett
tcgacatctg
aggcctggga
ggcaggtcca
tctttaatga
tcagccagecg
agaaccttaa
gggacgactg
agttcccatt
actccatgga
tcagcatcct
tcgtggagtc

Trp Tyr Leu

Ala Pro Asp
30
Ala Glu
45

Gly

Lys

Pro
60
Ala

Gly

Lys Gly

Asp Glu Pro
His
110
Gly

Pro Gly

Pro Lys
125
Val Pro
140

Arg

Ser

Glu Pro

Tyr Met Leu

Gly Asn Ser

ggacctggaa
gaccaggcca
cttcaggcca
gggaggcacc
gccccccaga
tacagcccgg
aggatctgtc
gcccaaggag
caggacgctg
cctggccaac
caggaagcag
cgagctgcgg
cgggcgggcet
gctggatgtg
gaagctcttc
acggggcagg
cgagaaggcc
gattaaggcc
gcgaaaacgg
ggctcgctgce
gatcatcgca
gcgctcccac
ccccgagtcece
cttcattgac
gtgtggctge

Ala
15
Leu

Trp
Gly
Ala Lys
His Ser

Thr
80
Lys

Gly

Lys
95
Pro Pro

Gln Leu

Ser Phe

Glu
160
Leu

Lys

Ser
175

Ser Val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1503



Lys
Gly
Asp
225
Ile
Gly
Gln
Ser
Asn
305
Ala
His
Leu
Val
Ala
385
Ser

Trp

Cys

Ile

Cys
465
Ser

Ser

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

<400>

Leu
Gln
210
Ile
Leu
Gly
Pro
Gly
290
Ser
Val
Glu
Phe
Tyr
370
Thr
Arg
Ile
Glu
Gln
450
Cys
Ala

Cys

Glu
195
Asp
Ser
Arg
Arg
Ala
275
Trp
Ala
Asp
Lys
Phe
355
Glu
Arg
Lys
Ile
Phe
435
Thr
Val

Asn

Gly

346
120
PRT
Homo sapiens

346

Ala Pro Leu

1
Ala

Trp
Glu
His
65

Pro

Phe

Val

Arg
Asp
Gly
50

Ala
Pro

Ile

Val

Cys
Asp
35

Leu
Val
Thr

Asp

Glu

180
Ala

Asp
Ala
Lys
Ala
260
Ser
Glu
Gln
Leu
Ala
340
Asn
Tyr
Gln
Ala
Ala
420
Pro
Leu
Pro

Asn

Cys
500

Ala
Ser
20

Trp
Cys
Ile
Cys
Ser

100
Ser

Gly
Arg
Leu
Lys
245
Ala
Leu
Val
Leu
Arg
325
Leu
Glu
Leu
Gly
Leu
405
Pro
Leu
Met
Thr
Val

485
Arg

Thr
5
Arg
Ile
Glu
Gln
Cys
85
Ala

Cys

Leu
Gly
Glu
230
Pro
Gln
Leu
Phe
Cys
310
Gly
Phe
Ile
Phe
Lys
390
His
Leu
Arg
Asn
Arg

470
Val

Arg
Lys
Ile
Phe
Thr
70

Val

Asn

Gly

Ala
Pro
215
Lys
Ser
Leu
Asp
Asp
295
Leu
Leu
Leu
Lys
Ser
375
Arg
Val
Glu
Ser
Ser
455

Leu

Tyr

Gln
Ala
Ala
Pro
55

Leu
Pro

Asn

Cys

Asn
200
Val
Asp
Asp
Lys
Val
280
Ile
Glu
Gly
Val
Ala
360
Gln
Pro
Asn
Tyr
His
440
Met

Ser

Lys

Gly
Leu
Pro
40

Leu
Met
Thr

Val

Arg

31407

185
Thr

Val
Gly
Thr
Leu
265
Arg
Trp
Leu
Phe
Phe
345
Arg
Arg
Ser
Phe
Glu
425
Leu
Asp

Pro

Gln

Lys
His
25

Leu
Arg
Asn

Arg

Val
105

-148-

Ile
Arg
Leu
Ala
250
Ser
Ser
Lys
Glu
Asp
330
Gly
Ser
Arg
Lys
Lys
410
Ala
Glu
Pro

Ile

Tyr
490

Arg
10

Val
Glu
Ser
Ser
Leu

90
Tyr

Thr
Lys
Leu
235
Lys
Ser
Val
Leu
Ala
315
Arg
Arg
Gly
Lys
Asn
395
Asp
Phe
Pro
Glu
Ser

475
Glu

Pro
Asn
Tyr
His
Met
75

Ser

Lys

Ser
Gln
220
Gly
Pro
Cys
Pro
Phe
300
Trp
Ala
Thr
Gln
Arg
380
Leu
Met
His
Thr
Ser
460
Ile

Asp

Ser
Phe
Glu
Leu
60

Asp

Pro

Gln

Phe
205
Arg
Ala
Ala
Pro
Gly
285
Arg
Glu
Ala
Lys
Asp
365
Arg
Lys
Gly
Cys
Asn
445
Thr

Leu

Met

Lys
Lys
Ala
45

Glu
Pro

Ile

Tyr

190
Ile

Tyr
Glu
Ala
Ser
270
Leu
Asn
Arg
Arg
Lys
350
Asp
Ala
Ala
Trp
Glu
430
His
Pro

Phe

Val

Asn
Asp
30

Phe
Pro
Glu

Ser

Glu
110

Asp
Val
Leu
Pro
255
Gly
Asp
Phe
Gly
Gln
335
Arg
Lys
Pro
Arg
Asp
415
Gly
Ala
Pro

Ile

Val
495

Leu
15
Met

His
Thr
Ser
Ile

95
Asp

Lys
Phe
Arg
240
Gly
Arg
Gly
Lys
Arg
320
Val
Asp
Thr
Leu
Cys
400
Asp
Leu
Val
Thr
Asp

480
Glu

Lys
Gly
Cys
Asn
Thr
80

Leu

Met



115
<210> 347
<211> 107
<212> PRT
<213> Trinh ty nhén
<220>
<223> Téng hop
<400> 347
Gln Ala Lys His Lys
1 5
Pro Leu Thr Val Asp
20
Pro Lys Arg Tyr Lys
35
Phe Leu Gln Lys Tyr
50
Arg Gly Ser Ala Gly
65
Asn Met Leu Tyr Phe
85
Pro Ala Met Val Val
100
<210> 348
<211> 109
<212> PRT
<213> Trinh ty nhén
<220>
<223> Téng hop
<400> 348
Ala Leu Asp Thr Asn
1 5
Arg Tyr Pro Leu Thr
20
Ile Ala Pro Lys Arg
35
Phe Val Phe Leu Gln
50
Asn Pro Arg Gly Ser
65
Pro Ile Asn Met Leu
85
Lys Ile Pro Ala Met
100
<210> 349
<211> 111
<212> PRT
<213> Trinh tuyu nhén
<220>
<223> Téng hop
<400> 349

Asp Phe Gly Leu Asp

1

5

tao

Gln
Phe
Ala
Pro
Pro
70

Asn

Asp

tao

Tyr
Val
Tyr
Lys
Ala
70

Tyr

Val

tao

Cys

Arg
Glu
Asn
His
55

Cys

Gly

Arg

Cys
Asp
Lys
Tyr
55

Gly

Phe

Val

31407

120

Lys Arg

Ala Phe
25

Tyr Cys

40

Thr His

Cys Thr
Lys Glu

Cys Gly
105

Phe Ser

Phe Glu
25

Ala Asn

40

Pro His

Pro Cys
Asn Gly

Asp Arg
105

Leu
10

Gly
Ser
Leu
Pro
Gln

90
Cys

Ser
10

Ala
Tyr
Thr
Cys
Lys

90
Cys

Lys
Trp
Gly
Val
Thr
75

Ile

Ser

Thr
Phe
Cys
His
Thr
75

Glu

Gly

Ser
Asp
Glu
His
60

Lys

Ile

Glu
Gly
Ser
Leu
60

Pro

Gln

Cys

Ser
Trp
Cys
45

Gln
Met

Tyr

Lys
Trp
Gly
45

Val
Thr
Ile

Ser

Cys
Ile
30

Glu
Ala

Ser

Gly

Asn
Asp
30

Glu
His
Lys

Ile

Arg
Ile
Phe
Asn
Pro

Lys
95

Cys
15

Trp
Cys
Gln
Met

Tyr
95

Tyr
Ala
Val
Pro
Ile

80
Ile

Cys
Ile
Glu
Ala
Ser

80
Gly

Asp Glu His Ser Thr Glu Ser Arg Cys Cys

-149-

10

15



Lys
Trp
Cys
Gln
65

Met

Tyr

Arg
Ile
Glu
50

Ala

Ser

Gly

His
Val
35

Phe
Asn

Pro

Lys

<210> 350
<211> 110
<212> PRT

<213>

<220>

<223>

<400>

Asp
1
Val
Ile
Glu
Ala

65

Ser

Gly

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

Phe
Arg
His
Phe
50

Asn

Pro

Lys

<220>

<223>

<400>

Trinh

350

Gly
Gln
Glu
35

Val
Pro

Ile

Ile

351
114
PRT
Trinh

351

Asp Phe Gly

1
Arg

Ile
Phe
Thr
65

Pro

Gln

Cys

Tyr
Ala
Pro
50

Leu
Thr
Ile

Ser

Pro
Pro
35

Leu
Val

Lys

Ile

Pro
20

Ala
Val
Pro

Ile

Ile
100

Leu
Pro
Phe
Arg
Asn

85
Pro

tu nhan

Téng hop

Leu
Leu
20

Pro
Phe
Arg

Asn

Pro
100

Asp
Tyr
Lys
Leu
Gly
Met

85
Ala

tu nhéan

Téng hop

Leu
Leu
20

Lys
Ala
Asn

Met

Tyr
100

Asp
Thr
Arg
Asp
Ser
Ser

85
Gly

Tyr
Pro
Leu
Gly
70

Met

Ala

tao

Cys
Ile
Gly
Gln
Ser
70

Leu

Met

tao

Cys
Val
Tyr
His
Val
70

Pro

Lys

Val
Gly
Gln
55

Ser

Leu

Met

Asp
Asp
Tyr
Lys
55

Ala

Tyr

Val

Asp
Asp
Lys
Leu
55

Asn

Ile

Ile

Asp
Tyr
40

Lys
Ala
Tyr

Val

Glu
Phe
His
40

Tyr
Gly
Phe

Val

Glu
Phe
Ala
40

Asn
Ser

Asn

Pro

31407

Phe
25

His
Tyr
Gly
Phe

Val
105

His
Arg
25

Ala
Pro
Pro

Asn

Asp
105

His
Glu
25

Asn
Ser
Lys

Met

Ala
105

Ser
Ala
Pro
Pro
Asn

90
Asp

Ser
10

Lys
Asn
His
Cys
Gly

90
Arg

Ser
10
Ala

Tyr
Thr
Ile
Leu

90
Met

-150-

Asp
Phe
His
Cys
75

Gly

Arg

Thr
Asp
Phe
Thr
Cys
75

Lys

Cys

Thr
Phe
Cys
Asn
Pro
75

Tyr

Val

Val
Tyr
Thr
60

Cys
Lys

Cys

Glu
Leu
Cys
His
60

Thr

Glu

Gly

Glu
Gly
Ser
His
60

Lys

Phe

Val

Gly
Cys
45

His
Thr
Glu

Gly

Ser

Ser
45

Leu
Pro

Gln

Cys

Ser
Trp
Gly
45

Ala
Ala

Asn

Asp

Trp
30

Ser
Leu
Pro

Gln

Cys
110

Arg
Trp
30

Gly
Val
Thr

Ile

Ser
110

Arg
Asp
30

Glu
Ile
Cys

Gly

Arg
110

Asn
Gly
Val
Thr
Ile

95
Ser

Cys
15

Lys
Glu
His
Lys

Ile
95

Cys
15

Trp
Cys
Val
Cys
Lys

95
Cys

Asp
Glu
His
Lys

80
Ile

Cys
Trp
Cys
Gln
Met

80
Tyr

Cys
Ile
Pro
Gln.
Thr
80
Glu

Gly



<210> 352
<211> 112
<212> PRT
<213> Trinh tuy nhén
<220>
<223> Téng hop
<400> 352
Asp Phe Gly Leu Asp
1 5
Arg Tyr Pro Leu Thr
20
Ile Ala Pro Lys Arg
35
Tyr Ile Trp Ser Leu
50
Asn Gln His Asn Pro
65
Lys Met Ser Pro Ile
85
Ile Tyr Gly Lys Ile
100
<210> 353
<211> 109
<212> PRT
<213> Trinh ty nhén
<220>
<223> Téng hop
<400> 353
Asp Phe Gly Leu Asp
1 5
Arg Tyr Pro Leu Thr
20
Ile Ala Pro Lys Arg
35
Phe Val Phe Leu Gln
50
Asn Ser Val Asn Ser
65
Pro Ile Asn Met Leu
85
Lys Ile Pro Ala Met
100
<210> 354
<211> 109
<212> PRT
<213> Trinh tu nhén
<220>
<223> Téng hop
<400> 354

Asp Phe Gly Leu Asp

1

5

Arg Tyr Pro Leu Thr

tao

Cys
Val
Tyr
Asp
Gly
70

Asn

Pro

tao

Cys
Val
Tyr
Lys
Lys
70

Tyr

Val

tao

Cys

Val

Asp Glu
Asp Phe
Lys Ala
40

Thr Gln
55

Ala Ser
Met Leu

Ala Met

Asp Glu
Asp Phe
Lys Ala
40

Tyr Pro
55

Ile Pro
Phe Asn

Val Asp

31407

His
Glu
25

Asn
Tyr
Ala

Tyr

Val
105

His
Glu
25

Asn
His
Cys
Gly

Arg
105

Ser
10

Ala
Tyr
Ser
Ala
Phe

90
Val

Ser
10

Ala
Tyr
Thr
Cys
Lys

90
Cys

Thr
Phe
Cys
Lys
Pro
75

Asn

Asp

Thr
Phe
Cys
His
Thr
75

Glu

Gly

Glu
Gly
Ser
Val
60
Cys
Gly

Arg

Glu
Gly
Ser
Leu
60

Pro

Gln

Cys

Ser
Trp
Gly
45

Leu
Cys

Lys

Cys

Ser
Trp
Gly
45

Val
Thr

Ile

Ser

Arg
Asp
Glu
Ala
Thr
Glu

Gly
110

Arg
Asp
30

Glu
His
Lys

Ile

Cys
15
Trp

Leu
Pro
Gln

95
Cys

Cys
15

Trp
Cys
Gln
Met

Tyr
95

Cys
Ile
Pro
Tyr
Thr
80

Ile

Ser

Ile
Glu
Ala
Ser

80
Gly

Asp Glu His Ser Thr Glu Ser Arg Cys Cys

10

15

Asp Phe Glu Ala Phe Gly Trp Asp Trp Ile

-151-



Ile
Phe
Asn
65

Pro

Lys

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

Ala
Val
50

Pro

Ile

Ile

<220>

<223>

Pro
35

Phe
Gly

Asn

Pro

355
109
PRT
Trinh

<400> 355

Asp
1
Arg
Ile
Phe
Asn
65
Ala

Asn

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

Phe
Tyr
Ala
Val
50

Pro

Ile

Tyr

<220>

<223>

<400>

Gly
Pro
Pro
35

Phe
Arg

Ser

Gln

356
108
PRT
Trinh ty nhén

356

Asp Phe Gly

1
Arg

Ile
Phe
Asn
65

Pro

Leu

Tyr
Ala
Val
50

Pro

Leu

Ser

Pro
Pro
35

Phe
Arg

Pro

Asn

<210> 357

20
Lys

Leu
Ala
Met

Ala
100

Arg
Gln
Ser
Leu

85
Met

tu nhéan

Téng hop

Leu
Leu
20

Lys
Leu
Gly

Met

Asp
100

Téng hop

Leu
Leu
20

Lys
Leu
Gly

Ile

Met
100

Asp
Thr
Arg
Gln
Ser
Leu

85
Met

Asp
Thr
Arg
Gln
Ser
Val

85
Ile

Tyr
Lys
Ala
70

Tyr

Val

tao

Cys
Val
Tyr
Lys
Ala
70

Tyr

Val

tao

Cys
Val
Tyr
Lys
Ala
70

Tyr

Val

Lys
Tyr
55

Ala
Phe

Val

Asp
Asp
Lys
Tyr
55

Gly

Leu

Val

Asp
Asp
Lys
Tyr
Gly
Tyr

Arg

Ala
40

Pro
Pro

Asn

Asp

Glu
Phe
Ala
40

Pro
Pro

Asp

Glu

Glu
Phe
Ala
40

Pro
Pro

Val

Ser

31407

25
Asn

His
Cys
Gly

Arg
105

His
Glu
25

Asn
His
Cys

Glu

Gly
105

His
Glu
25

Asn
His
Cys
Gly

Cys
105

Tyr
Thr
Cys
Lys

90
Cys

Ser
10

Ala
Tyr
Thr
Cys
Asn

90
Cys

Ser
10

Ala
Tyr
Thr
Cys
Afg

Gly

-152-

Cys
His
Thr
75

Glu

Gly

Thr
Phe
Cys
His
Val
75

Glu

Gly

Thr
Phe
Cys
His
Val
75

Lys

Cys

Ser
Leu
60

Pro

Gln

Cys

Glu
Gly
Ser
Leu
60

Pro

Lys

Cys

Glu
Gly
Ser
Leu
60

Pro

Pro

Ser

Gly
45

Val
Thr
Ile

Ser

Ser
Trp
Gly
45

Val
Thr

Val

Ser

Ser
Trp
Gly
Val
Gln

Lys

30
Glu

His
Lys

Ile

Arg
Asp
Glu
His
Glu

Val

Arg
Asp
30

Glu
His
Ala

Val

Cys
Gln
Met

Tyr
95

Cys
15

Trp
Cys
Gln

Leu

Leu
95

Cys
15

Trp
Cys
Gln

Leu

Glu
95

Glu
Ala
Ser

80
Gly

Cys
Ile
Glu
Ala
Ser

80
Lys

Cys
Ile
Glu
Ala
Glu

80
Gln



<211> 109
<212> PRT
<213> Trinh

<220>
<223> Téng

<400> 357
Asp Phe Gly
1
Arg

Tyr Pro

Ile Ala Pro

35

Phe Val Phe
50

Asn Pro

65

Pro

Arg

Ile Asn

Asn Tyr Gln

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

358
108
PRT
Trinh

<220>
<223> Tdng
<400> 358
Asp Phe Gly
1
Arg Tyr Pro
Ile Ala Pro
35
Phe Val Phe
50
Asn Pro
65

Pro

Arg

Ile Asn

Leu Ser Asn

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

359
360
ADN
Trinh

<220>
<223> Téng
<400> 359

gaggtgcagg
tcctgtgcag
ccagggaagg
gcagactccg
ctgcagatga
gcctggaaaa

tu nhan

hop

Leu Asp

Leu Thr
20
Lys Arg

Leu Gln

Gly Ser

Met Leu
85
Asp Met

100

tu nhéan

hop

Leu Asp

Leu Thr
20
Lys Arg

Leu Gln

Gly Ser

Met Leu
85
Met Ile

100

tu nhan

hop

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
tgtccggttt

Cys
Val
Tyr
Lys
Ala
70

Tyr

Val

Cys
Val
Tyr
Lys
Ala
70

Tyr

Val

tao

Asp
Asp
Lys
Tyr
55

Gly

Phe

Val

tao

Asp
Asp
Lys
Tyr
55

Gly

Phe

Arg

tao

Glu
Phe
Ala
40

Pro
Pro

Asn

Glu

Glu
Phe
Ala
40

Pro
Pro

Asn

Ser

31407

His
Glu
25

Asn
His
Cys
Gly

Gly
105

His
Glu
25

Asn
His
Cys

Gly

Cys
105

Ser
10

Ala
Tyr
Thr
Cys
Lys

90
Cys

Ser
10

Ala
Tyr
Thr
Cys
Lys

90
Gly

Thr
Phe
Cys
His
Thr
75

Glu

Gly

Thr
Phe
Cys
His
Thr
75

Lys

Cys

tgggggagac
cacctttagt

ggtctcagct
gttcaccatc
agccgaggac
ggacgtctgg

ttggtacagc
gcctatgcecca
attagtggta
tccagagaca
acggccgtat

ggccaaggga

-153-

Glu Ser Arg

Gly Trp Asp

30

Ser Gly Glu

45
Val

Leu His

60
Pro

Thr Lys

Lys Val Val

Cys Ser

Glu Ser Arg

Gly Trp Asp

30

Ser Gly Glu
45

Leu Val His

60

Pro

Thr Lys

Pro Lys Val

Ser

ctggggggtc
tgacctgggt
gtggtggtag
attccaagaa
attactgtgce
ccacggtcat

Cys
15
Trp

Cys
Ile

Cys Glu

Gln Ala

Ser
80
Lys

Met

Leu
95

Cys
15
Trp Ile

Cys Glu

Gln Ala
Ser
80

Gln

Met

Glu
95

cctgagactc
ccgccaggct
cgcatactac
cacggtatat

gaaagatggg
cgtctcctca

60

120
180
240
300
360



<210> 360
<211> 120
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 360
Glu Val Gln Val Leu Glu Ser
1 5
Ser Leu Arg Leu Ser Cys Ala
20
Ala Met Thr Trp Val Arg Gln
35
Ser Ala Ile Ser Gly Ser Gly
50 55
Lys Gly Arg Phe Thr Ile Ser
65 70
Leu Gln Met Asn Ser Leu Arg
85
Ala Lys Asp Gly Ala Trp Lys
100
Gly Thr Thr Val Ile Val Ser
115
<210> 361
<211> 24
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Tdng hop
<400> 361
ggattcacct ttagtgccta tgcc
<210> 362
<211> 8
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 362
Gly Phe Thr Phe Ser Ala Tyr
1 5
<210> 363
<211> 24
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 363
attagtggta gtggtggtag cgca

Gly
Ala
Ala
40

Gly
Arg
Ala

Met

Ser
120

Ala

31407

Gly
Ser
25

Pro
Ser
Asp

Glu

Ser
105

-154-

Asp
10

Gly
Gly
Ala
Asn
Asp

90
Gly

Leu
Phe
Lys
Tyr
Ser
75

Thr

Leu

Val
Thr
Gly
Tyr
60

Lys

Ala

Asp

Gln
Phe
Leu
45

Ala
Asn

Val

Val

Pro
Ser
30

Glu
Asp
Thr

Tyr

Trp
110

Gly
15

Ala
Trp
Ser
Val
Tyr

95
Gly

Gly
Tyr
Val
Val
Tyr
80

Cys

Gln

24

24



<210> 364
<211> 8
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Tdng

<400> 364

hop

Ile Ser Gly Ser Gly Gly Ser Ala

1

<210> 365
<211> 39

<212> ADN
<213>

<220>
<223> Tdéng

<400> 365

5

hop

Trinh ty nhén tao

31407

gcgaaagatg gggcctggaa aatgtccggt ttggacgtce

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

366
13
PRT

<220>
<223> Tdéng

<400> 366

hop

Trinh tyu nhédn tao

Ala Lys Asp Gly Ala Trp Lys Met Ser Gly Leu Asp Val

1

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

367
321
ADN

<220>
<223> Téng
<400> 367

gacatccaga
atcacttgtc
gggaaaattc
cggttccgtg
gaagatgttg
gggaccaagg

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

368
107
PRT

<220>
<223> Tdng

<400> 368

5

hop

tgacccagtc
gggcgagtca
ctaggctcct
gcagtgggtc
caacttatta
tggagatcaa

hop

Trinh ty nhédn tao

tccagcctce
ggacattagc
gatctatact
tgggacagat
ctgtcagaag
a

Trinh tu nhédn tao

10

ctgtctgcat
gattatttag
acatccactt
ttcactctca
tatgacagtg

ctgttggaga
cctggtatca
tgcaatcagg
ccatcagcag
ccccgcetcac

cagagtcacc
gcagaaacca
ggtcccatct
cctgcagcct
tttcggcgga

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly

1

5

10

-155-

15

39

60

120
180
240
300
321



Asp
Leu
Tyr
Ser
65

Glu

Thr

Arg
Ala
Thr
50

Gly
Asp

Phe

Val
Trp
35

Thr
Ser

Val

Gly

<210> 369

<211> 18

<212> ADN

<213>

<220>

<223>

<400>

Trinh

369

Thr
20

Tyr
Ser
Gly
Ala

Gly
100

Ile
Gln
Thr
Thr
Thr

85
Gly

tu nhéan

Téng hop

caggacatta gcgattat

<210>

<211> 6

<212>
<213>

<220>

<223>

<400>

370

PRT
Trinh ty nhén

370

Téng hop

Gln Asp Ile Ser Asp

1

<210>

<211> 9

<212>
<213>

<220>

<223>

<400>

371

ADN
Trinh tu nhén

371

actacatcc

<210>

<211> 3

<212>
<213>

<220>

<223>

<400>

372

PRT
Trinh tu nhédn tao

372

Thr Thr Ser

1

<210> 373

<211> 27

Tng hop

Téng hop

5

Thr
Gln
Leu
Asp
70

Tyr

Thr

tao

tao

Tyr

tao

Cys
Lys
Gln
55

Phe
Tyr

Lys

Arg
Pro
40

Ser
Thr
Cys

Val

31407

Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
Lys
Val
Thr
Lys

90
Ile

-156-

Gln
Ile
Pro
Ile
75

Tyr

Lys

Asp
Pro
Ser
60

Ser

Asp

Ile
Arg
45

Arg

Ser

Ser

Ser
30

Leu
Phe

Leu

Ala

Asp
Leu
Arg
Gln

Pro
95

Tyr
Ile
Gly
Pro

80
Leu

18



<212> ADN

<213> Trinh tyu nhédn tao

<220>
<223> Tdng

<400> 373

hop

cagaagtatg acagtgcccc gctcact

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

374
9
PRT

<220>
<223> Téng

<400> 374

hop

Trinh ty nhédn tao

31407

Gln Lys Tyr Asp Ser Ala Pro Leu Thr

1

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

375
363
ADN

<220>
<223> Téng
<400> 375
caggtgcagc
tcctgtgcag
ccaggcaagg
gccgactccg
ctgcaaatga
cattacgata
tca

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

376
121
PRT
Trinh

<220>
<223> Téng
<400> 376
Gln Val Gln
1
Ser Leu Arg

Gly Met His

35
Ile

Ala Val

50
Gly

Lys Arg

Leu Gln Met

Ser Thr Ile
Thr

115

Arg Gly

5

hop

tggtggagtc
cgtctggatt
ggctggagtg
tgaagggccg
gcagcctgag
ttttgagcgg

tu nhén

hop

Leu Val

Leu Ser
20
Trp Val

Gly Tyr

Phe Thr

Ser
85
His

Ser

Ser
100

Thr Val

Glu
Cys
Arg
Asp
Ile
70

Leu
Tyr

Thr

Trinh ty nhén tao

tgggggaggc
caccttcagt
ggtggcagtt
attcaccatc
agccgaagac
tatggacgtc

tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Gly
55
Ser Arg

Arg Ala

Asp Ile

Val Ser

120

gtggtccagc
agttttggca
attgggtatg
tccagagaca
acggctgtgt
tggggccgag

Gly Gly Val

10
Ser Gly Phe
25
Pro

Gly Lys

Asn Glu Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Leu Ser
105

Ser

Gly

-157-

ctgggaagtc
tgcattgggt
atggaggtaa
attccaagaa
attattgttc
ggaccacggt

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr
Val

110

Met Asp

cctgcgactc
ccgccaggct
tgaatactat
cacgctgaat
gactataagt
caccgtctcce

Gly
15
Ser

Lys
Phe

Trp Val

Ser Val

Asn
80
Cys

Leu

Tyr
95

Trp Gly

27

60

120
180
240
300
360
363



31407

<210> 377

<211> 24

<212> ADN

<213> Trinh tu nhdn tao

<220>
<223> Téng hop

<400> 377
ggattcacct tcagtagttt tggc

<210> 378

<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 378
Gly Phe Thr Phe Ser Ser Phe Gly
1 5

<210> 379

<211> 24

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<223> Téng hop

<400> 379
attgggtatg atggaggtaa tgaa

<210> 380

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 380
Ile Gly Tyr Asp Gly Gly Asn Glu
1 5

<210> 381

<211> 42

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 381
tcgactataa gtcattacga tattttgagc ggtatggacg tc

<210> 382

<211> 14
<212> PRT

-158-

24

24

42



<213> Trinh ty nhéan tao

<220>
<223> Téng

<400> 382

hop

31407

Ser Thr Ile Ser His Tyr Asp Ile Leu Ser Gly Met Asp Val

1

<210> 383
<211> 324
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Tdng

<400> 383

gacatccaga
atcacttgtc
gggaaagccc
cggttcagcg
gaagattttg
gggaccaagg

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

384
108
PRT
Trinh

<220>
<223> Téng
<400> 384
Asp Ile Gln
1
Asp

Arg Val

Leu Ala Trp

35

Phe Ala Ala
50

Ser Ala Ser

65

Glu

Asp Phe

Thr Phe Gly

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

385
18
ADN
Trinh

<220>
<223> Téng
<400> 385

cagggtatta

<210> 386
<211> 6

5 10
hop
tgacccagtc tccatcttcc gtgtctgcat
gggcgagtca gggtattagc aactggttag
ctaagctcct gatctttgct gcatccagtt
gcagtgcatc tgggacagat ttcactctca
caacttacta ttgtcaacag gctaacagtt
tggagatcaa acga
tu nhén tao
hop
Met Thr Gln Ser Pro Ser Ser Val
5 10
Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Tyr Gln Gln Lys Pro Gly Lys Ala
40
Ser Ser Leu Gln Ser Gly Val Pro
55
Gly Thr Asp Phe Thr Leu Thr Ile
70 75
Ala Thr Tyr Tyr Cys Gln Gln Ala
85 90
Gly Gly Thr Lys Val Glu Ile Lys
100 105
ty nhdn tao
hop
gcaactgg

-150-

ctgtaggaga
cctggtatca
tgcaaagtgg
ccatcaacag
tcccgctcecac

Ser Ala Ser

Gly Ile Ser

30

Pro Lys Leu

45
Arg

Ser Phe

60

Asn Ser Leu

Asn Ser Phe

Arg

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
tttcggcgga

Val
15
Asn

Gly
Trp

Leu Ile

Ser
Gln Pro
80
Pro Leu
95

60

120
180
240
300
324

18



31407

<212> PRT
<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 386
Gln Gly Ile Ser Asn Trp
1 5

<210> 387

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 387
gctgcatcc

<210> 388

<211> 3

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Téng hop

<400> 388
Ala Ala Ser
1

<210> 389

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 389
caacaggcta acagtttccc gctcact

<210> 390

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 390
Gln Gln Ala Asn Ser Phe Pro Leu Thr
1 5

<210> 391
<211> 340
<212> PRT
<213> Trinh ty nhén tao

-160-



<220>
<223> Tdng hop

<400> 391
Glu Ala Glu

1
Glu

Lys
Glu
Arg
65

Cys
Ala
Gly
Gly
Met
145
His
Val
Tyr
Gly
Ile
225
Val
Ser
Glu
Pro
Val
305

Met

Ser

Arg
Arg
Leu
50

Gln
Cys
Gly
Asp
Gly
130
Ile
Glu
His
Arg
Lys
210
Glu
Tyr
Leu
Trp
Val
290
Asp
His

Pro

Thr
Leu
35

Val
Glu
Glu
Gly
Lys
115
Pro
Ser
Asp
Asn
Val
195
Glu
Lys
Thr
Thr
Glu
275
Leu
Lys

Glu

Gly

Thr
Asn
20

His
Lys
Cys
Gly
Pro
100
Thr
Ser
Arg
Pro
Ala
180
Val
Tyr
Thr
Leu
Cys
260
Ser
Asp
Ser

Ala

Lys
340

Arg
Gln
Cys
Lys
Val
Asn
85

Glu
His
Val
Thr
Glu
165
Lys
Ser
Lys
Ile
Pro
245
Leu
Asn
Ser

Arg

Leu
325

Glu
Ser
Tyr
Gly
Ala
70

Phe
Val
Thr
Phe
Pro
150
Val
Thr
Val
Cys
Ser
230
Pro
Val
Gly
Asp
Trp

310
His

Cys
Gly
Ala
Cys
55

Thr
Cys
Thr
Cys
Leu
135
Glu
Lys
Lys
Leu
Lys
215
Lys
Ser
Lys
Gln
Gly
295
Gln

Asn

Ile
Leu
Ser
40

Trp
Glu
Asn
Tyr
Pro
120
Phe
Val
Phe
Pro
Thr
200
Val
Ala
Arg
Gly
Pro
280
Ser

Gln

His

31407

Tyr
Glu
25

Trp
Leu
Glu
Glu
Glu
105
Pro
Pro
Thr
Asn
Arg
185
Val
Ser
Lys
Asp
Phe
265
Glu
Phe

Gly

Tyr

Tyr
10

Arg
Ala
Asp
Asn
Arg
Pro
Cys
Pro
Cys
Trp
170
Glu
Leu
Asn
Gly
Glu
250
Tyr
Asn
Phe

Asn

Thr
330

-161-

Asn
Cys
Asn
Asp
Pro
75

Phe
Pro
Pro
Lys
Val
155
Tyr
Glu
His
Lys
Gln
235
Leu
Pro
Asn
Leu
Val

315
Gln

Ala Asn
Glu Gly

Ser Ser
45

Phe Asn

60

Gln Val

Thr His
Pro Thr

Ala Pro
125

Pro Lys

140

Val Val

Val Asp
Gln Tyr

Gln Asp
205

Ala Leu

220

Pro Arg

Thr Lys

Ser Asp

Tyr Lys
285

Tyr Ser

300

Phe Ser

Lys Ser

Trp
Glu
30

Gly
Cys
Tyr
Leu
Ala
110
Glu
Asp
Asp
Gly
Asn
190
Trp
Pro
Glu
Asn
Ile
270
Thr
Lys
Cys

Leu

Glu
15

Gln
Thr
Tyr
Phe
Pro
95

Pro
Leu
Thr
Val
Val
175
Ser
Leu
Ala
Pro
Gln
255
Ala
Thr
Leu

Ser

Ser
335

Leu
Asp
Ile
Asp
Cys
80

Glu
Ser
Leu
Leu
Ser
160
Glu
Thr
Asn
Pro
Gln
240
Val
Val
Pro
Thr
Val

320
Leu
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