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(54) KHANG THE KHANG PHOI TU GAY CHET TE BAO THEO CHUGNG TRINH
1 (PD-L1), DUGC PHAM CHUA KHANG THE NAY VA PHUONG PHAP TAO
RA KHANG THE NAY
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(57) Sang ché dé cap dén khang thé khang PD-L1 c6 kha ning sir dung lip di
lap lai ngay ca cho dong vat khac ngoai chudt céng. Khang thé khang PD-L1
chtra (a) chudi nhe bao gdm ving bién d6i chudi nhe chira CDRI ¢6 trinh ty axit
amin QSLLYSENQKDY (SEQ ID NO.: 37), CDR2 c¢6 trinh tu axit amin WAT
va CDR3 ¢6 trinh ty axit amin GQYLVYPET (SEQ ID NO.: 38) va ving hing
dinh chudi nhe trén khang thé ctia dong vat khac ngoai chudt cong; va (b) chudi
ning bao gém ving bién d6i chudi ning chira CDRI ¢6 trinh ty axit amin
GYTFTSNF (SEQ ID NO.: 39), CDR2 ¢6 trinh tu axit amin IYPEYGNT (SEQ
ID NO.: 40) va CDR3 c¢ trinh ty axit amin ASEEAVISLVY (SEQ ID NO.: 41)
va ving hang dinh chudi ning trén khang thé ciia dong vat khac ngoai chuot
cong. Duoc pham chira khang thé khang PD-L1 trén 1am thanh phan hoat tinh.
Sang ché con dé cap dén phuong phép tao ra khang thé khang PD-L1 néu trén.

IgG1 bo Tuén 10 Tuén 34




44677 1177

Linh vwe k¥ thuat dwgc dé cap

Sang ché d& cap dén khang thé khéng PD-L1. Cu thé hon, sang ché dé cap dén
khang thé khang PD-L1 chita ving bién dbi bao gdbm cac ving quyét dinh b6 sung
(CDR) trén khang thé cta chudt cong khang PD-L1 bd va ving hing dinh trén khang

thé cta dong vat khéac ngoai chudt céng.

Tinh trang ky thuit ciia sing ché

Protein gay chét t& bao theo chuong trinh 1 (PD-1), thu thé e ché mién dich, va
phéi tir ciia né, phdi tir gy chét té bao theo chuong trinh 1 (PD-L1), 12 c4c phéan tir da
duoc x4c dinh bdi Gido su Tasuku Honjo va cong su, truong Kyoto University, la cac
tac nhan e ché dap tng mién dich qua mirc va lién quan su t6i kha ndng dung nap
mién dich (Tai liéu phi sang ché s6 1: Ishida Y, Agata Y, Shibahara K, Honjo T The
EMBO Journal. Thang 11 nam 1992; 11(11):3887-3895). Gan déy, cac phan tr nay da
dugc ching minh 1a cling lién quan té1 su e ché mién dich & cac khdi u. Trong linh vuc
chim séc y té con ngudi, thude khang thé e ché tac dung cua PD-1 di dugc phat trién
va dua vao st dung trong thuc té (Opdivo™, Ono Pharmaceutical Co., Ltd.)

Cho t6i thoi diém hién tai, cc tdc gia sang ché da va dang phat trién liéu phap
mién dich d6i v&i bénh khoé chita ¢ dong vat gén dich PD-1 hodc PD-L1, va cho théy
liéu phap mién dich méi nay c6 thé 4p dung cho nhiéu bénh va nhiéu dong vat. (Tai liéu
phi sang ché s6 2: Tkebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki
Y, Murata S, Ohashi K. Immunology. Thang 08 nam 2014;142(4):551-61; Tai li€u phi
sang ché sb 3: Maekawa N, Konnai S, Ikebuchi R, Okagawa T, Adachi M, Takagi S,
Kagawa Y, Nakajima C, Suzuki Y, Murata S, Ohashi K. PLoS One. Ngay 10 thang 06
nam 2014; 9(6):¢98415; Tai liéu phi sang ché sb 4: Mingala CN, Konnai S, Ikebuchi R,
Ohashi K. Comp. Immunol. Microbiol. Infect. Dis. Thang 01 ndm 2011; 34(1):55-63.)

Tuy nhién, cac khang thé ma céc téc gia sang ché da tao ra cho t6i thoi diém hién
tai 1a khang thé ciia chudt céng, va do d6 khong thé cho cac dong vat khac ngoai chudt
cbng st dung cac khang thé d6 1ap di lap lai.

Tai liéu vién dan

Tai lidu phi sang ché
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Tai lidu phi sang ché s6 1: Ishida Y, Agata Y, Shibahara K, Honjo T The EMBO
Journal. Thang 11 ndm 1992; 11(11):3887-3895.

Tai lidu phi sang ché sb 2: Ikebuchi R, Konnai S, Okagawa T, Yokoyama K,
Nakajima C, Suzuki Y, Murata S, Ohashi K. Immunology. Thang 08 ndm 2014;
142(4):551-61.

Tai liéu phi séng ché sb 3: Mackawa N, Konnai S, Ikebuchi R, Okagawa T,
Adachi M, Takagi S, Kagawa Y, Nakajima C, Suzuki Y, Murata S, Ohashi K. PLoS One.
Ngay 10 thang 06 ndm 2014; 9(6):¢98415.

Tai liéu phi sang ché s6 4: Mingala CN, Konnai S, Tkebuchi R, Ohashi K. Comp.
Immunol. Microbiol. Infect. Dis. Thang 01 nam 2011; 34(1):55-63.

Ban chit k§ thuit ciia sang ché

Van @& ky thuat cn giai quyét

Muc dich ctia sang ché 13 d& xuit khang thé khang PD-L1 c¢6 kha ning st dung
ldp di ldp lai ngay ca cho dong vat khic ngoai chudt cdng.
Giai phap k¥ thuat

Céc téc gia sang ché dd x4c dinh cac viing bién dbi trén khéng thé don dong chudt
cdng khang PD-L1 bd (4G12) c6 kha nang e ché lién két gitta PD-1 ch6 va PD-L1, va
sau d6 két hop gen ma hoa cac ving bién dbi thu duoc v6i gen ma hod cac ving hing
dinh trén globulin mién dich ché (IgG-D twong duong véi IgG4 nguoi) dé tir d6 thu
duoc gen khang thé dang kham, duge dua vao té bao budng tring & chudt ddng Trung
Quéc (té bao CHO). Bing cach nudi chy/tang sinh t& bao CHO thu duorc, céc tac gia
sang ché da thanh cong trong viéc tao ra khang thé dang kham chudt cdng-ché khang
PD-L1. C4c téc gia sang ché con x4c dinh cic CDR thudc ving bién dbi trén khang thé
don dong chudt cong 4G12 khang PD-L1 bo.

Hon nita, c4c tic gia sang ché di xé4c dinh céc ving bién dbi trén khang thé don
dong chudt cong 4G12 khang PD-L1 bd ¢6 kha nang tc ché lién két gitta PD-1 bo va
PD-L1, va sau d6 két hop gen mi hoa cac ving bién dbi thu duoc véi gen ma hod cac
ving héng dinh trén globulin mién dich bd (IgG1 bd, v6i céc dot bién da duge dua vao
vi tri lién két gia dinh cua thu thé Fey trén mién CH2 dé wc ché hoat tinh ADCC; xem
Fig.19 vé s6 axit amin va cac dot bién: 250 E—P, 251 L—V, 252 P—A, 253 G—dot
bién méat doan, 347 A—S, 348 P—S; Ikebuchi R, Konnai S, Okagawa T, Yokoyama K,
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Nakajima C, Suzuki Y, Murata S, Ohashi K. Immunology Thang 08 nam 2014;
142(4):551-561) d& tir d6 thu duoc gen khang thé dang kham. Gen nay dugc dua vao té

bao budng tring & chuot ddng Trung Quéc (té bao CHO). Bing cach nudi ciy/tang sinh

céc t& bao thu dugc, cac tac gia sang ché da thanh cong trong viéc tao ra khéng thé dang

kham chudt cdng-bod khang PD-L1. Sang ché da dat dugc dua trén cac phét hién nay.

Ban chit cta sang ché 1a nhu dugc mo ta dudi day.

(1) Khang thé khdng PD-L1 chita (a) chudi nhe bao gdm ving bién ddi chudi nhe

(2)

€)

4)

)

(6)

chta CDR1 c¢6 trinh ty axit amin QSLLYSENQKDY (SEQ ID NO.: 37), CDR2
cé trinh tu axit amin WAT va CDR3 c¢6 trinh tu axit amin GQYLVYPFT (SEQ
ID NO.: 38) va vung hing dinh chudi nhe trén khéng thé ctia dong vat khic ngoai
chudt cdng; va (b) chudi nang bao gdm ving bién ddi chudi ning chira CDR1 c6
trinh tu axit amin GYTFTSNF (SEQ ID NO.: 39), CDR2 ¢ trinh tu axit amin
IYPEYGNT (SEQ ID NO.: 40) va CDR3 c¢6 trinh tu axit amin ASEEAVISLVY
(SEQ ID NO.: 41) va vung hing dinh chudi ning trén khéng thé cta dong vat
khac ngoai chudt cong.

Khang thé theo muc (1) néu trén, trong d6 ving bién dbi chudi nhe va ving bién
d6i chudi ning thu dugc tir chudt cong.

Khang thé theo muc (2) néu trén, trong d6 ving bién d6i chudi nhe 13 ving bién
d6i chudi nhe trén khang thé ctia chudt cdng khang PD-L1 bd va ving bién d6i
chudi ning 13 ving bién déi chudi ning trén khang thé ctia chudt cdng khang PD-
L1 bo.

Khéng thé theo muc (3) néu trén, trong d6 ving bién ddi chudi nhe c6 trinh t
axit amin nhu duge thé hién & SEQ ID NO.: 1 va ving bién ddi chudi nang co
trinh ty axit amin nhu dugc thé hién ¢ SEQ ID NO.: 2.

Khang thé theo muc bat ky trong cac muc tur (1) dén (4) néu trén, trong d6 ving
héng dinh chudi nhe trén khang thé ctia dong vat khac ngoai chudt céng c6 trinh
tu axit amin cta ving hang dinh trén chudi lamda hoic chudi kapa.

Khéng thé theo muc bét ky trong cdc muyc tir (1) d&én (5) néu trén, trong d6 ving
hang dinh chudi ning trén khang thé cua dong vat khac ngoai chudt cdng c6 trinh
tu axit amin ctia ving hang dinh trén globulin mién dich twong duong véi IgG4

nguoi.
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(7) Khéng thé theo muc bét ky trong cac muc tir (1) dén (5) néu trén, trong d6 dong
vat khac ngoai chudt cdng 14 bo va ving hing dinh chudi ning trén khang thé cia
bo ¢6 cac dot bién duoc dua vao lam gidm hoat tinh ADCC va/hodc hoat tinh
CDC.

(8) Khang thé theo muc (6) néu trén, trong d6 dong vat khic ngoai chudt cbng 14 cho;
ving hing dinh chudi nhe trén khang thé ctia ché c6 trinh tu axit amin ctia ving
héng dinh trén chudi lamda; va ving hing dinh chudi ning trén khang thé cua
ché ¢6 trinh tu axit amin cta ving hing dinh trén globulin mién dich twong duong
voi [gG4 nguoi.

(9) Khang thé theo muc (7) néu trén, trong d6 viing hang dinh chudi nhe trén khang
thé ciia bd ¢6 trinh ty axit amin cta ving hang dinh trén chudi lamda va ving
hing dinh chudi nang trén khang thé cta bo c6 céc dot bién duge dua vao lam
giam hoat tinh ADCC va/hodc hoat tinh CDC.

(10) Khang thé theo muc (8) néu trén, trong d6 ving hing dinh chudi nhe trén khang
thé clia ché ¢6 trinh tu axit amin nhu dwge thé hién & SEQ ID NO.: 3 va ving
héng dinh chudi nang trén khang thé cta ché c6 trinh ty axit amin nhu dugc thé
hién & SEQ ID NO.: 4.

(11) Khang thé theo muc (9) néu trén, trong d6 ving hang dinh chudi nhe trén khang
thé ctia bo ¢6 trinh tu axit amin nhu duge thé hién & SEQ ID NO.: 100 va ving

‘hang dinh chudi ning trén khang thé ctia bd ¢6 trinh tu axit amin nhu dugc thé
hién & SEQ ID NO.: 102.

(12) Khéang thé theo muc bat ky trong cac muc tir (1) dén (11) néu trén c6 cAu tric bén
chudi gdbm hai chudi nhe va hai chudi ning.

(13) Dugc phim chira khang thé theo muc bat ky trong cac muc tir (1) dén (12) néu
trén 1am thanh phan hoat tinh.

(14) Dugc phém (13) néu trén dé ngédn ngura va’/hodc diéu tri bénh ung thu va/hodc
bénh lay nhiém.

(15) Dugc pham (14) néu trén, trong d6 bénh ung thu va/hodc bénh lay nhiém nay
duoc chon tir nhém gdm céc bénh tao u, bénh bach cau, bénh Johne, bénh nhiém
Anaplasma, viém va do vi khuan, viém va do ndm, bénh nhiém trung do

mycoplasma (nhu viém va do mycoplasma, viém phdi do mycoplasma hozc
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twong tu), bénh lao, bénh nhiém tring do Theileria orientalis, bénh do
cryptosporidia, bénh coccidia, bénh do Trypanosoma va bénh do Leismania.

(16) ADN di truyén nhén tao bao gdm (a’) ADN ma hoé chudi nhe bao gdm viing bién
ddi chudi nhe chira CDRI1 ¢4 trinh trr axit amin QSLLYSENQKDY (SEQID NO.:
37), CDR2 c¢6 trinh ty axit amin WAT va CDR3 c¢ trinh ty axit amin
GQYLVYPFT (SEQ ID NO.: 38) va ving hing dinh chudi nhe trén khéng thé
ctia dong vat khac ngoai chudt cdng va (b”) ADN ma hoa chudi ning bao g06m
ving bién ddi chudi nang chira CDRI1 c6 trinh ty axit amin GYTFTSNF (SEQ
ID NO.: 39), CDR2 c¢6 trinh ty axit amin [YPEYGNT (SEQ ID NO.: 40) va
CDR3 ¢6 trinh tu axit amin ASEEAVISLVY (SEQ ID NO.: 41) va ving hing
dinh chudi ning trén khang thé ctia dong vét khac ngoai chudt cbng.

(17) Vecto chira ADN di truyén nhén tao theo muc (16) néu trén.

(18) Té bao chu duge bién nap bang vecto theo muyc (17) néu trén.

(19) Phuong phap tao ra khéng thé, bao gbdm budc nudi cdy té bao chii theo muc (18)
néu trén va thu khang thé khang PD-L1 tir mdi truong nudi cdy thu dugc.

(20) ADN ma hoa chudi nhe bao gdm vung bién d6i chudi nhe chira CDR1 ¢6 trinh tu
axit amin QSLLYSENQKDY (SEQ ID NO.: 37), CDR2 c¢¢ trinh ty axit amin
WAT va CDR3 ¢06 trinh tu axit amin GQYLVYPFT (SEQ ID NO.: 38) va vung
héng dinh chudi nhe trén khang thé ciia dong vat khac ngoai chudt cdng.

(21) ADN ma hoa chudi nang bao gdm ving bién d6i chudi nang chira CDR1 ¢6 trinh
tu axit amin GYTFTSNF (SEQ ID NO.: 39), CDR2 c¢6 trinh ty axit amin
IYPEYGNT (SEQ ID NO.: 40) va CDR3 c06 trinh tu axit amin ASEEAVISLVY
(SEQ ID NO.: 41) va ving hing dinh chudi ning trén khéng thé cta dong vat
khéc ngoai chudt cong.

Ban mo ta bao gém cac ndi dung dugc boc 10 trong phﬁn mo ta va’hodc cac hinh
v& clia cée don sang ché Nhat Ban s6 2016-159088, s6 2016-159089, sb 2017-110723

va s 2017-61454 ma don sang ché nay yéu cau dugc huéng quyén wu tién.

Hiéu qua co thé dat duoc cua séng ché
Theo sang ché, da thu duoc khang thé khang PD-L1 méi. Khang thé nay c6 thé

st dung dugc ngay ca cho cac dong vat khac ngoai chudt cong.

Mo ta van tat cac hinh vé
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Fig.1: Tac dung e ché lién két gitra PD-L1 ché tai td hop va PD-1 ché tai td
hop. Su lién két gitta PD-L1-Ig ch6é va PD-1-Ig ch6 dugc phat hién trén dia ELISA. Mat
dd quang (O.D.) khi khong b6 sung khang thé dwoc 1iy 1am 100% O.D. theo ting nong
d6 khang thé dugc thé hién dudi dang gia tri twong d6i. Trong sb cac khang thé don
dong chudt cong 4G12 khang PD-L1 bo (IgG2a (k) chudt cdng), SA2 (IgG1 (k) chudt
cbng) va 6G7 (IgM (k) chudt cdng) thé hién phan tng chéo v6i PD-L1 ch, cac dong vo
tinh 4G12 va 6G7 biéu hién kha ning trc ché lién két cao.

Fig.2: Gian dd biéu dién vecto pDC6 va khang thé dang kham chudt céng-ché
khang PD-L1.

Fig.3: Sy biéu hién va tinh ché cac khang thé dang kham chuot cbng-ch6 c4G12
va ¢6G7 khang PD-L1. SDS-PAGE dugc thuc hién trong cac didu kién khong khtr, sau
d6 1a quan sat vach nho phuong phap nhu¢om CBB. a: tinh ché véi chi riéng protein A.
b: a + sic ky loc gel.

Fig.4: Hoat tinh rc ché lién két PD-1/PD-L1 ctia cac khang thé dang kham chudt
cbng-cho c4G12 va ¢6G7 khang PD-L1.

Fig.5: Ching minh cic dong té bao vo tinh ¢6 kha ning biéu hién khang thé
dang kham chudt céng-choé c4G12 khéng PD-L1 & muc cao.

Fig.6: Cac anh SDS-PAGE cua khang thé dang kham chuot cdng-cho6 c4G12
khang PD-L1. Khéng thé cia chudt cdng 4G12 khang PD-L1 bd va khéng thé dang
kham chudt cdng-ché c4G12 khang PD-L1 dugc dién di trong céc didu kién khir va cac
diéu kién khong khtr, sau d6 1a quan sat vach nho phuong phap nhuém CBB. Trong céc
diéu kién khtt, vach thé hién chudi ning trén khang thé dugc phat hién vao khoang 50
kDa va vach thé hién chudi nhe trén khang thé vao khoang 25 kDa. Khong phat hién
dugc vach nao ngoai cac vach can quan tam.

Fig.7: Céc hoat tinh trc ché ctia khang thé ctia chudt cong 4G12 khéng PD-L1
bo va khang thé dang kham chudt cdng-chd c4G12 khang PD-L1 déi v6i lién két PD-
1/PD-L1 ché va lién két CD80/PD-L1. Khang thé don dong chudt céng 4G12 khéng
PD-L1 bd va khéng thé dang kham chudt cbng-ch6 c4G12 khang PD-L1 lam gidm s6
lwong lién két gitta PD-L1-Ig va CD80-Ig va PD-1-Ig ch6. Khong quan séat duogc thay
dbi nao vé& hoat tinh @rc ché lién két do viéc kham khang thé nay.

Fig.8: Tac dung hoat hoa té bao mién dich ché do khang thé dang kham chuot
céng-ché c4G12 khang PD-L1. PBMC ché dugc nudi cdy trong diéu kién kich thich
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trong 3 ngay, sau do 1a budc xac dinh cac n@ng do IL-2 va IFN-y trong dich ndi béng
ELISA. Hon nita, hgp chét tuong ty vé cu triic v6i axit nucleic EAU dugc b sung vao
mdi tredng nudi cdy vao ngay 2 cla qué trinh nudi cdy trong diéu kién kich thich, sau
d6 13 budce xéc dinh sy hdp thu EJU bing phan tich té bao theo dong chay. Khang thé
dang kham chudt cdng-ché c4G12 khang PD-L1 gia ting viéc tao ra IL-2 va IFN-y tir
PBMC ché va ting cudng su ting sinh cia cac té bao lympho CD4* va CD8*.

Fig.9: Bidu hién cia PD-L1 & bénh ung thu héc t5 miéng (A) va sacom khong
biét hoa (B)

Fig.10: C4c hinh anh CT va vé bé ngoai clia khéi u trong thir nghiém diéu tri
bang cach cho ché méc bénh ung thu héc t6 miéng st dung khang thé dang kham chuot
céng-ch6 c4G12 khang PD-L1. (a,d) Trude khi bét dau qua trinh diéu tri, (b,e) vao tudn
10 coa qué trinh diéu tri, va (c,f) vao tuln 34 cta qué trinh diéu tri. Nhan thy tac dung
khang u ndi bat sau nam lan sir dung khang thé nay (vao tun 10 tinh tir khi bét dau qua
trinh diéu tri). Vao tudn 34, khdi u d3 dugc xac nhan con giam tiép.

Fig.11: Céc thay d6i phu thudc vao thoi gian vé dudng kinh dai nht ciia khéi u
& ché méc bénh ung thu hic t§ miéng dugc thé hién trén Fig.10. Sy gidm 30% hodc
nhiéu hon so v6&i dudng kinh dai nhit dudong co sé duoc coi 1a dép tng mot phén (PR).

Fig.12: Cac hinh anh CT trong thit nghiém diéu tri bang cach cho ché méc sacom
khong biét hod sit dung khang thé dang kham chudt cdng-cho c4G12 khang PD-L1. (a,c)
Trude khi bit diu qué trinh didu tri, (b,d) vao tudn 3 clia qué trinh diéu tri. C6 thé nhan
thdy khdi u bi giam kich ¢& dang ké sau hai 14n sir dung khang thé nay.

Fig.13: C4c hinh anh CT trong thir nghiém diéu trj bang céch cho ché méc bénh
ung thu hic t6 miéng st dung khang thé dang kham chudt céng-ché c4G12 khang PD-
L1 (c4c trudng hop di can phdi). (a,d,g) Trude khi bét dAu qua trinh diéu tri, (b,e,h) vao
tudn 6 cua qua trinh diéu tri, va (c,f)1) vao tudn 18 cia qua trinh diéu tri. Nhiéu ton
thuong di cin phoi bién mét sau chin 1an st dung khang thé nay.

Fig.14: Céc thay d6i phu thudc vao thoi gian v& ty 16 séng sét clia ché mac bénh
ung thu héc t6 miéng sau khi xuét hién tinh trang di can phdi. Trong nhém st dung
khang thé, thoi gian sdng s6t ¢6 thé dugc kéo dai so véi nhom ddi chitng.

Fig.15: Cac ving CDR1, CDR2 va CDR3 thudc ving bién dbi chudi nhe va
vung bién ddi chudi nang trén khang thé cta chudt céng 4G12 khang PD-L1 bo dugc

minh hoa.
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Fig.16: Kha nang phan tng chéo cta khang thé cua chudt céng 4G12 khang PD-
L1 bd. Khang thé cua chudt céng 4G12 khang PD-L1 bd duge xéc nhan 1a c6 lién két
v6i PD-L1 cuu va PD-L1 lgn.

Fig.17: Kha nang phan ing cua khing thé ctia chudt cdng 4G12 khiang PD-L1
b véi té bao bach clu & trau. Khang thé ctia chudt cong 4G12 khang PD-L1 bo lién két
manh véi dai thuc bao méu (t& bao CD14* CD11b%) clia trau, trong khi d6 khéng thé ctia
chudt céng 4G12 khang PD-L1 bo lién két yéu véi cac té bao lympho (té bao CD14-
CD11b°) ctia trau. Su khac biét v& lién két nay dugc tin 1a phan anh muc biéu hién cia
PD-L1 ¢ dai thuc bao va céac té bao lympho.

Fig.18: Tht nghiém e ché trén khang thé ctia chudt cong 4G12 khang PD-L1
bo dbi véi lien két PD-1/PD-L1 lon hoic ciru. Khang thé ctia chudt cong 4G12 khéng
PD-L1 bo dugc chirng minh 1a ¢6 kha nang trc ché lién két PD-1/PD-L1 lon va ciru theo
kiéu phu thugc ndng do.

Fig.19: Trinh tu axit amin ctia khang thé dang kham chudt céng-bo ch4G12
khang PD-L1 bo. Céac ving CDR1, CDR2 va CDR3 thudc ving bién @i chudi nhe va
ving bién doi chudi ning trén khang thé cua chudt céng 4G12 khang PD-L1 bod duoc
thé hién. Hon nita, cAc axit amin duoc dua vao IgG1 bd (mién CH2) duéi dang dot bién
ciing duoc thé hién (sé axit amin va cac dot bién: 250 E—P, 251 L—V, 252 P—A, 253
G —dot bién mét doan, 347 A—S, 348 P—S).

Fig.20: Gian dd biéu din vecto pDC6 va khéng thé dang kham chudt cong-bod
ch4G12 khang PD-L1 bo.

Fig.21: Xac nhan dd tinh khiét ciia khang thé dang kham chuot cbng-bod ch4G12
khéng PD-L1 bo da tinh ché.

Fig.22: Tinh dic hiéu lién két ctia khang thé dang kham chudt cdng-bo ch4G12
khang PD-L1 bo.

Fig.23: Hoat tinh trc ché cua khang thé dang kham chudt cdng-bd ch4G12 khéang
PD-L1 bd d6i v&i lién két PD-1/PD-L1 bo (két qua thir nghiém vé tac dung trc ché lién
két giita t& bao bidu hién PD-L1 bd va PD-1 bo hoa tan).

Fig.24 Hoat tinh tic ché ctia khang thé dang kham chudt cdng-bod ch4G12 khang
PD-L1 bd dbi vai lién két PD-1/PD-L1 bo (két qua thir nghiém vé tac dung trc ché lién
két gitra té bao biéu hién PD-1 bd va PD-L1 bo hoa tan).
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Fig.25: Tac dung hoat hoé cia khang thé dang kham chuot cdng-bd ch4G12
khang PD-L1 bo dbi v6i dap timg té bao lympho & bd (vé su tang sinh té bao).

Fig.26: Tac dung hoat hoa cua khang thé dang kham chuot cdng-bod ch4G12
khang PD-L1 bo ddi véi dap tmg té bao lympho & bd v6i khang nguyén BLV (v& sy san
sinh IFN-y).

Fig.27: Dép ung tang sinh cua té bao T dbi v6i khang nguyén BLV & bé duge
gay nhiém BLV béng thi nghiém qua viéc st dung khang thé dang kham chudt céng-b(‘)
ch4G12 khang PD-L1 bo.

Fig.28: Céc thay ddi vé cac luong tai tién virut BLV & bé dugc gay nhiém BLV
bang thi nghiém qua viéc st dung khang thé dang kham chuot cdng-bo ch4G12 khang
PD-L1 bo.

M6 ta chi tiét sang ché

Sang ché s& duoc mo ta chi tiét dudi day.

Sang ché d& xuat khang thé khang PD-L1 chira (a) chudi nhe bao gdm ving bién
ddi chudi nhe chita CDR1 ¢6 trinh ty axit amin QSLLYSENQKDY (SEQ ID NO.: 37),
CDR2 ¢6 trinh tu axit amin WAT va CDR3 c¢6 trinh ty axit amin GQYLVYPFT (SEQ
ID NO.: 38) va ving hing dinh chudi nhe trén khang thé cua dong vat khac ngoai chuot
cbng; va (b) chudi ning bao gbm ving bién d6i chudi ning chira CDRI1 ¢6 trinh ty axit
amin GYTFTSNF (SEQ ID NO.: 39), CDR2 ¢6 trinh ty axit amin [YPEYGNT (SEQ
ID NO.: 40) va CDR3 ¢6 trinh ty axit amin ASEEAVISLVY (SEQ ID NO.: 41) va vung
hang dinh chudi ning trén khéng thé cua dong vat khac ngoai chudt cdng.

CDRI1, CDR2 va CDR3 thudc ving bién ddi chudi nhe (VL) trén khang thé cta
chudt céng 4G12 khang PD-L1 bo lin luot 12 ving gdm trinh ty axit amin
QSLLYSENQKDY (SEQ ID NO.: 37), ving gdm trinh ty axit amin WAT va ving gdm
trinh tu axit amin GQYLVYPFT (SEQ ID NO.: 38) (xem Fig.15).

Hon nita, CDR1, CDR2 va CDR3 thudc ving bién di chudi ning (VH) trén
khang thé cua chudt cdng 4G12 khang PD-L1 bod 1an lugt 14 ving gom trinh tw axit amin
GYTFTSNF (SEQ ID NO.: 39), vung gbm trinh ty axit amin IYPEYGNT (SEQ ID NO.:
40) va ving gdm trinh tr axit amin ASEEAVISLVY (SEQ ID NO.: 41) (xem Fig.15).

Trén céc trinh ty axit amin QSLLYSENQKDY (SEQ ID NO.: 37), WAT va
GQYLVYPFT (SEQ ID NO.: 38), cling nhu cé4c trinh ty axit amin GYTFTSNF (SEQ
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ID NO.: 39), IYPEYGNT (SEQ ID NO.: 40) va ASEEAVISLVY (SEQ ID NO.: 41), ¢6
thé 1am mét, thay thé hodc bd sung mot, hai, ba, bdn hodc ndm axit amin.

Nhu duge st dung & ddy, thuét ngit “khang thé” 1a dinh nghia khong chi bao gdm
céc khang thé co do dai diy di ma con ca cac khang thé ¢6 kich thudc phan tir nhé hon
nhu Fab, F(ab)'2, ScFv, khang thé dime, Vau, Vi, Sc(Fv)2, sc(Fv)z ¢6 tinh dic hiéu kép,
khang thé nho, monome scFv-Fc va dime scFv-Fe.

Trén khang thé khang PD-L1 theo sang ché, VL va VH trén khang thé nay c6 thé
thu dugce tir chudt céng. Vi du, VL trén khing thé nay c6 thé 1a VL trén khang thé cia
chuét cdng khéng PD-L1 bo, va VH trén khang thé nay c6 thé la VH trén khéng thé cua
chudt cdng khang PD-L1 bo.

Trinh tu axit amin clia VL va trinh tu axit amin cia VH trén khang thé cua chuot
cbng khang PD-L1 bo 14n lugt dugc thé hién & cdc SEQ ID NO.: 1 va 2. Céc trinh tu
axit amin nhu duge thé hién & cdc SEQ ID NO.: 1 va 2 c6 thé c6 (cac) dot bién mét
doan, (céac) dot bién thé hodc (cac) dot bién bd sung mot hodc mot vai (vi du, 1én dén
nam, t6i da la khoang 10) axit amin. Ngay ca khi cac dot bién nay da dugc dua vio, cac
trinh ty axit amin thu dugc c6 thé c¢6 chic ning nhu VL hodc VH trén khédng thé PD-L1.

VL va VH trén khang thé ctia dong vat khac ngoai chudt cdng c6 thé thu dugc tir
dong vat san sinh ra PD-L 1 ma phan g chéo véi khang thé cua chudt céng 4G12 khang
PD-L1 bo.

C6 hai loai chudi nhe globulin mién dich, dugc goi 1a chudi Kapa (k) va chudi
Lamda ()). Trén khang thé khang PD-L1 theo sang ché, ving hang dinh chudi nhe (CL)
trén khang thé cia dong vat khac ngoai chudt cbng c6 thé 6 trinh tw axit amin clia viing
hing dinh trén chudi Kapa hosc chudi Lamda. Tuy nhién, do phd bién twong dbi ctia
chudi Lamda 14 cao hon & ciru, meo, chd, ngua va bo, va do phé bién tuong dbi cua
chudi Kapa 14 cao hon & chudt nhit, chuét céng, nguoi va lon. Do chudi co d6 phé bién
twong ddi cao hon dugce coi 1 wu tién, khang thé cia clru, meéo, chd, ngwa hodc bd ot
hon néu c6 trinh tu axit amin ctia ving hing dinh trén chudi Lamda trong khi d6 khdng
thé ctia chudt nhét, chudt céng, nguoi hodc lgn tét hon néu c¢6 trinh tu axit amin cla
ving hang dinh trén chudi Kapa.

Ving hing dinh chudi ning (CH) trén khang thé cua dong vat khac ngoai chuot
cdng c6 thé c6 trinh tu axit amin cla ving hing dinh trén globulin mién dich tuong

duong v6i IgG4 ngudi. Chudi nang globulin mién dich dugc phan loai thanh chubi v,
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chudi p, chudi a, chudi § va chudi & phu thudc vao su khac biét vé vung héng dinh. Theo
loai chudi ning sin c6, ndm 16p (isotyp) ctia globulin mién dich dugc tao thanh; d6 1a
IgG, IgM, IgA, IgD va IgE.

Globulin mién dich G (IgG) chiém 70-75% luong globulin mién dich & ngudi va
1a khang thé dang monome dugc phat hién nhiéu nhit trong huyét tuong. IgG c6 ciu
trac bdn chudi gdbm hai chudi nhe va hai chudi ning. IgG1, IgG2 va [gG4 & ngudi 6
phan tr lugng khoang 146.000, trong khi d6 IgG3 ngudi c6 ving ban 18 dai ndi ving
Fab véi vang Fe va ¢6 phén tir lugng 16n hon 170.000. IgG1 nguoi chiém khoang 65%,
IgG2 ngudi chiém khoang 25%, 1gG3 ngudi chiém khoang 7%, va IgG4 ngudi chiém
khoang 3% lugng IgG ngudi. Cac khang thé nay dugc phan phbi mot cach dong déu bén
trong va bén ngoai cta cac mach mau. Co 4i luc manh v6i cac thu thé Fc va cac yéu tb
b thé trén bé mit té bao hidu tng, IgG1 ngudi gly ra tac dung gy doc té bao phu thude
vao khang thé (ADCC) va con hoat hod céc bd thé dé gay ra tac dung gy doc té bao
phu thudc vao bd thé (CDC). IgG2 va IgG4 ngudi c6 hoat tinh ADCC va CDC thép do
4i luc ciia chiing voi cac thu thé Fe va cac yéu t6 bd thé 1a nhé.

Globulin mién dich M (IgM), chiém khoang 10% lugng globulin mién dich &
ngudi, 1a khang thé dang pentame gbm nam cau triic bdn chudi co ban nbi v6i nhau. N6
¢6 phan tir lugng 1a 970.000. Thuong chi x4y ra trong mau, IgM dugc tao ra chbng lai
vi sinh vét truyén nhiém va chju trach nhiém vé mién dich trong giai doan sém.

Globulin mién dich A (IgA) chiém 10-15% luong globulin mién dich & nguoi.
N6 ¢6 phan tir lugng 1a 160.000. IgA dugc tiét ra 12 khang thé dang dime gdm hai phan
ttr IgA ndi voi nhau. IgA1 duge tim thdy trong huyét thanh, nuéc miii, nuéc bot va sita
me. Trong dich rudt, [gA2 dugc tim thay rét nhiéu.

Globulin mién dich D (IgD) 1a khéng thé dang monome chiém khéng qua 1%
luong globulin mién dich & ngudi. IgD duge tim thdy trén bé mat té bao B va tham gia
vao qua trinh san sinh khang thé.

Globulin mién dich E (IgE) 12 khang thé dang monome c6 mit véi lugng rét nho,
chi chiém 0,001% luong globulin mién dich & ngudi hodc it hon. Globulin mién dich E
duoc coi 12 lién quan dén dap ting mién dich véi ky sinh trung nhung tai cic nude phat
trién hiém gip ky sinh tring, IgE lai chd yéu lién quan dén bénh hen phé quan va di tmg

hon so véi cac bénh khac.

11



44677 12/177

Déi véi cho, cac trinh tu ctia IgG-A (twong duong voi IgG2 ngudi), [gG-B (twong
duong v6i IgG1 nguoi), [gG-C (twong duong voi IgG3 nguoi) va IgG-D (twong duong
véi IgG4 ngudi) da duge xac dinh 1a chudi ning trén IgG. Trén khéng thé theo sang ché,
wu tién ving hing dinh chudi ning trén IgG khong c6 hoat tinh ADCC hay hoat tinh
CDC (IgG4 6 nguoi). Trong truong hgp ma chua nhén biét dwoc ving hing dinh trén
globulin mién dich twong dwong véi IgG4 ngudi, co thé sir dung ving hing dinh da mét
c& hoat tinh ADCC va hoat tinh CDC do da dua céc dot bién vao vung lién quan cua
globulin midn dich twong duong véi IgG4 ngudi.

Db v6i b, cac trinh tu cia IgG1, IgG2 va IgG3 d dugc nhan biét 1a chudi nang
trén IgG. Trén khang thé theo sang ché, wu tién ving hing dinh chudi ning trén IgG
khong co6 hoat tinh ADCC hay hoat tinh CDC (IgG4 ¢ nguoi). Mic du vung hang dinh
trén IgG1 nguoi kiu dai ¢6 hoat tinh ADCC va hoat tinh CDC, duge biét 1a c6 thé giam
cac hoat tinh nay béng céch dua cac dot bién thé hoic dot bién mAt doan axit amin vao
céc vi tri cu thé. O bo, chua nhan biét duge ving hing dinh trén globulin mién dich
twong duong v&i IgG4 ngudi, nén dot bién co thé dugc thém vao & ving lién quan cta
globulin mién dich twong duong véi IgG1 ngudi va ving hang dinh thu dugc sau d6
dugc st dung. Theo mot vi dy, trinh ty axit amin CH cua khang thé cta bo (chudi IgGl,
Ngan hang gen: X62916) c6 dot bién dugce dua vao mién CH2 va trinh ty nucleotit cho
trinh ty axit amin nay (sau buéc t&i uu hoa codon) dugc thé hién 1an lugt & cac SEQ ID
NO.: 102 va 102.

Khi dong vét khac ngoai chudt cong 1a cho, khang thé khang PD-L1 duoc uu tién
hon trong d6 (i) CL trén khang thé ctia cho c6 trinh ty axit amin cta ving hang dinh trén
chudi Lamda va (ii) CH ctia khéng thé ciia ché c6 trinh ty axit amin cua ving hang dinh
trén globulin mién dich twong dwong v6i [gG4 ngudi.

Khi dong vat khéac ngoai chudt céng 1a bo, khang thé khang PD-L1 dugc uu tién
hon trong d6 (i) CL trén khang thé ctia bod c6 trinh ty axit amin cua ving hang dinh trén
chudi Lamda va (ii) CH ciia khéng thé ciia bo c¢6 cac dot bién duge dua vao lam giam
hoat tinh ADCC va/hodc hoat tinh CDC.

Khang thé khang PD-L1 theo sang ché bao gdm khéang thé dang kham chubt
cbng-cho, khang thé duoc lam tuong thich véi cho, khang thé thudc loai ché hoan toan,
khang thé dang kham chudt cdng-bo, khang thé duoc 1am twong thich véi bd va khang

thé thudc loai bd hoan toan. Tuy nhién, dong vat khong bi giéi han & chd va bo va cd
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thé léy vi du tr nguoi, lon, khi, chudt nhét, méo, ngua, dé, ciry, trau, thd, chuot déng,
chudt lang va tuong tu.

Vi du, khéng thé khang PD-L1 theo sang ché c6 thé 14 khang thé khéng PD-L1
trong d6 CL trén khang thé ctia ché co trinh tu axit amin nhu duogc thé hién & SEQ ID
NO.: 3 va CH ctia khang thé cua ché c6 trinh tur axit amin nhu duge thé hién & SEQ ID
NO.: 4.

Theo mot vi du khac, khang thé khang PD-L1 theo sang ché c6 thé 1a khang thé
khang PD-L1 trong d6 CL trén khang thé ctia bd ¢ trinh ty axit amin nhu dugc thé hién
& SEQ ID NO.: 100 va CH ctia khang thé ctia bo 6 trinh tu axit amin nhu dugc thé hién
& SEQ ID NO.: 102.

C4c trinh ty axit amin nhu dugc thé hién & cac SEQ ID NO.: 3 va 4 cling nhu c4c
SEQ ID NO.: 100 va 102 c6 thé c6 (cac) dot bién mét doan, (c4c) dot bién thé hodc (cac)
dot bién bd sung mot hodc mdt vai (vi du, lén dén nam, toi da 1a khoang 10) axit amin.
Ngay ca khi cac dot bién nay da dugc dua vao, céc trinh tu axit amin thu duoc c6 thé co
chirc nang nhu CL hodc CH ctia khéng thé PD-L1.

Khang thé khang PD-L1 theo sang ché ¢c6 thé c6 chu truc bbn chudi gdm hai
chudi nhe va hai chudi ning.

Khéng thé khang PD-L1 theo sang ché c6 thé dugc tao nhu duge md ta dudi day.
Ngén gon lai, gen nhan tao dugc tong hop gdm (i) trinh tu ving bién d6i da nhan biét
ctia khang thé ciia chudt cdng khang PD-L1 bo va (ii) trinh ty ving hang dinh trén khang
thé ctia dong vat khac ngoai chudt cdng (vi du, ché hodc bo) (t6t hon néu 1a khang thé
IgG4 nguoi; khang thé twong duong v6i khang thé IgG4 ngudi; hogc globulin mién dich
twong duong véi IgG1 ngudi, trong d6 dot bién da dwoc dua vao ving lién quan dé 1am
giam hoat tinh ADCC va/hoac hoat tinh CDC). Gen thu dugc dugc gin xen vao vecto
(vi dy, plasmit), sau d6 dugc dua vao té bao chu (vi dy, té bao dong vat c6 va nhu té bao
CHO). Té bao chu nay dugc nudi cdy, va khing thé cAn quan tdm duogc thu lai tir moi
trudmg nudi cay.

Trinh ty axit amin va trinh ty nucleotit cia VL trén khéang thé ctia chudt cong
khang PD-L1 bo da nhan biét boi céc tc gia sing ché dwgc thé hién ¢ cac SEQ ID NO.:
1 va 5. Hon nita, trinh tu nucleotit sau budce tdi wu hoa codon duge thé hién & SEQ ID
NO.: 15.

13
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Trinh ty axit amin va trinh tu nucleotit cia VH trén khang thé ctia chudt cong
khang PD-L1 bo da nhén biét boi cac tac gia sang ché dugce thé hién & cac SEQ ID NO.:
2 va 6. Hon nita, trinh tu nucleotit sau budc tdi vu hod codon dugc thé hién & SEQ ID
NO.: 16.

Trinh tu axit amin va trinh tu nucleotit cia CL (chudi Lamda, Ngan hang gen:
£02824.1) trén khang thé ctia ch6 duoc thé hién & cac SEQ ID NO.: 3 va 7. Hon nita,
trinh tu nucleotit sau budc tdi wu hoa codon dugc thé hién & SEQ ID NO.: 17.

Trinh tu axit amin va trinh tu nucleotit cia CL (chudi Lamda, Ngin hang gen:
X62917) trén khang thé ctia bd duoc thé hién ¢ cac SEQ ID NO.: 100 va 101. Hon nita,
trinh tw nucleotit sau budc tdi uu hoa codon dugc thé hién & SEQ ID NO.: 104.

Trinh tu axit amin va trinh tw nucleotit cia CH (chudi IgG-D, Ngan hang gen:
AF354267.1) trén khang thé ctia cho dugc thé hién & cac SEQ ID NO.: 4 va 8. Hon nita,
trinh tu nucleotit sau budc t6i wu hoa codon dugce thé hién & SEQ ID NO.: 18.

Trinh tu axit amin va trinh tu nucleotit (sau budc t6i ru hod codon) ctia CH (chudi
IgG1, duoc bién ddi tir Ngan hang gen: X62916) trén khang thé ctia bd duoc thé hién &
cac SEQ ID NO.: 102 va 103.

Hon nira, SEQ ID NO.: 9 thé hién trinh tu axit amin ctia chudi nhe dang kham
gdm VL trén khang thé cua chudt cdng khang PD-L1 bo va CL (chudi Lamda, Ngan
hang gen: E02824.1) trén khéng thé cua ché. Trinh tu nucleotit (sau budc tdi wu hoa
codon) cta chudi nhe dang kham gdm VL trén khang thé cua chudt cong khang PD-L1
bd va CL (chudi Lamda, Ngan hang gen: E02824.1) trén khang thé clia ché dugc thé
hién & SEQ ID NO.: 19.

Hon nira, SEQ ID NO.: 105 thé hién trinh tu axit amin ctia chudi nhe dang kham
gdm VL trén khang thé ctia chudt cbng khang PD-L1 bo va CL (chudi Lamda, Ngan
hang gen: X62917) trén khang thé ctia bo. Trinh tw nucleotit (sau bude t6i ru hoa codon)
ctia chudi nhe dang kham gdm VL trén khang thé ctia chudt cdng khang PD-L1 bo va
CL (chudi Lamda, Ngan hang gen: X62917) trén khang thé ctia bo dugc thé hién & SEQ
ID NO.: 107.

SEQ ID NO.: 10 thé hién trinh tu axit amin cta chudi ning dang khdm gém VH
trén khéang thé ciia chuét cbng khang PD-L1 bd va CH (chudi IgG-D, Ngan hang gen:
AF354267.1) trén khang thé ctia ché. Trinh tw nucleotit (sau budce t61 uu hoa codon) ctia
chudi nang dang kham gém VH trén khang thé cua chudt cdng khang PD-L1 bd va CH
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(chudi IgG-D, Ngén hang gen: AF354267.1) trén khang thé cua ché duge thé hién &
SEQ ID NO.: 20.
SEQ ID NO.: 106 thé hién trinh ty axit amin ctia chudi ngng dang kham gébm VH

trén khang thé ctia chuodt céng khang PD-L1 bd va CH (chudi IgG1, dugc bién ddi tir

Ngan hang gen: X62916) trén khang thé cua bo. Trinh tu nucleotit (sau bude t&i uu hod

codon) cua chudi ning dang kham gbdbm VH trén khang thé cua chudt cdng khang PD-
L1 bd va CH (chudi IgG1, duge bién dbi tir Ngan hang gen: X62916) trén khang thé cla
bo dugc thé hién & SEQ ID NO.: 108.

Céc trinh tu axit amin va céc trinh tu nucleotit cia CL va CH ¢ nhiéu loai déng

vat ngoai cac dong vat néu trén cd thé thu duogc tir cac kho dit lidu da biét dé su dung

theo sang ché.

Céc trinh tu axit amin va cic trinh tu nucleotit cia CL va CH & cho, ctru, lon,

trau, ngudi va bo dugc tom tit trong bang dudi day.

Béang

(Bang)

Loai

Mign Ig

Trinh ty nucleotit

S8 truy cip

Trinh ty axit amin Ngan hang gen

Kho dit liéu IMGT

T3t ligu vién din

Ché (Tén khoa
hoc: Canis fupus
familiarls)

Ving hing
dinh chudi
n3ng Ig chd
(CH1~CH3)

1eG-D

GCCTCCAGCACGGCCCCCTCGGTTTTGCCACTGGCC
GCCAGCTGOGGGTCCACTTGCGGCTCCACGGTGGCC
CTGGCCTGCCTGGTGTCAGGCTACTTCCCGGAGCCT
GTAACTGTGTCCTGGAATTGCGGCTCCTTGACCAGC
GGTGTGCACACCTTCCCGTCCGTCCTGCAGTCCTCA
GGGCTCTACTCCCTCAGCAGCACGGTGACAGTGCCC
TCCAGOAGGTGGCOGAGGGAGACCTTCAGCTGCAAC
GTGGTCCACCCGGCCAGGAACACTAAAGTAGACAAG
CCAGTGCCCAAAGAGTCCACCTGCAAGTGTATATCC
CCATGCCCAGTCCCTGAATCAGTGGGAGGGCCTTCG
GTCTTCATCTTTCCCCGGAAACCCAAGGACATCCTC
AGGATTACCCGAACACCGGAGATCAGCTGTGTGGTG
TTAGATGTGGGCCGTGAGGACCCTGAGGTGCAGATC
AGCTGGTTCGTGGATGGTAAGGAGGTGCACACAGCC
AAGACGCAGCCTCGTGAGCAGCAGTTCAAGAGCACC
TACCGTGTGGTCAGCGTGGTCCCCATTGAGCACCAG
GACTGGCTCACCGGAAAGGAGTTCAAGTGCAGAGTC
AAGCACATAGGCGTCCCGTCCCGCATCGAGAGGACT
ATCTCCAAAGCCAGAGGGCAAGGCCATCAGCCCAGT
GTGTATGTCCTGCCACCATCGCCAAAGGAGTTGTCA
TCCAGTGACACGGTCAGCGTGACCTGCCTGATCAAA
GACTTCTTCCCACCTGAGATTGATGTGGAGTGGCAG
AGCAATGGACAGCCGGAGCCCGAGAGCAAGTACCAC
ACGACTGCGCCCCAGCTGGAGGAGGACGGGTCGTAC!
TTCCTGTAGAGCAAGGTCTCTGTGGACAAGAGCCGC
TGGCAGCAGGGAGACACGCTTCACATGTGCGGTGATG
CATGAAGCTCTAGAGAACCAGTACACAGATGTATCCC
TCTCCCATTCTCOGGGTAAATGA

(SEQ ID NO: 8)

ASTTAPSVFPLAPSCGSTSGSTVALAG
LVSGYFPEPVTVSWNSGSLTSGVHTFP
SVLQSSGLYSLSSTVTVPSSRWPSETF
TCNVVHPASNTKVDKPVYPKESTCKCIS
PCPVPESLGGPSVFIFPPKPKDILRITRT
PEITCVVLDLGREDPEVQISWFVDGKEYV
HTAKTQPREQQFNSTYRVVSVLPIEHQ
DWLTGKEFKGRVNHIGLPSPIERTISKA
RGQAHQPSVYVLPPSPKELSSSDTVTL
TCLIKDFFPPEIDVEWQSNGQPEPESKY
HTTAPQLDEDGSYFLYSKLSVDKSRWQ|
QGDTFTCAVMHEALQNHYTDLSLSHS
PGKx

(SEQ ID NO: 4)

AF354267

htto://www.imet.ore/l
MGTrepertoire/index.p

| Tang L. et al., Vet.

hp?section=LocusGen
esfrepertolre=genetah
le&species=dog&group
=IGHC

Immunopathol. 80 (3
4), 259-270 (2001).
PMID: 11457478

Ving hing dinh
chudi nhe Ig
ché

1G lamda (CL)

CAGCCCAAGGCCTCCCCCTCGGTCACACTCTTCCCG
CCCTCCTOTGAGGAGCTCGGCGCCAACAAGGCCACC
CTGGTGTGCCTCATCAGCGACTTCTACCCCAGCGGC
GTGACGGTGGCCTGGAAGGCAAGGGGCAGCCCCGT
GCACCCAGGGCGTGGAGACCACCAAGCCCTCGAAGCA
GAGCAACAACAAGTACGCGGCCAGCAGCTACCTGAG
COTGACGCCTGACAAGTGGAAATCTCACAGCAGCTT
CAGCTGCCTGGTCACGCACGAGGGGAGCACCGTGG
AGAAGAAGGTGGCCCGCGCAGAGTGCTCTTAG

(SEQ ID NO: 7)

QPKASPSVTLFPPSSEELGANKATLVG
LISDFYPSGVTVAWKASGSPVTQGVET
TKPSKQSNNKYAASSYLSLTPDKWKSH
SSFSCLVTHEGSTVEKKVAPAECS*
(SEQID NO: 3)

E02824

Chua ding ky

Khéng c6

15



44677

16/177

S8 truy cip a1 I
Loal Mign ig Trinh ty nucleotit Ngan hang gen Kho di¥ ligu IMGT | li8u vign din
Ciru (Tén khoa | Viong héng dinh |16G1 GCGTCAACAAGACCCGCGAAAGTCTAGCCTCTGACT [ASTTPPKVYPLTSCOGDTSSSIVTLGC [X69797 htto://wwwimetorg/l |Dufour V. et al, J.
hoc: Ovls aries) |chudl ning g TCTTGCTGCGGGGACACGTCCAGCTCCATCGTGACG |LVSSYMPEPVTVTWNSGALTSGVHTF T, ire/index.o |Immunol, 156, 2163~
. N GTGGGOTGCCTGGTCTCCAGCTATATGCCCGAGCCG |PAILQSSGLYSLSSYVTVPASTSGAQT 2170 (1996). PMID:

ciu
(CH1~CH3)

GTGACCGTGACOTGGAACTCTGGTGCCCTGACCAGC
GGCGTGCACACCTTCCCGGCCATCCTGCAGTCCTCC
GGGCTCTACTCTCTCAGCAGCGTGGTGACCGTGCCG
GCCAGCACCTCAGGAGCCCAGACCTTCATCTGCAAC
GTAGCCCACCCGGCCAGCAGCACCAAGGTGGACAAG
CGTGTTGAGOCCGGATGCCCGGACCCATGCAAACAT
TGCCGATGCCCACCCCCTGAGCTCCCCGGAGGACC
GTCTGTCTTCATCTTCCCACGGAAACGCAAGGACAC
CCTTACAATCTCTGGAACGCCCGAGGTCACGTGTGT
GGTGGTGGACGTGGGCCAGGATGACCCCGAGGTGC
AGTTCTCCTGGTTCGTGGACAACGTGGAGGTGCGCA
CGGCCAGGACAAAGCCGAGAGAGGAGCAGTTCAACA
GCACCTTCOGCGTGGTCAGCGCCCTGCCCATCCAGC
ACCAAGACTGGAGTGGAGGAAAGGAGTTCAAGTGCA
AGGTCCACAACGAAGCCCTCCCGGCCCCCATCGTGA
GGACCATCTCCAGGACCAAAGGGCAGGCCCGGGAG
CCGCAGGTGTACGTCCTGGCCCCACCCCAGGAAGAG
CTCAGCAAAAGCACGCTCAGCGTCACCTGCCTGGTC
ACCGGCTTCTACCCAGACTACATCGCCGTGGAGTGG
CAGAAAAATGGGCAGCCTGAGTCGGAGGACAAGTAC
GGCACGACCACATCCCAGCTGGACGCCGACGGCTCC
' TACTTCCTGTACAGCAGGCTCAGGGTGGACAAGAAC
AGCTGGCAAGAAGGAGACACCTACGCGTGTGTGGTG
ATGCACGAGGCTCTGCACAACCACTACACACAGAAG
TCGATCTCTAAGCCTCCGGGTAAATGA

(SEQ ID NO: 43)

FICNVAHPASSTKVDKRVEPGCPDPCK
HCRCPPPELPGGPSVFIFPPKPKDTLTI
SGTPEVTCVVVDVGQDDPEVQFSWFV
DNVEVRTARTKPREEQFNSTFRVVSAL
PIQHQDWTGGKEFKCKVHNEALPAPIV
RTISRTKGQAREPQVYVLAPPQEELSK
STLSVTCLVTGFYPDYIAVEWQKNGQP
ESEDKYGTTTSQLDADGSYFLYSRLRV
DKNSWQEGDTYACVVMHEALHNHYTQ

hp?section=| G

IgG2

GCCTCCACCAGAGCCCCGAAAGTGTAGGCTCTGACT
TCTTGOTGCGGGGACACGTGCAGCTCGAGCTCCATC
GTGACCOTGGGOTGCCTGGTCTCCAGCTATATGCGO
GAGCCGGTGACCGTGACCTGGAACTCTGGTGCCCTG
AGCAGCGGCGTGCACAGCTTOGCGGCCATCCTGCAG
TCCTCCGGGOTCTACTCTCTCAGCAGCGTGGTGAGC
GTGCCGGCCAGCACCTCAGGAGCCCAGAGCTTCATG
| TGCAACGTAGCGCACCCGGCCAGCAGCGCGAAGGTG
GACAAGCGTGTTGGGATCTCCAGTGACTACTGCAAG

TGTTCTAAACGGGGTTGCGTGAGCOGACCGTCTGTG

TTCATCTTCCCCCCGAAAGCGAAGGACAGCCTCATG

ATCACAGGAACGCCCGAGGTCACGTGTGTGGTGGTG
GACGTGGGCCAGGGTGACCCCGAGGTGCAGTTCTCC
TGGTTCGTGGACAACGTGGAGGTGCGCAGGGCCAGG
ACAAAGCCGAGAGAGGAGCAGTTCAACAGCAGCTTC
CGCGTGGTCAGCGCCCTGCCCATGCAGGACGACCAC
TGGACTGGAGGAAAGGAGTTCAAGTGCAAGGTCCAG
 AGOAAAGGCCTCOCGGGCCCOATCGTGAGGAGCATG
TGCAGGGCCAAAGGGCAGGCGCGGGAGCCGCAGGT

GTACGTCCTGGCCCCACCCCAGGAAGAGCTGAGCAA
AAGCACGCTCAGCGTCAGGTGCCTGGTGACCGGGTT
CTACCCAGACTACATCGCCGTGGAGTGGCAGAGAGG
GCGGCAGCCTGAGTCGGAGGAGAAGTACGGCAGGAC
GACATGCCAGCTGGACGGCGAGGGGTCCTACTTCCT
GTACAGOAGGCTCAGGGTGGAGAAGAGGAGCTGGCA
AAGAGGAGACAGCTACGGGTGTGTGGTGATGCAGGA
GGOTCTGCACAAGCACTAGAGACAGAAGTCGATCTC

TAAGCCTCCGGGTAAATGA

(SEQ ID NO: 45)

ASTTAPKVYPLTSCCGDTSSSSSIVTL (X70983
GOLVSSYMPEPVTVTWNSGALTSGVH
TFPAILQSSGLYSLSSVVTVPASTSGA
QTFICNVAHPASSAKVDKRVGISSDYS
KCSKPPCVSRPSVFIFPPKPKDSLMITG
'TPEVTCVVVDVGQGDPEVQFSWFVDN
VEVRTARTKPREEQFNSTFRVVSALPL
QHDHWT GGKEFKCKVHSKGLPAPIVRT
ISRAKGQAREPQVYVLAPPQEELSKST
LSVTCLVTGFYPDYIAVEWQRARQPES
EDKYGTTTSQLDADGSYFLYSRLRVDK
SSWQRGDTYACVVMHEALHNHYTQKS

toir
le&species=sheep&gro

Clarkson C.A. et al.,
Mol. Immunol., 30,
1195-1204 (1993).
PMID: 8413324

chuBl nhe g
ciry

Viing hing dinh |18 kapa (CK)

CCATCCGTCTTCCTCTTCAAACCATCTGAGGAACAG
CTGAGGACCGGAACTGTCTCTGTCGTGTGCTTGGTG
AATGATTTCTACCCCAAAGATATCAATGTCAAGGTGA
AAGTGGATGGGGTTAGCCAGAACAGCAACTTCCAGA
ACAGCTTCACAGACCAGGACAGCAAGAAAAGCACCT
ACAGCCTCAGCAGCACCCTGACACTGTCCAGCTCAG
AGTACCAGAGCCATAACGCCTATGCGTGTGAGGTCA
GCCACAAGAGCCTGCCCACCGCCCTCGTCAAGAGCT
TCAATAAGAATGAATGTTAG

(SEQ ID NO: 47)

PSVFLFKPSEEQLRTGTVSVVCLVNDF |X54110
' YPKDINVKVKVDGVTQNSNFQNSFTDQ
DSKKSTYSLSSTLTLSSSEYQSHNAYA
CEVSHKSLPTALVKSFNKNEC*

Chura ding ky

Ig lamda (cL)

GGTCAGCCCAAGTCCGCACCCTCGGTCACCCTGTTC
CCGCOTTCCACGGAGGAGCTCAGTAGCAACAAGGCC
ACCGTGGTGTGTCTCATCAACGAGTTCTACCCGGGT
AGCGTGAACGTGGTCTGGAAGGCAGATGGCAGCACC
ATCAATCAGAACGTGAAGACCACCCAGGCCTCCAAA
CAGAGCAACAGCAAGTACGCGGCCAGCAGCTACCTG
ACCCTGACGGGCAGCGAGTGGAAGTCTAAGAGCAGT
TACACCTGCGAGGTCACGCACGAGGGGAGCACCGTG
ACGAAGACAGTGAAGCCCTCAGAGTGTTCTTAG

(SEQ ID NO: 49)

GQPKSAPSVTLFPPSTEELSTNKATVV |AY734681
GLINDFYPGSVNVVWKADGSTINGNVK
TTQASKQSNSKYAASSYLTLTGSEWKS
KSSYTGEVTHEGSTVTKTVKPSECS*

Jenne C.N. et al.,
Dev. Comp, Immunol.
30 (1-2), 165-174
(2006). PMID:
16083958

16



44677

17/177

Loal

Mign Ig

Trinh ty nucleotit

Lon (Tén

khoa hec: Sus

scrofa)

Viing hing
dinh chusl
nhe Ig lon

(CH1~CH3)

1gG1°

‘GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCGGCAGGGAGACGTCTG

GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCATG
ACCTGGAACTCGGGCGCCCTGAGCAGTGGCGTGCATACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTGCAGCA
 AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGGT GGACAAGCGTGTT
GGAACAAAGACCAAACCACCATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGCCCTC
GGTCTTCATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCAGACCCCCGAGG

 TCACGTGCGTGGTGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGATAC
GTGGACGGCGTAGAGGTGCACACGGCCGAGACGAGACCAAAGGAGGAGCAGTTCAACAG
CACCTACCGTGTGGTCAGCGTCCTGCCCATCCAGCACCAGGACTGGCTGAAGGGGAAGG
AGTTCAAGTGCAAGGTCAACAACGTAGACCTCCCAGCCCCCATCACGAGGACCATCTCC

 AAGGCTATAGGGCAGAGCCGGGAGCCGCAGGTATACACCCTGCCCCCACCCGCCGAGG

AGCTGTCCAGGAGCAAAGTCACCGTAACCTGCCTGGTCATTGGCTTCTACCCACCTGAC

ATCCATGTTGAGTGGAAGAGCAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCAC
CCCQCCCCAGCAGGAGGTGGACGGGACCTTCTTCCTGTACAGCAAGOTCGCGGTGGACA
AGGCAAGATGGGACCATGGAGAAACATTTGAGTGTGCGGTGATGCACGAGACTCTGCAC

AACCACTACACCCAGAAGTCCATCTCCAAGACTCAGGGTAAATGA

(SEQ D NO: 51)

1gGt*

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTACGGCAGGGACGTGTCTG

GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCOCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGATGGACAAGCGTGTT

S8 truy cap
Trinh ty axit amin

INgan hang gen

Kho dit ligu IMGT

Tal ligu vign din

APKTAPSVYPLAPCGRDTSGPNVALG
CLASSYFPEPVTMTWNSGALTSGVHT
FPSVLGPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGTKTKP
PCPICPQCEVAGPSVFIFPPKPKDTLME|
SQTPEVTCVVVDVSKEHAEVQFSWYV
DGVEVHTAETRPKEEQFNSTYRVVSV
LPIQHQDWLKGKEFKCKVNNVDLPAPI
TRTISKAIGQSREPQVYTLPPPAEELS
RSKVTVTCLVIGFYPPDIHVEWKSNGQ
PEPEGNYRTTPPQQDVDGTFFLYSKL
AVDKARWDHGETFECAVMHEALHNHY |
TQKSISKTQGK*

(SEQ ID NO: 50)

U03781

Butler JE. ot &l
Immunogenetios
61(3): 209-230
(2008). PMID:

APKTAPSVYPLAPCGRDVSGPNVALG
CLASSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS

KSYTCNVYNHPATTTKVDKRVGIHQPQ

U03778

GGAATACACCAGCCGCAAACATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGCCCTC
GGTCTTCATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCAGACCCCCGAGG
TCACGTGCGTGGTGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGGTAC
GTGGACGGCGTAGAGGTGCACACGGCCGAGACGAGACCAAAGGAGGAGCAGTTCAACAG
CACCTACCGTQTGGTCAGCGTCCTGCCCATCCAGCACCAGGACTGGCTGAAGGGGAAGG
AGTTCAAGTGCAAGGTCAACAACGTAGACCTCCCAGCCCCCATCACGAGGACCATCTCC
AAGGCTATAGGGCAGAGCCGGGAGCCGCAGGTGTACACCCTGCCCCCACCCGCCGAGG
AGCTGTCCAGGAGCAAAGTCACGCTAACCTGCCTGGTCATTGGCTTCTACCCACCTGAC
ATCCATGTTGAGTGGAAGAGCAACGGACAGCCGGAGCCAGAGAACACATACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGACCTTCTTCCTGTACAGCAAACTCGCGGTGGACA
| AGGCAAGATGGGACCATGGAGACAAATTTGAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCCAGAAGTCCATCTCCAAGACTCAGGGTAAATGA

(SEQ ID NO: 53)

TCPICPGCEVAGPSVFIFPPKPKDTLMI
SQTPEVTCVVVDVSk QFSWYV
DGVEVHTAETRPKEEQFNSTYRVVSV

LPIQHQDWLKGKEFKCKVNNVDLPAPL
TRTISKAIGRSREPQVYTLPPPAEELS

RSKVTLTCLVIGFYPPDIHVEWKSNGQ
PEPENTYRTTPPQQDVDGTFFLYSKL

AVDKARWDHGDKFECAVMHEALHNH

YTQKSISKTQGK*

(SEQ ID NO: 52)

15G2°

GCCCCCAAGACGGCCCCATCGGTCTACGCTCTGGCCCCCTGCAGCAGGGACACGTCTG
GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACGCTGGAACTCGGGCGCCCTGTCCAGTGGCGTGCATACCTTOCCATCCGTCOTGCAGCS
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACAAGCGTGTT
GGAACAAAGACCAAACCACCATGTCCCATATGCCCAGCCTGTGAATCACCAGGGCCCTC
GGTCTTCATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCGGACACCCCAGG
TCACGTGCGTGGTGGTTGATGTGAGCCAGGAGAACCCGGAGGTCCAGTTCTCCTGGTAC
GTGGACGGCGTAGAGGTGCACACGGCCCAGACGAGGCCAAAGGAGGAGCAGTTCAACAG
CACCTACCGCGTGGTCAGCGTCCTACCCATCCAGCACCAGGACTGGCTGAACGGGAAGG
AGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAGCCCOCATCACAAGGATCATCTCC
AAGGCCAAAGGGCAGACCCGGGAGCCGCAGGTGTACACCCTGCCCCCACACGCCGAGG
AGCTGTCCAGGAGCAAAGTCAGCATAACCTGCCTGGTCATTGGCTTCTACCCACCTGAC
ATCGATGTCGAGTGGCAAAGAAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGACCTACTTCCTGTACAGCAAGTTCTCGGTGGACA
AGGCCAGCTGGCAGGGTGGAGGCATATTCCAGTGTGCGGTGATGCACGAGGCTCTGCAC
/?ACCACTACAC)COAQAAQTCTATOTCCAAGAGTCCGGGTAAATGA

SEQ ID NO: 55

APKTAPSVYPLAPCSRDTSGPNVALG |U03778
CLASSYFPEPVTVTWNSGALSSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGTKTKP
PCPICPACESPGPSVFIFPPKPKDTLM!
SRTPQVTCVVVDVSQENPEVQFSWYV
DGVEVHTAGTRPKEEQFNSTYRVVSV
LPIQHQDWLNGKEFKCKVNNKDLPAP!
 TRISKAKGQTREPQVYTLPPHAEELS
RSKVSITCLVIGFYPPDIDVEWQRNGQ
PEPEGNYRTTPPQQDVDGTYFLYSKF
'SVDKASWQGGGIFQCAVMHEALHNHY
TQKSISKTPGK*

(SEQ D NO: 54)

GCCCCCAAGACGGCCCCATTGGTCTACCCTCTGGCCCCCTGCGGCAGGGACACGTCTG
GCCCTAACGTGGCCTTGAGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
 ACCTQGAACTCGGACGCCCTAACCAGTGACATGCATACCTTCCCATCCGTCCTGCAGCS
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACAAGCGTGTT
GGAAGAAAGACCAAACCACCATGTCCCATATGCCCAGCCTGTGAATCGCCAGGGCCCTC
GGTCTTCATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCGGACACCCCAGG
TCACGTGCGTGGTAGTTGATGTGAGCCAGGAGAACCCGGAGGTCCAGTTOTCCTGGTAC
GTGGACGGCGTAGAGGTGCACACGGCCCAGACGAGGCCAAAGGAGGAGCAGTTCAACAG

APKTAPLVYPLAPCGRDTSGPNVALG
CLASSYFPEPVTVTWNSGALTSGVHT
FPSVLGPSQLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGTKTKP
PCPICPACESPGPSVFIFPPKPKDTLMI
SRTPQVTCVVVDVSQENPEVQFSWYV|
DGVEVHTAQTRPKEEGFNSTYRWSV
LPIQHQDWLNGKEFKCKVNNKDLPAPL
TRISKAKGQTREPQVYTLPPHAEELS

U03780

CACCTACCGCGTGGTCAGCATCCTGCCCATCCAGCACCAGGACTGGCTGAACGG!
AGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAGCCCCCATCACAAGGATCATCTCO

AAGGOCAAAGGGCAGACCCGGGAGCCGCAGGTGTACACCCTGCCCCCACACGCCGAGG

 AGCTGTCCAGGAGCAAAGTCAGCATAACCTGCCTGGTCATTGGCTTCTACCCACCTGAC

ATCGATGTCGAGTGGCAAAGAAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGACCTACTTCCTGTACAGCAAGTTCTCGGTGGACA
AGQCCAGCTGGCAGGGTGGAGGCATATTCCAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCCAGAAGTCTATCTCCAAGACTCCGGGTAAATGA

(SEQ ID NO: 57)

18G3

QCCTACAACACAGCTCCATCGGTCTACCCTCTGGCCCCCTGTGGCAGGAACGTGTCTGA
 TCATAACGTGGCCTTGGGCTGCCTTGTCTCAAGCTACTTCCCCGAGCCAGTGACCGTGA
CCTQAAACTCGGGTAGCCCTATCCAGAGTCGTGCATACCTTCCCATCCGTCCTGCAGCCG
TCAGQGGCTCTAGTCCCTCAGCAGCATAGTGATCGTGGCGGCCAGCAGCCTGTCCACCCT
GAGCTACACGTGCAACGTCTACCACCCGGCCACCAACACCAAGGTGGACAAGCGTGTTG
ACATCGAACCCCCCACACCCATCTGTCCCGAAATTTGCTCATGCCCAGCTGCAGAGGTO
CTGGGAGCACCGTCGGTCTTCCTCTTCCCTCCAAAACCCAAGGACATCGTCATGATCTC
CCGGACACCCAAGGTCACGTGCGTGGTGGTGGACGTGAGCCAGGAGGAGGCTGAAGTCC
AGTTCTCCTGGTACGTGGACGGCGTACAGTTGTACACGGCCCAGACGAGGCCAATGGAG
GAGCAGTTCAACAGOACCTACCGCGTGGTCAGCGTCCTGCCCATCCAGCACCAGGACTG
GCTGAAGGGGAAGGAGTTCAAGTGCAAGGTCAACAACAAAGACCTCCTTTCCCCCATCA
(CGAGGACCATCTCCAAGGCTACAGGGCCGAGCCGGGTGCCGCAGGTGTACACCCTGCC
CCCAGCCTGGGAAGAGCTGTCCAAGAGCAAAGTCAGCATAACCTGCCTGGTCACTGGCT
'TCTACCCACCTGACATCGATGTCGAGTGGCAGAGCAACGGACAACAAGAGCCAGAGGGC
 AATTACCGCACCACCCCGCCCOAGCAGGACGTGGATGGGACCTACTTCCTGTACAGCAA
GCTCGCGGTGGACAAGGTCAGGTGGCAGCGTGGAGACCTATTCCAGTGTGCGGTGATGC
|ACGAGGCTCTGCACAACCACTACAGCCAGAAGTCCATCTCCAAGACTCAGGGTAAATGA
(SEQ ID NO: 59)

1gG4*

ACCTTCCCATCCGTCCTGCAGCCGTCAGGGCTCTACTCCCTCAGCAGCATGGT GACCGT
GCCGGCCAGCAGCCTGTCCAGCAAGAGCTACACCTGCAATGTCAACCACCCGGCCACCA
CCACCAAGGTAGACAAGCGTGTTGGAACAAAGACCAAACCACCATGTCGCATATGCCCA
GCCTGTGAAGGGCCCGGGCCCTCGGCCTTCATCTTCCCTCCAAAACCCAAGGACACCCT
CATGATGTCCCGGAGCCCCAAGGTCACGTGCGTGGTGGTAGATGTGAGCCAGGAGAACC
CGGAGGTCCAGTTCTCCTGGTACGTGGACGGCGTAGAGGTGCACACGGCCCAGACGAGG
CCAAAGGAGGAGCAGTTCAACAGCACCTACCGCGTGGTCAGCGTCCTGCCCATCCAGCA
CCAGGACTGGCTGAACGGGAAGGAGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAG
GCCCCATCACAAGGATCATCTCCAAGGCCAAAGGGCAGACCCGGGAGCCGCAGGTGTAC
ACCCTGCCCCCACCOACCGAGGAGOTGTCCAGGAGCAAAGTCACGCTAACCTGCCTGGT
CACTGGGTTGTACCCACCTGACATCGATGTCGAGTGGCAAAGAAACGGACAGCCGGAGC
CAGAGGGGAATTACCGCACCACCCCGCCCCAGCAGGACQTGGACGGGACCTACTTCCTG
TACAGCAAGCTOGCGGTGGACAAGGCCAGCTGGCAGCGTGGAGACACATTCCAGTGTGC
GGTGATQCACGAGGCTCTACACAACCACTACACCCAGAAGTCCATCTTCAAGACTCCGG
GTAAATGA

(SEQ ID NO: 61)

TFPSVLQPSGLYSLSSMVTVPASSLS

TCLVIGFYPPDID!
PEPEGNYRTTPPQQDVDGTYFLYSKF
SVDKASWQGGGIFQCAVMHEALHNHY
TQKSISKTPGK*

(SEQ D NO: 56)

AYNTAPSVYPLAPCGRDVSDHNVALG |EU372658

CLVSSYFPEPVTVTWNSGALSRVVHT
FPSVLQPSGLYSLSSMVIVAASSLSTL
SYTCNVYHPATNTKVDKRVDIEPPTPI
CPEICSCPAAEVLGAPSVFLFPPKPKD
ILMISRTPKVTGVVVDVSQEEAEVQFS
WYVDGYGLYTAQTRPMEEGFNSTYRV|
VSVLPIGHQDWLKGKEFKCKVNNKDLL |
SPITRTISKATGPSRVPQVYTLPPAWE
ELSKSKVSITCLVTGFYPPDIDVEWQS
NGQQEPEGNYRTTPPQQDVDGTYFLY
SKLAVDKVRWQRGDLFQGAVMHEALH
INHYTQKSISKTQGK

(SEQ D NO: 58)

SKSYTCNVNHPATTTKVDKRVGTKTK
PPCPICPACEGPGPSAFIFPPKPKDTL
MISRTPKVTCVVVDVSQENPEVQFSW
'YVDGVEVHTAQTRPKEEQFNSTYRVV
SVLPIGHQDWLNGKEFKCKVNNKDLP

APITRISKAKGQTREPQVYTLPPPTEE
LSRSKVTLTCLVTGFYPPDIDVEWQRN
GQPEPEGNYRTTPPQGDVDGTYFLYS
KLAVDKASWQRGDTFQCAVMHEALH

NHYTQKSIFKTPGK*

(SEQ ID NO; 60)

1G4

GCCCCCAAGACGGCCCCATCQGGTCTACCCTCTGGCCCCCTGCGGCAGGGACGTGTCTG

GCCOTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
 ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCC
GTCAGQGCTCTAGTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
 AGAGCTACACCTGGAATGTCAACCACCCGGCCACCACCACCAAGGTGGACAAGCGTGTT
GGAATACACCAGCCGCAAACATGTCCCATATGCCCAGCCTGTGAAGAGCCCGGGCCCTC
(GGOCTTCATOTTGCOTGCAAAACCCAAGGACACOCTCATGATCTCCCGGACCCCCAAGG
TCAGGTGCGTGGTQGTTGATGTGAGCCAGGAGAACCCGGAGGTCCAGTTCTCCTGGTAC

GTGGACGGCGTAGAGGTACACACAGCCCAGAGGAGGCCAA AGTTCAACAG

APKTAPSVYPLAPCGRDVYSGPNVALG [EU372654

CLASSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGIHQPQ
TCPICPACEGPGPSAFIFPPKPKDTLML
SRTPKVTGVVVDVSQENPEVQFSWYV
DGVEVHTAQTRPKEEQFNSTYRVVSV
LLIQHQDWLNGKEFKCKVNNKDLPAPI

CACCTACCGCGTGGTCAGCGTCCTGCTCATCCAGCACCAGGACTGGCTGAACGGGAAGG
AGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAGCCCCCATCACAAGGATCATCTCC
 AAGGCCAAAGGGCAGACCCQGGAGCCGCAGGTGTACACCCTGCCCCCACCCACCGAGG
AGCTGTCCAGGAGCAAAGTCACGCTAACCTGCCTGGTCACTGGGTTCTACCCACCTGAG
ATCGATGTOGAGTGGCAAAGAAACGGACAGOCGGAGCCAGAGGGCAATTACCGCACCAC
CCCGCGCCAGCAGGACGTGGACGGGACCTACTTCCTGTACAGCAAGCTCGCGGTGGACA
 AGGCCAGCTGGCAGCGTGGAGACACATTCCAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCC

(SEQ ID NO: 63)

=

TREPQVYTLPPPTEELSR|
SKVTLTCLVTGFYPPDIDVEWQRNGQ
PEPEGNYRTTPPQQDVDGTYFLYSKL
AVDKASWQRGDTFQCAVMHEALHNH

YT
(SEQ D NO: 62)

[Uoatez |

17

19048248

Kacskovics L et al, J.
Immunol. 153(8):
3566-3573 (1994).
PMID: 7930579




(tiép theo)

44677

1gG5*

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCAGCAGGGACACGTCTG

QCCCTAACGTGGCCTTGGACTGCCTGGTCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCS
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCCACAGCTTGTCCAGCA
 AGCGCTATACGTGCAATGTCAACCACCCAGOCAGCAAAACCAAGGTGGACCTGTGTATT

GGACGACCATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGOOCTCGGTCTTCATCTT
CCCTCCAAAACCCAAGGACATCCTCATGATCTCCCGGACCCCCGAGGTCACGTGCGTGG
TGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGGTACGTGGAGGGCGAA
GAGGTGCACACGGCCGAGACGAGGCCAAAGGAGGAGCAGTTCAACAGCACCTACCGCGT
GGTCAGCGTCCTGCCCATCCAGCACGAGGACTGGCTGAAGGGGAAGGAGTTCGAGTGCA
AGGTCAACAACGAAGACCTCCCAGGCCCCATCACGAGGACCATCTCCAAGGCCAAAGGG
GTQGTACGGAGCCCGGAGGTGTACACCCTGCCCCCACCCGCCGAGGAGCTGTCCAAGA

GGAAAATCAACGGAAAAGCAGAGCCAGAGAACGCATATCGCACCACCCCGCCTCAGGAG
GACGAGGACAGGACCTACTTCCTGTACAGCAAGCTCGCGGTGGACAAGGCAAGATGGGA
GCGATGGAGAAACATTTGAGTGTGCGGTGATGCAGGAGGCTCTGOAGAAGCACTACACCG
AGAAGTCCATCTCCAAGACTCAGGGTAAATGA

(SEQ ID NO: 85)

18G5"

GCCTACAACACAGCTCCATCGGTCTACCCTCTGGCCCCCTGTGGCAGGGACGTGTCTGA
 TCATAACGTGGCCTTGGGCTGCCTGGTCTCAAGCTACTTCCCCGAGCCAGTGACCGTGA
CCTGGAACTGGGGCGCCCAGACCAGTGGCGTGCACACCTTCCOATCCGTCCTGCAGCCG
TCAGGGCTOTACTCCOTCAGCAGCACGGTGACCGTGCCGGCCCACAGGTTGTGCAGCAA
GTGCTTCACGTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACCTGTGTGTTG
\AAAGACCAAGCCTCGATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGCCCTCG
GTCTTCATGTTCCCTCCAAAACCCAAGGACATCCTCATGATCTCCCGGACCCCCGAGGT
CACGTGCGTGGTGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGGTACG
TGGACGGCGAAGAGGT GCAGACGGCCGAGACGAGACCAAAGGAGGAGCAGTTCAACAGC
 ACTTACCGCGTGGTCAGCGTCCTGCCCATCCAGCACGAGGACTGGCTGAAGGGGAAGGA
GTTCGAGTGCAAGGTCAACAACGAAGACCTCCCAGGCCCCATCACGAGGACCATCTCCA
AGGCCAAAGGGGTGGTACGGAGCCCGGAGGTGTACAGCCTGCCCCCACCCGCCGAGGA
GOTGTCCAAGAGCATAGTCACGCTAACCTGCCTGGTCAAAAGCTTCTTCCCACCTTTOAT!
CCATGTTGAGTGGAAAATCAACGGAAAAGCAGAGCCAGAGAACGCATACCGCAGCACCC
CGCCCCAGGAGGACGAGGACGGGACCTACT TCCTGTACAGCAAGTTCTCGGTGGAAAAG
TTCAGGTGGCACAGTGGAGGCATCCACTGTGCGGTGATGCACGAGGGTCTGCACAACCA
CTACACCC
(SEQ ID NO: 67)

AYNTAPSVYPLAPCGRDVSDHNVALG
CLVSSYFPEPVTVTWNWGAQTSGVHT|
FPSVLQPSGLYSLSSTVTVPAHSLSSK!
CFTCNVNHPATTTKVDLCVGKKTKPR
LMIS

GEEVHTAETRPKEEQFNSTYRVVSVL
PIQHEDWLKGKEFECKVNNEDLPGPIT
RTISKAKGVVRSPEVYTLPPPAEELSK
SIVTLTCLVKSFFPPFIHVEWKINGKPE
PENAYRTTPPQEDEDGTYFLYSKFSVE|
KFRWHSGGIHCAVMHEALHNHYT

1gG6"

GCCCCCAAGACGACCCCATCGGTCTACCCTCTGGCCCCCTGCGACAGAGACACGTCTG
GCCOTAACGTGGCCTTGGGOTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCCTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCATACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACCTGTGTGTT
GGACGACCATGTCCCATATGCCCAGCCTGTGAAGGGCCCGGGCCCTCGGTCTTCATCTT
CCCTCCAAAACCCAAGGACACCCTCATGATCTCCCGGACACCCCAGGTCACGTGCGTGG
TGGTAGATGTGAGCCAGGAAAACCOGGAGGTCCAGTTOTCOTGGTATGTGGACGGTGTA
GAQGTGOACACGGCCCAGACGAGGCCAAAGGAGGCGCAGTTCAACAGCACCTACCGTGT
GGTCAGCGTCCTGCCCATCCAGCACGAGGACTGGCTGAAGGGGAAGGAGTTCGAGTGCA
 AGGTCAACAACAAAGACCTCCCAGCCCCCATCACAAGGATCATCTCCAAGGCCAAAGGG
CCGAGCCH \GGTGTACACCCTGTCCCCATCCGCCGAGGAGOTGTCCAGGA
GCAAAGTCAGCATAACCTGCCTGGTCACTGGCTTCTACCCACCTGACATCGATGTCGAG
TGGAAGAGCAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCACCCCGCCCCAGS
 AGGACGTGGACGGGACCTACTTCCTGTACAGCAAGCTCGCGGTGGACAAGGCCAGCTGG
CAGCGTGGAGACCCATTCCAGTGTGOGGTGATGCACGAGGCTCTGCACAACCACTACAC

CC
(SEQ ID NO: 69)

1gG6"

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCGGCAGGGACACGTCTG
GCCCTAACGTGGCCTTGGGCTGCCTGACCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
 ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCACGGTGACCGTGCOGGCCAGGAGCTCGTCCAGAA
 AGTGCTTCACGTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACCTGTGTGTT
GGACGACCATGTCCCATATGCCCAGCCTGTGAAGGGAACGGGCCCTCGATCTTCATCTT
CCCTCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCCGAGGTCACGTGCGTGG
TGGTAGATGTGAGCCAGGAAAACCCGGAGGTCCAGTTCTCCTGGTACGTGGACGGCGAA
GAGGTGCACACGGCCGAGACGAGGCCAAAGGAGGAGCAGTTCAACAGCACCTACCGTGT
(QGTCAGCATCCTACCCATCCAGCACCAQGACTGGCTGAAGGGAAAGGAGTTCGAGTGCA
 AGGTCAACAACAAAGACCTCCCAGCCCCCATCACAAGGATCATCTCCAAGGCCAAAGGG
CCGAGCCGGGAGCCGCAGATGTACACCCTGTCCCCATCCGCCGAGGAGCTGTCCAGGA
GCAAAGTCAGCATAACCTGCCTGGTCACTGGCTTCTACCCACCTGACATCGATGTCGAG
| TGGAAGAGCAACGGACAQCGGGAGCCAGAGAGCAATTACCGCTCCACCCCGCCCCAGGA|
GGACGAGGACGGGACCTACTTCCTGTACAGCAAACTCGCGGTGGACAAGGCGAGGTTGS
AGAGTGGAGGCATCCACTGTGCGGTGATGCACGAGGCTCTGCACAACCACTACACCCAG
AAGTCCATCTCCAAGACT

(SEQ D NO: 1)

APKTAPSVYPLAPCGRDTSGPNVALG [EU372855
CLASSYFPEPVTLTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDLCVGRPCPL
GPACEGPGPSVFIFPPKPKDTLMISRT
PQVTCVVVDVSQENPEVQFSWYVDG
VEVHTAQTRPKEAQFNSTYRVVSVLPL
QHEDWLKGKEFECKVNNKDLPAPITRIE
SKAKGPSREPQVY TLSPSAEELSRSKYV|
SITCLVTGFYPPDIDVEWKSNGQPEPE
GNYRTTPPQQDVDGTYFLYSKLAVDK
ASWQRGDPFQCAVMHEALHNHYT

[APKTAPSVYPLAPCSRDTSGPNVALG [EU372657
CLVSSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPAHSLSS
KRYTCNVNHPATKTKVDLCVGRPCPI
CPGCEVAGPSVFIFPPKPKDILMISRTP
EVTOVVVDVSKEHAEVQFSWYVDGEE
VHTAETRPKEEQFNSTYRVVSVLPIQH
EDWLKGKEFECKVNNEDLPGPITRTIS
KAKGVVRSPEVYTLPPPAEELSKSIVT
LTCLVKSIFP?FTHVEWKINGKPEPENA
YRTTPPQEDEDRTYFLYSKLAVDKAR
WDHGETFECAVMHEALHNHYTOKSIS
GCATAGTCACGCTAACCTGCCTGGTCAAAAGCATCTTCCCGNCTTTCATCCATGTTGAGT |KT(

EU372656

APKTAPSVYPLAPCGRDTSGPNVALG [EU372653
SYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSTVTVPARSSSRK|
CFTCNVNHPATTTKVDLCVGRPCPIC
PACEGNGPSVFIFPPKPKDTLMISRTP
EVTCVVVDVSQENPEVQFSWYVDGEE
VHTAETRPKEEQFNSTYRVVSVLPIQH
QDWLKGKEFECKVNNKDLPAPITRISK
AKGPSREPQVYTLSPSAEELSRSKVSI
 TCLVTGFYPPDIDVEWKSNQQPEPEG
NYRSTPPQEDEDGTYFLYSKLAVDKA
RLQSGGIHCAVMHEALHNHYTQKSISK

Viing hing
dinh chudl
nhe Ig lon

Bién thé Ig
kapa (CK) 1

Bién thé Ig
kapa (CK) 2

Blén thé Ig
lamda (CL)
1

Bién thé Ig
lamda (Ct)
2

Schwartz J.C. et

hitto://wwyimat.ore/I
MGTrepertoire/indexp | al.Immunogenetios,
ho?section=LocusGen

84, 303-311 (2012).
PMID: 22109540

FP312898 ~ 1

CU6S4848  |=IGL(

CU467669  [htto://www.imgtore/|
MGTrepertoire/indoxp|
ho?section=LocusGen
essrepertoi
le&species=Pig&eroup

CU467598 |=IGKC
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19/177

Loal

Mign lg

Trinh ty nucleotit

[Trinh ty axit amin 86 truy cip

Ngan hang gen

Kho dY ligu IMGT

I Tai liéu vién din

hoc: Bubalus
bubalis)

 Trau (Tén khoa

chudl néng Ig
tréu
(CH1~CH3)

Ving héng dinh [1EG1?

GAGCGGCGTGCACACCTTCCCGGCCGTCCTTCAGTCC
TCCGGGCTCTACTCTCTCAGCAGCAGGGTGACGCGCGC
CCGCCAGCGCCACAAAAAGCCAGAGCTTCACCTGCAA
CGTAGCCCACCCGGCCAGCAGCACCAAGGTGGACAAG
GCTGTTGTTCCOCCATGCAGAGCGAAACCCTGTGATTG
CTGCCCACCCCCTGAGCTCCCCGGAGGACCCTCTGTC
TTCATCTTCCCACCAAAAGCCAAGGACACCCTCACAAT
CTCTGGAACTCCTGAGGTCACGTGTGTGGTGGTGGAC
GTGGGCCACGATGACCCCGAGGTGAAGTTCTCCTGGT
TCGTGGACGATGTGGAGGTAAACACAGCCAGGACGAA
GCCAAGAGAGGAGCAGTTCAACAGCAGGTAGCGCGTG
GTCAGCGCCCTGCCCATCCAGCACAACGACTGGACTG
GAGGAAAGGAGTTCAAGTGCAAGGTCTACAATGAAGGC
CTCCCAGCCCGCATCGTGAGGAGCATCTCCAGGACCA
AAGGGCAGGCCCGGGAGCCGCAGGTGTACGTCCTGGC
CCCACCCCAGGACGAGCTCAGCAAAAGCACGGTCAGC
ATCACTTGCATGGTCACTGGGTTCTAGCCAGACTACAT
CGCCGTAGAGTGGCAGAAAGATGGGCAGCCTGAGTCA
GAGGACAAATATGGCAGGAGGCGGCCCCAGCTGGACA
GCGATGGCTCCTACTTCCTGTACAGCAGGCTCAGGGT
GAACAAGAACAGCTGGCAAGAAGGAGGCGCCTACACG
TGTGTAGTGATGCATGAGGC

(SEQ ID NO: 73)

ATKSQTFTCNVAHPASSTKVDKAVVP
PCRPKPCDCCPPPELPGGPSVFIFPPK
PKDTLTISGTPEVTCVVVDVGHDDPEV
KFSWFVDDVEVNTARTKPREEQFNSTY
RVVSALPIQHNDWTGGKEFKCKVYNEG
LPAPIVRTISRTKGQAREPQVYVLAPP
QDELSKSTVSITCMVTGFYPDYIAVEW
QKDGQPESEDKYGTTPPQLDSDGSYF
LYSRLRVNKNSWQEGGAYTCVVMHE
(SEQ ID NO: 72)

SGVHTFPAVLQSSGLYSLSSTVTAPAS |NW 00569090 | Chua ding ky

18G2?

GCCTCCATCACAGCCCCGAAAGTCTACCCTCTGACTTG
TTGCCGCGGGGAAACGTCCAGCTCCACCGTGACCCTG
GGCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGA
CCGTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGT
GCACACCTTCCCGGCCGTCCTTCAGTCCTCTGGGCTC
TAGTCTCTCAGCAGCACGGTGACCGCGCCCGCCAGCG
CCACAAAAAGCCAGACCTTCACCTGCAACGTAGCCCAC
CCGGCCAGCAGCACCAAGGTGGACACGGCTGTTGGGT
TCTCCAGTGACTGCTGCAAGTTTCCTAAGCCTTGTGTG
AGGGGACCATCTGTCTTCATCTTCCCGCCGAAACCCAA
AGACACCCTGATGATCACAGGAAATCOCGAGGTCACAT
GTGTGGTGGTGGACGTGGGCCGGGATAACCCCGAGGT
GCAGTTCTCCTGGTTCGTGGGTGATGTGGAGGTGCAC
ACGGGCAGGTCGAAGCCGAGAGAGGAGCAGTTCAACA
GCACOTACCGCGTGGTCAGCACCCTGCCCATCCAGCA
CAATGACTGGACTGGAGGAAAGGAGTTCAAGTGCAAG
GTCAACAACAAAGGCCTCCCAGCCCCCATCGTGAGGA
CCATCTCCAGGACCAAAGGGCAGGCCCGGGAGCCGCA
GGTGTACGTCCTGGCCCCACCCCAGGAAGAGCTCAGC
AAAAGCACGGTCAGCGTCACTTGCATGGTCAGTGGCTT
CTACCCAGACTACATCGCCGTAGAGTGGCATAGAGACC
GGCAGGCTGAGTCGGAGGACAAGTACCGCAGGACCCC
GCCCCAGCTGGACAGCGATGGCTCCTACTTCCTGTAG
AGCAGGCTCAAGGTGAACAAGAACAGCTGGCAAGAAG
GAGGCGCCTACACGTGTGTAGTGATGCATGAGGC
(SEQ ID NO: 75)

LVSSYMPEPVTVTWNSGALKSGVHTF
PAVLQSSGLYSLSSTVTAPASATKSQT
FTCNVAHPASSTKVDTAVGFSSDCCK
FPKPCVRGPSVFIFPPKPKDTLMITGNP
EVTCVVVDVGRDNPEVQFSWFVGDVE
VHTGRSKPREEQFNSTYRVVSTLPIQH
NDWTGGKEFKCKVNNKGLPAPIVRTIS
RTKGQAREPQVYVLAPPQEELSKSTVS
VTCMVTGFYPDYIAVEWHRDRQAESED
KYRTTPPQLDSDGSYFLYSRLKVNKNS
WQEGGAYTCVVMHE

(SEQ ID NO: 74)

ASITAPKVYPLTSCRGETSSSTVTLGC |NW_00576614

1gG3?

GCCTCCACCACAGCCCCGAAAGTCTAGCCTCTGGCAT

CCAGCTGCGGGGACACGTCCAGCTCCACCGTGACCCT
GGGCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTG
ACCGTGACCTGGAACTCGGGTGCCCTGAAGAACGGCG

TGCACACCTTCCCGGCCGTCCGGCAGTCCTCCGGGCT
CTACTCTCTCAGCAGCATGGTGACCATGCCCACCAGCA
CCGGAGGAACGCAGACCTTCACCTGCAACGTAGCCCA

CCCGGCCAGCAGCACCAAGGTGGACACGGCTGTCACT
GCAAGGCATCCGGTCCCGAAGACACCAGAGACACCTA

TCCATCCTGTAAAACCCCCAACCCAGGAGCCCAGAGAT
GAAAAGACACCCTGCCAGTGTCCCAAATGCCCAGAAGC
 TCTGGGAGGACTGTCTGTCTTCATCTTCCCACCGAAAC
CCAAGGACACCCTCACAATCTCTGGAACGCCCGAGGT

CACGTGTGTGGTGGTGGACGTGGGCCAGGATGACCCC
GAAGTGCAGTTCTCCTGGTTCGTGGATGACGTGGAGG

TGCACACAGCCAGGATGAAGCCAAGAGAGGAGCAGTT

CAACAGCACCTACCGCGTGGTCAGCGCCCTGCCCATC
CAGCACCAGGACTGGCTGCGGGAAAAGGAGTTCAAGT

GCAAGGTCAACAACAAAGGCCTCCCGGCCCCCATCGT

GAGGACCATCTCCAGGACCAAAGGGCAGGCCCGGGAG
CCACAGGTGTATGTCCTGGCCCCACCCCGGGAAGAGC
' TCAGCAAAAGCACGCTCAGCCTCACCTGCCTAATCACC
GGCTTCTACCCAGAAGAGGTAGACGTGGAGTGGCAGA

GAAATGGGCAGCCTGAGTCAGAGGACAAGTACCACAC

GACCCCACCCCAGCTGGACGCTGACGGCTCCTACTTC

CTGTACAGCAGGCTCAGGGTGAACAGGAGCAGCTGGC
AGGAAGGAGACCACTACACGTGTGCAGTGATGCATGAA
GCTTTACGGAATCACTACAAAGAGAAGCCCATCTCGAG
GTCTCOGGGTAAATGA

(SEQ ID NO: 77)

LVSSYMPEPVTVTWNSGALKNGVHTF |6
PAVRQSSGLYSLSSMVTMPTSTAGTQ
TFTCNVAHPASSTKVDTAVTARHPVP
KTPETPIHPVKPPTQEPRDEKTPCQGP
KCPEPLGGLSVFIFPPKPKDTLTISGTP
EVTCVVVDVGQDDPEVQFSWFVDDVE
VHTARMKPREEQFNSTYRVVSALPIQH
QDWLREKEFKCKVNNKGLPAPIVRTISR
TKGQAREPQVYVLAPPREELSKSTLSL
TCLITGFYPEEVDVEWQRNGQPESEDK
YHTTPPQLDADGSYFLYSRLRVNRSSW)
QEGDHYTCAVMHEALRNHYKEKPISRS
PGK*

(SEQ ID NO: 76)

ASTTAPKVYPLASSCGDTSSSTVTLGCNW_00578420

Khéng cé

chudi nhe Ig
tréu
(CH1~CH3)

Viing héng dinh |Ig lamda?

GAGCCCAAGTCGGCACGCTGAGTGACCCTGTTGCCAC

CCTCCACGGAGGAGCTCAGCGCCAACAAGGCCACCCT
GGTGTGTCTCATCAGCGAGTTCTAGCCGGGTAGCATGA
COGTGGCCAGGAAGGCAGACGGCAGCACCATCACCCG
GAACGTGGAGACCACCCGGGCCTCCAAACAGAGCAAC

 AGCAAGTACGCGGCCAGGAGCTACCTGAGCCTGACGG
GCAGCGAGTGGAAATGGAAAGGCAGTTACAGCTGCGA

GGTCACGCAGGAGGGGAGCACCGTGACAAAGACAGTG
AAGCCCTCAGAGTGTTCTTAG

(SEQ ID NO: 79)

LISDFYPGSMTVARKADGSTITRNVETT
RASKQSNSKYAASSYLSLTGSEWKSKG
SYSCEVTHEGSTVTKTVKPSECS*
(SEQ ID NO: 78)

QPKSAPSVTLFPPSTEELSANKATLVG [NW_00588078 | Chura ding ky
6

Khéng c6
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Lodl

Mign Ig

Trinh ty nucleotit

Trinh ty axit amin SE truy c3p

INgén hang gen

Kho d lizu IMGT

Tal lidu viédn din

Nguol (Tén
khoa hoc:

Homo saplens)

ichudi ning Ig.
heuai
(CH1~CH3)

|Ving hiing dinh

Blén thé IgG4 1

GAGTCCAAATATGGTCCCCCATGCCCATCATGCCCA
GCACCTGAGTTCCTGGGGGGAGCATCAGTCTTCCTG
TTCCCCCCAAAACCCAAGGACACTCTCATGATCTCC
CGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTG
AGCCAGGAAGACCCCGAGGTCCAGTTCAAGTGGTAC
GTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAG
CCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTG
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTG
AACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA
GGOCTCCCGTCCTCCATCGAGAAAACCATCTCCAAA
GCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACC
CTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAG
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCG
AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
GCGGAGAACAACTACAAGAGCACGGCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTA
ACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTC
' TTCTCATGCTCCGTGATGCATGAGGCTCTGCACAAC
GACTACACACAGAAGAGCCTCTCCCTGTCTCTGGGT

AAATGA
(SEQ ID NO: 14)

ESKYGPPCPSCPAPEFLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSQEDPE
VQFNWYVDGVEVHNAKTKPREEQFNS
TYRVVSVLTVLHQDWLNGKEYKCKVS
NKGLPSSIEKTISKAKGQPREPQVYTLP
PSQEEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFL|
'YSRLTVDKSRWQEGNVFSCSVMHEAL
HNHYTQKSLSLSLGK*

(SEQ ID NO: 12)

KO1316

Bién thé 1gG4 2

GAGTCCAAATATGGTCCCCCGTGCCCATCATGCCCA
GCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTG
' TTCCCCCCAAAACCCAAGGACACTCTCATGATCTCC
CGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTG
AGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTAC
GTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAG
CCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTG
GTCAGCGTCCTCACCGTCGTGOACCAGGACTGGCTG
AACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA
GGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAA
GCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACC
CTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAG
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCC
AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTA
ACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTC
TTCTCATGCTCCGTGATGCATGAGGCTGTGCACAAC
CACTACACGCAGAAGAGCCTCTCCCTGTCTCTGGGT

AAATGA
(SEQ ID NO: 81)

htto://www.imet.org/|
MGTrepertoire/index.n
n |PMID: 6299662

Ellison J. et al, DNA,
1,11-18 (1981).

ESKYGPPCPSCPAPEFLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVSQEDPE
VQFNWYVDGVEVHNAKTKPREEQFNS
TYRVVSVLTVVHQDWLNGKEYKCKVS
NKGLPSSIEKTISKAKGQPREPQVYTLP
PSQEEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFL!
YSRLTVDKSRWQEGNVFSCSVMHEAL
HNHYTQKSLSLSLGK*

(SEQ ID NO: 80)

AJ001563

Bién thé 1gG4 3

GCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTG
TTCCCCCCAAAACCCAAGGACACTCTCATGATCTCC

CGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTG
AGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTAC
GTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAG
CCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTG
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTG
AACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA

GGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAA

GCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACC
CTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAG
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCC

AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC

ACCGTGGACAAGAGCAGGTGGCAGGAGGGGAACGTC
TTCTCATGCTCCGTGATGCATGAGGCTCTGCACAAC

CACTACACGCAGAAGAGCCTCTCCCTGTCTCTGGGT

AAATGA

(SEQ ID NO: 83)

APEFLGGPSVFLFPPKPKDTLMISRTPE(AJ001564
VTCVVVDVSQEDPEVQFNWYVDGVEV
HNAKTKPREEQFNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKGLPSSIEKTISKA
KGQPREPQVYTLPPSQEEMTKNQVSL

TCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQE
GNVFSCSVMHEALHNHYTQKSLSLSLG
K*

(SEQ ID NO: 82)

Brusco A. et al, Eur.
J. Immunogenet., 25,
349-355 (1998).
PMID: 9805657

lchudi nhe Ig
Inguerd
l(CH1~CH3)

ung hing dinh

Ig kapa (CK)

ACTGTGGGTGCACCATCTGTGTTCATCTTCCCGGCA
TOTGATGAGCAGTTGAAATCTGGAAGTGCCTCTGTT
GTGTGCCTGOTGAATAACTTGTATCCCAGAGAGGCC
AAAGTACAGTGGAAGGTGGATAAGGCCGTCGAATCG
GGTAACTCGCAGGAGAGTGTGACAGAGCAGGAGAGC
AAGGACAGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGAGTAGGAGAAACAGAAAGTCTAC
GCCTGCGAAGTCACCCATGAGGGCGTGAGCTCGCCC
GTCACAAAGAGCTTCAAGAGGGGAGAGTGTTAG
(SEQ ID NO: 13)

TVAAPSVFIFPPSDEQLKSGTASVVCL
LNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC*
(SEQ ID NO: 11)

X96754

Khéng cé
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21177

Lol

Mizn Ig

Trinh ty nucleotit

SG truy c3p
Trinh ty axit amin

Ngin hing gen|

Kho dir ligu IMGT

T3l 11gu vign din

85 (Ten khoa hoc: [Viung hing dinh

bos taurus)

chudi nang Ig bd
(cH1~CH3)

B1&n thé
1gG1 1

GCGGGGACAAGTCCAGCTCCACCGTGACCCTGGGCTGCCTGG
' TCTCCAGCTACATGCCCGAGCCGGTGACCGTGACCTGGAACT
CGGGTGCCCTGAAGAGCGGCGTGCACACCTTCCCGGCTGTCC

.GCCOGGCAGCACCTCAGGACAGACCTTCACCTGCAACGTAGC
CCACCCGGOCAGCAGCACCAAGGTGGACAAGGCTGTTGATCC

AGGACACCCTCACAATCTCGGGAACGCCCGAGGTCACGTGTG
 TGGTGATGGACGTGGGCCACGATGACCCCGAGGTGAAGTTCT
CCTGGTTCATGGACGACGTGGAGGTAAACACAGCCACGACGA
AGCCGAGAGAGGAGCAGTTCAACAGCACCTACCGCGTGGTCA
GGGCCCTACACATCCAGCACCAGGACTGGACTGGAGGAAAGG
AGTTCAAGTGCAAGGTCCACAACGAAGGCCTCCCGGCCCCCA

GGCAGGTGTATATCCTGGCCCCACCCCAGGAAGAGCTCAGCA
AGACTACATCGCCGTQGAGTGGCAGAGAAACGGGCAGCCTGA

AACAGCTGGCAGGAAGGAGACACCTACACQTGTGTGGTGATG

AGTCTGCGGGTAAATGA
(SEQ ID NO: 82)

TTCAGTCCTCCGGGCTGTACTCTCTCAGCAGCATGGTGACOGT |VKFSWFVDDVEVNTATTKPREEQFNSTYRVVSALRIQH

CACATGCAAACCATCACCCTGTGACTGTTGCCCACCCCCTGAG |PESEDKYGTTPPQLDADSSYFLYSKLRVDRNSWQEGDT
CTCCOCGGAGGACCCTCTGTCTTCATCTTCCCACCGAAACCCA | YTCVVMHEALHNHY TQKSTSKSAGK*

TCGTGAGGACCATCTCCAGGACCAAAGGGCCGGCCCGGGAGC
AAAGCACGGTGAGCCTCACCTGCATGGTCACCAGCTTCTACCC

GTGGGAGGACAAGTACGGCACGACCCCGCCCCAGCTGGACGS
GCGACAGCTCCTACTTCCTGTACAGCAAGCTCAGGATGGACAGG

CACGAGGCCCTGCACAATCACTACACGCAGAAGTCCACCTCTA

GCCTCCACCACAGCCCCGAAAGTGTACCCTCTGAGTTCTTGCT |ASTTAPKVYPLSSCCGDKSSSTVTLGCLVSSYMPEPVT |X62916

VTWNSGALKSGVHTFPAVLQSSGLYSLSSMVTVPGSTS
GQTFTCNVAHPASSTKVDKAVDPTCKPSPCDCCPPPE
LPGGPSVFIFPPKPKDTLTISGTPEVTCVVVDVGHDDPE

QDWTGGKEFKCKVHNEGLPAPIVRTISRTKGPAREPQV
YVLAPPQEELSKSTVSLTCMVTSFYPDYIAVEWQRNGQ

(SEQ ID NO: 84)

8lén thé
18612

 TCTCCAGCTACATGCCCGAGCOGGTGACCGTGACCTGGAACT

GCCCGGCAGCACCTCAGGACAGACCTTCACCTGCAACGTAGC
GCAGCOGGCCAGCAGCACCAAGGTGGACAAGGCTGTTGATCC

AGGACACCCTCACAATCTCGGGAACGCCCGAGGTCACGTGTG
TGGTGGTGGACGTGGGCCACGATGACCCCGAGGTGAAGTTCT
CCTGGTTCATGGACGACGTGGAGGTAAACACAGCCACGACGA
AGCCGAGAGAGGAGCAGTTCAACAGCACCTACCGCGTGGTCA
 AGTTCAAGTGCAAGGTCCACAACGAAGGCCTCCCGGCCCCCA
CGCAGGTGTATGTCCTGGCCCCACCCCAGGAAGAGCTCAGCA

AGACTACATCGCCGTGGAGTGGCAGAGAAACGGGCAGCCTGA

AACAGCTGGCAGGAAGGAGACACCTACACGTGTGTGGTGATG

AGTCTGCGGGTAAATGA
(SEQ 1D NO: 93)

COGGTGCCOTGAAGAGCGGCGTGOACAGCTTGCCGGOCGTCC |LPGGPSVFIFPPKPKDTLTISGTPEVTCVVVDVGHDDPE
TTCAGTCCTCCQGGGCTGTACTCTCTCAGCAGCATGGTGACCGT | VKFSWFVDDVEVNTATTKPREEQFNSTYRVVSALRIGH

CACATGCAAACCATCACCCTGTGACTGTTGCCCACCCCCTGAG |PESEDKYGTTPPQLDADSSYFLYSKLRVDRNSWQEGDT
CTCCCCGGAGGACCCTCTATCTTCATCTTCCCACCGAAACCCA | YTCVVMHEALHNHYTQKSTSKSAGK*

GCGCCCTGCGCATGCAGCACCAGGACTGGACTAGAGGAAAGG
TCGTGAGGACCATCTCCAGGACCAAAGGGCCGGCCCGGGAGC
 AAAGCACGGTCAGCCTCACCTGCATGGTCACCAGCTTCTACCC

GTCGGAGGACAAGTACGGCACGACCCCGCCCCAGCTGGACGC
CGACAGCTCCTACTTCCTGTACAGCAAGCTCAGGGTGGACAGG

GCACGAGGCCCTGCACAATCACTACACGCAGAAGTCCACCTCTA

GCGTCOACCACAGCCCGGAAAGTCTACCCTCTGAGTTCTTGCT |ASTTAPKVYPLSSCCGDKSSSTVTLGCLVSSYMPEPVT [X16701
GCGGGGACAAGTCCAGCTCCACCGTGACCCTGGGCTGCCTGG |VIWNSGALKSGVHTFPAVLQSSGLYSLSSMVTVPGSTS |(M25278)

GQTFTCNVAHPASSTKVDKAVDPTCKPSPCDCCPPPE

QDWTGGKEFKCKVHNEGLPAPIVRTISRTKGPAREPQV
YVLAPPQEELSKSTVSLTCMVTSFYPDYIAVEWQRNGQ

(SEQ ID NO: 85)

Bién thé
16613

'TCTCCAGCTACATGCCGGAGCCGGTGACCGTGACCTGGAACT

GCCTOCACCACAGCCCCGAAAGTOTAGCCTCTGAGTTCTTGCT |ASTTAPKVYPLSSCCGDKSSSTVTLGCLVSSYMPEPVT |S82409
GCGGGGACAAGTCCAGCTCCACCGTGACCCTGGGCTGCCTGG |VIWNSGALKSGVHTFPAVLQSSGLYSLSSMVTVPGSTS

GTQTFTCNVAHPASSTKVDKAVDPRCKTTCDCCPPPE

GCCCGGCAGCACCTCAGGAACCCAGACCTTCACCTGCAACGT

AGGACACCCTCACAATCTCGGGAACGCCOGAGGTCACGTGTG
TGGTGGTGGACGTGGGOCACGATGACCCCGAGGTGAAGTTCT
CCTGGTTCGTGGACGACGTGGAGGTAAACACAGCCACGACGA
 AGCCGAGAGAGGAGOAGTTCAACAGCACCTAGCGCGTGGTCA
GCGCCCTGCGCATCCAGCACCAGGACTGGACTGGAGGAAAGG

GCAGGTGTATGTCCTGGCCOCACCCCAGGAAGAGCTCAGCAA

GACTACATCGCCGTGGAGTGGCAGAGAAATGGGCAGCCTGAG
'TCAGAGGACAAGTACGGCACGACCCCTCOCCAGCTGGACGCC
GAGGGCTOCTACTTCCTGTAGAGCAGGCTCAGGGTGGACAGG
AACAGCTGGCAGGAAGGAGACACCTACACGTGTGTGGTGATG

AGTOTGOGGGTAAATGA
(SEQ ID NO: 84)

CGGGTGCCOTGAAGAGOGGCGTGCACACCTTCCCGGCCGTCC (LPGG
TTCAGTCOTCCGGGCTOTACTCTCTCAGCAGCATGGTGACCGT |VKFSWFVDDVEVNTAT TKPREEQFNSTYRVVSALRIGH

AGCCCACCCGGCCAGCAGCAGCAAGGTGGACAAGGCTGTTGA |YVLAPPQEELSKSTVSLTCMVTSFYPDYIAVEWQRNGQ

TCOCAGATGCAAAACAACCTGTGACTGTTGCCCACCGCCTGAG [PESEDKYGTTPPQLDADGSYFLYSRLRVDRNSWQEGDT
CTCCOTGGAGGACCCTCTGTCTTCATGTTCCCACCGAAACCCA |YTCVVMHEALHNHYTQKSTSKSAGK*

AGTTCAAGTGCAAGGTCCACAACGAAGGCCTCCCAGCGCCCAT
CGTGAGGACCATCTCCAGGACCAAAGGGCCGGCCCGGGAGCC

AAGOACGGTCAGOCTCACCTGCATGGTCACCAGCTTCTACCCA

CACGAGGOCCTGCACAATCACTACACGCAGAAGTCCACCTCTA

PKPKDTLTISGTPEVTOV Vv DPE

QDWTGGKEFKCKVHNEGLPAPIVRTISRTKGPAREPQV

(SEQ ID NO: 86)

Bién thé
1gG2 1

GCGGAGACACATCCAGCTCCACCGTGACCCTGGGCTGCCTGG
‘TGTCCAGCTACATGCCCGAGCCGGTGACCGTGACCTGGAACT

GCCCGCCAGCAGCTCAGGACAGACCTTCACCTGCAACGTAGC

CGTGGGCCACGATAACCCCGAGGTGCAGTTCTCCTGGTTCGT
CATCCAGCACCAGGACTGGACTGGAGGAAAGGAGTTCAAGTG

GTCCTGGACCCACCCAAGGAAGAGCTCAGCAAAAGCACGCTC

GGAAGGAGACGCCTAGACGTGTGTGGTGATGCACGAGGCCCT

AAATGA
(SEQ 1D NO: 95)

CGGGTGCCCTGAAGAGCGGCGTGCACACCTTCCCGACTGTCG [PSVFIFPPKPKDTLMITGTPEVTCVVWNVGHDNPEVQFS
TTCAGTCCTCCGGGCTCTACTCTCTCAGCAGCATGGTGACCGT [WFVDDVEVHTARSKPREEQFNSTYRVVSALPIQHQDWT

CCACCCGGCCAGCAGCACCAAGGTGGACAAGGCTGTTGGGGT |PKEELSKSTLSVTCMVTGFYPEDVAVEWQRNRQTESED
CTCCATTGACTGCTCCAAGTQTCATAACCAGCCTTGCGTGAGG [KYRTTPPQLDTDRSYFLYSKLRVDRNSWQEGDAYTGVY
GAACCATCTGTCTTCATCTTGCCACCGAAAGCCAAAGACACCC (MHEALHNHYMOKSTSKSAGK*
TGATGATCACAGGAACGCCCGAGGTCACGTGTGTGGTGGTGAA| (SEQ ID NO: 87)

GGATGACGTGGAGGTGCACACGGCCAGGTCGAAGCCAAGAGA
GGAGCAGTTCAACAGCACGTACCGCGTGGTCAGCGCCCTGCC

CAAGGTCAACAACAAAGGCCTCTCGGCCCCCATCGTGAGGATC
ATCTCCAGGAGCAAAGGGCCGGCCCGGGAGCCGCAGGTGTAT

AGCGTCACCTGCATGGTCACCGGCTTCTACCCAGAAGATGTAG
CCGTGGAGTGGCAGAGAAACCGGCAGACTGAGTCGGAGGACA
AGTACCGCACGACCCCGCCCCAGCTGGACACCGACCGCTCCT
 ACTTCCTGTACAGCAAGCTCAGGGTGGACAGGAACAGCTGGCA

GCACAATCACTACATGCAGAAGTCCACCTCTAAGTCTGCGGGT

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGGCATCCAGCT|ASTTAPKVYPLASSCGDTSSSTVTLGCLYSSYMPEPVT |S82407

VTWNSGALKSGVHTFPAVLQSSGLYSLSSMVTVPASSS
GQTFTCNVAHPASSTKVDKAVGVSIDCSKCHNQPCVRE

GGKEFKCKVNNKGLSAPIVRIISRSKGPAREPQVYVLDP
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Blén thé
1G22

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGAGTTCTTGCT
GCGGGGACAAGTCCAGCTCCACCGTGACCCTGGGCTGCCTGG
TGTCCAGCTACATGCCCGAGCCGGTGACCGTGAGCTGGAACT
CQGATGCCCTGAAGAGCGGCGTGCACACCTTCCCGGCCGTCC
TTCAGTCCTCCAGGCTCTACTCTCTCAGCAGCATGGTGACCGT
GCCCGACAGCACCTCAGGACAGACCTTCACCTGCAACGTAGC
CCACCCGGCCAGCAGCACCAAGGTGGACAAGGCTGTTGGGGT
CTCCAGTGACTGCTCCAAGCCTAATAACCAGCATTGCGTGAGG
GAACCATCTGTCTTCATCTTCCCACCGAAACCCAAAGACACCC
TGATGATCACAGGAACGCCCGAGGTCACGTGTGTGGTGGTGAA|
CGTGGGCCACGATAACCCCGAGGTGCAGTTCTCOTGGTTCGT
GGACGACGTGGAGGTGCACACGGCCAGGACGAAGCCGAGAGA
GGAGCAGTTCAACAGCACGTACCGCGTGGTGAGCGCCCTGCC
CATCCAGCACCAGGACTGGACTGGAGGAAAGGAGTTCAAGTG
CAAGGTCAACATCAAAGGCCTCTCGGCCTCCATCATGAGGATC
ATCTCCAGGAGCAAAGGGCCGGCCCGGGAGCCGCAGGTGTAT
GTCCTGGACCCACCCAAGGAAGAGCTCAGCAAAAGCACGGTC
AGCGTCACCTGCATGGTCATCGGCTTCTACCCAGAAGATGTAG
ACGTGGAGTGGCAGAGAGACCGGCAGACTGAGTCGGAGGACA
AGTACCGCACGACCCCACCCCAGCTGGACGCCGACCACTCCT
ACTTCCTGTACAGCAAGCTCAGGGTGGACAGGAACAGCTGGCA
GAGAGGAGACACCTACACGTGTGTGGTGATGCACGAGGCCGT
GOACAATCACTACATGCAGAAGTCCACCTCTAAGTCTGCGGGT

AAATGA
(SEQ ID NO: 96)

ASTTAPKVYPLSSCCGDKSSSTVTLGCLVSSYMPERVT [M38946

VTWNSGALKSGVHTFPAVLQSSGLYSLSSMVTVPGSTS (X06703)
GQTFTCNVAHPASSTKVDKAVGVSSDCSKPNNQHCVR
EPSVFIFPPKPKDTLMITGTPEVTCVVVNVGHDNPEVQF
SWFVDDVEVHTARTKPREEQFNSTYRVVSALPIQHQDW
TGGKEFKCKVNIKGLSASIVRIISRSKGPAREPQVYVLDP
PKEELSKSTVSVTCMVIGFYPEDVDVEWQRDRQTESED

KYRTTPPQLDADRSYFLYSKLRVDRNSWQRGDTYTCVV
MHEALHNHYMQKSTSKSAGK*

(SEQ ID NO: 88)

Bién thé
18623

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGAGTTCTTGCT
GCGGGGACAAGTCCAGCTCGGGGGTGACCCTGGGCTGCCTGG
'TCTGCAGCTACATGCCCGAGCOGGTGACCGTGACCTGGAACT
CGGGTGCCCTGAAGAGCGGCATGCACACCTTCCCGGCCGTCC
' TTCAGTCCTCCGGGCTCTACTCTCTCAGCAGCATGGTGACCGT
GCCCGCCAGCAGCTCAGGAACCCAGACCTTCACCTGCAACGT
AGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGGCTGTTGG
GGTCTCCAGTGACTGCTCCAAGCCTAATAACCAGCATTGCGTG
AGGGAACGCATCTGTCTTCATCTTCCCACCGAAACCCAAAGACA
CCCTGATGATCACAGGAACGCCCGAGGTCACGTGTGTGGTGG
TGAACGTGGGCCACGATAACCCCGAGGTGCAGTTCTCCTGGTT
CGTGGACGACGTGGAGGTGCACACGGCCAGGACGAAGCCGAG
AGAGGAGCAGTTCAACAGCACGTACCGOGTGGTCAGCGCCCT
GCCCATCCAGCACCAGGACTGGACTGGAGGAAAGGAGTTCAA
GTGCAAGGTCAACATCAAAGGCCTCTCGGCCTCOATCGTGAGG
ATCATCTCCAGGAGCAAAGGGCCGGCCCGGGAGGCACAGGTG
 TATGTCCTGGACCCACCCAAGGAAGAGCTCAGCAAAAGCACGG
' TCAGCCTCAGCTGCATGGTCATCGGCTTCTACCCAGAAGATGT
AGACGTGGAGTGGCAGAGAGACCGGCAGACTGAGTCGGAGGA
GAAGTACCGCACGACCCCGCCCCAGCTGGACGCCGACCGCTC
OCTAGTTCCTGTACAGCAAGCTCAGGGTGGACAGGAACAGCTGG
OAGAGAGGAGACACCTACACGTGTGTGGTGATGCACGAGGCC
CTGCAGAATCACTACATGOAGAAGTCCACCTCTAAGTCTGCGG
GTAAATGA

(SEQ ID NO: 97)

ASTTAPKVYPLSSCCGDKSSSGVTLGCLYSSYMPEPVT |X16702

VTWNSGALKSGVHTFPAVLQSSGLYSLSSMVTVPASSS |(M25278)
GTQTFTCNVAHPASSTKVDKAVGVSSDCSKPNNQHCY
REPSVFIFPPKPKDTLMITGTPEVTCVVVNVGHDNPEVQ
FSWFVDDVEVHTARTKPREEQFNSTYRVVSALPIQHQD

WTGGKEFKCKVNIKGLSASIVRISRSKGPAREPQVYVLD
PPKEELSKSTVSLTCMVIGFYPEDVDVEWQRDRQTESE

DKYRTTPPQLDADRSYFLYSKLRVDRNSWQRGDTYTCV
'VMHEALHNHYMQKSTSKSAGK*

(SEQ ID NO: 89)

Bién thé
1gG3 1

GCCTCCACCACAGCCCOGAAAGTCTACCCTCTGGCATCCAGCT)
GCGGAGACACATCCAGCTCCACCGTGACCCTGGGCTGCCTGG
TCTCCAGCTACATGCCCGAGCCGGTGACCGTGACCTGGAACT
CGGGTGCCOTGAAGAGCGGCGTGCACACCTTCCCGGCCATCC
GGCAGTCCTCTGGGCTGTACTCTCTCAGCAGCATGGTGACTGT
GCCCGCCAGCAGCTCAGAAACCCAGACCTTCACCTGCAACGTA
GCCCACCCGGCCAGCAGCACCAAGGTGGACAAGGCTGTCACT
GCAAGGCGTCCAGTCCCGACGACGCCAAAGACAACTATCCCT
CCTGGAAAACCCACAACCCCAAAGTCTGAAGTTGAAAAGACAC
CCTGCCAGTGTTCCAAATGCCCAGAACCTCTGGGAGGACTGTC
TGTOTTCATCTTCCCAGCGAAACCCAAGGACACCCTCACAATC
TCGGGAACGCCCGGAGGTCACGTGTGTGGTGGTGGACGTGGGO
CAGGATGACCCCGAGGTGCAGTTCTCCTGGTTCGTGGACGAC
GTGGAGGTGOACACGGCCAGGACGAAGCCGAGAGAGGAGCAG
 TTCAACAGCACCTACCGCGTGGTCAGCGCCCTGCGCATCCAG
CACCAGGACTGGCTGCAGGGAAAGGAGTTCAAGTGCAAGGTC
AACAACAAAGGCCTCCCGGCCCCCATTGTGAGGACCATCTCCA
GGACCAAAGGGCAGGCOCGGGAGCCGCAGGTGTATGTCCTGG
CGCCACCCCGGGAAGAGCTCAGCAAAAGCACGCTCAGCCTCA
CCTGCCTQATCACCGGTTTCTACCCAGAAGAGATAGACGTGGA
GTGGCAGAGAAATGGGCAGCCTGAGTCGGAGGACAAGTACCA
CACGACCGCACCCCAGCTGGATGCTGACGGCTCCTACTTCCT
GTACAGCAAGCTCAGGGTGAACAAGAGCAGCTGGCAGGAAGG
AGACCACTACACGTGTGCAGTGATGCACGAAGCTTTACGGAAT
CACTACAAAGAGAAGTCCATCTCGAGGTCTCCGGGTAAATGA
(SEQ ID NO: 98)

ASTTAPKVYPLASSCGDTSSSTVTLGCLVSSYMPEPVT |U63638

VTWNSGALKSGVHTFPAVRQSSGLYSLSSMVTVPASSS
ETQTFTCNVAHPASSTKVDKAVTARRPVPTTPKTTIPP
GKPTTPKSEVEKTPCQCSKCPEPLGGLSVFIFPPKPKDT
LTISGTPEVTCVVVDVGQDDPEVQFSWFVDDVEVHTAR
 TKPREEQFNSTYRVVSALRIQHQDWLQGKEFKCKVNNK
GLPAPIVRTISRTKGQAREPQVYVLAPPREELSKSTLSLT
CLITGFYPEEIDVEWQRNGQPESEDKYHTTAPQLDADGS
YFLYSKLRVNKSSWQEGDHYTCAVMHEALRNHYKEKSIS
RSPGK*

(SEQ ID NO: 90)

Bién thé
163 2

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGGCATCCCGC
' TGCGGAGACAOCATCCAGCTOCACCGTGAGCCTGGGCTGCCTG
GTCTCCAGCTACATGCCCGAGCCGGTGACCGTGACCTGGAAC
TCGGGTGCCCTGAAGAGTGGCGTGCACACCTTCCCGGCCATC
CTTCAGTCCTCCGGGCTGTACTCTCTCAGCAGCATGGTGACCG
TGCCCGCCAGCACCTCAGAAACCCAGACCTTCACCTGCAACGT|
AGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGGCTGTCAC
TGCAAQGGCGTCCAGTCCOGACGACGCCAAAGACAACCATCCC
TCCTGGAAAACCCACAACCCAGGAGTCTGAAGTTGAAAAGACA
CCCTGCCAGTGTTCCAAATGCCCAGAACCTCTGGGAGGACTGT'
CTGTCTTCATCTTGCCACCGAAACCCAAGGACACCCTCACAAT
CTCGGGAACGCCCGAGGTCACGTGTGTGGTGGTGGACGTGGG
CCAGGATGACCCCGAGGTGCAGTTCTCCTGGTTCGTGGACGA
CGTGGAGGTGCACACGGCCAGGACGAAGCCGAGAGAGGAGCA
GTTCAACAGCACCTACCGCGTGGTCAGCGCCCTGCGCATCCA
GCACCAGGACTGGCTGCAGGGAAAGGAGTTCAAGTGCAAGGT
CAACAACAAAGGCCTCCCGGCCCCCATTGTGAGGACCATCTCC
AGGACCAAAGGGCAGGCGCGGGAGCCGCAGGTGTATGTCCTG
GCCCCACCCCQGGAAGAGCTCAGCAAAAGCACGCTCAGCCTC
ACCTGCCTGATCACCGGTTTCTACCCAQAAGAGATAGACGTGG
AGTGGCAGAGAAATGGGCAGCCTGAGTCGGAGGACAAGTACC
ACACGACCGCACCCCAGCTGGATGCTGACGGCTCCTACTTCCT]|
GTACAGCAGGCTCAGGGTGAACAAGAGCAGOTGGCAGGAAGG
AGACCACTACACGTGTGOAGTGATGCATGAAGCTTTACGGAAT
OACTACAAAGAGAAGTCCATCTCGAGGTOTCOGGGTAAATGA
(SEQ ID NO: 99)

ASTTAPKVYPLASRCGDTSSSTVTLGCLVSSYMPEPVT |UB3639
VTWNSGALKSGVHTFPAVLQSSGLYSLSSMVTVPASTS
ETQTFTCNVAHPASSTKVDKAVTARRPVPTTPKTTIPP

GKPTTQESEVEKTPCQCSKCPEPLGGLSVFIFPPKPKDT
LTISGTPEVTCVVVDVGQDDPEVQFSWFYDDVEVHTAR
 TKPREEQFNSTYRVVSALRIQHQDWLQGKEFKCKVNNK
GLPAPIVRTISRTKGQAREPQVYVLAPPREELSKSTLSLT
CLITGFYPEEIDVEWQRNGQPESEDKYHTTAPQLDADGS
YFLYSRLRVNKSSWQEGDHYTCAVMHEALRNHYKEKS!

SRSPGK*

(SEQ ID NO: 81)

Ving hing dinh
chubi nhe Ig bd
(cL)

g lamda

CAGCCCAAGTCCCCACCCTCGGTCACCCTGTTCCCGCCCTCC
ACGQAGGAGCTCAACGGCAACAAGGGCACCCTGGTGTGTCTC
ATCAGCGACTTCTACCCGGGTAGCGTGACCGTGGTCTGGAAG
GCAGACGGCAGCACCATCACCCGCAACGTGGAGACCACCCGG
GCOTCCAAACAGAGCAACAGCAAGTACGCGGCCAGCAGCTAC
OTGAGCCTGACGAGCAGCGACTGGAAATCGAAAGGCAGTTACA
GOTGCGAGGTCACGCACGAGGGGAGCACCGTGACGAAGACAG
'TGAAGCCCTCAGAGTGTTCTTAG

(SEQ ID NO: 101)

22/177

QPKSPPSYTLFPPSTEELNGNKATLVCLISDFYPGSVTV [X62817
VWKADGSTITRNVETTRASKQSNSKYAASSYLSLTSSD
WKSKGSYSCEVTHEGSTVTKTVKPSECS*

(SEQ 1D NO: 100)

Chua ding ky

Chen L. et al,, Vet.
Immunol. Immunopathol.,
124, 284-294 (2008).
PMID: 18538861
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Trinh tu axit amin nhu dugc thé hién & cac SEQ ID NO.: 4, 3, 42, 44, 46, 48, 50,
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 12, 80, 82, 84-91, 100, 102 va 11
6 thé co (cac) dot bién mét doan, (cac) dot bién thé hoac (cac) dot bién b sung mot
hodc vai (vi du, 1én dén nam, tbi da 12 khoang 10) axit amin. Ngay ca khi cac dot bién
nay da dugc dua vao, cac trinh ty axit amin thu dugc ¢6 thé ¢6 chirc nang nhu ving hing

dinh trén chudi ning hosc chudi nhe Ig.

Mic di ving hang dinh trén IgG1 ngudi kiéu dai c6 hoat tinh ADCC va hoat tinh
CDC, duoc biét 1a ¢6 thé giam céc hoat tinh nay bang cich dua cdc dot bién thé axit
amin va dot bién mét doan axit amin vao cic vi tri cu thé. Trong trudong hop dong vat
khéac ngoai nguoi trong d6 chua phat hién dugc vung hang dinh trén globulin mién dich
tuong duong véi IgG4 nguoi, dot bién c6 thé dugc dua vao ving lién quan cta globulin
mién dich twong duong véi IgG1 nguoi dé ving hang dinh thu dwgc da giam hoat tinh

ADCC va hoat tinh CDC c6 thé duge st dung.

Sang ché @& xuit ADN di truyén nhan tao bao gdm (a’) ADN ma hoa chudi nhe
bao gdm ving bién d6i chudi nhe (VL) chtta CDRI1 c¢6 trinh ty axit amin
QSLLYSENQKDY (SEQ ID NO.: 37), CDR2 c¢¢ trinh tu axit amin WAT va CDR3 ¢6
trinh tu axit amin GQYLVYPFT (SEQ ID NO.: 38) va vung hing dinh chudi nhe (CL)
trén khang thé cia dong vat khac ngoai chuft cbng va (b’) ADN ma hod chudi ning bao
gdm ving bién dbi chudi nang (VH) chita CDR1 ¢4 trinh ty axit amin GYTFTSNF (SEQ
ID NO.: 39), CDR2 ¢6 trinh ty axit amin [YPEYGNT (SEQ ID NO.: 40) va CDR3 ¢6
trinh tu axit amin ASEEAVISLVY (SEQ ID NO.: 41) va vung hing dinh chudi ning
(CH) trén khang thé ctia dong vat khac ngoai chudt cbng. Sang ché ciing dé xuat ADN
ma hod chudi nhe bao gdbm VL chtta CDR1 c¢6 trinh ty axit amin QSLLYSENQKDY
(SEQ ID NO.: 37), CDR2 ¢6 trinh tu axit amin WAT va CDR3 ¢6 trinh ty axit amin
GQYLVYPFT (SEQ ID NO.: 38) va CL trén khéang thé ctia dong vat khac ngoai chudt
cbng (tc 1a ADN ctia (a’) néu trén). Hon nita, sing ché ciing dé xuét ADN ma ho4 chudi
nang bao gém VH chtta CDR1 c6 GYTFTSNF (SEQ ID NO.: 39), CDR2 c¢ trinh tu
axit amin IYPEYGNT (SEQ ID NO.: 40) va CDR3 co6 trinh tu axit amin
ASEEAVISLVY (SEQ ID NO.: 41) va CH cua khang thé cua dong vat khac ngoai chudt
cbng (tic 14 ADN ctia (b’) néu trén).
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Ddi véi (a) chudi nhe bao gbm ving bién dbi chudi nhe chira CDR1 ¢6 trinh tu
axit amin QSLLYSENQKDY (SEQ ID NO.: 37), CDR2 ¢6 trinh ty axit amin WAT va
CDR3 ¢6 trinh tu axit amin GQYLVYPFT (SEQ ID NO.: 38) va vung hing dinh chubi
nhe trén khang thé ctia dong vat khac ngoai chudt cbng; va (b) chudi ning bao gdm ving
bién dbi chudi niing chita CDRI c6 trinh ty axit amin GYTFTSNF (SEQ ID NO.: 39),
CDR2 ¢6 trinh tu axit amin IYPEYGNT (SEQ ID NO.: 40) va CDR3 ¢6 trinh ty axit
amin ASEEAVISLVY (SEQ ID NO.: 41) va vung hing dinh chudi ning trén khang thé
cua dong vat khac ngoai chudt cbng, nén tham khao phin mo t néu trén. ADN cua (a’)
1a ADN (gen) ma hod chudi nhe cua (a); va ADN ctia (b”) 1a ADN (gen) mé hoa chudi
ndng cua (b). ADN di truyén nhan tao bao gdbm ADN ctia (2’) va ADN cua (b’) ¢6 thé
dugc tong hop trén thiét bi tdng hop c6 ban trén thi trudng. Vi tri nhén biét enzym gidi
han, trinh tu KOZAK, trinh tu tin hiéu bd sung poly-A, trinh tw khéi dong, trinh tu intron

hodc twong tu c¢6 thé dugc bd sung vao ADN di truyén nhan tao.
Séang ché ciing dé xut vecto chra ADN di truyén nhan tao da dé cap.

Dé lam vecto, plasmit thu dugc tir Escherichia coli (vi dy, pBR322, pBR325,
pUC12 hodc pUC13); plasmit thu dugc tir Bacillus subtilis (vi du, pUB110, pTPS5 hodc
pC194), plasmit thu dugc tur ndm men (vi du, pSH19 hodc pSH15); thé thuc khuén nhu
thé thuc khuén A; virut dong vat nhu virut retro hodc virut vaccinia; hodc virut gay bénh
& ¢On trung nhu baculovirut ¢o thé dugc st dung. Theo céac vi du duge md ta sau day,
pDC6 (patent Nhat Ban sé 5704753, patent Hoa Ky s6 9096878, patent chau Au s6
2385115, patent Hong Kong (Trung Quéc) s6 HK 1163739 va patent Uc 56 2009331326)

duoc st dung.

Vecto nay co thé gém trinh ty khai dong, gen tang cuong, tin hi¢u cat ndi, tin
hiéu bd sung poly-A, trinh ty intron, chi thi chon loc, géc sao chép SV40, va dang tuong

tu.

Séang ché ciing 8 xuét té bao chu dugc bién nap bang vecto néu trén. C6 thé tao
khang thé khang PD-L1 theo sang ché bang cach nudi chy té bao chu nay va thu khdng
thé cin quan tAm tir mdi truong nudi cdy thu duge. Do d6, sang ché ciing dé xuit phuong
phép tao ra khang thé, bao gdbm budc nudi ciy té bao chii dd md ta & trén va bude thu
khang thé khang PD-L1 theo séng ché tir moi trudong nudi cdy. Theo phuong phép cua
sang ché dé tao rakhang thé, vecto chira ADN di truyén nhan tao bao gdm ADN ma hoa

24



44677 25/177

chudi nhe va ADN ma hoé chudi nang c6 thé duge chuyén nhiém sang t€ bao chu. Ngoai
ra, vecto chita ADN ma hoa chudi nhe va vecto chira ADN ma hoa chudi ning co6 thé

dugc dong chuyén nhi€ém sang te bao chu.

Céc vi du vé té bao chi bao gdm, nhung khong gi6i han 6, té bao vi khuan (nhu
vi khuin Escherichia, vi khuén Bacillus hozc Bacillus subtilis), té bao ndm (nhu nim
men hoic Aspergillus), t€ bao con trung (nhu té bao S2 hoic té bao Sf), té bao dong vat
(nhu té bao CHO, té bao COS, té bao HeL a, té bao C127, té bao 3T3, té bao BHK hoc
t& bao HEK 293) va té bao thuc vat. Trong s6 cac té bao nay, t& bao CHO-DG44 (CHO-
DG44(dfhr/)), 12 té bao thiéu dihydrofolat reductaza, dugc uu tién.

Buéc dua vecto tai td hgp vao t& bao chu ¢c6 thé duoc thuc hién béng cac phuong
phap duoc boc 19 trong tai liéu Molecular Cloning 2nd Edition, J. Sambrook va cong su,
Cold Spring Harbor Lab. Press, 1989 (vi dy, phuong phép canxi phosphat, phuong phap
DEAE-dextran, chuyén nhiém, vi tiém, chuyén nhiém dua trén liposom, xung dién, tai
nap, k¥ thuat dua thudc nhudm huynh quang khdi lwong phan tix thip vao té bao trong
mdi trudng nudi ciy (scrape loading), phuong phép giai trinh ty timg doan ngau nhién

(shotgun), v.v.) hodc bang cach gay nhiém.

Thé bién nap thu dugc c6 thé duge nudi cdy trong mdi truong nudi cdy, sau d6 13
bude thu khang thé khang PD-L1 theo sang ché tir mdi truomg nudi cdy. Khi khang thé
duoc tiét vao mdi trudng nudi cdy, mbi trudng nudi cly nay co6 thé dugc phuc hdi, sau
d6 12 bude phan 14p va tinh ché khéng thé tir moi trudng nudi cdy. Khi khang thé duoc
tao ra trong té bao bién nap, té bao nay c6 thé duoc dung giai, sau d6 la budc phan 1ap

va tinh ché khang thé nay tir dich dung giai té bao.

Céc vi du vé méi trudong nudi cdy bao gom, nhung khong gi¢i han &, moi truong
nudi cdy OptiCHO, mdi trudng nudi cdy Dynamis, moi trudng nudi cdy CD CHO, mbi
truong nudi cdy ActiCHO, méi truong nudi cdy FortiCHO, méi trudng nudi cdy CD
CHO Ex-Cell, mdi trudong nudi cdy BalanCD CHO, méi trudong nudi ciy ProCHO 5 va

mdi trudng nudi cdy Cellvento CHO-100.

Do pH ctia moi trudng nudi cdy thay d6i phu thudc vao té bao s& dugc nudi cay.
Théng thuong st dung khoang pH tir 6,8 dén 7,6; phan 16n 12 khoang pH tir 7,0 dén 7,4
la phu hop.
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Khi té bao s& duge nudi cy 1a té bao CHO, budc nudi chy c6 thé duoc thyc hién
bang cac phuong phép da biét r& di voi ngudi c6 hidu biét trung binh trong linh vue.
Vi dy, thudng c6 thé thuc hién nuoi cdy trong khi quyén pha khi c6 ndng d6 CO, 14 0-
40%, t6t hon néu 1a 2-10%, & 30-39°C, t6t hon néu & khoang 37°C.

Thoi gian nudi cdy thich hop thuong 12 tir mot ngay dén ba thang, tot hon néu 13

tir mot ngdy dén ba tuan.

Bude phéan 1ap va tinh ché khang thé nay c6 thé dugce thyc hién bang cac phuong
phép da biét. Cac phuong phap phan 1ap/tinh ché da biét ma c6 thé duge st dung theo
sang ché bao gdm, nhung khong giéi han &, phuong phap st dung su chénh 1éch d¢ tan
(nhu tach mudi hodc két tia trong dung moi); phuong phap sir dung chénh léch vé phan
t lugng (nhu tham tach, siéu loc, loc gel hoac dién di gel SDS-polyacrylamit); cac
phuong phéap st dung chénh 1€ch vé dién tich (nhu séc ky trao ddi ion); cac phuong phép
stt dung ai lyc déc hiéu (nhu sac ky 4i luc); cac phuong phap st dung chénh 1éch vé tinh
khong wa nuée (nhu sic ky 16ng hiéu ning cao dao pha); va cic phurong phép sir dung

chénh 1&ch vé diém ding dién (nhu hoi tu ding dién).

Khéng thé khang PD-L1 theo sdng ché ¢6 thé dugc sir dung 1am thudc khang thé
cho déng vat hodc ngudi. Do do, sang ché d& xuét dugc phim chira khang thé khéng
PD-L1 da mo ta & trén lam thanh phan hoat tinh.

Dugc phdm theo séng ché c6 thé duge st dung dé ngin ngira va/hodc diéu tri
bénh ung thu va/hodc bénh truyén nhidm. Céc vi du vé bénh ung thu va/hodc bénh truyén
nhidém nay bao gém, nhung khong gidi han &, cac bénh tao u (vi du, bénh ung thu hic
td 4c tinh, bénh ung thu phéi, ung thu da day, ung thu thén, ung thu v, ung thu bang
quang, ung thu thuc quan, ung thu buéng triing va bénh twong tu), bénh bach cau, bénh
Johne, bénh nhiém Anaplasma, viém vt do vi khuén, viém va do ndm, bénh nhiém trung
do mycoplasma (nhu viém vi do mycoplasma, viém phéi do mycoplasma hogc twong
tu), bénh lao, bénh nhiém tring do Theileria orientalis, bénh do cryptosporidia, bénh
coccidia, bénh do Trypanosoma va bénh do Leismania.

Khang thé khang PD-L1 theo séng ché c6 thé dugc hoa tan vao dung dich dém
nhu PBS, nude mudi sinh Iy hodc nudce vo trung, duge loc khir trung tuy chon bﬁng bo
loc hodc dung cu tuong ty, va sau do cho d6i tuong dong vat stt dung (bao gdm ¢4 ngudi)

bing cach tiém. Chét phu gia (nhu chét tao mau, chét nhil ho, chat tao hdn dich, chét
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hoat dong bé mit, chit hoa tan, chét dn dinh, chit bao quan, chét chéng oxy hod, chit
dém, chét lam dang truong, chat didu chinh do pH va céc chét twong tu) ¢6 thé duoc
thém vao dung dich chura khang thé nay. Cac dudng st dung co thé chon dugc 13 sir
dung qua tinh mach, trong co, trong mang bung, duéi da hodc trong da va duong ding

twong tu. St dung qua miii hogc qua dudng miéng cling c6 thé dugc st dung.

Lidu va s 14n st dung va tin sudt st dung khang thé khang PD-L1 theo sang ché
c6 thé thay dbi phu thudc vao tridu chimg, tudi tac va thé trong ctia d6i tugng dong vat,
phuong phép st dung, dang lidu va v.v. Vi dy, 0,1-100 mg/kg thé trong, t6t hon néu 1a
1-10 mg/kg thé trong, cho mdi dong vat truéng thanh thudng c6 thé dugc str dung it

nhat mot 1an, véi tan sd ma cho phép xac nhan tac dung mong mudn.

Maic du dugc phém theo séng ché c6 thé duoc str dung mot minh, n6 ¢ thé dugc
str dung két hop v6i phiu thuét, liéu phap phong xa, cac liéu phap mién dich khac nhu
vacxin ung thu, hodc thubc dich phan tir. Tac dung hiép déng 6 thé duoc mong doi tir

viéc két hop nhu vay.
Vi du thwe hién sang ché

Dudi day, sang ché s& dugc md ta chi tiét hon voi cac vi du sau day. Tuy nhién,
sang ché khong bi giéi han & céc vi du nay.
Vi du 1. Khang thé dang kham chudt cdng-ch6 khang PD-L1
1. Giéi thiéu

Protein gy chét t& bao theo chuong trinh 1 (PD-1), thu thé rc ché mién dich, va
phdi tir ctia n6, phéi tir gay chét té bao theo chuong trinh 1 (PD-L1) 12 céc phén ti dugc
phét hién béi Gido su Tasuku Honjo va cong su, truong Kyoto University, 1a cac yéu tb
trc ché dap ung mién dich qua muirc va lién quan sau sdc t6i kha ning dung nap mién
dich. Gan d4y, cac phan tir ndy dd dugce ching minh 14 cling tham gia vao su Grc ché
mién dich & cac khdi u. Theo vi du nay, dé tao ra liéu phép mai dbi véi cac bénh tao u &
ché, gen khang thé dang kham dugc tao ra, trong d6 gen ving bién d6i cia khang thé
don dong chudt cdng khang PD-L1 bo (4G12) ¢6 kha nang Gc ché lién két giita PD-1
cho6 va PD-L1, duge lién két véi gen ving hang dinh ctia globulin mién dich ché (IgG4).
Gen khéng thé dang kham thu dugc duge dua vao té bao budng tring & chudt dong

Trung Qudc (t€ bao CHO), dugc nudi chy dé tao ra khang thé dang kham chudt céng-
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ch6 c4G12 khang PD-L1. Téc dung ctua khang thé dang kham nay dugc xac nhén in

Vitro va in vivo.
2. Nguyén li¢u va phuong phap
2.1 Té bao tao khang thé don dong PD-L1 bod

Trinh ty nucleotit cua PD-L1 bo dugc phat hién (Ikebuchi R, Konnai S, Shirai T,
Sunden Y, Murata S, Onuma M, Ohashi K. Vet Res. Ngay 26 thang 09 nam
2011;42:103). PD-L1 bo téi tb hop dugc tao ra dya trén thong tin trinh tu. Chudt céng
duoc gay mién dich bang protein tai t6 hop nay dé tao ra khang thé ciia chudt cdng khang
PD-L1 bd (Ikebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y,
Murata S, Ohashi K. Immunology. Thang 08 nam 2014;142(4):551-61; Dong vo tinh
4G12 sau d6 6 vai trd 1am ving bién doi trén khang thé dang kham & ch6 can quan tAm

dugc mo ta trong tai li€u nay).
2.2 Nhan biét cac gen PD-1 va PD-L1 ¢6 d¢ dai day dt ¢ cho

Pé xac dinh d6 dai ddy du cia cADN PD-1 va PD-L1 & ché, doan mdi PCR duge
thiét ké dua trén céc trinh ty nucleotit gia dinh cia PD-1 va PD-L1 ch6 dd dugc dang ky
tai Trung tdm Thong tin Cong nghé Sinh hoc Qudc gia (NCBI: The National Center for
Biotechnology Information) (sé truy c4p Ngan hang gen: XM_543338 va XM_541302).
Ngén gon la cic doan mbi dé khuéch dai trinh tu bén trong cta khung doc mé (ORF)
cta mdi gen dugc thiét ké (cPD-1 bén trong F va R, ¢cPD-L1 bén trong F va R), va PCR
dugc thuc hién. Dbi véi cac san phém khuéch dai, céac trinh tu nucleotit dugc xac dinh
bing may giai trinh tu dién di mao quéan theo cac phuong phap thong thuong. Hon nita,
dé xac dinh cac trinh tu nucleotit cia cADN PD-1 va PD-L1 c6 d6 dai day du, cac doan
mdi (cPD-15' GSP va 3' GSP; cPD-L1 5' GSP va 3'GSP) dugc thiét ké dya trén céc trinh
tw cADN PD-1 va PD-L1 & ché dugc xéac dinh ¢ trén. 5'-RACE va 3'-RACE sau d6 dugc
thuc hién béng cach st dung hé théng 5'-RACE dé khuéch dai nhanh cac ddu cADN va
hé théng 3'-RACE dé 1an luot khuéch dai nhanh cac dau cADN (Invitrogen). Cac doan
gen can quan tAm thu dugc ¢6 trinh ty nhu duge mo ta (Maekawa N, Konnai S, Ikebuchi
R, Okagawa T, Adachi M, Takagi S, Kagawa Y, Nakajima C, Suzuki Y, Murata S, Ohashi
K. PLoS One. Ngay 10 thang 06 nam 2014;9(6):¢98415).

Doan mdi (cPD-1 bén trong F): AGGATGGCTCCTAGACTCCC (SEQ ID NO.: 21)
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Poan mdi (cPD-1 bén trong R): AGACGATGGTGGCATACTCG (SEQ ID NO.: 22)
Poan mdi (cPD-L1 bén trong F): ATGAGAATGTTTAGTGTCTT (SEQ ID NO.: 23)

Doan mdi (¢cPD-L1 bén trong R): TTATGTCTCTTCAAATTGTATATC (SEQ ID NO.:
24)

Poan mdi (cPD-1 5'GSP): GTTGATCTGTGTGTTG (SEQ ID NO.: 25)

Poan mbi (cPD-1 3'GSP): CGGGACTTCCACATGAGCAT (SEQ ID NO.: 26)
Poan mdi (cPD-L1 5'GSP): TTTTAGACAGAAAGTGA (SEQ ID NO.: 27)
Poan mdi (cPD-L1 3’GSP): GACCAGCTCTTCTTGGGGAA (SEQ ID NO.: 28)
2.3 Tao ra céc té bao COS-7 biéu hién PD-1 va PD-L1 ché

D tao plasmit biéu hién PD-1-EGFP va PD-L1-EGFP & ché, PCR dugc thuc
hién bang cach sit dung cADN thu duge tir PBMC ch6 san thd tdng hop lam khuon va
cac doan mdi duge thiét ké béng cach bd sung cac vi trf nhan biét X#hol va BamHI (PD-
1) va Bglll va EcoRI (PD-L1) vao dau 5° (cPD-1-EGFP F va R; cPD-L1-EGFP F va R).
Céc san pham PCR thu dugc duge cit bang Xhol (Takara) va BamHI (Takara) (PD-1)
va bang Bg/ll (New England Biolabs) va EcoRI (Takara) (PD-L1), va sau d6 dugc tinh
ché bang kit FastGene Gel/PCR Extraction (NIPPON Genetics), sau do la tich dong vao
vecto pEGFP-N2 (Clontech) da xu ly bang enzym gi6i han theo cach tuong tu. Plasmit
biu hién thu dugc cAn quan tdm dugc chiét tach bang kit QITAGEN Plasmid Midi
(Qiagen) va dugc bao quan ¢ -30°C dén khi dugc st dung trong thi nghiém. Sau day,
plasmit biéu hién da tao ra nhu vy dugc ky hiéu la pEGFP-N2-cPD-1 va pEGFP-N2-
cPD-L1.

Poan mdi (cPD-1-EGFP F): CCGCTCGAGATGGGGAGCCGGCGGGGGCC (SEQ
ID NO.: 29)

Poan mdi (cPD-1-EGFP R): CGCGGATCCTGAGGGGCCACAGGCCGGGTC (SEQ
ID NO.: 30)

Poan mdi (cPD-L1-EGFP F): GAAGATCTATGAGAATGTTTAGTGTC (SEQID NO.:
31)

Poan mdi (cPD-L1-EGFP R): GGAATTCTGTCTCTTCAAATTGTATATC (SEQ ID
NO.: 32)
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Té bao COS-7 duge cdy chuyén véi mat do 5x10* té bao/cm? trén dia 6 giéng, va
sau d6 dugc nudi cdy qua dém trong moi trudong nudi cdy RPMI 1640 chira huyét thanh
thai bo bat hoat 10% va L-glutamin 0,01% & 37°C khi ¢6 mat CO2 5%. pEGFP-N2-cPD-
1, pPEGFP-N2-cPD-L1 hoic pEGFP-N2 (déi chitng 4m) dugc dua vao té bao COS-7 véi
mat do 0,4 pg/cm? bang cach st dung Lipofectamine 2000 (Invitrogen). Té bao nay dugc
nudi cAy trong 48 gidr (t& bao biéu hién cPD-1-EGFP va té bao biéu hién cPD-L1-EGFP).
Pé xéc dinh sy bidu hién cia PD-1 va PD-L1 ché & té bao biéu hién da dugc tao ra nhu
véy, sur khu trii ndi bao cta protein huynh quang xanh 14 cdy ting cuong (EGFP) dugc
quan sat bang kinh hién vi laze dong tidu cw nguroc (inverted confocal laser microscope)
LSM700 (ZEISS) (Maekawa N, Konnai S, Ikebuchi R, Okagawa T, Adachi M, Takagi
S, Kagawa Y, Nakajima C, Suzuki Y, Murata S, Ohashi K. PLoS One. Ngay 10 thang 06
ndm 2014;9(6):e98415).

2.4 Tao ra PD-1, PD-L1 va CD80 ché tai t6 hop

Dé khuéch dai ving ngoai bao trén PD-1, PD-L1 va CD80 ch6 dugc du doén tur
céc trinh tu axit amin gia dinh ctia ching, cdc doan mdi dugc thiét ké. Ngén gon 1a, céc
doan mdi c6 trinh tu nhan biét Nhel hodc EcoRVt (PD-1 va PD-L1) da bd sung vao dau
5’ (cPD-1-Ig F va R; ¢PD-L1-Ig F va R) hodc ¢6 trinh ty nhan biét EcoRV hoic Kpnl
(CD80) da bd sung vao dau 5° (cCD80-Ig F va R) dugc thiét ké. PCR dugc thuc hién
bang céch st dung cADN thu dugce tir PBMC cho sin thd tdng hop lam khuon. Céc san
phim PCR duoc cét bang Nhel (Takara) va EcoRV (Takara) hodc bang EcoRV (Takara)
va Kpnl (New England Biolabs) va dugc tinh ché bang kit FastGene Gel/PCR Extraction
(NIPPON Genetics). Cac ADN dugc tinh ché nhu vay duogc tich dong riéng 16 vao vecto
pCXN2.1-IgG Fe tho (Niwa va cong su, 1991; Zettlmeissl va cong su,1990; dugce cung
cép boi Tién si T. Yokomizo, trudng Juntendo University Graduate School of Medicine,
va duoc bién dbi trong phong thi nghiém cia tac gia sang ché) da xit Iy bang enzym giéi
han theo cach twong tu. Plasmit biéu hién dugc tinh ché bang kit QLTAGEN Plasmid Midi
(Qiagen) va dugc bao quan ¢ -30°C dén khi duge st dung trong thi nghiém. Sau day,
plasmit biéu hién d& tao ra nhu vdy duogc ky hiéu lan luot 13 pCXN2.1-cPD-1-Ig,
pCXN2.1-cPD-L1-Ig va pCXN2.1-cCD80-Ig.

Poan mdi (cPD-1-Ig F): CGCGGCTAGCATGGGGAGCCGGCGGGGGCC (SEQ ID
NO.: 33)
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Poan mdi (cPD-1-Ig R): CGCGGATATCCAGCCCCTGCAACTGGCCGC (SEQ ID
NO.: 34)

Poan mdi (cPD-L1-Ig F): CGCGGCTAGCATGAGAATGTTTAGTGTCTT (SEQ ID
NO.: 35)

Poan mdi (cPD-L1-Ig R): CGCGGATATCAGTCCTCTCACTTGCTGGAA (SEQ ID
NO.: 36)

Poan mdi (cCD80-Ig F): CGCGGATATCATGGATTACACAGCGAAGTG (SEQ ID
NO.: 129)

Poan mdi (cCD80-Ig R): CGGGGTACCCCAGAGCTGTTGCTGGTTAT (SEQ ID
NO: 130)

Tung vecto biéu hién nay dugc chuyén nhiém sang té bao Expi293F (Life
Technologies) dé thu dugc dich ndi nudi cdy chira protein dung hop Ig tai t6 hop. Protein
tai t6 hop da tao ra dugc tinh ché tir dich ndi nay bing Ab Capcher Extra (thé dot bién
protein A; ProteNova). Sau khi trao ddi dém bang nudc mubi sinh Iy dém phosphat
(PBS; dd pH="7,4) bang cach st dung PD-MidiTrap G-25 (GE Healthcare), mdi protein
tai td hop duge bao quan & -30°C dén khi dugc st dung trong thi nghiém (cPD-1-Ig,
cPD-L1-Ig va cCD80-Ig). Nong do ciia ting protein dugc do boi kit thir nghiém protein
Pierce BCA (Thermo Fisher Scientific) truéce khi stir dung trong céc thi nghiém tiép theo.

2.5 Nhan biét khang thé don dong chuot cbng khang PD-L1 bo thé hién kha nang phan
tng chéo v6i PD-L1 cho

Dé nhan biét khang thé don dong chudt cong khang PD-L1 bo thé hién kha nang
phan ung chéo vdi PD-L1 cho, phén tich té bao theo dong chay dugc thuc hién bang
cach st dung khang thé khang PD-L1 bo dugc tao ra trong muyc 2.1 néu trén. Khéng thé
khang PD-L1 bo (10 pg/ml) dugc cho phén (g véi 2x10%-1x10° té bao & nhiét do phong
trong 30 phut. Sau khi rira, khang thé khang PD-L1 bd duge phét hién nho khang thé dé
khang Ig chu6t cong dd danh du allophycoxyanin (Beckman Coulter). FACS Verse
(Becton, Dickinson va Company) dugc st dung dé phan tich. P6i chimg isotyp IgG2a
(x) chudt cdng (BD Biosciences), d6i chung isotyp IgGl (k) chuft cdng (BD
Biosciences) va ddi chimg isotyp IgM (k) chudt cdng (BD Biosciences) dugc st dung

lam céc d6i ching am. PBS da b sung huyét thanh dé bét hoat 10% dugc st dung cho
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mdi 14n rira va pha loing khéng thé (Maekawa N, Konnai S, Ikebuchi R, Okagawa T,
Adachi M, Takagi S, Kagawa Y, Nakajima C, Suzuki Y, Murata S, Ohashi K. PLoS One.
Ngay 10 thang 06 nam 2014;9(6):¢98415 1a tai ligu mo ta viéc sit dung ba khang thé don
dong PD-L1 bod: 4G12 (IgG2a (k) chudt cdng), SA2 (IgG1 (k) chudt céng) va 6G7 (IgM

() chudt cbng).

2.6 Thtr nghiém chon loc ving bién db6i dé tao ra khang thé dang kham chudt céng-ché
khang PD-L1

Trong s6 10 dong khing thé don dong chudt céng khang PD-L1 bd thé hién kha
ning phan Gng chéo v4i PD-L1 ché, 4G12 (IgG2a (k) chudt cdng), SA2 (IgG1 (k) chudt
céng) va 6G7 (IgM (x) chudt céng) duogc chon va dugc kiém tra duoc tao ra dé xem cac
khang thé nay c6 tc ché lién két PD-1/PD-L1 ché hay khong. Ngdn gon 13, PD-1-Ig ch6
(dugc tao ra trong muc 2.4 néu trén) dugc cb dinh trén dia 96 giéng day bang va duoc
phong bé bing BSA 1% va PBS chira Tween 20 0,05%. PD-L1-Ig cho (dugc tao ra trong
muc 2.4 néu trén) dugc biotin hoa bang céach sir dung kit tiép hop biotin Lightning-Link
(Innova Bioscience) va dugc cho phan g voi nhiéu ndng dd (0, 2,5, 5 va 10 pg/ml)
khang thé cta chuot cbng 4G12, 5A2 va 6G7 khang PD-L1 bo & 37°C trong 30 phut,
sau d6 1a bd sung vao dia 96 giéng. Su lién két gitta cPD-L1-Ig va cPD-1-Ig dugc do
boi phan Gmg mau bang cach st dung Neutravidin-HRP (Thermo Fisher Scientific) va
co chit mot thanh phan TMB (Bethyl Laboratories). Két qua 1a cac khang thé don dong
chudt cbng 4G12 va 6G7 khang PD-L1 bo thé hién hoat tinh e ché tét d6i voi lién két
PD-1/PD-L1 ché, trong khi d6 5A2 khong thé hién hoat tinh tc ché lién két (Fig.1).

2.7 Tao vecto biéu hién khang thé dang kham chudt cdng-ché khang PD-L1 (Fig.2)

Bing cach st dung céc khéng thé don dong chudt cdng 4G12 va 6G7 khang PD-
1.1 bo thé hién hoat tinh Gc ché tét ddi véi lién két PD-1/PD-L1 ch6 (Fig.1) lam ving
bién ddi, hai loai khang thé dang kham chudt céng-ché khéng PD-L1 dugc tao ra.

Ngén gon la cdc gen vung bién d6i chudi nang va chudi nhe dugc nhan biét tur té
bao lai tao ra cac khang thé don dong chudt cdng 4G12 va 6G7 khéng PD-L1 bo. Hon
nita, cac gen ving bién ddi chudi nang va chudi nhe ciia cac khéng thé cia chudt cong
néu trén duogc lién két 14n luot voi ving hing dinh trén chudi ning IgG4 va ving hing
dinh trén chudi nhe lamda cua khang thé ctia cho da biét, dé tao cac trinh tu nucleotit,

sau do 12 téi vu hoa codon (cac SEQ ID NO.: 9 va 10 (trinh ty axit amin), cac SEQ ID

32



44677 33/177

NO.: 19 va 20 (trinh ty nucleotit sau budc t6i uru hoa codon). Sau dé, budc tdng hop cac
gen duoc thyc hién dé vi tri nhan biét enzym gioi han Nodl, (trinh tu KOZAK, trinh tu
chudi nhe trén khang thé dang kham, trinh tu tin hiéu bd sung poly-A (PABGH), trinh
tu khoi dong (PCMV), vi tri nhan biét enzym gi6i han Sacl, trinh ty intron (INRBG),
trinh ty KOZAK, trinh ty chudi ning trén khéng thé dang kham va vi tri nhan biét enzym
gi6i han Xbal s& duge dinh vi theo thir tu nay. Soi gen tdng hop dugc dua riéng vao vi
tri tach dong (trinh ty nhén biét enzym gidi han Notl va Xbal nim xudi dong so véi
PCMYV va nam giita INRBG va PABGH) cua vecto bidu hién pDC6 (dugc cung cip boi
Gio su S. Suzuki, Trung tdm nghién ctu vé kiém soat bénh truyén nhiém tir dong vat
ciia trudng Hokkaido University) bang cach st dung trinh ty nhén biét enzym gi6i han
nhd& d6 céc trinh tu dugc liét ké & trén s€ dugce dinh vi theo thir ty da dé cap & trén (Fig.2).
Béi vay, vecto biéu hién khang thé dang kham chudt cdng-ché khang PD-L1 dugce tao
ra. Mbi vecto bidu hién duge chuyén nhiém vao té bao Expi293F (Life Technologies)
@8 thu dugc dich ndi nuéi cdy chira khang thé dang kham. Khang thé dang kham dugc
tinh ché tir dich ndi nay bang Ab Capcher Extra (thé dot bién protein A; ProteNova) va
con duoce tinh ché bang sic ky loc gel. SDS-PAGE dugc thuc hién trong céc didu kién
khong kht bang cach sir dung gel acrylamit 10%. Cac vach dugc nhuém bang kit Quick-
CBB (Wako Pure Chemical) va lam mAt mau trong nude cit. Mic du protein tap chét
duogc quan sat sau khi tinh ché riéng protein A, khang thé da tinh ché rat k§ co thé thu
duogc bang cach thuc hién sdc ky loc gel (Fig.3). Da xé4c dinh béng phén tich té bao theo
dong chay rang khéng thé d tinh ché thu duoc lién két dic hiéu vai té bao biu hién
PD-L1 cho (dit liéu khong duogc thé hién). Khi hoat tinh (rc ché cua hai khang thé dang
kham db6i véi lién két PD-1/PD-L1 ché duoc kiém tra bang phuong phép dugc mo ta
theo muc 2.6 néu trén, khang thé dang kham chudt céng-chc’) c4G12 khang PD-L1 thé
hién hoat tinh e ché lién két twong tu véi hoat tinh trc ché cta khang thé don dong
chudt cbng 4G12 khang PD-L1 bo ban dAu cua khang thé trén, trong khi d6 kha néng e
ché lién két bi lam giam ro rét & khéng thé dang kham chuot cdng-ch6 ¢6G7 khang PD-
L1 (Fig.4). Do d6, khang thé dang kham chudt cong-cho6 c4G12 khang PD-L1 dugc chon
lam khang thé tri liéu, chta céc trinh ty ving bién ddi cua khang thé don dong chuot
cbng 4G12 khang PD-L1 bo (cac SEQ ID NO.: 2 va 1 (trinh tw axit amin) va cac SEQ
ID NO.: 16 va 15 (trinh ty nucleotit sau budc t81 wu hod codon)). Trinh tu axit amin va

trinh tu nucleotit (sau budc tdi wu hod codon) cua chudi nhe cua c4G12 dugc thé hién &
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cac SEQ ID NO.: 9 va 19, va trinh ty axit amin va trinh ty nucleotit (sau bude téi uu hoa

codon) cua chubi ning trén c4G12 dugc thé hién & cac SEQ ID NO.: 10 va 20.
2.8 Bidu hién khang thé dang kham chudt cdng-ché c4G12 khang PD-L1

Vecto pDC6 biéu hién khang thé dang kham chudt cong-ch6 c4G12 khang PD-
L1 nhu duoc st dung theo myc 2.7 néu trén dugc chuyén nhiém sang té bao CHO-DG44
(CHO-DG44(dfhr /")) 1a t& bao thiéu dihydrofolat reductaza va dong vo tinh bicu hién
tét dugec chon bang thim téch diém. Hon nita, bude x ly khuéch dai gen dugc thyc hién
bang cach thém tai 1én té bao trong mdi trudng nudi ciy chira 60 nM methotrexate (Mtx).
Té bao bilu hién 6n dinh khéng thé dang kham chudt céng-ch(’) c4G12 khang PD-L1
(tén dong vo tinh: 4.3F 1) sau khi khuéch dai gen dugc chuyén sang moi trudng nudi cly
Opti-CHO khong Mtx va dugc nudi cdy trong diéu kién lic trong 14 ngay (125
vong/phitt, 37°C, CO2 5%). Ty 18 sbng s6t clia t& bio duge tinh toan béng phuong phép
nhudm xanh trypan (Fig.5). Su tao khang thé dang kham trong dich ndi nudi cy duge
do bdi ELISA (Fig.5). Dich n6i nudi cdy vao ngay 14 dugc ly tAm 10000 g trong 10 phut
dé loai bo té bao, sau d6 di qua bd loc 0,22 um trude khi quy trinh nay tiép tuc cac bude
tinh ché ddi voi khang thé nay.

Luu ¥ rang bang cich trao d6i moi truong nudi cdy véi moi trudng nudi chy
Dynamis va thuc hién budc cap phi hop, phuong phép tao ra khang thé dugc cai thién
khoang hai 14n so véi phuong phap tao ra khang thé thong thuong (dit liéu khong dugce
thé hién).

2.9 Tinh ché khang thé dang kham chudt cdng-ché ¢4G12 khang PD-L1

Dich ndi nu6i cdy theo sang ché nhu da mo ta & trén dugc tinh ché bang Ab
Capcher Extra (ProteNova). Phuong phap cot md duge st dung @& lién két v6i nhua;
PBS c¢6 d6 pH = 7,4 dugc st dung lam dung dich dém cén b%mg va dung dich dém rtra.
IgG Elution Buffer (Thermo Scientific) duge st dung 1am dung dich dém rira giai. Tris
1 M duoc sut dung 1am dung dich dém trung hoa. Khang thé da tinh ché duoc cd va trao
@i dém bing PBS bing cach siéu loc sit dung Amicon Ultra-15 (50 kDa, Millipore).
Khang thé thu duogc duge cho di qua bd loc 0,22 pm dé su dung trong céc thi nghiém

twong ung.
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2.10 Xac nhan su tinh ché khang thé dang kham chudt cbng-ch6 c4G12 khang PD-L1
(Fig.6)

Protein khang thé duoc phat hién nhd SDS-PAGE va phwong phap nhuém CBB
dé xac nhén d6 tinh khiét ciia khang thé da tinh ché. Bing cach st dung gel gradien
SuperSep Ace 5-20% (Wako), khang thé don dong chudt cong 4G12 khang PD-L1 bo
va khang thé dang kham chuot cdng-chd c4G12 khang PD-L1 dugce dién di trong cac
didu kién khtt va cac diéu kién khong khir. Cac vach duge nhudm béng kit Quick-CBB
(Wako) va 1am mat mau trong nudc cit. Cac vach dugc quan sat & vi tri phan tir lugng

twong ung v6i khang thé. Vach protein tap chat khong nhan thdy dugc bang mét thudng.

2.11 Phuong phap do i lyc lién két véi cPD-L1-His ctia khang thé don dong chudt cong
4G12 khang PD-L1 bo va khang thé dang kham chudt cng-ché c4G12 khang PD-L1

Pé khuéch dai ving ngoai bao trén PD-L1 ché da udce dinh tir trinh ty axit amin
gia dinh cua no, cac doan mdi duoc thiét ké. Ngén gon la doan mdi ¢6 trinh ty nhén biét
Nhel duoc thém vao diu 5' (cPD-L1-His F) va doan mdi c6 trinh ty nhan biét EcoRV va
trinh tu ddu 6xHis dugc thém vao ddu 5' (cPD-L1-His R) dugc thiét ké. PCR dugc thyc
hién bang cach st dung cADN thu dugc tir PBMC ch6 sin tho tong hop 1am mau. Céc
san pham PCR dugc phan giai bang Nhel (Takara) va EcoRV (Takara) va dugc tinh ché
bang kit FastGene Gel/PCR Extraction (NIPPON Genetics). ADN da dugce tinh ché nhu
vay duoc tach dong vao vecto pCXN2.1 (Niwa va cong sy, 1991; dugc cung cip bai
Tién si T. Yokomizo, trudng Juntendo University Graduate School of Medicine) da xu
I bing enzym gi6i han theo cach tuwong tw. Plasmit biéu hién dugc tinh ché bang kit
QIAGEN Plasmid Midi (Qiagen) va dugc bao quan ¢ -30°C dén khi dugc st dung trong
thi nghiém. Sau day, plasmit biéu hién d& dugc tao ra nhu vy duge goi la pCXN2.1-
cPD-L1-His.

Poan mdi (cPD-L1-His F): CGCGGCTAGCATGAGAATGTTTAGTGTCTT (SEQ ID
NO.: 131)

Doan mdi (¢cPD-L1-His R): CGCGGATATCTTAATGGTGATGGTGATGGTGAGTCC
TCTCACTTGCTGG (SEQ ID NO.: 132)

Vecto biéu hién duge chuyén nhidm sang té bao Expi293F (Life Technologies)

8 thu duoc dich ndi nudi cdy chira protein ti t6 hop. Protein tai t6 hop di tao ra dugc
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tinh ché tir dich ndi nay bang cach sir dung nhua c6 4i lyc v6i kim loai TALON
(Clontech), va dung dich dém dugc trao d6i v6i PBS bang cach str dung Amicon Ultra-
4 Ultracel-3 (Merck Millipore). Protein tai td hop thu dwgc nhu vay dugc bdo quén &
4°C dén khi dugc st dung trong thi nghiém (cPD-L1-His). Nong d6 protein dugc do béi
kit thtt nghiém protein Pierce BCA (Thermo Fisher Scientific) dé str dung trong céc thi

nghiém sau do.

Bing cach st dung mdy phén tich tuong tdc muc phan tir sinh hoc (Biacore
X100), kha lyc lien két v6i cPD-L1-His ctia khéng thé don dong chudt cong 4G12 khéng
PD-L1 bo va khang thé dang kham chudt cdng-ch6 c4G12 khang PD-L1 dugc danh gia.
Ngén gon la khang thé khang histidin dugc ¢b dinh trén chip cam bién CMS, sau d6 1a
bt gitt cPD-L1-His. Sau d6, khang thé don dong dugc bd sung dudi dang chét phén tich
dé quan st kha ning lién két dic hiéu. Ca hai khang thé déu biéu hién kha ning lién két
dic hidu va kha luc cta chung gin nhu 13 twong duong (Bang 1). Hon nita, kha lyc lién
két ciia CD80-Ig va PD-1-Ig ché vé6i cPD-L1-His dugc do theo céch tuong tu va dugc
thdy ro 1a thip hon kha luc lién két cia khang thé dang kham chuot cbng-ch6 c4G12
khang PD-L1 (Bang 1).

Béang 1. Kha lyc lién két ciia ting khang thé va protein tai t6 hop v6i PD-L1-His ch6

ka (x106/Ms) kd (x10%/s) KD (nM)
4G12 2,42 40,10 4,54 % 0,19 1,88 + 0,06
c4G12 3,14+ 0,19 7,19 % 0,26 2,30 % 0,07
cPD-1 | 25,4+ 4,89
cCD80 243+ 0,89

2.12 Hoat tinh trc ché ctia khang thé dang kham chudt cdng-ché c4G12 khang PD-L1
d6i v&i lien két PD-1/PD-L1 ché va lién két CD80/PD-L1 (Fig.7)

Bing céach st dung CD80-Ig, PD-L1-Ig va PD-1-Ig ché (dd m6 ta & trén), khang
thé khang PD-L1 duoc thir nghiém vé kha nang tc ché lién két PD-1/PD-L1 cho va lién
két CD80/PD-L1. Ngén gon 1a CD80-Ig hodc PD-1-Ig ché dugc cb dinh trén dia 96
giéng day bang. PD-L1-Ig ché dugc cho phan ung véi nhiéu ndng 46 (0, 2,5, 5 va 10
ug/ml) ctia khang thé cua chudt cdng 4G12 khang PD-L1 bo hogc khang thé dang kham
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chuot céng-chd c4G12 khang PD-L1 theo quy trinh twong tur da md ta theo muc 2.6 néu
trén, va kha ning lién két ctia PD-L1-Ig ché duge danh gia. Khong quan sat dugc thay
dbi v& hoat tinh rc ché lién két do sy kham khéang thé.

2.13 T4c dung hoat hod té bao mién dich ch6 cta khang thé dang kham chuot cdng-ché

c4G12 khang PD-L1 (Fig.8)

PBMC ché duge nudi cdy trong diéu kién kich thich bang siéu khdng nguyén
Staphylococcal Enterotoxin B (SEB) trong ba ngay, va céac thay d6i vé sy san sinh
xytokin bang cach bd sung khang thé dang kham chudt cbng-ch6 c4G12 khang PD-L1
duoc do bai ELISA bang cach sir dung IFN-y hodc IL-2 ch6 Duoset ELISA (hé théng
R&D). khang thé dang kham chudt cbng-ché c4G12 khang PD-L1 gia tang su san sinh
IL-2 va IFN-y tit PBMC ché. Hon nfta, hop chét trong tu axit nucleic EAU dugc bd sung
vao moi trudng nudi cdy vao ngay 2 cia qua trinh nudi cdy trong diéu kién kich thich
SEB. Sau hai gio, su hdp thu EdU dugc do béi phan tich té bao theo dong chay bing
cach stir dung bd thir nghi¢ém phén tich té bao theo dong chay Click-iT Plus EdU (Life
Technologies). Két qua 1 sy hip thu EdU & céc té bao lympho CD4* va CD8" ctia ché
duoc ting cudng bing cach bd sung khang thé dang kham chubt cong-ch6 c4G12 khéng
PD-L1, thé hién kha ning ting sinh té bao duoc gia tang.

2.14 Chon ché ¢6 khdi u dé sir dung trong thir nghiém nudi cdy & cho

Do viée diéu tri d6i trgng duoc mong doi 1a c6 hiéu qua cao hon khi PD-L1 duoc
biéu hién & cac khdi u, phén tich biéu hién PD-L1 & vi tri khéi u cta cho duge thuc hién
bing phuong phap nhudém hod md mién dich. Ngin gon 12 cidc mau md khéi u duoc ¢b
dinh bang formaldehyt va dugc nhing trong parafin dugc c4t thanh céc phan day 4 um
bang thiét bi vi phau, gén v6i va duge 1am kho trén phién kinh pht silan (Matsunami
Glass) va dugc loai bo parafin bang xylen/rugu. Trong khi cac phan thu duge duge ngdm
trong dung dich dém xitrat [axit xitric (Wako Pure Chemical) 0,37 g, trinatri Xitrat
dihydrat (Kishida Chemical) 2,4 g, nudc cat 1000 ml], viéc xir Iy phuc hoi khang nguyén
duoc thyuc hién trong 10 phut bang vi séng, sau d6 1a nhuém béng céch sir dung thiét bi
nhudm mién dich tu dong Nichirei. Pé xir Iy so b, cac phéan méu duge ngdm trong dung
dich metanol chtra hydro peroxit 0,3% & nhiét d phong trong 15 phut va dugc rira bang
PBS. Sau d6, khang thé don dong khang PD-L1 bo dugc bd sung va phan tmg dugc thuc
hién & nhiét d6 phong trong 30 phut. Sau khi rira bﬁng PBS, (chudt céng) MAX-PO
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nhudém don gian histofine (Nichirei Bioscience) dugc bd sung va phan tng dugc tién
hanh & nhiét do phong trong 30 phut, sau d6 1a dugc tao mau béng 3,3'-diaminobenzidin
tetrahydroclorua va quan sat bang kinh hién vi 4nh sang. Cho mic bénh ung thu héc tb
miéng hodc sacom khong biét hoa trong d6 té bao khdi u dwong tinh v6i PD-L1 duoc su
dung trong thr nghiém chiing (thtr nghiém 1am sang) sau day. Khang thé don dong khang
PD-L1 bd duoc tao ra tir khang thé don dong chudt céng khang PD-L1 bd tao ra té bao
lai (Ikebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata S,
Ohashi K. Immunology. Thang 08 nam 2014; 142(4):551-61.

2.15 Thtr nghiém nudi cdy 1én ché

Déi v6i khang thé dang kham chudt cdng-ché ¢4G12 khang PD-L1 s& dugc
chung vao chdé theo thtr nghiém lam sang, dich ndi nudi ciy thu duoc nho quy trinh da
mo ta theo muc 2.8 néu trén dugc tinh ché béng sdc ky ai luc béng cach st dung
MabSelect SuRe LX (GE Healthcare) va sau 6 bing sdc ky trén nén hydroxyapatit bang
cach str dung cot dong sdn BioScale CHT20-I (Bio-Rad) d8 loai bo tap chét va protein
dang polyme. Céc phan doan chura két tu con duoc tinh ché bang sic ky trao dbi anion

bing cach sir dung cot da goi sén HiScreen Q-Sepharose HP (GE Healthcare).

(1) Thir nghiém d¢ an toan: Khang thé dang kham chuot cbng-ch6 c4G12 khang PD-L1
d3 tao ra dugc st dung qua tinh mach cho ché (ché san thd, con cai da bi cat buf“)ng
tring, 13 tudi, thé trong khoang 10 kg) theo lidu 2 mg/kg, mdi 2 tudn mot 1an, tong cong
3 1an. Khong quan sét thdy tinh phan vé hodc céc tac dung gy hai khdc ma c6 thé gy
van dé trong thir nghiém 1am sang. (2) Thir nghiém 14m sang 1: Khang thé dang kham
chudt cdng-ché c4G12 khang PD-L1 di tao ra dugc st dung qua tinh mach cho ch6
duong tinh v6i PD-L1 méc bénh ung thu hic t6 miéng t4i phét (Fig.9A) (cho chédn co
nho, con duc, 11 tudi, thé trong khoang 7,5 kg) theo lidu 2 mg/kg hodc 5 mg/kg, mdi 2
tudn mot 1an, téng cong 22 Jin. Vao tudn 10 sau khi bit dau qua trinh diéu tri, c6 thé
nhan thdy khéi u bi giam kich c¢& dang ké. Vao tudn 34 sau khi bét ddu qua trinh diéu
tri, xac dinh dwoc con giam tiép (Fig.10). Trong qua trinh quan sét dai 44 tuan, khong
quan sat thiy di can 1én hach bach huyét hogc phdi. Khi giam 30% vé dwong kinh dai
nhét cua khdi u hodc giam nhiéu hon hon so véi dudng co s duge goi 1a PR (dép ting
mot phén), tiéu chi cia PR d3 dugc thoa mén vao cac tudn 16-20 va vao tuin 34 va sau

d6 (Fig.11).
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(3) Thir nghiém lam sang 2: Khang thé dang kham chudt cbng-cho c4G12 khang PD-L1
duoc st dung qua tinh mach cho cho mic sacdm khong biét hoa c6 tén thuong so cip
duong tinh v4i PD-L1 (Fig.9B) va c6 nhiéu tdn thuong di cin & co bép trong toan bo co
thé (cho san 16ng tring & ving cao nguyén phia T4y, con duc di bi thién, 12 tudi, thé
trong khoang 8 kg) theo luong 5 mg/kg, cach 2 tudn mot 1an, tng cong 2 1an. Vao tudn

3 tinh tir khi bat dAu didu tri, nhan thy giam khdi u r6 rét (Fig.12).

(4) Thir nghiém 1am sang 3: Khang thé dang kham chuot cbng-ché c4G12 khang PD-L1
dugc st dung qua tinh mach cho ché méc bénh ung thu héc t6 miéng ma tén thuong so
cép da duoc loai bo béng phﬁu thuat (cho san thd, con cai da hoan, 11 tudi, thé trong
khoang 10 kg) theo lugng 2 mg/kg hodc 5 mg/kg, cach 2 tuan mot 14n, tng cong 9 1an.
Vio tudn 18 sau khi bit diu qué trinh diéu tri, nhiéu tdn thwong di cin phdi da bién mat

(Fig.13),

(5) Thir nghiém 1am sang 4: Khang thé dang kham chuot cbng-ch6 c4G12 khang PD-L1
dugc st dung qua tinh mach cho 4 con cho méc bénh ung thu hic t6 miéng v&i di cin
phdi theo lugng 2 mg/kg hodc 5 mg/kg, cach 2 tudn mot 1an. Miac du khong quan sét
thiy su giam 13 vé kich c& khdi u trong qué trinh quan sat, thoi gian sbng sot cuia ché da
didu tri sau khi x4c dinh bénh di can phdi thuong dai hon so véi & nhém ddi ching
(khang thé khong dugc st dung, cac nhom d6i chimg trong qua kht: n=15) (Fig.14). Do

d6, thoi gian séng s6t ¢6 thé dugc kéo dai bing cach st dung khang thé.
2.16 Phan tich CDR trén khang thé khang PD-L1

Céc ving quyét dinh bd sung (CDR) trén khang thé cta chudt cdng 4G12 khang
PD-LL1 bd dugc xac dinh bﬁng cach st dung NCBI IGBLAST
(http://www.ncbi.nlm.nih.gov/igblast/). Két qua dugc thé hién trén Fig.15.

Vi du 2. Ung dung cua khang thé khang PD-L1 vao céc loai dong vat khic
1.1 Nhan biét cac gen PD-L1 clru, lon va trau

Pé x4c dinh do dai ddy du cia cac trinh tw ma hod (CDS) ciia PD-L1 cADN clru,
lon va trau, cac doan mdi dé khuéch dai d6 dai déy da ctia CDS tir trinh tu nucleotit cia
cic gen PD-L1 cuu, lgn va trau (s truy cip Ngan hang gen;
XM _004004362,NM 001025221 va XM_613366) duoc thiét ké dau tién (ovPD-L1
CDS F vaR; poPD-L1 CDS F va R; buPD-L1 CDS F1, R1, F2 va R2), va sau d6 PCR
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duoc thuc hién. D4i véi cac san phém khuéch dai thu dugc, cac trinh tu nucleotit duoc
xéac dinh bing méy giai trinh tu dién di mao quan theo cac phuong phap thong thuong
(Mingala CN, Konnai S, Ikebuchi R, Ohashi K. Comp. Immunol. Microbiol. Infect. Dis.
Théang 11 ndm 2011; 34(1):55-63; gen PD-L1 trdu dugc phat hién trong bai bao nay).

Poan mdi (ovPD-L1 CDS F): ATGAGGATATATAGTGTCTTAACAT (SEQ ID NO.:
109)

DPoan mdi (ovPD-L1 CDS R): TTACGTCTCCTCAAAATGTG (SEQ ID NO.: 110)

Poan mdi (poPD-L1 CDS F): ATGAGGATATGTAGTATCTTTACAT (SEQ ID NO.:
111)

Doan mdi (poPD-L1 CDS R): TTACGTCTCCTCAAATTGTGT (SEQ ID NO.: 112)
Doan mdi (buPD-L1 CDS F1): ATGAGGATATATAGTGTCTT (SEQ ID NO.: 113)
Doan mdi (buPD-L1 CDS R1): GCCACTCAGGACTTGGTGAT (SEQ ID NO.: 114)
Poan mdi (buPD-L1 CDS F2): GGGGGTTTACTGTTGCTTGA (SEQ ID NO.: 115)
Poan mdi (buPD-L1 CDS R2): TTACGTCTCCTCAAATTGT (SEQ ID NO.: 116)
1.2 Tao ra té bao COS-7 biéu hién PD-1 clru, PD-L1 ctru, PD-1 lon va PD-L1 lon

Dé tao cac plasmit biéu hién PD-1 clru, PD-L1 ciru, PD-1 lgn va PD-L1 lon, PCR
duoc thuc hién béng cach st dung cADN thu dugc tr PBMC ctru hodc lgn téng hop lam
mAu va cac doan mdi dugc thiét ké bﬁng cach bd sung cac vi tri nhan biét Bglll va Smal
(PD-1 ctru), HindIll va Smal (PD-1 lon), hodc Xhol va Smal (PD-L1 lon va clru) O dau
5' (ovPD-1-EGFP F va R; ovPD-L1-EGFP F va R; poPD-1-EGFP F va R; hodc poPD-
L1-EGFP F va R). C4c san pham PCR thu dugc duge phéan giai bang Bglll (Takara) va
Smal (Takara) (PD-1 clu), Hindlll (Takara) va Smal (Takara) (PD-1 lgn), va Xhol
(Takara) va Smal (Takara) (PD-L1 lgn va clru), sau d6 dugc tinh ché bang kit FastGene
Gel/PCR Extraction (NIPPON Genetics) va dugc tdch dong vao vecto pEGFP-N2
(Clontech) da xir Iy bang enzym gi6i han theo cach twong tw. Plasmit biéu hién duoc
chiét tach biang cach st dung kit FastGene Xpress Plasmid PLUS (NIPPON Genetics)
va dugc bao quan & -30°C dén khi duoc st dung trong thi nghiém. Sau day, plasmit
duoc tao tr d6 dugc goi 1a pEGFP-N2-ovPD-1, pEGFP-N2-ovPD-L1, pEGFP-N2-
poPD-1 hodc pEGFP-N2-poPD-L]1.
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Poan mdi (ovPD-1-EGFP F): GAAGATCTATGGGGACCCCGCGGGCGCCG (SEQ
ID NO.: 117)

Poan mdi (ovPD-1-EGFP R): GACCCGGGGAGGGGCCAGGAGCAGTGTCC (SEQ
ID NO.: 118) ‘

Poan mdi (ovPD-L1-EGFP F): CCGCTCGAGATGAGGATATATAGTGTCT (SEQ ID
NO.: 119)

Poan mdi (ovPD-L1-EGFP R): ATCCCGGGCGTCTCCTCAAAATGTGTAG (SEQ ID
NO.: 120)

Poan mdi (poPD-1-EGFP F): ACTAAGCTTATGGGGACCCCGCGGG (SEQ ID NO.:
121)

Poan mdi (poPD-1-EGFP R): ACTCCCGGGGAGGGGCCAAGAGCAGT (SEQ ID
NO.: 122)

Poan mdi (poPD-L1-EGFP F): CCGCTCGAGATGAGGATATGTAGTATCTT (SEQ
ID NO.: 123)

Poan mdi (poPD-L1-EGFP R): ATCCCGGGCGTCTCCTCAAATTGTGTATC (SEQ
ID NO.: 124)

Té bao COS-7 dugc cly chuyén véi mat do 5x10* té bao/cm? trén dia 6 giéng, va
sau d6 dugc nudi cdy qua dém trong moi trudng nudi cdy RPMI 1640 chira huyét thanh
thai bo bat hoat 10% va L-glutamin 0,01% & 37°C khi c6 mit CO2 5%. pEGFP-N2-
ovPD-1, pEGFP-N2-ovPD-L1, pEGFP-N2-poPD-1, pEGFP-N2-poPD-L1 hodc
pEGFP-N2 (dbi chitng 4m) dugc dua vao t& bao COS-7 v6i mat do 0,4 pg/cm?® bing
cach st dung Lipofectamine 2000 (Invitrogen). Cac té bao nay dugc nudi cdy trong 48
gi&y (t& bao biéu hién ovPD-1-EGFP, té bao bidu hién ovPD-L1-EGFP, poPD-1-EGFP
bao bibu hién, va té bao bidu hién poPD-L1-EGFP). Dé xéc dinh su biéu hién ctia PD-1
ctiru, PD-L1 ctry, PD-1 lon va PD-L1 lgn & t& bao biéu hién da duoc tao ra nhu vay, su
khu trd ndi bao ctia EGFP dugc quan sat bang kinh hién vi laze dong tidu cu nguoc
LSM700 (ZEISS) hodc kinh hin vi huynh quang tit ca trong mot BZ-9000
(KEYENCE).

1.3 Tao ra PD-L1 ciru va PD-L1 lon tai t6 hop
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Céac doan mdi dugc thiét ké dé khuéch dai vung ngoai bao trén PD-L1 ctru hodc
PD-L1 lon d3 udc dinh tir trinh tu axit amin gid dinh cia ching. Ngén gon 1a cac doan
mdi ¢c6 trinh tu nhan biét Nael hodc EcoRV duoc thém vao dau 5' (ovPD-L1-Ig F vaR,
hodc poPD-L1-Ig F va R) dugc thiét ké. PCR duoc thuc hién béng cach st dung cADN
thu duoc tir PBMC ciru hodc lon tdng hop 1am mau. Cac san pham PCR duoc phan giai
bang Nhel (Takara) va EcoRV (Takara) va dugc tinh ché biang kit FastGene Gel/PCR
Extraction (NIPPON Genetics). Cac ADN da dugc tinh ché nhu vay duogc tach dong
riéng 1& vao vecto pCXN2.1-IgG Fc tho (Niwa va cong su, 1991; Zettlmeissl va cong
sw, 1990; duoc cung cép boi Tién si T. Yokomizo, trudng Juntendo University Graduate
School of Medicine, va dugc bién ddi trong phong thi nghiém cua tc gia sang ché) da
xit Iy bang enzym gici han theo cach tuong ty. Plasmit biéu hién dugc tinh ché bang kit
FastGene Xpress Plasmid PLUS (NIPPON Genetics) va dugc bao quan ¢ -30°C dén khi
dugc st dung trong thi nghiém. Sau day, plasmit biéu hién da dugc tao ra nhu vay dugc

goi 1an luot 1a pCXN2.1-ovPD-L1-Ig va pCXN2.1-poPD-L1-Ig.

Poan mdi (ovPD-L1-Ig F): GACGCTAGCATGAGGATATATAGTGTCT (SEQ ID
NO.: 125)

Poan mdi (ovPD-L1-Ig R): GCTCTGATATCCCTCGTTTTTGCTGGAT (SEQ ID NO.:
126)

Poan mdi (poPD-L1-Ig F): GACGCTAGCATGAGGATATGTAGTATCTT (SEQ ID
NO.: 127)

Poan mdi (poPD-L1-Ig R): AGCTTGATATCCCTCTTTCTTGCTGGATC (SEQ ID
NO.: 128)

Ba muoi microgam pCXN2.1-ovPD-L1-Ig hodc pCXN2.1-poPD-L1-Ig dugc
dua vao 7,5x107 té bao Expi293F (Life Technologies) bang cach str dung Expifectamin
(Life Technologies). Sau 6 ngay nudi cdy trong diéu kién lic, dich nbi nudi cdy duoc thu
lai. Dich ndi nudi cdy chira protein tai t6 hop dung hop Fc. Protein tai t6 hop Fc di tao
ra duoc tinh ché tir dich nbi nay bang cach sir dung Ab-Capcher Extra (ProteNova). Sau
khi tinh ché, dung dich dém dugc trao dbi véi PBS (d6 pH = 7,4) bang cach st dung cot
tach mudi PD-10 (GE Healthcare). Protein téi t6 hop thu duge dugc bao quan & -30°C
dén khi duogc st dung trong thi nghiém (PD-L1-Ig clru). Nong d6 ctia PD-L1-Ig ciru va
PD-L1-Ig lon da tinh ché dugc do bdi bo dinh lugng ELISA IgG tho (BETHYL). Auto
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Palte Washer BIO WASHER 50 (DS Pharma Biomedical) dugc st dung cho mdi 14n rira
trong ELISA. Do hép thu dugc do boi thiét bi doc vi dia MTP-650FA (Corona Electric).

1.4 Kha nang phan Uing ctia khang thé cua chudt cdng 4G12 khang PD-L1 bo vé6i PD-

L1 lon va cuu

D3 xé4c dinh bing phan tich té bao theo dong chay 1a khéng thé don dong chubt
cbng khang PD-L1 bd phan tmg chéo véi PD-L1 lon va ciru. Té bao COS-7 bicu hién
PD-L1-EGFP clru hoiic lon duge phong bé bang PBS da bd sung huyét thanh dé bét hoat
10% & nhiét 40 phong trong 15 phut va phan tng véi 10 ng/ml khang thé ctia chudt cong
4G12 khang PD-L1 bo & nhiét do phong trong 30 phut. Sau khi rira, t& bao nay duoc cho
phan ing v6i khang thé dé khang Ig chudt cong da danh d4u allophycoxyanin (Beckman
Coulter) & nhiét dd phong trong 30 phut. FACS Verse (BD Bioscience) dugc sir dung dé
phan tich. Déi chung isotyp IgG2a (i) chudt cbng (BD Bioscience) dugc sit dung 1am
khang thé dbi ching 4m. PBS da b sung albumin huyét thanh bd 1% dugc st dung cho

mdi 14n rira va pha lodng khang thé.

Két qua thi nghiém dugc thé hién trén Fig.16. Khang thé cia chudt cong 4G12
khéng PD-L1 bd duoc xac dinh c6 lién két véi PD-L1 lon va ciru.

1.5 Kha nang phan ng cta khang thé ctia chudt céng 4G12 khang PD-L1 bo véi té bao

bach cau ¢ trdu

Méu ngoai vi cua trdu (Bubalus bubalis; trdu chau A) dugc 1am tan huyét bang
dung dich dém ACK dé phan lap t& bao bach cdu. Sau khi phong bé bang PBS di bd
sung huyét thanh dé bat hoat 10% & nhiét dd phong trong 15 phut, phan Gmg véi khang
thé cia chudt cdng 4G12 khang PD-L1 bo, phitc peridinin-chat diép luc-protein/khéng
thé khéng CD14 bd da danh ddu xyanin 5.5 (IgG1 chudt nhit, CAM36A, VMRD) va
khang thé khang CD11b bd (IgG2b chudt nhit, CC126, AbD Serotec) duoc thuc hién &
nhiét do phong trong 30 phut. Sau khi rira, phan ing v6i khang thé dé khang Ig chudt
cbng da danh déu allophycoxyanin (Beckman Coulter) va khang thé dé khang IgG2
chuot nhét da danh dau floresxein isothioxyanat (Beckman Coulter) dugc thuc hién &
nhiét d6 phong trong 30 phut. FACS Calibur (BD Biosciences) dugc st dung dé phan
tich. Dbi chimg isotyp IgG2a (k) chudt cdng (BD Biosciences) dugc sit dung lam khang
thé dbi chirng 4m. PBS da bd sung huyét thanh dé bat hoat 10% dugc sit dung cho mbi

1An rtra va pha lodng khang thé.
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Két qua thi nghiém dugc thé hién trén Fig.17. Khang thé ctia chudt cbng 4G12
khang PD-L1 bo lién két manh véi dai thue bao mau (t€ bao CD14* CD11b*) cua trau.
Mit khéc, khang thé cta chudt céng 4G12 khang PD-L1 bo lién két yéu véi céc té bao
lympho (t& bao CD14" CD11b") cta tréu. Su chénh 1éch vé dic tinh lién két nay dugc tin

la phan anh muc do bidu hién cua PD-L1 & dai thuc bao va céc té bao lympho.

1.6 Thir nghiém te ché dbi vé6i lién két PD-1/PD-L1 lgn hodc ciru véi khang thé cia
chudt céng 4G12 khang PD-L1 bo

Bang cach st dung té bao COS-7 bidu hién PD-1-EGFP ciru va protein tai td hop
PD-L1-Ig ciry, hodc t& bao COS-7 biéu hién PD-1-EGFP lgn va protein tai t6 hgp PD-
L1-Ig lgn, sy e ché lién két PD-1/PD-L1 lon hodc ctru do khang thé cta chudt céng
khang PD-L1 bo (4G12) duoc kiém tra. Ngin gon la khang thé cua chudt céng 4G12
khang PD-L1 bo theo nhidu ndéng do (0, 1, 5, 10, 20, 50 pug/ml) duge cho phan tmg trude
v6i PD-L1-Ig ciru (ndng d6 cudi cing 1a 1 pg/ml) hogc PD-L1-Ig lon (ndng dd cubi
cung 1a 5 pg/ml) & 37°C trong 30 phut. Sau do, khang thé 4G12 dugc cho phan ting véi
2x10° té bao COS-7 biéu hién PD-1-EGFP ciru hogc té bao COS-7 biéu hién PD-1-EGFP
lon ¢ 37°C trong 30 phut. Sau khi rira, PD-L1-Ig ctru hodc PD-L1-Ig lon da lién két v6i
b& mit té bao duoc phat hién nhd F(ab’)2 dé khang IgG tho (H+L) da dénh dau Alexa
Fluor 647 (Life Technologies). FACS Verse (BD Biosciences) dugc st dung dé phan
tich. Déi chimg isotyp 1gG2a (x) chudt cdng (BD Biosciences) dugc st dung 1am khang
thé dbi chung am. Coi ty 1¢ thanh phan cua té bao dugc lién két v6i PD-L1-Ig ma khong
bd sung khang thé 1a 100%, ty 1& thanh phan ctia té bao duoc lién két véi PD-L1-Ig theo

timg ndng d6 khang thé dugc thé hién duéi dang gié tri tuong doi.

Két qua cho thay khang thé cua chudt céng 4G12 khang PD-L1 bo ¢6 kha nang
trc ché lién két PD-1/PD-L1 ciru va lién két PD-1/PD-L1 lgn dya theo ndng o (Fig.18).
Vidu3
1. Gidi thi¢u

Khang thé gay chét té bao theo chuong trinh 1 (PD-1), thu thé rc ché mién dich,
va phéi tir ctia no, phéi tir gy chét té bao theo chwong trinh 1 (PD-L1) 1a cac phan tir
duoc phat hién bai Gido su Tasuku Honjo va cong su, truong Kyoto University, lam cac

yéu to trc ché dap tmg mién dich qua muc va lién quan sau sdc t¢i kha nang dung nap
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mién dich. Gan déy, cac phin t& nay da dugc ching thuc 1 cling lién quan ti sy tre ché
mién dich & céc khdi u. Theo vi du nay, dé tao ra liéu phap méi dbi v&i bénh truyén
nhidm & bo, céc tac gia sang ché da tao ra gen khang thé dang kham bang c4ch lién két
gen vung bién ddi cua khang thé don dong chudt cbng khang PD-L1 bo (4G12) ¢6 kha
nang e ché lién két gitta PD-1 va PD-L1 bo v6i gen ving hang dinh cta globulin mién
dich bo (IgG1) véi cae dot bién da dugce dua vao vi tri lién két gia dinh cia thy thé Fey
trén mién CH2 dé e ché hoat tinh ADCC; xem Fig.19 vé sb axit amin va céc dot bién:
250 E—P, 251 L—V, 252 P—A, 253 G—dot bién mét doan, 347 A—S, 348 P—S;
Ikebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata S,
Ohashi K. Immunology Thang 08 ndm 2014; 142(4):551-561). Gen khang thé dang
kham nay dugc dua vao té bao budng trang & chudt ddng Trung Qubc (té bao CHO).
Bang cach nudi cAy/tang sinh cic té bao thu dugc, cic tac gia sang ché di thu duoc
khang thé dang kham chudt cong-bd khang PD-L1 bo (ch4G12) va tac dung in vitro va

in vivo cua n6 dugce xac dinh.
2. Nguyén liéu va phuong phap
Tao ra té bao biéu hién PD-1 va PD-L1 bo

Trinh tu nucleotit cia cac cADN ¢6 ddy du do dai ctia gen PD-1 bo (sb truy cép
Ngan hang gen AB510901; Ikebuchi R, Konnai S, Sunden Y, Onuma M, Ohashi K.
Microbiol. Immunol. Thang 05 nim 2010; 54(5):291-298) va gen PD-L1 bo (s6 truy cap
Ngan hang gen AB510902; Ikebuchi R, Konnai S, Shirai T, Sunden Y, Murata S, Onuma
M, Ohashi K. Vet. Res. 26 Thang 09 nam 2011; 42:103) dugc xéc dinh. Dua trén thong
tin di truyén thu duorc, té bao biéu hién mang PD-1 bd va PD-L1 bo duoc tao ra. Pau
tién, dé tao plasmit biéu hién PD-1 hodc PD-L1 bo, PCR dugc thyc hién bang cach sir
dung cADN thu dugc tit PBMC bo tbng hop lam mau va thiét ké cac doan mdi co cac
vi tri nhén bit NofI va HindIIl (PD-1 bo) va céc vi tri nhan biét Nhel va Xhol (PD-L1
bo) & dau 5' (boPD-1-myc F va R; boPD-L1-EGFP F va R). Céc san pham PCR duoc
phan giai bing Nofl (Takara) va Hindlll (Takara; PD-1 bo), Nhel (Takara) va Xhol
(Takara; PD-L1 b0), dugc tinh ché bang kit FastGene Gel/PCR Extraction (NIPPON
Genetics) va dugc tach dong vao vecto pCMV-Tagl(Agilent Technologies; PD-1 bo)
hoic vecto pEGFP-N2 (Clontech; PD-L1 bo) da xir ly bang enzym gi6i han theo cach
fwong ty. Plasmit biéu hién thu dugc cAn quan tim duge chiét tich bang kit QIAGEN
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Plasmid Midi (Qiagen) va dugc bao quan & -30°C dén khi dugc sit dung trong thi
nghiém. Sau day, plasmit biéu hién da duoc tao ra nhu vay duogc goi la pCMV-Tagl-
boPD-1.

Poan mdi (boPD-1-myc F): ATATGCGGCCGCATGGGGACCCCGCGGGCGCT
(SEQ ID NO.: 133)

Poan mdi (boPD-1-myc R): GCGCAAGCTTTCAGAGGGGCCAGGAGCAGT (SEQ
ID NO.: 134)

Doan mdi (boPD-L1-EGFP F):
CTAGCTAGCACCATGAGGATATATAGTGTCTTAAC (SEQ ID NO.: 135)
Poan mdi (boPD-L1-EGFP R): CAATCTCGAGTTACAGACAGAAGATGACTGC
(SEQ ID NO.: 136)

Té bao bidu hién mang PD-1 bo dugc tao ra nhd quy trinh duge md ta dudi day.
Péu tién, 2,5 pg pCMV-Tagl-boPD-1 dugc duwa vao 4x10° t& bao CHO-DG44 bing cach
stt dung Lipofectamine LTX (Invitrogen). Bén muoi tam gid sau, moi truong nudi cy
nay duoc trao ddi véi moi truong nudi cdy CD DG44 (Life Technologies) chira G418
800 pg/ml (Enzo Life Science), phu gia GlutaMAX 20 ml/L (Life Technologies), va
Pluronic F-68 10% 18 ml/L (Life Technologies), sau dé la buéc chon loc. Té bao biéu
hién thu dugc dugc cho phan Umg véi khang thé cua chudt cong 5D2 khidng PD-1 bo &
nhiét 4o phong. Sau khi rura, té bao nay con duoc cho phan g v6i khang thé da danh
d4u vi hat khang IgG chudt cdng (Miltenyi Biotec) & nhiét dd phong. Té bao biéu hién
PD-1 bd & muc cao dugc phéan lap bang Auto MACS (Miltenyi Biotec). Sau do, bude
phén 14p lai dugc thyc hién theo cach twong tu dé thu dugc do tinh khiét cao hon nita.
Té bao biéu hién thu duoc dugc tach dong bang cach gi6i han pha loang dé tir d6 thu
dugc dong t& bao vo tinh CHO DG44 biéu hién PD-1 bd & mirc cao (t€ bao biéu hién
PD-1 bo).

Té bao biéu hién mang PD-L1 bo duoc tao ra nhd quy trinh duoc mo ta dudi day.
Péu tién, 2,5 pg pEGFP-N2-boPD-L1 hodc pEGFP-N2 (ddi ching am) dugc dwa vao
4x10% t& bao CHO-DG44 bang cach st dung Lipofectamine LTX (Invitrogen). Bén
muoi tm gio sau, moi trudng nuodi chy duoc trao d6i véi moi truong nudi chy CD DG44
(Life Technologies) chaa G418 (Enzo Life Science) 800 pg/ml, phu gia GlutaMAX
(Life Technologies) 20 ml/L, va Pluronic F-68 10% (Life Technologies) 18 ml/L, sau d6
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1a chon loc va tach dong bang cach gi¢i han pha lodng (dong té bao biéu hién PD-L1
bo). P& x4c dinh sy biéu hién ciia PD-L1 bo & dong té bao biéu hién da duoc tao ra nhu
vay, su khu tri ndi bao cua EGFP duoc quan sat bang kinh hién vi laze dong tiéu cu
nguoc LSM700 (ZEISS).
Tao ra PD-L1 va PD-1 bo hoa tan

Plasmit biéu hién PD-1-Ig bd dugc tao ra nho quy trinh duge md ta dudi day.
Ngén gon la peptit tin hiéu va ving ngoai bao trén PD-1 bo (s6 truy cap Ngan hang gen
AB510901) duoc lién két véi mién Fe cia ving hing dinh trén IgG1 bd da biét (s6 truy
cap Ngan hang gen X62916) dé tao trinh tu gen. Sau khi c4c codon dugc t61 wu hoa & té
bao CHO, budc téng hop gen dugc thyc hién theo cdch ma trinh tu nhéan biét Nod, (trinh
tu KOZAK, trinh tu peptit tin hiéu PD-1 bo, trinh ty ving ngoai bao gen PD-1 bo, trinh
tu ving IgG1 Fc bo, va trinh ty nhén biét Xbal s& c6 vi tri trén gen theo thir tu nay. Can
lwu ¥ & day 1a IgG1 bd dugc tao dot bién dé e ché hoat tinh ADCC; cu thé hon, dot
bién duge dua vao vi tri lién két gia dinh d6i véi thu thé Fcy trén mién CH2 (céc vi tri
dot bién: 185 E—P, 186 L—V, 187 P—A, 189 G—dot bién mét doan, 281 A—S, 282
P—S; Ikebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata
S, Ohashi K. Immunology Thang 08 nam 2014; 142(4):551-561; trinh tu axit amin cua
PD-1-Ig va cac vi tri dot bién dugc bdc 16 trén Fig.2 cla tai liéu nay). S¢i gen tbng hop
duoc phén giai bang Nofl (Takara) va Xbal (Takara), dugc tinh ché bang kit FastGene
Gel/PCR Extraction (NIPPON Genetics), va dugc dua vao vi tri tach dong (trinh ty nhén
biét enzym giéi han Nod va Xbal nam xudi dong so véi PCMV va nam gitta INRBG va
PABGH) cua vecto biéu hién pDN11 (dugc cung cAp boi Gido su S. Suzuki, Trung tdm
nghién ctu vé& kiém soat bénh truyén nhiém tr dong vat cua truong Hokkaido
University) da xir ly bing enzym gi6i han theo cach twong tu, tir d6 vecto biéu hién PD-
1-Ig b duge tao ra. Plasmit bidu hién dugc tinh ché bang kit QITAGEN Plasmid Midi
(Qiagen) va dugc bao quan ¢ -30°C dén khi duoc st dung trong thi nghiém. Sau day,
plasmit biéu hién dd duoc tao ra nhu vay duge goi 1a pDN11-boPD-1-Ig.

Plasmit biéu hién PD-L1-Ig bd dugc tao ra nhd quy trinh duge mo ta dudi day.
Pé khuéch dai peptit tin hiéu va ving ngoai bao trén PD-L1 bo (s6 truy cap Ngan hang
gen AB510902), cac doan mdi duogc thiét ké ma c6 cac vi tri nhan biét Nhel va EcoRV
duoc thém vao dau 5' (boPD-L1-Ig F va R). PCR dugc thuc hién bang cach s dung
cADN thu duge tir PBMC bo tong hop lam mau. Céc san phdm PCR dugc phan giai
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bang Nhel (Takara) va EcoRV (Takara), dugc tinh ché bang kit FastGene Gel/PCR
Extraction (NIPPON Genetics) va dugc tach dong vao vecto pCXN2.1-IgG1 Fe tho
(Niwa va cdng sy, 1991; Zettlmeissl va cong su, 1990; dugc cung cép boi Tién si T.
Yokomizo, Juntendo University Graduate School of Medicine, va dugc bién ddi trong
phong thi nghiém cla tac gia sang ché) da xur Iy bang enzym giéi han theo cach twong
tu. Plasmit biéu hién dwoc tinh ché bang kit QIAGEN Plasmid Midi (Qiagen) hodc bd
kit FastGene Xpress Plasmid PLUS (NIPPON Genetics) va dugc bao quan ¢ -30°C dén
khi dugc st dung trong thi nghi€ém. Sau day, plasmit biéu hién d3 duoc tao ra nhu vay
duoc goi la pCXN2.1-boPD-L1-Ig.

DPoan mdi (boPD-L1-Ig F): GCTAGCATGAGGATATATAGTGTCTTAAC (SEQ ID
NO.: 137)

Poan mdi (boPD-L1-Ig R): GATATCATTCCTCTTTTTTGCTGGAT (SEQ ID NO.:
138)

Té bao biéu hién PD-1-Ig bd hoa tan dugc tao ra nhd quy trinh dugc md ta dudi
day. Ngén gon 12 2,5 ug pDN11-boPD-1-Ig duge dua vao 4x10° té bao CHO-DG44 bing
cach sir dung Lipofectamine LTX (Invitrogen). Bén muoi tAm gid sau, mdi trudng nudi
cdy duogc trao ddi véi moi trudong nudi cdy OptiCHO AGT (Life Technologies) chua
G418 800 pg/ml (Enzo Life Science) va phu gia GlutaMAX 20 ml/L (Life
Technologies). Sau khi dugc nuoi cdy trong 3 tuan, té bao nay duge chon loc. Ngén gon
12 ndng do cta protein tai t6 hop dung hop Fe trong dich ndi nudi cdy cua cac dong té
bao v6 tinh thu duoc duge do boi ELISA bing cach st dung khang thé da dong thd
khang IgG F(c) bo (Rockland) @8 tir d6 chon loc cac dong té bao vo tinh ma biéu hién
protein tai to hop dung hgp Fe & muc cao. Dong té bao biéu hién & mirc cao thu dugc
dugc chuyén sang mdi truong nuodi ciy khong chira G418 va dugc nudi cdy trong didu
kién lic trong 14 ngdy, sau d6 1a budce thu dich ndi nuodi cdy. Dich nbi nudi cdy chira
protein tai tb hgp dung hop Fe duge siéu loc bang Centricon Plus-70 (Millipore). Sau
d6, protein tai t hgp dung hop Fc dugc tinh ché bang Ab-Capcher Extra (ProteNova).
Sau khi tinh ché, dung dich dém dugc trao ddi v6i nuée mudi sinh Iy dém phosphat
(PBS; d6 pH = 7,4) bang cach st dung cft tach mubi PD-10 (GE Healthcare). Protein
thu duoc dugce bao quan ¢ -30°C dén khi duoc st dung trong thi nghiém (PD-1-Ig bo).
Néng do ctia PD-1-Ig bd d tinh ché dugc do boi ELISA bang céch sit dung khéng thé
da dong tho IgG F(c) (Rockland). Thiét bi rira dia ty dong BIO WASHER 50 (DS
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Pharma Biomedical) dugc str dung cho mdi lan rtra trong ELISA. Do hép thu duoc do
boi thiét bi doc vi dia MTP-650FA (Corona Electric).

Té bao biéu hién PD-L1-Ig bo hoa tan dugc tao ra nhod quy trinh duge mo ta dudi
day. Ngan gon 13 30 pg pCXN2.1-boPD-L1-Ig dugc dua vao 7,5x107 té bao Expi293F
(Life Technologies) bang cach sit dung Expifectamine (Life Technologies). Sau 7 ngay
nudi cy trong diéu kién lic, dich nbi nuéi cdy dugc thu lai. Protein ti t6 hop duge tinh
ché tir dich ndi nay bang cach sir dung Ab-Capcher Extra (ProteNova; PD-L1-Ig bo).
Sau khi tinh ché, dung dich dém dugec trao d6i v4i PBS (d0 pH=74) béng cach st dung
PD MiniTrap G-25 (GE Healthcare). Protein thu dugc dugc bao quan ¢ -30°C dén khi
duoc sir dung trong thi nghiém (PD-L1-Ig bo). Nbng d6 ctia PD-L1-Ig bo da tinh ché
dugc do bang cach st dung bo dinh lugng ELISA IgG tho (Bethyl). Thiét bi rta dia ty
dong BIO WASHER 50 (DS Pharma Biomedical) dugc st dung cho mdi 1an rira trong
ELISA. Do hép thu dugc do béi thiét bi doc vi dia MTP-650FA (Corona Electric).
Phuong phap tao ra t& bao tao khang thé don dong chudt céng khang PD-L1 bo

Chudt cdng duoc gdy mién dich & chan bing PD-L1-Ig bo (Ikebuchi R, Konnai
S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata S, Ohashi K. Immunology
Théang 08 nam 2014.; 142(4):551-561; PD-L1-Ig bo dugc tao ra bang phuong phap da
boc 10 trong tai liéu nay va dugc sir dung dé gay mién dich). Céc té bao lai dugc tao ra
bdi phuong phép hach bach huyét chau hong dé tir 6 thu dugc té bao lai 4G12 tao khang
thé don dong chudt cdng khang PD-L1 bo. Ddi v6i phuong phép tao ra khéng thé don
dong chudt céng khang PD-L1 bo, chi tiét dugc boc 10 trong tai liéu phi sang ché sau
day (Ikebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata
S, Ohashi K. Vet. Res. Ngay 22 thang 07 nam 2013; 44:59; Ikebuchi R, Konnai S,
Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata S, Ohashi K. Immunology
Thang 08 nam 2014; 142(4):551-561).

Phuong phép tao ra vecto biéu hién khang thé dang kham chudt cdng-bod khang PD-L1
bo

Khang thé dang kham chudt cbng-bod ch4G12 khang PD-L1 bo dugce tao ra bing
cach dung hop ving hing dinh khéng thé trén IgG1 bo va Igh v6i khang thé cua chudt
cbng 4G12 khang PD-L1 bo dugc st dung lam ving bién dbi khang thé.

DAu tién, cac gen clia cac ving bién dbi chudi ning va chudi nhe duge nhan biét

tir t& bao lai sé tao khang thé ctia chudt cong 4G12 khéang PD-L1 bo. Sau do, trinh tu
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gen dugc tao ra, trong d6 cac vung bién d6i chudi ning va chudi nhe trén khang thé
4G12 duge lién két véi cc ving hing dinh da biét lan lugt trén IgG1 bod (chudi néng;
dugc bién dbi tir sb truy cap Ngan hang gen X62916) va Igh bo (chudi nhe; s6 truy cép
Ngan hang gen X62917), va budc t6i wu hoa codon dugc tién hanh [khang thé dang
kham chudt cdng-bd ch4G12 khang PD-L1 bo: cac SEQ ID NO.: 105 va 106 (trinh tu
axit amin), cac SEQ ID NO.: 107 va 108 (trinh tu nucleotit sau budc t61 wu hoa codon)].
Luu ¥ rang dé ap ché hoat tinh ADCC & IgG1 bo, dot bién dugc thém vao vi tri lién két
gia dinh cua thu thé Fey trén mién CH2 (xem Fig.19 vé sb axit amin va cac dot bién:
250 E—P, 251 L—V, 252 P—A, 253 G—dot bién mat doan, 347 A—S, 348 P—S;
Ikebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata S,
Ohashi K. Immunology Thang 08 nam 2014; 142(4):551-561). Sau do, gen dugc tbng
hop nhén tao theo cach ma trinh ty nhén biét Notl, (trinh ty KOZAK, trinh tu chudi nhe
khang thé dang kham, trinh tu tin hidu bd sung poly-A (PABGH), trinh tu khoi dong
(PCMV), trinh ty nhan biét Sacl, trinh tu intron (INRBG), (trinh ty KOZAK, trinh ty
chudi ning khang thé dang kham va trinh ty nhan biét Xbal s& co vi tri theo tht tu nay.
Soi gen tong hop dugc phan giai bang Nodl (Takara) va Xbal (Takara), dugc tinh ché
bang kit FastGene Gel/PCR Extraction (NIPPON Genetics) va dugc tich dong vao vi
tri tach dong (trinh ty nhén biét enzym gi6i han Nofl va Xbal nam xudi dong so voi
PCMYV va nam gitta INRBG va PABGH) & plasmit biéu hién pDC6 (dugc cung cAp boi
Gi4o su S. Suzuki, Trung tdm nghién ctu vé kidm soat bénh truyén nhiém tir dong vat
cua truong Hokkaido University) da xur ly bang enzym giéi han theo cach tuong tu
(Fig.20). Plasmit thu dugc duoc chiét tach bang kit QTAGEN Plasmid Midi (Qiagen) va
dugc bao quéan ¢ -30°C dén khi dugc st dung trong thi nghiém. Sau day, plasmit biéu
hién di tao tir d6 duoc goi 1a pDC6-boPD-L1ch4G12.
Biéu hién khang thé dang kham chudt cong-bo khang PD-L1 bo
pDC6-boPD-L1ch4G12 duge chuyén nhiém sang t€ bao CHO-DG44 (CHO-
DG44 (dfhr/)) 1a té bao thiéu dihydrofolat reductaza. Bbn muoi tam gior sau, moi trudong
nuéi cdy duoc trao d6i véi méi truong nudi cdy OptiCHO AGT (Life Technologies)
chtra phu gia GlutaMAX 20 ml/L (Life Technologies). Sau khi dugc nudi cdy trong 3
tuén, té bao nay dugc chon loc va tach dong bang cach gi6i han pha lodng. Sau do, ndng
do cta khang thé dang kham trong céac dich ndi nuodi cdy dugc do boi thim tach dang

didm va ELISA bang cach sir dung khang thé da dong thd khang IgG F(c) bo (Rockland)

50



44677 51/177

dé tir d6 chon loc dong vo tinh biéu hién tét. Hon nita, cac dong vo tinh da chon biéu
hién khang thé dang kham chuot cdng-bo khang PD-L1 bo & mirc cao dugc xtt 1y khuéch
dai gen bang cach thém tai gdm méi trudng nudi cdy chtra methotrexate (Mtx) 60 nM.
Dong té bao v tinh dd dugc tao ra nhu vay, bidu hién khang thé dang kham chuot cdng-
bo khang PD-L1 bo mdt cach dn dinh, dwgc chuyén sang mdi trudng nudi ciy Opti-
CHO AGT khong chira Mtx va dugc nuoi cdy trong diéu kién lac trong 14 ngay (125
vong/phut, 37°C, CO2 5%). Su tao thanh khang thé dang kham trong dich ndi nudi cdy
duge do béi ELISA bang cach st dung khang thé da dong thé khang IgG F(c) bo
(Rockland). Thiét bi rira dia ty dong BIO WASHER 50 (DS Pharma Biomedical) dugc
st dung cho mdi 1an rira trong ELISA. D9 hép thu duge do béi thiét bi doc vi dia MTP-
650FA (Corona Electric). Dich nbi nudi cdy vao ngay 14 duoc ly tim 10000 g trong 10
phut dé loai té bao, va dich nbi ly tdm duoc cho di qua bd loc Steritop-GP 0,22 pum
(Millipore) d& khir tring va sau d6 dugc bao quan & 4°C dén khi dugc tinh ché.
Tinh ché khang thé dang kham chudt cdng-bo khang PD-L1 bo

Tt dich ndi nudi cdy duoc tao ra nhu da mo ta & trén, mdi khang thé dang kham
duoc tinh ché bang cach st dung Ab Capcher Extra (ProteNova). Phuong phap cot mé
dugc st dung dé 1ién két voi nhua; PBS ¢6 do pH = 7,4 duge st dung lam dung dich
dém cén bing va dung dich dém rtta. Dung dich dém rtra giai IgG (Thermo Fisher
Scientific) dugc st dung 1am dung dich dém rtra giai. Tris 1M (d6 pH = 9,0) dugce st
dung 1am dung dich dém trung hoa. Khang thé da tinh ché dwoc trao dbi dém bang PBS
(46 pH = 7,4) bang cach st dung cot tach mudi PD-10 (GE Healthcare) va dugc co bang
cach sir dung Amicon Ultra-15 (50 kDa, Millipore). Khang thé dang kham dugc tinh ché
nhu vay duoc cho di qua bd loc dang xylanh 0,22 pm (Millipore) dé khtr tring va duoc
bao quan & 4°C dén khi duge st dung trong thi nghiém.
Xac nhan d6 tinh khiét cua khang thé dang kham chuét céng-bd khang PD-L1 bo dé tinh
ché (Fig.21)

Protein khang thé duogc phat hién nhd SDS-PAGE va phuong phap nhuém CBB
@8 xé4c dinh do tinh khiét cta khang thé dang kham chudt cdng-bod khang PD-L1 bo da
tinh ché. Bang cach sir dung gel acrylamit 10%, khang thé dang kham chudt céng-bo da
tinh ché duoc dién di trong céc diéu kién khir (khi bang 2-mercaptoetanol cla Sigma-
Aldrich) va cac diéu kién khong khir. Cac vach duge nhudm bang kit Quick-CBB

(Wako) va lam mAt mau trong nude cit. Két qua dugce thé hién trén Fig.21. Céc vach
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dugc quan sat tai cdc vi tri du doan, nghia 1a tai 25 kDa va 50 kDa trong céc diéu kién
khir va tai 150 kDa trong cac diéu kién khong khir.
Tinh dic hiéu lién két ctia khang thé dang kham chudt cdng-bod khang PD-L1 bo (Fig.22)

D4 x4c nhan bing phén tich té bao theo dong chay rang khang thé dang kham
chudt cdng-bo khang PD-L1 bo lién két ddc hiéu véi té bao biéu hién PD-L1 bo (dd md
ta & trén). DAu tién, khang thé cua chudt cdng 4G12 khang PD-L1 bd hodc khang thé
dang kham chudt cdng-bo ch4G12 khang PD-L1 bo duge cho phan tmg véi t€ bao biéu
hién PD-L1 bo ¢ nhiét d6 phong trong 30 phut. Sau khi rtra, khang thé dé khang Ig chudt
cbng da danh ddu APC (Southern Biotech) hogc F(ab’)2 dé khang IgG (H+L) bo dd danh
d4u Alexa Fluor 647 (Jackson ImmunoResearch) dugc cho phan tng ¢ nhiét 4o phong
trong 30 phit. Pdi chimg isotyp IgG2a (x) chudt cbng (BD Biosciences) hoic khang thé
IgG1 bo (Bethyl) dugce sir dung lam khang thé ddi chimg 4m. Sau khi rira, mdi khéng
thé cta chudt cong hodc khang thé dang kham chudt cdng-bo da lién két v6i bé mat té
bao dugc phat hién bang FACS Verse (BD Biosciences). PBS da bd sung albumin huyét
thanh bo 1% (Sigma-Aldrich) dugc st dung cho mdi 1an rira va pha loing khang thé.

Két qua thi nghiém duoc thé hién trén Fig.22. Khang thé dang kham chudt cong-
bod ch4G12 khang PD-L1 bd da boc 16 1a lién két véi té bao biéu hién PD-L1 bo theo
cach trong ty v6i khang thé cua chudt cong 4G12 khéng PD-L1 bo.
Hoat tinh tc ché cia khang thé dang kham chudt cbng-bo khang PD-L1 dbi v6i lién két
PD-1/PD-L1 bo
(1) Thir nghiém Gc ché lién két dbi véi té bao biéu hién PD-L1 bo va PD-1 bo hoa tan
(Fig.23)

Béng céch sir dung té bao biéu hién PD-L1 bo (dd md ta & trén) va PD-1-Ig bo
(43 md ta & trén), su Gre ché lién két PD-1/PD-L1 bo do khéng thé khéng PD-L1 bo dugc
kiém tra. DAu tién, 2x10° té bao biéu hién PD-L1 bo duoc cho phan ting theo nhiéu néng
d6 (0, 0,32, 0,63, 1.25, 2,5, 5 hodic 10 ug/ml) clia khang thé ctia chudt cong 4G12 khang
PD-L1 bo hoiic khang thé dang kham chudt cng-bd ch4G12 khang PD-L1 bo & nhiét
do phong trong 30 phut. Déi ching isotyp IgG2a (i) chudt cdng (BD Biosciences) hodc
khang thé IgG1 bd (Bethyl) dugc sir dung lam khang thé d6i chtmg 4m. Sau khi rira,
PD-1-Ig bd da dénh déu bing biotin bing cach sir dung kit dénh dau biotin loai A
Lightning-Link (Innova Bioscience) duoc bd sung dé c6 ndng do cudi cung 13 2 pg/ml,

sau d6 1a phan tmg trong 30 phut nita & nhiét d6 phong. Sau do, sau khi rira, PD-1-Ig bo
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da lin két v6i bé mit té bao duoc phat hién nho streptavidin dd danh dédu APC
(BioLegend). FACS Verse (BD Biosciences) duogc sir dung dé phan tich. PBS d b sung
albumin huyét thanh bd 1% (Sigma-Aldrich) dugc st dung cho mdi 1an rira va pha lodng
khang thé. Coi ty 1¢ thanh phan ciia té bao da lién két véi PD-1-Ig ma khong bd sung
khang thé 1a 100%, ty 1& thanh phan cta té bao da lién két véi PD-1-Ig theo timg ndng
d6 khang thé dugc thé hién duéi dang gia tri twong dbi.

Két qua thi nghiém duogc thé hién trén Fig.23. Nhu khang thé cia chudt cong
4G12 khang PD-L1 bo, khang thé dang kham chudt céng-bd ch4G12 khang PD-L1 bo
da boc 16 12 ¢6 kha néng Ge ché lién két PD-1/PD-L1 bo dwa theo ndng do.

(2) Thir nghiém e ché lién két d6i v6i té bao biéu hién PD-1 bd va PD-L1 bod hoa tan
(Fig.24)

Béng céch sir dung té bao biéu hién PD-1 bod (dd md té & trén) va PD-L1-Ig bo
(d3 md ta & trén), su (rc ché lién két PD-1/PD-L1 bo do khang thé khang PD-L1 bd duogc
kidm tra. DAu tién, khang thé cua chudt cong 4G12 khang PD-L1 bo hodc khang thé
dang kham chudt céng-bb ch4G12 khang PD-L1 bo theo néng d6 cubi cung 14 0, 0,32,
0,63, 1.25, 2,5, 5 hoac 10 pg/ml va PD-L1-Ig bo theo ndng do6 cudi cung 13 1 pg/ml duge
cho vao dia 96 giéng, tai ddy chiing dwgc cho phan ing & nhiét 46 phong trong 30 phut.
Hon hop thu dugc duge cho phan tmg véi 2x10° té bao biéu hién PD-1 bo ¢ nhiét do
phong trong 30 phut. Déi chimg isotyp 1gG2a () chudt cdng (BD Biosciences) hoic
khang thé IgG1 bo (Bethyl) dugc stt dung lam khang thé d6i chimg am. Sau khi rira,
F(ab’)2 dé khang IgG tho (H+L) d4 danh d4u Alexa Fluor (Life Technologies) dugc cho
phan Gng & nhiét do phong trong 30 phut dé tir 6 phat hién PD-L1-Ig bo dd lién két voi
bé mat té bao. FACS Verse (BD Biosciences) dugc st dung dé phan tich. PBS di bd
sung albumin huyét thanh bd 1% (Sigma-Aldrich) dugc sir dung cho mdi 1an rira va pha
lodng khang thé. Coi ty 1& thanh phan cta té bao dugc lién két voi PD-L1-Ig ma khong
bd sung khang thé 1a 100%, ty 1& thanh phén ciia té bao dugc lién két v6i PD-L1-Ig theo
tirng nong d6 khang thé duoc thé hién dudi dang gia tri twong dbi.

Két qua thi nghiém dugc thé hién trén Fig.24. Nhu khéng thé ctia chudt cong
4G12 khang PD-L1 bo, khéng thé dang kham chudt cong-bd ch4G12 khang PD-L1 bo
da boc 19 1a ¢6 kha ndng te ché lién két PD-1/PD-L1 bo dya theo ndng do.

Thir nghi€m hoat tinh sinh hoc bang céach str dung khéng thé dang kham chuot cbng-bo
khang PD-L1 bo
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(1) Téc dung 1én su tang sinh té bao (Fig.25)

. Péxdc nhan rang sy tc ché lién két PD-1/PD-L1 bo do khang thé dang kham
chudt cng-bod khang PD-L1 hoat hoa céc té bao lympho, thit nghiém hoat tinh sinh hoc
duoc thuc hién bf?tng cach str dung sy tang sinh té bao 1am chi thi. Ngén gon 12 PBMC
bd duoc phan 14p tir mau ngoai vi cua gia stic khoé manh dugce tao huyén phti trong PBS
d8 co ndng 46 10x10° t& bao/ml, va duge cho phan ung vdi carboxyfloresxein
sucxinimidyl este (CFSE) & nhiét 4o phong trong 20 phut. Sau khi rira hai 14n bang mbi
trudmg nudi cdy RPMI 1640 (Sigma-Aldrich) chua huyét thanh thai bo bét hoat 10%
(Cell Culture Technologies), khang sinh (streptomycin 200 pg/ml, penicillin 200 U/ml)
(Life Technologies) va L-glutamin 0,01% (Life Technologies), PBMC dugc cho phan
tg v6i khang thé ctia chudt nhit khang CD3 bo (WSU Monoclonal Antibody Center)
& 4°C trong 30 phut. Sau khi rita, PBMC dugc cho phin tmg v6i vi hat khéng IgG1
chudt nhit (Miltenyi Biotec) & 4°C trong 15 phut, sau d6 la budc phan lap té bao T
duong tinh véi CD3 bang cach st dung autoMACS™ Pro (Miltenyi Biotec). Khang thé
ctia chudt nhit khang CD3 bo (WSU Monoclonal Antibody Center) va khéng thé cia
chudt nhit khdng CD28 bo (Bio-Rad) dugc thém vao té bao T duong tinh véi CD3 da
phén 1ap. Sau d6, t& bao nay dugc nudi cdy ddng thdi véi té bao biéu hién PD-L1 bo (té
bao T duong tinh véi CD3: té bao biéu hién PD-L1 bd = 10:1) khi ¢6 mat hodc khong
¢6 mat khang thé dang kham chudt cbng-bod ch4G12 khang PD-L1 bo 10 pg/ml. IgG bo
thu duge tir huyét thanh (Sigma-Aldrich) dugc st dung lam ddi chimg cho khang thé;
t& bao bidu hién EGFP da chuyén nhim véi pEGFP-N2 dugc st dung 1am ddi ching
cho té bao biu hién PD-L1. Sau 6 ngay nudi cay dong thoi, cac té bao dugc thu gom va
duoc cho phan Gng v6i khang thé cia chu6t nhét khang CD4 bo va khéng thé cua chudt
nhét khang CD8 bo (Bio-Rad) & nhiét d6 phong trong 30 phut. B§ danh ddu IgG1 chudt
nhét Zenon (Life Technologies) hodc kit Lightning-Link (Innova Biosciences) dugc st
dung dé danh ddu khang thé. FACS Verse (BD Biosciences) dugc st dung dé phan tich.
PBS da bd sung albumin huyét thanh bo 1% (Sigma-Aldrich) duoc sit dung dé rira sau
khi nudi cdy va pha lodng khang thé.

Két qua thi nghiém duoc thé hién trén Fig.25. Su tang sinh cia té bao T dwong
tinh v6i CD4 va CD8 dugc 4p ché dang ké bang cach nudi cay voi té bao biéu hién PD-
L1 bo. khang thé dang kham chudt cdng-bd ch4G12 khang PD-L1 bo da boc 19 1a gay

trc ché 1én sy ap ché nay & té bao T duong tinh véi CDA4.
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(2) Tac dung [én sy tao thanh IFN-y (Fig.26)

DPé x4c nhén ring su e ché lién két PD-1/PD-L1 bo do khang thé dang kham
chu6t cdng-bo khang PD-L1 hoat hoa céc té bao lympho, thir nghiém hoat tinh sinh hoc
duoc thuc hién béng cach str dung su tao thanh IFN-y lam chi thi. Ngén gon 1a PBMC
dugc phén 18p tr mau ngoai vi cla gia sic nhim BLV duoc tao huyén phii trong mdi
trudng nudi cdy RPMI (Sigma-Aldrich) chita huyét thanh thai bo bét hoat 10% (Cell
Culture Technologies), khang sinh (streptomycin 200 pg/ml, penicillin 200 U/ml) (Life
Technologies) va L-glutamin 0,01% (Life Technologies) dé co ndng d6 4x10° té bao/ml.
10 pg/ml khang thé cta chudt cdng 4G12 khang PD-L1 bd hodc khéng thé dang kham
chu6t céng-bo ch4G12 khang PD-L1 bo, va dich nbi nubi cdy té bao than thai ctru nhiém
BLV 2% (FLK-BLV) dugc thém vao PBMC; buéc nudi cdy sau d6 dugc thuc hién &
37°C trong diéu kién CO, 5% trong 6 ngay. Ig chudt cdng thu duoc tir huyét thanh
(Sigma-Aldrich) va Ig bo thu dugc tir huyét thanh (Sigma-Aldrich) dugc st dung lam
khang thé dbi ching. Sau 6 ngay nudi cy, dich ndi nudi cdy dugc thu lai, va sy tao
thanh IFN-y dugc do boi kit ELISA IFN-y bo (BETYL). Thiét bi rira dia tw dong BIO
WASHER 50 (DS Pharma Biomedical) dugc sit dung cho mdi l4n rira trong ELISA. Do
hép thu dugc do béi thiét bi doc vi dia MTP-650FA (Corona Electric).

Két qua thi nghiém dugc thé hién trén Fig.26. khéng thé dang kham chubt cng-
bod ch4G12 khang PD-L1 bo da boc 16 1a gia ting dap tmg IFN-y ctia PBMC bo véi
khang nguyén BLV theo cach twong ty nhu khang thé cia chudt cdng 4G12 khang PD-
L1 bo (n=10).

Phan tich CDR trén khang thé ctia chu6t cdng khéng PD-L1 bo

Céc ving quyét dinh bd sung (CDR) trén khéng thé cta chudt cong 4G12 khang
PD-L1 bd dugc xac dinh béng cach st dung NCBI IGBLAST
(http://www.ncbi.nlm.nih.gov/igblast/). Két qua duoc thé hién trén Fig.19.

Thir nghiém nubi cdy & gia stc

Khang thé dang kham chudt cdng-bd ch4G12 khang PD-L1 bo da tao ra (khoang
260 mg; 1 mg/kg) dugc st dung qua tinh mach cho bé nhiém BLV theo thir nghiém
(gidbng bo Holstein, con dyc, 7 thang tudi, 267 kg). Cac miu mau duge thu theo thoi
gian tir bé bi nhiém, sau d6 1a budce phan l4p PBMC bang phwong phap ly tdm gradien
theo mat do (density gradient centrifugation).

(1) Su dép g tang sinh té bao cua té bao T dbi v6i khang nguyén BLV (Fig.27)
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PBMC bd dugc tao huyén phii trong PBS va phan tmg v6i CFSE & nhiét do phong
trong 20 phut. Sau khi rtra hai lan bing mdi truong nudi cdy RPMI 1640 (Sigma-
Aldrich) chtra huyét thanh thai bd bt hoat 10% (Cell Culture Technologies), khéang sinh
(streptomycin 200 pg/ml, penicillin 200 U/ml) (Life Technologies) va L-glutamin 0,01%
(Life Technologies), ndng d9 té bao dugc diéu chinh thanh 4x10° t& bao/ml bing cach
stt dung moi trudng nudi cdy gibng hét. Dich ndi nudi ciy gbdm té bao than thai ciru
nhiém BLV 2% (FLK-BLV) duoc bd sung vao PBMC, sau d6 dugc nudi céy g 37°C
trong didu kién CO, 5% trong 6 ngay. Dich ndi nudi ciy gém té bao than thai ctru khong
nhiém BLV 2% (FLK) dugc st dung lam dbi ching. Sau 6 ngay nudi ciy, PBMC duoc
thu lai va phan tng voi khang thé ctia chudt nhit khang CD4 b, khang thé cta chudt
nhit khang CD8 bo va khang thé ctia chudt nhét khang IgM bo (Bio-Rad) & 4°C trong
20 phut. Bo danh ddu IgG1 chudt nhit Zenon (Life Technologies) hodc kit Lightning-
Link (Innova Biosciences) dugc s dung dé danh diu khang thé. FACS Verse (BD
Biosciences) duoc st dung dé phan tich. PBS da bd sung albumin huyét thanh bod 1%
(Sigma-Aldrich) dugc st dung cho mdi 14n rira va pha lodng khéng thé.

Két qua thi nghiém dugc thé hién trén Fig.27 . Két qua cua viéc st dung khéng
thé 1a d4p tng tang sinh té bao dic hiéu BLV cua té bao T duong tinh v6i CD4 ting so
v6i dap tng trude khi st dung khang thé.

(2) Thay dbi vé& lwong tai tién virut (Fig.28)

ADN duoc chiét tach tirt PBMC bd da phan 1ap bang cach st dung kit tinh ché
ADN Wizard (Promega). Néng dd cuia ADN da chiét tach duoc x4c dinh theo dinh tinh,
coi do hép thu (260 nm) da do bdi méay do anh phé Nanodrop 8000 (Thermo Fisher
Scientific) 1a d6i chimg. Pé do lugng tai tién virut BLV & PBMC, PCR thoi gian thuc
duoc thuc hién bang cach st dung Cycleave PCR Reaction Mix SP (TaKaRa) va mau
do/doan mdi/déi chimg duong dé phat hién virut bénh bach ciu & bo (TaKaRa). Light
Cycler 480 System II (Roche Diagnosis) dugc su dung dé do.

Két qua thi nghiém duoc thé hién trén Fig.28. Lugng tai tién virut BLV b giam

dang k& dén tan cubi qua trinh thir nghiém so véi lugng tai trude khi dua vao.

Tat ca cac cong bo, bang doc quyén sang che va don sang che & day dugc vién

dan toan bd dé tham khao.

Kha ning tng dung trong cong nghiép
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Khéng thé khang PD-L1 theo sang ché ¢6 thé ap dung dé ngin ngira va/hoidc didu

tri bénh ung thu va bénh truyén nhiém & dong vat.
Phan vin ban md ta tw do vé danh muc trinh ty
<SEQID NO.: 1>

SEQID NO.: 1 thé hién trinh ty axit amin cia ving bién d6i chudi nhe (VL) trén khang
thé ctia chudt céng khang PD-L1 bo.
MESQTHVLISLLLSVSGTYGDIAITQSPSSVAVSVGETVTLSCKSSQSLLYSENQKDY
LGWYQQKPGQOTPKPLIYWATNRHTGVPDRFTGSGSGTDFTLIISSVOQAEDLADYYCGOQ
YLVYPFTFGPGTKLELK

<SEQ ID NO.: 2>

SEQ ID NO.: 2 thé hién trinh ty axit amin ctia ving bién dbi chudi nang (VH) trén khang
thé cua chudt cong khéang PD-L1 bo.
MGWSQIILFLVAARATCVHSQVQLOQSGAELVKPGSSVKISCKASGYTFTSNEMHWVKQ
OPGNGLEWIGWIYPEYGNTKYNQKFDGKATLTADKSSSTAYMOLSSLTSEDSAVYFCA
SEEAVISLVYWGQGTLVTVSS

<SEQ ID NO.: 3>

SEQIDNO.:3 thé hién trinh ty axit amin ctia ving hang dinh chudi nhe (CL) trén khang
thé ctia cho.
QPKASPSVTLFPPSSEELGANKATLVCLISDFYPSGVTVAWKASGSPVTQGVETTKPS
KQSNNKYAASSYLSLTPDKWKSHSSFSCLVTHEGSTVEKKVAPAECS

<SEQ ID NO.: 4>

SEQ ID NO.: 4 thé hién trinh ty axit amin ctia viing hdng dinh chudi ning (CH) trén
khang thé ctia cho.
ASTTAPSVFPLAPSCGSTSGSTVALACLVSGYFPEPVTVSWNSGSLTSGVHTEFPSVLQ
SSGLYSLSSTVTVPSSRWPSETFTCNVVHPASNTKVDKPVPKESTCKCISPCPVPESL
GGPSVFIFPPKPKDILRITRTPEITCVVLDLGREDPEVQISWEVDGKEVHTAKTQPRE
QOFNSTYRVVSVLPIEHQDWLTGKEFKCRVNHIGLPSPIERTISKARGQAHQPSVYVL
PPSPKELSSSDTVTLTCLIKDFFPPEIDVEWQSNGQPEPESKYHTTAPQLDEDGSYFL
YSKLSVDKSRWQOGDTFTCAVMHEALONHYTDLSLSHSPGK
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<SEQ ID NO.: 5>

SEQ ID NO.: 5 thé hién trinh tu nucleotit ctia VL trén khang thé cia chudt cdng khang
PD-L1 bo. A
ATGGAATCACAGACGCATGTCCTCATTTCCCTTCTGCTCTCGGTATCTGGTACCTATG
GGGACATTGCGATAACCCAGTCTCCATCCTCTGTGGCTGTGTCAGTAGGAGAGACGGT
CACTCTGAGCTGCAAGTCCAGTCAGAGTCTTTTATACAGTGAAAACCAAAAGGACTAT
TTGGGCTGGTACCAGCAGAAACCAGGGCAGACTCCTAAACCCCTTATCTACTGGGCAA
CCAACCGGCACACTGGGGTCCCTGATCGCTTCACAGGTAGTGGATCCGGGACAGACTT
CACTCTGATCATCAGCAGTGTGCAGGCTGAAGACCTGGCTGATTATTACTGTGGGCAG
TACCTTGTCTATCCGTTCACGTTTGGACCTGGGACCAAGCTGGAACTGAAA

Trinh tu nucleotit cia SEQ ID NO.: 5 sau budc t61 uu hoa codon dugc thé hién & <SEQ
ID NO.: 15>.
ATGGAATCTCAAACTCATGTTTTGATTTCATTACTTCTGAGTGTTTCCGGAACCTACG
GTGATATCGCTATCACTCAATCTCCCTCCTCTGTTGCTGTGTCTGTGGGCGAAACCGT
TACCCTGTCCTGCAAGTCCAGTCAGTCTCTTCTCTACTCCGAGAATCAAAAGGACTAC
CTGGGCTGGTACCAACAGAAGCCCGGCCAGACCCCARAGCCACTGATATACTGGGCAA
CCAACAGGCACACCGGAGTGCCCGACAGGTTCACAGGCAGTGGATCTGGCACCGACTT
TACCTTGATCATTTCAAGCGTGCAGGCTGAAGATCTGGCCGACTACTACTGTGGTCAG
TATCTGGTGTATCCTTTCACTTTCGGGCCAGGGACAAAATTGGAATTGAAG

<SEQ ID NO.: 6>

SEQ ID NO.: 6 thé hién trinh tu nucleotit cia VH trén khang thé cia chudt cdng khang
PD-L1 bo.
ATGGGATGGAGCCAGATCATCCTCTTTCTGGTGGCAGCAGCTACATGTGTTCACTCCC
AGGTACAGCTGCAGCAATCTGGGGCTGAATTAGTGAAGCCTGGGTCCTCAGTGAAAAT
TTCCTGCAAGGCTTCTGGCTACACCTTCACCAGTAACTTTATGCACTGGGTAAAGCAG
CAGCCTGGAAATGGCCTTGAGTGGATTGGGTGGATTTATCCTGAATATGGTAATACTA
AGTACAATCAAAAGTTCGATGGGAAGGCAACACTCACTGCAGACAAATCCTCCAGCAC
AGCCTATATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCAGTCTATTTCTGTGCA
AGTGAGGAGGCAGTTATATCCCTTGTTTACTGGGGCCAAGGCACTCTGGTCACTGTCT
CTTCA
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Trinh tu nucleotit ctia SEQ ID NO.: 6 sau budc ti wu hoé codon duoc thé hién & <SEQ
ID NO.: 16>.
ATGGCTTGGTCTCAAATTATCTTGTTTTTGGTTGCTGCAGCCACTTGTGTTCATTCTC
AGGTGCAGCTGCAACAAAGCGGCGCAGAACTGGTGAAACCTGGCAGCAGCGTGARAAAT
ATCTTGTAAGGCCAGCGGATATACTTTCACCTCCAATTTCATGCATTGGGTCAAACAG
CAGCCCGGCAACGGACTCGAGTGGATCGGCTGGATCTACCCCGAGTATGGCAACACAA
AATATAACCAAARATTTGATGGAAAGGCTACCCTGACTGCCGATAAGTCCTCCAGCACL
CGCATACATGCAACTCTCCTCCCTGACCTCCGAGGATAGCGCTGTCTACTTCTGTGCT
TCCGAAGAGGCTGTCATATCCTTGGTCTATTGGGGCCAAGGAACTCTGGTGACCGTCT
CATCT

<SEQ ID NO.: 7>

SEQID NO.: 7 thé hién trinh tu nucleotit ciia CL trén khang thé ctia cho.
CAGCCCAAGGCCTCCCCCTCGGTCACACTCTTCCCGCCCTCCTCTGAGGAGCTCGGCG
CCAACAAGGCCACCCTGGTGTGCCTCATCAGCGACTTCTACCCCAGCGGCGTGACGGT
GGCCTGGAAGGCAAGCGGCAGCCCCGTCACCCAGGGCGTGGAGACCACCAAGCCCTCC
AAGCAGAGCAACAACAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGCCTGACAAGT
GGAAATCTCACAGCAGCTTCAGCTGCCTGGTCACGCACGAGGGGAGCACCGTGGAGAA
GARAGGTGGCCCCCGCAGAGTGCTCTTAG

Trinh tu nucleotit cia SEQ ID NO.: 7 sau budc t6i uu hoa codon dugc thé hién & <SEQ
ID NO.: 17>.
CAGCCCAAAGCCTCTCCCAGCGTCACCCTCTTCCCACCTTCCAGTGAGGAGCTGGGGE
CAAACAAAGCCACTTTGGTGTGTCTCATCTCCGATTTTTACCCCTCCGGGGTCACAGT
CGCATGGAAGGCCTCCGGATCCCCTGTGACACAGGGAGTGGAGACAACAAAACCTAGC
AAGCAGAGTAACAATAAGTATGCCGCCTCAAGCTATCTCAGCCTTACTCCTGATAAGT
GGAAGTCACATAGCAGTTTTAGTTGCCTCGTAACACATGAGGGTTCAACTGTGGAGAA
AARAAGTAGCTCCAGCTGAGTGCTCATGA

<SEQ ID NO.: 8>

SEQ ID NO.: 8 la trinh tu nucleotit cia CH trén khang thé ctia cho.

GCCTCCACCACGGCCCCCTCGGTTTTCCeCACTGGCCCCCAGCTGCGGGTCCACTTCC
GGCTCCACGGTGGCCCTGGCCTGCCTGGTGTCAGGCTACTTCCCCGAGCCTGTAACTG
TGTCCTGGAATTCCGGCTCCTTGACCAGCGGTGTGCACACCTTCCCGTCCGTCCTGCA
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GTCCTCAGGGCTCTACTCCCTCAGCAGCACGGTGACAGTGCCCTCCAGCAGGTGGCCC
AGCGAGACCTTCACCTGCAACGTGGTCCACCCGGCCAGCAACACTAAAGTAGACAAGC
CAGTGCCCAAAGAGTCCACCTGCAAGTGTATATCCCCATGCCCAGTCCCTGAATCACT
GGGAGGGCCTTCGGTCTTCATCTTTCCCCCGARACCCAAGGACATCCTCAGGATTACC
CGAACACCCGAGATCACCTGTGTGGTGTTAGATCTGGGCCGTGAGGACCCTGAGGTGC
AGATCAGCTGGTTCGTGGATGGTAAGGAGGTGCACACAGCCAAGACGCAGCCTCGTGA
GCAGCAGTTCAACAGCACCTACCGTGTGGTCAGCGTCCTCCCCATTGAGCACCAGGAC
TGGCTCACCGGAAAGGAGTTCAAGTGCAGAGTCAACCACATAGGCCTCCCGTCCCCCA
TCGAGAGGACTATCTCCAAAGCCAGAGGGCAAGCCCATCAGCCCAGTGTGTATGTCCT
GCCACCATCCCCAAAGGAGTTGTCATCCAGTGACACGGTCACCCTGACCTGCCTGATC
AAAGACTTCTTCCCACCTGAGATTGATGTGGAGTGGCAGAGCAATGGACAGCCGGAGC
CCGAGAGCAAGTACCACACGACTGCGCCCCAGCTGGACGAGGACGGGTCCTACTTCCT
GTACAGCAAGCTCTCTGTGGACAAGAGCCGCTGGCAGCAGGGAGACACCTTCACATGT
GCGGTGATGCATGAAGCTCTACAGAACCACTACACAGATCTATCCCTCTCCCATTCTC
CGGGTAAATGA

Trinh tu nucleotit cia SEQ ID NO.: 8 sau budc t5i wu hod codon dugc thé hién & <SEQ
ID NO.: 18>.

GCTAGCACAACCGCTCCCTCCGTTTTTCCCCTCGCCCCATCCTGCGGGTCAACCAGCG
GATCCACCGTCGCTCTGGCTTGTCTGGTGTCAGGATACTTCCCCGAGCCTGTCACCGT
TTCTTGGAATAGCGGCAGCCTTACTTCCGGCGTGCATACCTTCCCTAGCGTGCTTCAG
TCCTCCGGTCTGTATTCCCTCAGCTCCACCGTAACTGTCCCAAGCTCAAGGTGGCCCT
CTGAGACATTTACCTGCAATGTGGTCCATCCTGCTTCAAATACCAAAGTGGACAAGCC
CGTCCCAAAAGAGTCTACCTGCARAATGTATCAGTCCTTGTCCCGTGCCCGAGTCTCTG
GGCGGACCCTCAGTCTTTATCTTCCCACCCAAGCCAAAGGACATATTGCGCATTACAC
GGACACCCGAAATCACCTGTGTTGTGTTGGATCTCGGCCGGGAAGATCCTGAGGTGCA
GATTAGTTGGTTTGTTGATGGCAAGGAGGTGCACACAGCAAAAACACAGCCCAGAGAA
CAGCAGTTCAACAGTACTTATAGAGTAGTGAGTGTGTTGCCTATAGAGCATCAGGACT
GGCTGACAGGCAAAGAATTCAAATGTAGGGTTAACCACATTGGCCTCCCTAGTCCAAT
CGAGAGGACAATCTCTAAAGCCCGAGGCCAGGCTCATCAGCCTTCTGTGTACGTTCTG
CCTCCTAGTCCTAAGGAACTGTCTTCTTCAGACACAGTAACACTCACTTGCCTGATTA
AGGACTTTTTTCCTCCAGAGATTGATGTGGAATGGCAGTCTAACGGGCAGCCAGAGCC
AGAATCTAAGTACCACACTACTGCACCACAGCTGGATGAGGATGGGTCTTACTTCCTG
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TACAGTAAGCTGAGTGTGGACAAGTCTCGATGGCAGCAGGGGGATACTTTTACTTGCG
CAGTAATGCACGAAGCATTGCAGAACCACTACACTGACCTGTCACTTAGTCACTCACC
AGGGAAGTAA

<SEQ ID NO.: 9>

SEQ ID NO.: 9 thé hién trinh ty axit amin ctia chudi nhe dang kham gdm VL trén khéng
thé cta chudt céng khang PD-L1 bo va CL trén khang thé cua cho.

MESQTHVLISLLLSVSGTYGDIAITQSPSSVAVSVGETVTLSCKSSQSLLYSENQKDY
LGWYQQOKPGQTPKPLIYWATNRHTGVPDRFTGSGSGTDEFTLIISSVQAEDLADYYCGQ
YLVYPFTFGPGTKLELKQPKASPSVTLFPPSSEELGANKATLVCLISDEFYPSGVTVAW
KASGSPVTQGVETTKPSKQSNNKYAASSYLSLTPDKWKSHSSFSCLVTHEGSTVEKKV
APAECS

<SEQ ID NO.: 10>

SEQ ID NO.: 10 thé hién trinh ty axit amin cia chudi ning dang kham gém VH trén
khang thé ctia chudt cdng khang PD-L1 bo va CH trén khéng thé cua cho.

MGWSQIILFLVAAATCVHSQVQLQOQSGAELVKPGSSVKISCKASGYTFTSNEMHWVKQ
OPGNGLEWIGWIYPEYGNTKYNQKFDGKATLTADKSSSTAYMQLSSLTSEDSAVYFEFCA
SEEAVISLVYWGQGTLVTVSSASTTAPSVEFPLAPSCGSTSGSTVALACLVSGYFPEPV
TVSWNSGSLTSGVHTFPSVLQSSGLYSLSSTVIVPSSRWPSETEFTCNVVHPASNTKVD
KPVPKESTCKCISPCPVPESLGGPSVFIFPPKPKDILRITRTPEITCVVLDLGREDPE
VOISWEFVDGKEVHTAKTQPREQQFNSTYRVVSVLPIEHQDWLTGKEFKCRVNHIGLPS
PIERTISKARGQAHQPSVYVLPPSPKELSSSDTVTLTCLIKDFFPPEIDVEWQSNGOP
EPESKYHTTAPQLDEDGSYFLYSKLSVDKSRWQOGDTFTCAVMHEALONHYTDLSLSH
SPGK

<SEQ ID NO.: 19>

Trinh tu nay thé hién trinh tu nucleotit (sau budce t8i wu hoa codon) ctia chudi nhe dang
kham gdm VL trén khang thé ctia chudt céng khang PD-L1 bo va CL trén khéng thé cua
cho.

ATGGAATCTCAAACTCATGTTTTGATTTCATTACTTCTGAGTGTTTCCGGAACCTACG

GTGATATCGCTATCACTCAATCTCCCTCCTCTGTTGCTGTGTCTGTGGGCGAAACCGT
TACCCTGTCCTGCAAGTCCAGTCAGTCTCTTCTCTACTCCGAGAATCAAAAGGACTAC
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CTGGGCTGGTACCAACAGAAGCCCGGCCAGACCCCAAAGCCACTGATATACTGGGCAA
CCAACAGGCACACCGGAGTGCCCGACAGGTTCACAGGCAGTGGATCTGGCACCGACTT
TACCTTGATCATTTCAAGCGTGCAGGCTGAAGATCTGGCCGACTACTACTGTGGTCAG
TATCTGGTGTATCCTTTCACTTTCGGGCCAGGGACAAAATTGGAATTGAAGCAGCCCA
AAGCCTCTCCCAGCGTCACCCTCTTCCCACCTTCCAGTGAGGAGCTGGGGGCAAACAA
AGCCACTTTGGTGTGTCTCATCTCCGATTTTTACCCCTCCGGGGTCACAGTCGCATGG
AAGGCCTCCGGATCCCCTGTGACACAGGGAGTGGAGACAACAAAACCTAGCAAGCAGA
GTAACAATAAGTATGCCGCCTCAAGCTATCTCAGCCTTACTCCTGATAAGTGGAAGTC
ACATAGCAGTTTTAGTTGCCTCGTAACACATGAGGGTTCAACTGTGGAGAAAAAAGTA
GCTCCAGCTGAGTGCTCATGA

<SEQ ID NO.: 20>

SEQ ID NO.: 20 thé hién trinh tu nucleotit (sau budc t61 uu hoa codon) cia chudi nang
thé kham gdm VH trén khang thé ctia chudt céng khang PD-L1 bd va CH trén khéng thé

cua choé.

ATGGGTTGGTCTCARAATTATCTTGTTTTTGGTTGCTGCAGCCACTTGTGTTCATTCTC
AGGTGCAGCTGCAACAAAGCGGCGCAGAACTGGTGAAACCTGGCAGCAGCGTGAAAAT
ATCTTGTAAGGCCAGCGGATATACTTTCACCTCCAATTTCATGCATTGGGTCAAACAG
CAGCCCGGCAACGGACTCGAGTGGATCGGCTGGATCTACCCCGAGTATGGCAACACAA
AATATAACCAAAAATTTGATGGARAAGGCTACCCTGACTGCCGATAAGTCCTCCAGCAC
CGCATACATGCAACTCTCCTCCCTGACCTCCGAGGATAGCGCTGTCTACTTCTGTGCT
TCCGAAGAGGCTGTCATATCCTTGGTCTATTGGGGCCAAGGAACTCTGGTGACCGTCT
CATCTGCTAGCACAACCGCTCCCTCCGTTTTTCCCCTCGCCCCATCCTGCGGGTCAAC
CAGCGGATCCACCGTCGCTCTGGCTTGTCTGGTGTCAGGATACTTCCCCGAGCCTGTC
ACCGTTTCTTGGAATAGCGGCAGCCTTACTTCCGGCGTGCATACCTTCCCTAGCGTGC
TTCAGTCCTCCGGTCTGTATTCCCTCAGCTCCACCGTAACTGTCCCAAGCTCAAGGTG
GCCCTCTGAGACATTTACCTGCAATGTGGTCCATCCTGCTTCAAATACCAAAGTGGAC
AAGCCCGTCCCAAAAGAGTCTACCTGCARATGTATCAGTCCTTGTCCCGTGCCCGAGT
CTCTGGGCGGACCCTCAGTCTTTATCTTCCCACCCAAGCCAAAGGACATATTGCGCAT
TACACGGACACCCGAAATCACCTGTGTTGTGTTGGATCTCGGCCGGGAAGATCCTGAG
GTGCAGATTAGTTGGTTTGTTGATGGCAAGGAGGTGCACACAGCAAAARACACAGCCCA
GAGAACAGCAGTTCAACAGTACTTATAGAGTAGTGAGTGTGTTGCCTATAGAGCATCA
GGACTGGCTGACAGGCARAAGAATTCAAATGTAGGGTTAACCACATTGGCCTCCCTAGT
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CCAATCGAGAGGACAATCTCTAAAGCCCGAGGCCAGGCTCATCAGCCTTCTGTGTACG
TTCTGCCTCCTAGTCCTAAGGAACTGTCTTCTTCAGACACAGTAACACTCACTTGCCT
GATTAAGGACTTTTTTCCTCCAGAGATTGATGTGGAATGGCAGTCTAACGGGCAGCCA
GAGCCAGAATCTAAGTACCACACTACTGCACCACAGCTGGATGAGGATGGGTCTTACT
TCCTGTACAGTAAGCTGAGTGTGGACAAGTCTCGATGGCAGCAGGGGGATACTTTTAC
TTGCGCAGTAATGCACGAAGCATTGCAGAACCACTACACTGACCTGTCACTTAGTCAC
TCACCAGGGAAGTAA

<SEQ ID NO.: 11>
SEQ ID NO.: 11 thé hién trinh ty axit amin cua CL trén khang thé cua ngudi.

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKVADNLQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

<SEQ ID NO.: 12>

SEQ ID NO.: 12 thé hién trinh tu axit amin cta CH (CH1-CH3) trén khéng thé cua
ngudi (bién thé 1gG4 1).

STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQ
FNSTYRVVSVLTVLHQODWLNGKEYKCKVSNKGLPSSIEKT ISKAKGQPREPQVYTLPP
SQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLT
VDKSRWQEGNVEFSCSVMHEALHNHYTQKSLSLSLGK

<SEQ ID NO.: 13>
SEQ ID NO.: 13 thé hién trinh tw nucleotit ctia CL trén khéng thé ctia ngudi.

ACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTG
GAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACA
GTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAG
GACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACT
ACGAGARAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGT
CACAAAGAGCTTCAACAGGGGAGAGTGTTAG

<SEQ ID NO.: 14>
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SEQID NO.: 14 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khang thé cia nguoi
(bién thé IgG4 1).

TCCACCAAGGGCCCATCCGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCCGAGA
GCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTC
GTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCC
TCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGA
AGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGT
TGAGTCCAAATATGGTCCCCCATGCCCATCATGCCCAGCACCTGAGTTCCTGGGGGEGA
CCATCAGTCTTCCTGTTCCCCCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCC
CTGAGGTCACGTGCGTGCTGGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAA
CTGGTACCTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAG
TTCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGA
ACGGCAAGGAGTACARAGTGCAAGGTCTCCAACRAAGGCCTCCCGTCCTCCATCGAGAA
AACCATCTCCAAAGCCAARAGGGCAGCCCCGAGAGCCACAGGTGTACACCCTGCCCCCA
TCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCT
ACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAA
GACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAACC
GTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGG
CTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTGGGTARAATGA

<Céac SEQ ID NO.: 21-36>

Cac SEQID NO.: 21-36 thé hién trinh ty nucleotit ctia cac doan mdi theo tht tu 1a cPD-
1 bén trong F, cPD-1 bén trong R, cPD-L1 bén trong F, cPD-L1 bén trong R, cPD-15'
GSP, ¢cPD-1 3' GSP, ¢PD-L1 5' GSP, ¢PD-L1 3' GSP, ¢cPD-1-EGFP F, cPD-1-EGFP R,
¢PD-L1-EGFP F, cPD-L1-EGFP R, ¢PD-1-Ig, cPD-1-Ig R, ¢cPD-L1-Ig F va cPD-L1-Ig
R. '

<SEQ ID NO.: 37>

SEQ ID NO.: 37 thé hién trinh tu axit amin (QSLLYSENQKDY) cta CDRI1 cta VL
trén khang thé ctia chudt cbng 4G12 khéang PD-L1 bo.

<SEQ ID NO.: 38>

SEQ ID NO.: 38 thé hién trinh tu axit amin (QSLLYSENQKDY) cua CDR3 ctua VL
trén khang thé ctia chudt cbng 4G12 khéang PD-L1 bo.

<SEQ ID NO.: 39>
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SEQ ID NO.: 39 thé hién trinh tu axit amin (GYTFTSNF) cia CDR1 cta VH trén khéng

thé cua chudt céng 4G12 khang PD-L1 bod.

<SEQ ID NO.: 40>

SEQ ID NO.: 40 thé hién trinh tu axit amin (IYPEYGNT) cua CDR2 cua VH trén khang

thé cua chudt céng 4G12 khang PD-L1 bo.

<SEQ ID NO.: 41>

SEQ ID NO.: 41 thé hién trinh ty axit amin (ASEEAVISLVY) ctia CDR3 cua VH trén

khang thé cua chudt cbng 4G12 khiang PD-L1 bo.

<SEQ ID NO.: 42>

SEQ ID NO.: 42 thé hién trinh ty axit amin cia CH (CH1-CH3) trén khéng thé cla ciru

(IgGl).

<SEQ ID NO.: 43>

SEQ ID NO.: 43 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéng thé cta clru

(IgG1).

<SEQ ID NO.: 44>

SEQ ID NO.: 44 thé hién trinh tu axit amin cua CH (CH1-CH3) trén khang thé cua clru

(I1gG2).

<SEQ ID NO.: 45>

SEQ ID NO.: 45 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khang thé cua ciru

(I1gG2).

<SEQ ID NO.: 46>

SEQ ID NO.: 46 thé hién trinh tu axit amin cta ving hing dinh chudi nhe (Ig kapa(CK))

trén khang thé cia ciru.

<SEQ ID NO.: 47>

SEQ ID NO.: 47 thé hién trinh tu nucleotit ciia ving hang dinh chudi nhe (Ig kapa(CK))

trén khang thé cia ciru.

<SEQ ID NO.: 48>

SEQ ID NO.: 48 thé hién trinh ty axit amin cta ving hing dinh chudi nhe (Ig
lamda(CL)) trén khang thé cia ciru.

<SEQ ID NO.: 49>

SEQ ID NO.: 49 thé hién trinh tu nucleotit ciia ving hing dinh chudi nhe (Ig lamda(CL))

trén khang thé cua cuu.
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<SEQ ID NO.: 50>

SEQ ID NO.: 50 thé hién trinh tu axit amin cia CH (CH1-CH3) trén khéng thé cua lon
(IgG12).

<SEQ ID NO.: 51>

SEQ ID NO.: 51 thé hién trinh tu axit nucleotit cia CH (CH1-CH3) trén khang thé cia
lon (IgG1?).

<SEQ ID NO.: 52>

SEQ ID NO.: 52 thé hién trinh ty axit amin ciia CH (CH1-CH3) trén khéng thé cta lon
(IgG1Y).

<SEQ ID NO.: 53>

SEQ ID NO.: 53 thé hién trinh tw nucleotit cia CH (CH1-CH3) trén khang thé ctia lon
(IgG1Y).

<SEQ ID NO.: 54>

SEQ ID NO.: 54 thé hién trinh tw axit amin ciia CH (CH1-CH3) trén khéng thé ctia lon
(IgG2).

<SEQ ID NO.: 55>

SEQ ID NO.: 55 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khang thé ciia lon
(IgG22).

<SEQ ID NO.: 56>

SEQ ID NO.: 56 th hién trinh ty axit amin caa CH (CH1-CH3) trén khéng thé ctia lon
(IgG2Y).

<SEQ ID NO.: 57>

SEQ ID NO.: 57 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéng thé cua lon
(IgG2b).

<SEQ ID NO.: 58>

SEQ ID NO.: 58 thé hién trinh ty axit amin cia CH (CH1-CH3) trén khang thé cta lon
(IgG3).

<SEQ ID NO.: 59>

SEQ ID NO.: 59 thé hién trinh tw nucleotit cia CH (CH1-CH3) trén khang thé cua lon
(IgG3).

<SEQ ID NO.: 60>
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SEQ ID NO.: 60 thé hién trinh ty axit amin ciia CH (CH1-CH3) trén khéng thé ctia lon
(IgG42).

<SEQ ID NO.: 61>

SEQ ID NO.: 61 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khéng thé cta lon
(IgG42).

<SEQ ID NO.: 62>

SEQ ID NO.: 62 thé hién trinh tu axit amin cia CH (CH1-CH3) trén khang thé cta lon
(IgG4Y).

<SEQ ID NO.: 63>

SEQ ID NO.: 63 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khéng thé cta lon
(IgG4Y).

<SEQ ID NO.: 64>

SEQ ID NO.: 64 thé hién trinh ti axit amin cia CH (CH1-CH3) trén khang thé cta lon
(IgG59).

<SEQ ID NO.: 65>

SEQ ID NO.: 65 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khéng thé cta lon
(IgG5?).

<SEQ ID NO.: 66>

SEQ ID NO.: 66 thé hién trinh ty axit amin caa CH (CH1-CH3) trén khéang thé ctia lon
(IgG5Y). |
<SEQ ID NO.: 67>

SEQ ID NO.: 67 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khang thé cua lon
(IgG5P).

<SEQ ID NO.: 68>

SEQ ID NO.: 68 thé hién trinh tu axit amin ctia CH (CH1-CH3) trén khang thé ctia lon
(IgG62).

<SEQ ID NO.: 69>

SEQ ID NO.: 69 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéng thé cta lon
(IgG6).

<SEQ ID NO.: 70>

SEQ ID NO.: 70 thé hién trinh ty axit amin cia CH (CH1-CH3) trén khéng thé cua lon
(IgG6).
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<SEQ ID NO.: 71>

SEQ ID NO.: 71 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéang thé cua lon
(IgG6).

<SEQ ID NO.: 72>

SEQ ID NO.: 72 thé hién trinh tw axit amin cia CH (CH1-CH3) trén khéng thé trau (u6c
luong 1a IgG1).

<SEQ ID NO.: 73>

SEQ ID NO.: 73 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéng thé tréu (udc
luong 1a 1gG1).

<SEQ ID NO.: 74>

SEQ ID NO.: 74 thé hién trinh tyr axit amin cia CH (CH1-CH3) trén khang thé trau (udc
luong 12 1gG2).

<SEQ ID NO.: 75>

SEQ ID NO.: 75 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khéng thé tréu (udc
luong 1a IgG2).

<SEQ ID NO.: 76>

SEQ ID NO.: 76 thé hién trinh ty axit amin ciia CH (CH1-CH3) trén khéng thé tréu (u6c
luong 1a IgG3).

<SEQ ID NO.: 77>

SEQ ID NO.: 77 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khéng thé tréu (udc
lugng 1a 1gG3).

<SEQ ID NO.: 78>

SEQ ID NO.: 78 thé hién trinh ty axit amin cla ving hing dinh (CL) chudi nhe (uéc
luong 1a Ig lamda) trén khang thé trau.

<SEQ ID NO.: 79>

SEQ ID NO.: 79 thé hién trinh tu nucleotit cuia ving héng dinh (CL) chudi nhe (u6c
luong 1a Ig lamda) trén khang thé trau.

<SEQ ID NO.: 80>

SEQ ID NO.: 80 thé hién trinh ty axit amin cia CH (CH1-CH3) trén khéng thé cla
ngudi (bién thé IgG4 2).

<SEQ ID NO.: 81>
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SEQ ID NO.: 81 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéng thé ctia ngudi
(bién thé IgG4 2).

<SEQ ID NO.: 82>

SEQ ID NO.: 82 thé hién trinh ty axit amin cia CH (CH1-CH3) trén khéng thé cua
ngudi (bién thé 1gG4 3).

<SEQ ID NO.: 83>

SEQ ID NO.: 83 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéng thé ctia ngudi
(bién thé 1gG4 3).

<SEQ ID NO.: 84>

SEQ ID NO.: 84 thé hién trinh tu axit amin ctia CH (CH1-CH3) trén khéng thé ctia bo
(bién thé IgG1 1).

<SEQ ID NO.: 85>

SEQ ID NO.: 85 thé hién trinh ty axit amin cua CH (CH1-CH3) trén khéng thé cia bo
(bién thé 1gG1 2).

<SEQ ID NO.: 86>

SEQ ID NO.: 86 thé hién trinh tu axit amin cia CH (CH1-CH3) trén khéang thé cta bo
(bién thé IgG1 3).

<SEQ ID NO.: 87>

SEQ ID NO.: 87 thé hién trinh ty axit amin ciia CH (CH1-CH3) trén khang thé ctia bo
(bién thé IgG2 1).

<SEQ ID NO.: 88>

SEQ ID NO.: 88 thé hién trinh ty axit amin ciia CH (CH1-CH3) trén khang thé ctia bo
(bién thé IgG2 2).

<SEQ ID NO.: 89>

SEQ ID NO.: 89 thé hién trinh tyr axit amin ciia CH (CH1-CH3) trén khang thé cta bo
(bién thé IgG2 3).

<SEQ ID NO.: 90>

SEQ ID NO.: 90 thé hién trinh ty axit amin cia CH (CH1-CH3) trén khéng thé cua bo
(bién thé IgG3 1).

<SEQ ID NO.: 91>

SEQ ID NO.: 91 thé hién trinh ty axit amin ciia CH (CH1-CH3) trén khang thé ctia bo
(bién thé IgG3 2).
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<SEQ ID NO.: 92>

SEQ ID NO.: 92 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khang thé ctia bo
(bién thé IgG1 1).

<SEQ ID NO.: 93>

SEQ ID NO.: 93 thé hién trinh tw nucleotit cia CH (CH1-CH3) trén khang thé cia bo
(bién thé IgG1 2).

<SEQ ID NO.: 94>

SEQ ID NO.: 94 th& hién trinh tu nucleotit cia CH (CH1-CH3) trén khang thé clia bd
(bién thé IgG1 3).

<SEQ ID NO.: 95>

SEQ ID NO.: 95 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khéng thé cta bd
(bién thé IgG2 1).

<SEQ ID NO.: 96>

SEQ ID NO.: 96 thé hién trinh tu nucleotit cia CH (CH1-CH3) trén khéng thé clia bd
(bién thé IgG2 2).

<SEQ ID NO.: 97>

SEQ ID NO.: 97 thé hién trinh tw nucleotit cia CH (CH1-CH3) trén khang thé ctia bod
(bién thé 1gG2 3).

<SEQ ID NO.: 98>

SEQ ID NO.: 98 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khéng thé ctia bd
(bién thé IgG3 1).

<SEQ ID NO.: 99>

SEQ ID NO.: 99 thé hién trinh ty nucleotit cia CH (CH1-CH3) trén khang thé cta bo
(bién thé IgG3 2).

<SEQ ID NO.: 100>

SEQ ID NO.: 100 thé hién trinh ty axit amin cta CL trén khéng thé cta bo (Ig lamda
bo, Ngin hang gen: X62917).
QPKSPPSVTLFPPSTEELNGNKATLVCLISDEFYPGSVTVVWKADGSTITRNVETTRAS
KQSNSKYAASSYLSLTSSDWKSKGSYSCEVTHEGSTVTKTVKPSECS

<SEQ ID NO.: 101>
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SEQ ID NO.: 101 thé hién trinh ty nucleotit ciia CL trén khang thé ctia bo (Ig lamda bo,
Ngan hang gen: X62917).
CAGCCCAAGTCCCCACCCTCGGTCACCCTGTTCCCGCCCTCCACGGAGGAGCTCAACG
GCAACAAGGCCACCCTGGTGTGTCTCATCAGCGACTTCTACCCGGGTAGCGTGACCGT
GGTCTGGAAGGCAGACGGCAGCACCATCACCCGCAACGTGGAGACCACCCGGGCCTCC
AAACAGAGCAACAGCAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGAGCAGCGACT
GGAAATCGAAAGGCAGTTACAGCTGCGAGGTCACGCACGAGGGGAGCACCGTGACGAA
GACAGTGAAGCCCTCAGAGTGTTCTTAG

Trinh tu nucleotit cia SEQ ID NO.: 101 sau budc t8i wu hoa codon dugc thé hién &
<SEQ ID NO.: 104>.
CAGCCTAAGAGTCCTCCTTCTGTAACACTCTTTCCCCCCTCTACCGAGGAACTCAACG
GCAATAAAGCTACCTTGGTTTGCCTTATTTCTGATTTCTACCCCGGGTCTGTGACCGT
GGTGTGGAAAGCTGATGGGTCCACCATTACTCGGAATGTGGAAACCACCCGGGCTTCT
AAGCAGTCCAACTCTAAATACGCAGCATCCTCCTATTTGAGTCTTACTAGTAGTGACT
GGAAGTCAAAGGGTAGTTACAGTTGCGAAGTCACACATGAAGGTTCAACAGTGACAAA
GACAGTCAAGCCCTCAGAGTGCTCATAG

<SEQ ID NO.: 102>

SEQ ID NO.: 102 thé hién trinh ty axit amin cta CH trén khang thé ctia bo (IgG1 bo,
duge bién ddi tir Ngan hang gen: X62916). Vi tri dot bién dugc gach chan. S axit amin
va cAc dot bién: 113E—P, 114L—V, 115P—A, 116G—mat doan, 209A—S, 210P—S
ASTTAPKVYPLSSCCGDKSSSTVTLGCLVSSYMPEPVTVTWNSGALKSGVHTEFPAVLQ
SSGLYSLSSMVTVPGSTSGQTFTCNVAHPASSTKVDKAVDPTCKPSPCDCCPPPPVAG
PSVFIFPPKPKDTLTISGTPEVTCVVVDVGHDDPEVKESWEVDDVEVNTATTKPREEQ
FNSTYRVVSALRIQHQODWTGGKEFKCKVHNEGLPSSIVRTISRTKGPAREPQVYVLAP
POEELSKSTVSLTCMVTSEFYPDYIAVEWQRNGQPESEDKYGTTPPQLDADSSYFLYSK
LRVDRNSWQEGDTYTCVVMHEALHNHYTOKSTSKSAGK

<SEQ ID NO.: 103>

SEQ ID NO.: 103 thé hién trinh ty nucleotit (sau budc t81 wu hoa codon) ciaa CH trén
khéng thé ciia bo (IgG1 bo, dwoc bién dbi tir Ngan hang gen: X62916).

GCTAGCACAACTGCTCCTAAGGTGTACCCCCTGAGCTCTTGCTGCGGCGACAAGTCTA
GCAGCACCGTGACCCTCGGATGCCTCGTCAGCAGCTATATGCCTGAGCCAGTTACAGT
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GACATGGAATTCTGGTGCCCTTAAGTCCGGCGTCCATACCTTCCCTGCTGTGCTGCAG
TCCTCTGGCCTGTACAGTTTGTCCTCTATGGTGACAGTACCCGGTTCCACCTCCGGAC
AGACCTTTACCTGTAATGTGGCTCATCCCGCCTCCTCCACARAAGGTGGATAAGGCTGT
TGACCCTACCTGTAAACCCAGTCCATGCGACTGCTGTCCCCCCCCTCCAGTTGCCGGA
CCCTCAGTCTTTATTTTCCCACCCAAACCCAAAGACACCCTGACAATCTCTGGAACAC
CAGAAGTCACCTGCGTCGTCGTGGATGTGGGCCACGACGATCCTGAGGTAAAATTCTC
ATGGTTCGTCGACGATGTGGAAGTGAATACAGCTACTACAAAACCTCGCGAAGAGCAG
TTTAACTCTACCTATCGAGTGGTTTCTGCTTTGCGGATTCAGCATCAGGATTGGACAG
GCGGCAAAGAGTTTAAATGTAAAGTCCATAACGAGGGACTTCCTTCTAGTATCGTGCG
CACTATCAGTAGAACTAAAGGGCCTGCTCGGGAACCTCAGGTGTACGTCCTGGCACCT
CCACAGGAAGAGCTGAGTAAGTCTACAGTTTCTCTGACTTGTATGGTAACATCTTTTT
ATCCAGATTACATCGCAGTTGAATGGCAGAGGAACGGGCAGCCAGAGAGTGAGGATAA
GTACGGGACTACTCCACCACAGCTGGACGCAGACTCAAGTTACTTCCTGTACTCAAAG
CTGAGGGTTGACAGAAACTCATGGCAGGAGGGGGACACTTACACTTGCGTAGTTATGC
ACGAGGCACTTCACAACCACTACACTCAGAAGAGTACTTCAAAGAGTGCAGGGAAGTAA

<SEQ ID NO.: 105>

SEQ ID NO.: 105 thé hién trinh tw axit amin ctia chudi nhe dang kham gém VL trén
khang thé ctia chudt cdng khang PD-L1 bo va CL trén khéng thé ciia bo.
MESQTHVLISLLLSVSGTYGDIAITQSPSSVAVSVGETVTLSCKSSQSLLYSENQKDY
LGWYQQKPGQTPKPLIYWATNRHTGVPDRFTGSGSGTDFTLIISSVQAEDLADYYCGQ
YLVYPFTFGPGTKLELKQPKSPPSVTLFPPSTEELNGNKATLVCLISDEYPGSVTVVW
KADGSTITRNVETTRASKQSNSKYAASSYLSLTSSDWKSKGSYSCEVTHEGSTVTKTV
KPSECS

<SEQ ID NO.: 106>

SEQ ID NO.: 106 thé hién trinh ty axit amin cua chudi ning dang kham gbm VH trén
khang thé ctia chuot cbng khang PD-L1 bo va CH trén khang thé cia bo (IgG1 bo, duge
bién dbi tir Ngan hang gen: X62916).

MGWSQIILFLVAAATCVHSQVQLQQSGAELVKPGSSVKISCKASGYTETSNFMHWVKQ
QPGNGLEWIGWIYPEYGNTKYNQKFDGKATLTADKSSSTAYMQLSSLTSEDSAVYFCA
SEEAVISLVYWGQGTLVTVSSASTTAPKVYPLSSCCGDKSSSTVTLGCLVSSYMPEPV
TVTWNSGALKSGVHTFPAVLOSSGLYSLSSMVTVPGSTSGQTEFTCNVAHPASSTKVDK
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AVDPTCKPSPCDCCPPPPVAGPSVFIFPPKPKDTLTISGTPEVICVVVDVGHDDPEVK
FSWEVDDVEVNTATTKPREEQFNSTYRVVSALRIQHODWTGGKEFKCKVHNEGLPSSI
VRTISRTKGPAREPQVYVLAPPQEELSKSTVSLTCMVTSEFYPDYIAVEWQRNGQPESE
DKYGTTPPQLDADSSYFLYSKLRVDRNSWQEGDTYTCVVMHEALHNHY TQKSTSKSAGK

<SEQ ID NO.: 107>

Trinh tu nay thé hién trinh tw nucleotit (sau budc t6i wu hoa codon) ctia chudi nhe dang
kham gdém VL trén khang thé cta chudt cdng khang PD-L1 bo va CL trén khang thé cua
bo.
ATGGAATCTCAAACTCATGTTTTGATTTCATTACTTCTGAGTGTTTCCGGAACCTACG
GTGATATCGCTATCACTCAATCTCCCTCCTCTGTTGCTGTGTCTGTGGGCGAAACCGT
TACCCTGTCCTGCAAGTCCAGTCAGTCTCTTCTCTACTCCGAGAATCAAAAGGACTAC
CTGGGCTGGTACCAACAGAAGCCCGGCCAGACCCCAAAGCCACTGATATACTGGGCAA
CCAACAGGCACACCGGAGTGCCCGACAGGTTCACAGGCAGTGGATCTGGCACCGACTT
TACCTTGATCATTTCAAGCGTGCAGGCTGAAGATCTGGCCGACTACTACTGTGGTCAG
TATCTGGTGTATCCTTTCACTTTCGGGCCAGGGACARAACTCGAGCTCAAACAGCCTA
AGAGTCCTCCTTCTGTAACACTCTTTCCCCCCTCTACCGAGGAACTCAACGGCAATAA
AGCTACCTTGGTTTGCCTTATTTCTGATTTCTACCCCGGGTCTGTGACCGTGGTGTGG
AAAGCTGATGGGTCCACCATTACTCGGAATGTGGAAACCACCCGGGCTTCTAAGCAGT
CCAACTCTAAATACGCAGCATCCTCCTATTTGAGTCTTACTAGTAGTGACTGGAAGTC
ARAAGGGTAGTTACAGTTGCGAAGTCACACATGAAGGTTCAACAGTGACAAAGACAGTC
AAGCCCTCAGAGTGCTCATAG

<SEQ ID NO.: 108>

Trinh tu nay thé hién trinh tu nucleotit (sau budc t6i ru hoa codon) ctia chudi nang thé
kham gdm VH trén khing thé ctia chudt céng khang PD-L1 bod va CH trén khang thé
cia bo (IgG1 bo, duoc bién ddi tir Ngan hang gen: X62916).

ATGGGGTGGTCCCAGATTATATTGTTCCTCGTCGCCGCCGCCACTTGCGTACACAGCC
AAGTGCRAACTTCAACAAAGCGGTGCAGAACTGGTAAAGCCCGGTAGCTCTGTGAAAAT
ATCCTGTAAAGCCAGTGGCTACACATTTACCAGCAACTTTATGCACTGGGTGAAGCAA
CAGCCCGGAAATGGCTTGGAGTGGATTGGCTGGATCTATCCCGAATATGGTAACACCA
AGTATAATCAGAAGTTCGACGGTAAGGCCACCCTCACCGCCGATAAGTCATCCTCCAC
CGCCTATATGCAGCTCAGCAGCCTGACCAGCGAGGATTCCGCTGTGTACTTCTGTGCC
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AGCGAAGAGGCTGTGATCTCATTGGTGTATTGGGGACAGGGCACCCTCGTCACCGTGT
CCAGCGCTAGCACAACTGCTCCTAAGGTGTACCCCCTGAGCTCTTGCTGCGGCGACAA
GTCTAGCAGCACCGTGACCCTCGGATGCCTCGTCAGCAGCTATATGCCTGAGCCAGTT
ACAGTGACATGGAATTCTGGTGCCCTTAAGTCCGGCGTCCATACCTTCCCTGCTGTGC
TGCAGTCCTCTGGCCTGTACAGTTTGTCCTCTATGGTGACAGTACCCGGTTCCACCTC
CGGACAGACCTTTACCTGTAATGTGGCTCATCCCGCCTCCTCCACAAAGGTGGATAAG
GCTGTTGACCCTACCTGTAAACCCAGTCCATGCGACTGCTGTCCCCCCCCTCCAGTTG
CCGGACCCTCAGTCTTTATTTTCCCACCCARACCCAAAGACACCCTGACAATCTCTGG
AACACCAGAAGTCACCTGCGTCGTCGTGGATGTGGGCCACGACGATCCTGAGGTAAAA
TTCTCATGGTTCGTCGACGATGTGGAAGTGAATACAGCTACTACAAAACCTCGCGAAG
AGCAGTTTAACTCTACCTATCGAGTGGTTTCTGCTTTGCGGATTCAGCATCAGGATTG
GACAGGCGGCAAAGAGTTTAAATGTAAAGTCCATAACGAGGGACTTCCTTCTAGTATC
GTGCGCACTATCAGTAGAACTAAAGGGCCTGCTCGGGAACCTCAGGTGTACGTCCTGG
CACCTCCACAGGAAGAGCTGAGTAAGTCTACAGTTTCTCTGACTTGTATGGTAACATC
TTTTTATCCAGATTACATCGCAGTTGAATGGCAGAGGAACGGGCAGCCAGAGAGTGAG
GATAAGTACGGGACTACTCCACCACAGCTGGACGCAGACTCAAGTTACTTCCTGTACT
CAAAGCTGAGGGTTGACAGAAACTCATGGCAGGAGGGGGACACTTACACTTGCGTAGT
TATGCACGAGGCACTTCACAACCACTACACTCAGAAGAGTACTTCAAAGAGTGCAGGG
AAGTAA

<Céac SEQ ID NO.: 109-132>

Cac SEQ ID NO.: 109-132 thé hién trinh ty nucleotit clia cac doan mdi theo tha tw 14
ovPD-L1 CDS F, ovPD-L1 CDS R, poPD-L1 CDS F, poPD-L1 CDS R, buPD-L1 CDS
F1, buPD-L1 CDS R1, buPD-L1 CDS F2, buPD-L1 CDS R2, ovPD-1-EGFP F, ovPD-
1-EGFP R, ovPD-L1-EGFP F, ovPD-L1-EGFP R, poPD-1-EGFP F, poPD-1-EGFP R,
poPD-L1-EGFP F, poPD-L1-EGFP R, ovPD-L1-Ig F, ovPD-L1-Ig R, poPD-L1-Ig F,
' poPD-Ll-Ig R, ¢cCD80-Ig F, cCD80-Ig R, ¢cPD-L1-His F va cPD-L1-His R.

<Céac SEQ ID NO.: 133-138>

Céc SEQ ID NO.: 133-138 thé hién trinh ty nucleotit ctia cac doan mdi theo tht tu 1a
boPD-1-myc F, boPD-1-myc R, boPD-L1-EGFP F, boPD-L1-EGFP R, boPD-L1-Ig F
va boPD-L1-Ig R.
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Yéu ciu bao hd
1. Khéng thé khang PD-L1 chua (a) chudi nhe bao gom ving bién d6i chudi nhe chira
CDR1 ¢6 trinh ty axit amin QSLLYSENQKDY (SEQ ID NO.: 37), CDR2 ¢6 trinh tu
axit amin WAT va CDR3 c¢6 trinh tu axit amin GQYLVYPFT (SEQ ID NO.: 38) va vung
héng dinh chudi nhe trén khang thé cua dong vat khac ngoai chudt céng; va (b) chudi
nang bao gdm ving bién ddi chudi ning chira CDRI ¢ trinh ty axit amin GY TFTSNF
(SEQ ID NO.: 39), CDR2 c¢6 trinh ty axit amin [YPEYGNT (SEQ ID NO.: 40) va CDR3
¢é trinh tu axit amin ASEEAVISLVY (SEQ ID NO.: 41) va vung hﬁng dinh chudi nang

trén khéng thé ciia dong vat khac ngoai chudt cong.

2. Khéng thé theo diém 1, trong d6 ving bién d6i chudi nhe va ving bién dbi chudi ning

thu duogc tir chudt céng.

3. Khéng thé theo diém 2, trong d6 ving bién dbi chudi nhe 1a ving bién d6i chudi nhe
trén khéng thé cia chudt céng khang PD-L1 bd va ving bién d6i chudi ning 12 ving

bién dbi chudi ning trén khang thé ctia chudt cong khang PD-L1 bo.

4. Khang thé theo diém 3, trong d6 ving bién ddi chudi nhe c6 trinh ty axit amin nhu
duoc thé hién 6 SEQ ID NO.: 1 va ving bién d6i chudi ning c6 trinh ty axit amin nhu
duge thé hién & SEQ ID NO.: 2.

5. Khang thé theo diém bat ky trong cac diém tir 1 dén 4, trong d6 viing hing dinh chubi
nhe trén khang thé ciia dong vat khic ngoai chudt cong c6 trinh ty axit amin ciia ving

hang dinh trén chudi lamda hozc chudi kapa.

6. Khang thé theo diém bat ky trong cac diém tir 1 dén 5, trong d6 ving hing dinh chudi
nang trén khang thé cua dong vat khac ngoai chuot cdng c6 trinh ty axit amin ctia ving

hang dinh trén globulin mién dich twong duong véi IgG4 nguoi.

7. Khang thé theo diém bét ky trong cac diém tir 1 dén 5, trong d6 dong vat khac ngoai
chuot céng la bo va vung hﬁng dinh chudi ning trén khang thé ctia bod ¢ cac dot bién

duoc dua vao lam giam hoat tinh ADCC va/hodc hoat tinh CDC.

8. Khang thé theo diém 6, trong d6 dong vat khic ngoai chudt cbng 1a cho; ving hing
dinh chudi nhe trén khang thé cua ché cé trinh tu axit amin cta ving hang dinh trén
chudi lamda; va ving hang dinh chudi nang trén khang thé ciia ché c6 trinh ty axit amin

ctia ving hang dinh trén globulin mién dich twong duong v6i 1gG4 ngudi.
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9. Khang thé theo diém 7, trong d6 ving hing dinh chudi nhe trén khang thé ctia bo ¢6
trinh tw axit amin cta ving hing dinh trén chudi lamda va ving hing dinh chudi ning
trén khang thé cua bo ¢6 cac dot bién duge dwa vao 1am giam hoat tinh ADCC va/hoic
hoat tinh CDC.

10. Khang thé theo diém 8, trong d6 viing hang dinh chudi nhe trén khang thé cta cho
¢6 trinh ty axit amin nhu duge thé hién & SEQ ID NO.: 3 va ving hing dinh chudi ning
trén khang thé cua ché c6 trinh tur axit amin nhw duge thé hién 6 SEQ ID NO.: 4.

11. Khang thé theo diém 9, trong d6 ving hing dinh chudi nhe trén khang thé ctia bod c6
trinh ty axit amin nhu duge thé hién & SEQ ID NO.: 100 va viung hang dinh chudi ning
trén khéng thé cta bd ¢6 trinh tu axit amin nhu dugc thé hién 6 SEQ ID NO.: 102.

12. Khang thé theo diém bt ky trong céc diém tr 1 dén 11, trong d6 khang thé nay co

cau tric bon chudi gom hai chudi nhe va hai chudi ndng.

13. Dugc phdm chtra khang thé theo diém bt ky trong c4c diém tir 1 dén 12 lam thanh
phan hoat tinh.

14. Dugc phim chira khang thd theo diém bat ky trong cac diém tir 1 dén 12 1am thanh
phan hoat tinh dé ngan ngira va/hodc didu tri bénh ung thu va/hodc bénh lay nhiém.

15. Dugc phim chira khang thé theo diém bt ky trong cac diém tir 1 dén 12 1am thanh
phén hoat tinh dé ngén nglra va’/hodc diéu tri bénh ung thu va/hodc bénh lay nhiém duoc
chon tr nhom bao g@)m cac bénh tao u, bénh bach cAu, bénh Johne, bénh nhiém
Anaplasma, viém vu do vi khudn, viém v do ndm, bénh nhiém tring do mycoplasma
(nhu viém vi do mycoplasma, viém phéi do mycoplasma hodc twong tw), bénh lao, bénh
nhiém trung do Theileria orientalis, bénh do cryptosporidia, bénh coccidia, bénh do

Trypanosoma va bénh do Leismania.

16. ADN di truyén nhén tao bao gdm (a’) ADN ma hoa chudi nhe bao gdm ving bién
dbi chudi nhe chira CDR1 c6 trinh tu axit amin QSLLYSENQKDY (SEQ ID NO.: 37),
CDR2 ¢6 trinh tu axit amin WAT va CDR3 c6 trinh tu axit amin GQYLVYPFT (SEQ
ID NO.: 38) va ving hang dinh chudi nhe trén khang thé cua dong vat khac ngoai chudt
cbng va (b’) ADN ma hoé chudi ning bao gdm ving bién d6i chudi nang chira CDR1
¢ trinh tu axit amin GYTFTSNF (SEQ ID NO.: 39), CDR2 c¢6 trinh tu axit amin
IYPEYGNT (SEQ ID NO.: 40) va CDR3 c6 trinh ty axit amin ASEEAVISLVY (SEQ
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ID NO.: 41) va ving hing dinh chudi nang trén khang thé ciia dong vat khac ngoai chuot

cbng.
17. Vecto chita ADN di truyén nhén tao theo diém 16.
18. Té bao chu duoc bién nap bang vecto theo diém 17.

19. Phuong phap tao ra khang thé, bao gdm budc nudi cdy té bao chu theo diém 18 va

thu khang thé khang PD-L1 tir méi truong nudi cdy thu dugc.

20. T4 hop ctia ADN ma hod chudi nhe bao gdbm ving bién ddi chudi nhe chira CDR1
¢6 trinh tu axit amin QSLLYSENQKDY (SEQ ID NO.: 37), CDR2 c¢6 trinh ty axit amin
WAT va CDR3 c¢6 trinh ty axit amin GQYLVYPFT (SEQ ID NO.: 38) va ving hang
dinh chudi nhe trén khang thé ctia dong vat khac ngoai chudt cdng c6 ADN ma hoa chudi
ning bao gém ving bién ddi chudi nang chira CDR1 ¢6 trinh ty axit amin GYTETSNF
(SEQID NO.: 39), CDR2 c6 trinh ty axit amin [YPEYGNT (SEQ ID NO.: 40) va CDR3
¢6 trinh tu axit amin ASEEAVISLVY (SEQ ID NO.: 41) va viing hang dinh chudi ning

trén khang thé ciia dong vat khac ngoai chudt cdng.

21. T6 hop cta vecto chita ADN ma hoé chudi nhe bao gdém ving bién d6i chudi nhe
chira CDRI1 c¢6 trinh ty axit amin QSLLYSENQKDY (SEQ ID NO.: 37), CDR2 ¢6 trinh
tr axit amin WAT va CDR3 c¢6 trinh ty axit amin GQYLVYPFT (SEQ ID NO.: 38) va
viing hang dinh chudi nhe trén khang thé cia dong vat khac ngoai chudt cdng ¢6 vecto
chira ADN ma ho4 chudi nang bao gdm ving bién dbi chudi niing chita CDRI1 ¢6 trinh
tu axit amin GYTFTSNF (SEQ ID NO.: 39), CDR2 c¢ trinh ty axit amin [IYPEYGNT
(SEQ ID NO.: 40) va CDR3 c6 trinh tu axit amin ASEEAVISLVY (SEQ ID NO.: 41)

va ving hing dinh chudi nang trén khang thé ctia dong vat khac ngoai chudt cdng.
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<210> 1
<211> 133
<212> PRT

<213> Rattus norvegicus
<400> 1
Met Glu Ser Gln Thr His Val Leu Ile Ser Leu Leu Leu Ser Val Ser
1 5 10 15
Gly Thr Tyr Gly Asp Ile Ala Ile Thr Gln Ser Pro Ser Ser Val Ala
20 25 30
Val Ser Val Gly Glu Thr Val Thr Leu Ser Cys Lys Ser Ser Gln Ser
35 40 45
Leu Leu Tyr Ser Glu Asn Gln Lys Asp Tyr Leu Gly Trp Tyr Gln Gln
50 55 60
Lys Pro Gly Gln Thr Pro Lys Pro Leu Ile Tyr Trp Ala Thr Asn Arg
65 70 75 80
His Thr Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp
85 90 95
Phe Thr Leu Ile Ile Ser Ser Val Gln Ala Glu Asp Leu Ala Asp Tyr
100 105 110
Tyr Cys Gly Gln Tyr Leu Val Tyr Pro Phe Thr Phe Gly Pro Gly Thr
115 120 125
Lys Leu Glu Leu Lys

130
<210> 2
<211> 137
<212> PRT

<213> Rattus norvegicus
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<400> 2
Met Gly Trp Ser Gln Ile Ile Leu Phe Leu Val Ala Ala Ala Thr Cys
1 5 10 15
Val His Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Lys
20 25 30
Pro Gly Ser Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45
Thr Ser Asn Phe Met His Trp Val Lys Gln Gln Pro Gly Asn Gly Leu
50 55 60
Glu Trp Ile Gly Trp Ile Tyr Pro Glu Tyr Gly Asn Thr Lys Tyr Asn
65 70 75 80
Gln Lys Phe Asp Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser

85 90 95
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110
Tyr Phe Cys Ala Ser Glu Glu Ala Val Ile Ser Leu Val Tyr Trp Gly
115 120 125
Gln Gly Thr Leu Val Thr Val Ser Ser
130 135
<210> 3
<211> 105
<212> PRT

<213> Canis lupus
<400> 3
Gln Pro Lys Ala Ser Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu
1 5 10 15
Glu Leu Gly Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe
20 25 30
Tyr Pro Ser Gly Val Thr Val Ala Trp Lys Ala Ser Gly Ser Pro Val
35 40 45
Thr Gln Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn Lys
50 55 60
Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Asp Lys Trp Lys Ser
65 70 75 80
His Ser Ser Phe Ser Cys Leu Val Thr His Glu Gly Ser Thr Val Glu
85 90 95
Lys Lys Val Ala Pro Ala Glu Cys Ser
100 105
<210> 4
<211> 331
<212> PRT

<213> Canis lupus
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<400> 4
Ala Ser Thr Thr Ala Pro Ser Val Phe Pro Leu Ala Pro Ser Cys Gly
1 5 10 15
Ser Thr Ser Gly Ser Thr Val Ala Leu Ala Cys Leu Val Ser Gly Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ser Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ser Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Thr Val Thr Val Pro Ser Ser Arg Trp Pro Ser Glu Thr
65 70 75 80
Phe Thr Cys Asn Val Val His Pro Ala Ser Asn Thr Lys Val Asp Lys
85 90 95
Pro Val Pro Lys Glu Ser Thr Cys Lys Cys Ile Ser Pro Cys Pro Val
100 105 110
Pro Glu Ser Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro
115 120 125
Lys Asp Ile Leu Arg Ile Thr Arg Thr Pro Glu Ile Thr Cys Val Val
130 135 140
Leu Asp Leu Gly Arg Glu Asp Pro Glu Val Gln Ile Ser Trp Phe Val
145 150 155 160
Asp Gly Lys Glu Val His Thr Ala Lys Thr Gln Pro Arg Glu Gln Gln
165 170 175
Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Glu His Gln
180 185 190
Asp Trp Leu Thr Gly Lys Glu Phe Lys Cys Arg Val Asn His Ile Gly
195 200 205
Leu Pro Ser Pro Ile Glu Arg Thr Ile Ser Lys Ala Arg Gly Gln Ala
210 215 220
His Gln Pro Ser Val Tyr Val Leu Pro Pro Ser Pro Lys Glu Leu Ser
225 230 235 240
Ser Ser Asp Thr Val Thr Leu Thr Cys Leu Ile Lys Asp Phe Phe Pro
245 250 255
Pro Glu Ile Asp Val Glu Trp Gln Ser Asn Gly Gln Pro Glu Pro Glu
260 265 270
Ser Lys Tyr His Thr Thr Ala Pro Gln Leu Asp Glu Asp Gly Ser Tyr
275 280 285
Phe Leu Tyr Ser Lys Leu Ser Val Asp Lys Ser Arg Trp Gln Gln Gly
290 295 300
Asp Thr Phe Thr Cys Ala Val Met His Glu Ala Leu Gln Asn His Tyr
305 310 315 320
Thr Asp Leu Ser Leu Ser His Ser Pro Gly Lys



<210> 5

<211> 399
<212> ADN
<213>
<400> 5

atggaatcac
gacattgcga
ctgagctgca
tggtaccagc
cacactgggg
atcagcagtg
ccgttcacgt
<210> 6

<211> 411
<212>
<213>
<400> 6

ADN

atgggatgga
gtacagctgce
tgcaaggctt
ggaaatggcc
caaaagttcg
cagctcagca
gttatatccc
<210> 7

318
ADN

<211>
<212>
<213>
<400> 7

cagcccaagg
aacaaggcca
tggaaggcaa
agcaacaaca
cacagcagct
cccgcagagt
<210> 8

<211> 996
<212>
<213>

<400> 8

ADN

325

agacgcatgt
taacccagtc
agtccagtca
agaaaccagg
tcecectgatceg
tgcaggctga
ttggacctgg

gccagatcat
agcaatctgg
ctggctacac
ttgagtggat
atgggaaggc
gcctgacatc

ttgtttactg

Canis lupus

cctceccecceccte
ccctggtgtg
gcggcagccce
agtacgcggce
tcagctgcect
gctcttag

Canis lupus

44677

Rattus norvegicus

cctcatttcc
tccatcctct
gagtctttta
gcagactcct
cttcacaggt
agacctggct

gaccaagctg

Rattus norvegicus

cctctttcectg
ggctgaatta
cttcaccagt
tgggtggatt
aacactcact

tgaggactct
gggccaaggc

ggtcacactc
cctcatcagc
cgtcacccag
cagcagctac

ggtcacgcac

330

cttctgcectct
gtggctgtgt
tacagtgaaa
aaacccctta
agtggatccg
gattattact

gaactgaaa

gtggcagcag
gtgaagcctg
aactttatgc
tatcctgaat
gcagacaaat
gcagtctatt
actctggtca

ttccegeect
gacttctacc
ggcgtggaga
ctgagcctga
gaggggagca

cggtatctgg
cagtaggaga
accaaaagga
tctactgggce
ggacagactt

gtgggcagta

ctacatgtgt
ggtcctcagt
actgggtaaa
atggtaatac
cctccagcac
tctgtgcaag
ctgtctcttce

cctctgagga
ccagcggcgt
ccaccaagcc
cgcctgacaa

ccgtggagaa

tacctatggg
gacggtcact
ctatttgggc
aaccaaccgg
cactctgatc

ccttgtctat

tcactcccag
gaaaatttcc
gcagcagcct
taagtacaat
agcctatatg
tgaggaggca

a

gctcggcgcec
gacggtggce
ctccaagcag

gtggaaatct
gaaggtggcc

gcctccacca cggcccccte ggttttccca ctggccccca getgegggte cacttccggce

81/177

60
120
180
240
300
360
399

60
120
180
240
300
360
411

60
120
180
240
300
318

60



tccacggtgg
tggaattccg
gggctctact
ttcacctgca
gagtccacct
gtcttcatct
acctgtgtgg
gatggtaagg
taccgtgtgg
aagtgcagag
agagggcaag
tccagtgaca
gtggagtggce
cagctggacg
tggcagcagg
acagatctat
<210> 9

<211> 238
<212> PRT
<213>
<220>
<223> Chud
<400> 9

Met Glu Ser
1

Gly

Thr Tyr

Val Val

35

Ser

Leu

50

Leu Tyr

Lys Pro

65

Gly

His Thr Gly

Phe Thr Leu

Tyr Cys Gly
115
Leu Glu

130

Lys

Pro Pro Ser

ccctggectg
gctccttgac
ccctcagcecag
acgtggtcca
gcaagtgtat
ttcccecgaa
tgttagatct
aggtgcacac
tcagcgtcct
tcaaccacat
cccatcagcece
cggtcaccct
agagcaatgg
aggacgggtc
gagacacctt

ccctctceccecca

i L dang
Gln Thr
5
Gly
20
Gly

Asp

Glu

Ser Glu

Gln Thr

Val Pro
85

Ile Ile
100
Gln Tyr

Leu Lys

Ser Glu

His

Ile

Thr

Asn

Pro

70

Asp

Ser

Leu

Gln

Glu

44677

cctggtgtca
cagcggtgtg
cacggtgaca
cccggecage
atccccatge
acccaaggac
gggccgtgag
agccaagacg
ccccattgag
aggcctccceg
cagtgtgtat
gacctgcctg
acagccggag
ctacttcctg
cacatgtgcg
ttctccgggt

Trinh tu nhédn tao

kham

Val Leu

Ala Ile

Val Thr
40
Gln
55

Lys

Lys Pro

Arg Phe

Ser Val

Val Tyr
120
Pro

135

Lys

Leu Gly

ggctacttcc
cacaccttcc
gtgccctcca
aacactaaag
ccagtccctg
atcctcagga
gaccctgagg
cagcctcgtg
caccaggact
tccecececatceg
gtcctgccac
atcaaagact
cccgagagca
tacagcaagc
gtgatgcatg

aaatga

Ile Ser Leu
10
Thr Gln

25

Ser

Leu Ser Cys

Asp Tyr Leu

Leu Ile Tyr

75

Thr Gly Ser
90

Gln

105

Ala Glu

Pro Phe Thr

Ala Ser Pro

Ala Asn Lys

ccgagcctgt
cgtccgtect
gcaggtggcce
tagacaagcc
aatcactggg
ttacccgaac
tgcagatcag
agcagcagtt
ggctcaccgg
agaggactat
catccccaaa
tcttcccacc
agtaccacac
tctctgtgga

aagctctaca

Leu Leu Ser

Ser

30

Pro Ser

Ser Ser

45

Lys

Gly
60

Trp Tyr

Trp Ala Thr

Gly Ser Gly
Ala

110

Asp Leu

Phe Gly Pro

125

Ser Val Thr

140
Ala

Thr Leu

aactgtgtcc
gcagtcctca
cagcgagacc
agtgcccaaa
agggccttcg
acccgagatc
ctggttcgtg
caacagcacc
aaaggagttc
ctccaaagcc
ggagttgtca
tgagattgat
gactgcgccc
caagagccgce

gaaccactac

Val
15
Val

Ser

Ala

Gln Ser

Gln Gln

Asn Arg
80
Thr
95

Asp
Asp Tyr
Gly Thr

Leu Phe

Val Cys

82/177

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
996
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145 150 155 160
Leu Ile Ser Asp Phe Tyr Pro Ser Gly Val Thr Val Ala Trp Lys Ala
165 170 175

Ser Gly Ser Pro Val Thr Gln Gly Val Glu Thr Thr Lys Pro Ser Lys
180 185 190

Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro

195 200 205
Asp Lys Trp Lys Ser His Ser Ser Phe Ser Cys Leu Val Thr His Glu
210 215 220
Gly Ser Thr Val Glu Lys Lys Val Ala Pro Ala Glu Cys Ser

225 230 235
<210> 10

<211> 468

<212> PRT

<213> Trinh tyu nhan tao
<220>
<223> Chudi H dang kham
<400> 10
Met Gly Trp Ser Gln Ile Ile Leu Phe Leu Val Ala Ala Ala Thr Cys
1 5 10 15
Val His Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Lys
20 25 30
Pro Gly Ser Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe
| 35 40 45
Thr Ser Asn Phe Met His Trp Val Lys Gln Gln Pro Gly Asn Gly Leu
50 55 60
Glu Trp Ile Gly Trp Ile Tyr Pro Glu Tyr Gly Asn Thr Lys Tyr Asn
65 70 75 80
Gln Lys Phe Asp Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser
85 90 95
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110
Tyr Phe Cys Ala Ser Glu Glu Ala Val Ile Ser Leu Val Tyr Trp Gly
115 120 125
Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Thr Ala Pro Ser
130 135 140
Val Phe Pro Leu Ala Pro Ser Cys Gly Ser Thr Ser Gly Ser Thr Val
145 150 155 160
Ala Leu Ala Cys Leu Val Ser Gly Tyr Phe Pro Glu Pro Val Thr Val
165 170 175
Ser Trp Asn Ser Gly Ser Leu Thr Ser Gly Val His Thr Phe Pro Ser
180 185 190



Val

Pro

Pro

225

Cys

Ser

Arg

Pro

Ala

305

Val

Phe

Thr

Leu

Thr

385

Gln

Pro

Val

Met

Ser

465

Leu

Ser

210

Ala

Lys

Val

Thr

Glu

290

Lys

Ser

Lys

Ile

Pro

370

Cys

Ser

Gln

Asp

His

450

Pro

<210>
<211>

<212>

<213>

<400>

Gln

195

Ser

Ser

Cys

Phe

Pro

275

Val

Thr

Val

Cys

Ser

355

Pro

Leu

Asn

Leu

Lys

435

Glu

Gly

11

106

PRT

11

Ser

Arg

Asn

Ile

Ile

260

Glu

Gln

Gln

Leu

Arg

340

Lys

Ser

Ile

Gly

Asp

420

Ser

Ala

Lys

Ser

Trp

Thr

Ser

245

Phe

Ile

Ile

Pro

Pro

325

Val

Ala

Pro

Lys

Gln

405

Glu

Arg

Leu

Gly

Pro

Lys

230

Pro

Pro

Thr

Ser

Arg

310

Ile

Asn

Arg

Lys

Asp

390

Pro

Asp

Trp

Gln

Ngudi hién dai

Leu

Ser

215

Val

Cys

Pro

Cys

Trp

295

Glu

Glu

His

Gly

Glu

375

Phe

Glu

Gly

Gln

Asn

455

44677

Tyr

200

Glu

Asp

Pro

Lys

Val

280

Phe

Gln

His

Ile

Gln

360

Leu

Phe

Pro

Ser

Gln

440

His

Ser

Thr

Lys

Val

Pro

265

Val

Val

Gln

Gln

Gly

345

Ala

Ser

Pro

Glu

Tyr

425

Gly

Tyr

Leu

Phe

Pro

Pro

250

Lys

Leu

Asp

Phe

Asp

330

Leu

His

Ser

Pro

Ser

410

Phe

Asp

Thr

Ser

Thr

Val

235

Glu

Asp

Asp

Gly

Asn

315

Trp

Pro

Gln

Ser

Glu

395

Lys

Leu

Thr

Asp

Ser

Cys

220

Pro

Ser

Ile

Leu

Lys

300

Ser

Leu

Ser

Pro

Asp

380

Ile

Tyr

Tyr

Phe

Leu

460

Thr

205

Asn

Lys

Leu

Leu

Gly

285

Glu

Thr

Thr

Pro

Ser

365

Thr

Asp

His

Ser

Thr

445

Ser

Val

Val

Glu

Gly

Arg

270

Arg

Val

Tyr

Gly

Ile

350

Val

Val

Val

Thr

Lys

430

Cys

Leu

Thr

Val

Ser

Gly

255

Ile

Glu

His

Arg

Lys

335

Glu

Tyr

Thr

Glu

Thr

415

Leu

Ala

Ser

Val

His

Thr

240

Pro

Thr

Asp

Thr

Val

320

Glu

Arg

Val

Leu

Trp

400

Ala

Ser

Val

His

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln

84/177
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Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
20 25 30
Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
35 40 45
Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
50 55 60
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys

65 70 75 80
His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
85 90 95
Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 12
<211> 326
<212> PRT

<213> Ngudi hién dai

<400> 12

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser

1 5 10 15

Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
20 25 30

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly

35 40 45
Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
50 55 60

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr

65 70 75 80

Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg

85 90 95

Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu
100 105 110

Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp

115 120 125
Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
130 135 140

Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly

145 150 155 160

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn

165 170 175

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp

180 185 190



Leu Asn Gly
195
Ser Ile
210

Gln

Ser

Pro Val

225
Gln

Val Ser

Ala Val Glu

Thr Pro
275
Val

Pro

Thr
290
Val

Leu
Ser Met
305
Ser Leu Ser
<210>
<211>

<212>

13

321
ADN
<213> Nguo
<400> 13

actgtggctg
actgcctctg
aaggtggata
aaggacagca
cacaaagtct
ttcaacaggg
<210> 14

981

ADN

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

Ngud
14
tccaccaagg
acagccgccc
aactcaggcg
ctctactccc
acctgcaacg
tatggtcccc

ctgttccccce

gtggtggtgg

Lys Glu

Glu Lys

Tyr Thr

Tyr

Thr

Leu

44677

Lys Cys
200
Ile

215

Ser

Pro Pro

230

Thr
245
Glu

Leu

Trp
260
Val Leu

Asp Lys

His Glu

Cys

Ser

Asp

Ser

Ala

Leu Val

Asn Gly

Ser Asp
280
Arg
295

Trp

Leu His

310

Leu Gly

325

i hién dai

caccatctgt
ttgtgtgcect
acgccctcca
cctacagcect
acgcctgcga

gagagtgtta

i hién dai

gcccatcegt
tgggctgccet
ccctgaccag
tcagcagcgt
tagatcacaa
catgcccatc
caaaacccaa

acgtgagcca

Lys

cttcatcttc
gctgaataac
atcgggtaac
cagcagcacc

agtcacccat

g

cttcececectg
ggtcaaggac
cggcgtgcecac
ggtgaccgtg
gcccagcaac
atgcccagceca
ggacactctc

ggaagacccc

Lys Val Ser

Lys Ala Lys

Gln Glu
235
Phe

Ser
Lys Gly
250
Gln
265

Pro Glu

Gly Ser Phe

Gln Glu Gly

Asn His Tyr

315

ccgccatctg
ttctatccca
tcccaggaga
ctgacgctga
cagggcctga

gcgccctget
tacttccccg
accttcccgg
ccctccagcea
accaaggtgg
cctgagttcc
atgatctccc

gaggtccagt

Asn Lys
205

Gln

Gly
Gly Pro
220
Glu

Met Thr

Tyr Pro Ser

Asn Asn Tyr
270
Phe Leu
285

Val

Tyr
Asn Phe
300
Thr

Gln Lys

atgagcagtt
gagaggccaa
gtgtcacaga
gcaaagcaga

gctcgececegt

ccaggagcac
aaccggtgac
ctgtcctaca
gcttgggcac
acaagagagdgt
tggggggacc
ggacccctga

tcaactggta

Leu Pro

Arg Glu
Asn
240
Ile

Lys

Asp
255
Lys Thr

Ser Arg

Ser

Cys

Leu

320

Ser

gaaatctgga
agtacagtgg
gcaggacagc
ctacgagaaa

cacaaagagc

ctccgagage
ggtgtcgtgg
gtcctcagga
gaagacctac
tgagtccaaa
atcagtcttc
ggtcacgtgc
cgtggatggc

86/177

60
120
180
240
300
321

60
120
180
240
300
360
420
480



gtggaggtgc
gtggtcageg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggctccttcect
gtcttctcat
tccctgtcte
<210> 15

<211> 399
<212> ADN
<213>
<220>
<223>
<400> 15

atggaatctec
gatatcgcta
ctgtcctgca
tggtaccaac
cacaccggag
atttcaagcg
cctttcactt
<210> 16

<211> 411
<212> ADN
<213>
<220>
<223>
<400> 16

atgggttggt
gtgcagctgce
tgtaaggcca
ggcaacggac
caaaaatttg
caactctcct
gtcatatcct
<210> 17

318
ADN

<211>
<212>
<213>
<220>

ataatgccaa
tcctcaccgt
acaaaggcct
agccacaggt
tgacctgcct
ggcagccgga
tcctctacag
gctccgtgat
tgggtaaatg

aaactcatgt
tcactcaatc
agtccagtca
agaagcccgg
tgcccgacag
tgcaggctga
tcgggecagg

ctcaaattat
aacaaagcgg
gcggatatac
tcgagtggat
atggaaaggc
ccctgacctce

tggtctattg

44677

gacaaagccg
cctgcaccag
cccgtectcec
gtacaccctg
ggtcaaaggc
gaacaactac
caggctaacc
gcatgaggct

a

Trinh ty nhdn tao

tttgatttca
tcecectectcet
gtctcttcte
ccagacccca
gttcacaggc
agatctggcc

gacaaaattg

Trinh ty nhén tao

cttgtttttg
cgcagaactg
tttcacctcc
cggctggatc
taccctgact
cgaggatagc
gggccaagga

Trinh ty nhan tao

cgggaggagc
gactggctga
atcgagaaaa
cccceccatceccece
ttctacccca
aagaccacgc
gtggacaaga

ctgcacaacc

Trinh tu dugc téi uwu hod codon

ttacttctga
gttgctgtgt
tactccgaga
aagccactga
agtggatctg
gactactact

gaattgaag

Trinh tu dugc téi uu hod codon

gttgctgcag
gtgaaacctg
aatttcatgce
taccccgagt
gccgataagt
gctgtctact
actctggtga

agttcaacag
acggcaagga
ccatctccaa
aggaggagat
gcgacatcgc
ctccegtgcet
gcaggtggcea

actacacaca

gtgtttccgg
ctgtgggcga
atcaaaagga
tatactgggc
gcaccgactt

gtggtcagta

ccacttgtgt
gcagcagcgt
attgggtcaa
atggcaacac
cctccagcecac
tctgtgcttc

ccgtctcatc

cacgtaccgt
gtacaagtgc
agccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

ggaggggaat

gaagagcctc

aacctacggt
aaccgttacc
ctacctgggc
aaccaacagg
taccttgatc
tctggtgtat

tcattctcag
gaaaatatct
acagcagccce
aaaatataac
cgcatacatg
cgaagaggct
t

87/177

540
600
660
720
780
840
900
960
981

60
120
180
240
300
360
399

60
120
180
240
300
360
411



<223>
<400> 17

cagcccaaag
aacaaagcca
tggaaggcct
agtaacaata
catagcagtt
ccagctgagt
<210> 18

996
ADN

<211>
<212>
<213>
<220>
<223>
<400> 18

gctagcacaa
tccaccgteg
tggaatagcg
ggtctgtatt
tttacctgca
gagtctacct
gtctttatct
acctgtgttg
gatggcaagg
tatagagtag
aaatgtaggg
cgaggccagg
tcttcagaca
gtggaatggc
cagctggatg
tggcagcagg
actgacctgt
<210> 19

717
ADN

<211>
<212>
<213>
<220>
<223>
<400> 19

cctctcccag
ctttggtgtg
ccggatccce
agtatgccge
ttagttgect

gctcatga

ccgctccecte
ctctggcttg
gcagccttac
ccctecagete
atgtggtcca
gcaaatgtat
tcccacccaa
tgttggatct
aggtgcacac
tgagtgtgtt
ttaaccacat
ctcatcagcc
cagtaacact
agtctaacgg
aggatgggtc
gggatacttt

cacttagtca

44677

cgtcaccctc
tctcatctcece
tgtgacacag
ctcaagctat

cgtaacacat

Trinh ty nhédn tao

cgtttttccc
tctggtgtca
ttcecggegtg
caccgtaact
tcctgettea
cagtccttgt
gccaaaggac
cggccgggaa
agcaaaaaca
gcctatagag
tggcctccct
ttctgtgtac
cacttgcctg
gcagccagag
ttacttcctg
tacttgcgcea

ctcaccaggg

Trinh ty nhén tao

Trinh tu dugc tdi uu hod codon

ttcccacctt
gatttttacc
ggagtggaga
ctcagcctta

gagggttcaa

Trinh tu dugc tdi uu hod codon

ctcgccecccecat
ggatacttcc
cataccttcc
gtcccaagcet
aataccaaag
ccecgtgecceg
atattgcgca
gatcctgagg
cagcccagag
catcaggact
agtccaatcg
gttctgcctc
attaaggact
ccagaatcta
tacagtaagc
gtaatgcacg

aagtaa

Trinh tu duoc téi uu hoad codon

ccagtgagga
cctccggggt
caacaaaacc
ctcctgataa

ctgtggagaa

cctgcgggte
ccgagcctgt
ctagcgtgct
caaggtggcc
tggacaagcc
agtctctggg
ttacacggac
tgcagattag
aacagcagtt
ggctgacagg
agaggacaat
ctagtcctaa
tttttcctcc
agtaccacac
tgagtgtgga

aagcattgca

gctgggggcea

cacagtcgca
tagcaagcag
gtggaagtca

aaaagtagct

aaccagcgga
caccgtttct
tcagtcctce
ctctgagaca
cgtcccaaaa
cggaccctca
acccgaaatc
ttggtttgtt
caacagtact
caaagaattc
ctctaaagcc
ggaactgtct
agagattgat
tactgcacca
caagtctcga

gaaccactac

atggaatctc aaactcatgt tttgatttca ttacttctga gtgtttccgg aacctacggt

gatatcgcta tcactcaatc tccctectet gttgetgtgt ctgtgggcga aaccgttacc

ctgtcctgca agtccagtca gtctcttctc tactccgaga atcaaaagga ctacctgggc

88/177

60
120
180
240
300
318

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
996

60
120
180



tggtaccaac
cacaccggag
atttcaagcg
cctttcactt
gtcaccctcect
ctcatctccg
gtgacacagg
tcaagctatc
gtaacacatg
<210> 20

<211>
<212> ADN
<213>
<220>
<223>
<400> 20

atgggttggt
gtgcagctgc
tgtaaggcca
ggcaacggac
caaaaatttg
caactctcct
gtcatatcct
accgctccct
gctctggett
ggcagcctta
tccectcaget
aatgtggtcc
tgcaaatgta
ttcccaccca
gtgttggatc
gaggtgcaca
gtgagtgtgt
gttaaccaca
gctcatcagce
acagtaacac
cagtctaacg
gaggatgggt
ggggatactt
tcacttagtc
<210> 21

<211> 20

1407

agaagcccgg
tgcccgacag
tgcaggctga
tcgggccagg
tcccacctﬁc
atttttaccc
gagtggagac
tcagccttac

agggttcaac

ctcaaattat
aacaaagcgg
gcggatatac
tcgagtggat
atggaaaggc
ccctgacctce
tggtctattg
ccgtttttce
gtctggtgtc
cttccggegt
ccaccgtaac
atcctgcettce
tcagtccttg
agccaaagga
tcggecggga
cagcaaaaac
tgcctataga
ttggcctccc
cttctgtgta
tcacttgcct
ggcagccaga
cttacttcct
ttacttgcge

actcaccagg

44677

ccagacccca
gttcacaggc
agatctggcc
gacaaaattg
cagtgaggag
ctccggggte
aacaaaacct
tcctgataag
tgtggagaaa

Trinh tu nhén tao

cttgtttttg
cgcagaactg
tttcacctcce
cggctggatc
taccctgact
cgaggatagc
gggccaagga
cctcgcccecea
aggatacttc
gcataccttc
tgtcccaage
aaataccaaa
tccegtgecece
catattgcgc
agatcctgag
acagcccaga
gcatcaggac
tagtccaatc
cgttctgect
gattaaggac
gccagaatct
gtacagtaag
agtaatgcac

gaagtaa

aagccactga
agtggatctg
gactactact
gaattgaagc
ctgggggcaa
acagtcgcat
agcaagcaga
tggaagtcac

aaagtagctc

Trinh tu duoc tbi uu hoad codon

gttgctgcag
gtgaaacctg
aatttcatgc
taccccgagt
gccgataagt
gctgtctact
actctggtga
tcctgcegggt
cccgagcectg
cctagcgtgce
tcaaggtggce
gtggacaagc
gagtctctgg
attacacgga
gtgcagatta
gaacagcagt
tggctgacag
gagaggacaa
cctagtceccta
ttttttcectce
aagtaccaca
ctgagtgtgg
gaagcattgc

tatactgggc
gcaccgactt
gtggtcagta
agcccaaagc
acaaagccac
ggaaggccte
gtaacaataa
atagcagttt
cagctgagtg

ccacttgtgt
gcagcagcgt
attgggtcaa
atggcaacac
cctccagcac
tctgtgcttc
ccgtctcecate
caaccagcgg
tcaccgtttc
ttcagtcctce
cctctgagac
ccgtcccaaa
gcggaccctc
cacccgaaat
gttggtttgt
tcaacagtac
gcaaagaatt
tctctaaagc
aggaactgtc
cagagattga
ctactgcacc
acaagtctcg

agaaccacta

aaccaacagg
taccttgatc
tctggtgtat
ctctcccage
tttggtgtgt
cggatcccct
gtatgccgcec
tagttgcctce

ctcatga

tcattctcag
gaaaatatct
acagcagccc
aaaatataac
cgcatacatg
cgaagaggct
tgctagcaca
atccaccgtc
ttggaatagc
cggtctgtat
atttaccﬁgc
agagtctacc
agtctttatc
cacctgtgtt
tgatggcaag
ttatagagta
caaatgtagg
ccgaggccag
ttcttcagac
tgtggaatgg
acagctggat
atggcagcag

cactgacctg

89/177

240
300
360
420
480
540
600
660
717

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

1020
1080
1140
1200
1260
1320
1380
1407



<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Doan mdi

<400> 21

aggatggctc ctagactccc
<210> 22

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Doan mdi

<400> 22

agacgatggt ggcatactcg
<210> 23

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Doan mdi

<400> 23

atgagaatgt ttagtgtctt
<210> 24

<211> 24

<212> ADN

<213> Trinh tyu nhén tao
<220>

<223> Doan mdi

<400> 24

ttatgtctct tcaaattgta tatc
<210> 25

<211> 16

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Doan mdi

<400> 25

gttgatctgt gtgttg

<210> 26
<211> 20
<212> ADN

<213> Trinh tu nhan tao

44677

90/177

20

20

20

24

16



<220>
<223>
<400>

44677

Poan moi

26

cgggacttcc acatgagcat

<210>
<211>
<212>
<213>
<220>
<223>
<400>

27
17
ADN

Trinh tu nhén tao

Doan mdi

27

ttttagacag aaagtga

<210>
<211>
<212>
<213>
<220>
<223>
<400>

28
20
ADN

Trinh tu nhén tao

Doan mdi

28

gaccagctct tcttggggaa

<210>
<211>
<212>
<213>
<220>
<223>
<400>

29
29
ADN

Trinh tu nhén tao

Poan mdi

29

ccgctcgaga tggggageccg gcgggggec

<210>
<211>
<212>
<213>
<220>
<223>
<400>

30
30
ADN

Trinh ty nhé&n tao

Doan mdi

30

cgcggatcct gaggggccac aggccgggtce

<210>
<211>
<212>
<213>
<220>
<223>

31
26
ADN

Trinh ty nhédn tao

Doan mdi

91177

20

17

20

29

30



44677 92/177

<400> 31

gaagatctat gagaatgttt agtgtc 26
<210> 32

<211> 28

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Doan mdi

<400> 32

ggaattctgt ctcttcaaat tgtatatc 28
<210> 33

<211> 30

<212> ADN

<213> Trinh tu nhdn tao
<220>

<223> Doan mdi

<400> 33

cgcggctage atggggagce ggcgggggec 30
<210> 34

<211> 30

<212> ADN

<213> Trinh tuyu nhén tao
<220>

<223> Doan mdi

<400> 34

cgcggatatc cagccecctgce aactggecge 30
<210> 35

<211> 30

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> Poan mdi

<400> 35

cgcggctage atgagaatgt ttagtgtctt 30
<210> 36

<211> 30

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> boan mdi

<400> 36

cgcggatatc agtcctctca cttgctggaa 30



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

Gln Ser Leu Leu Tyr Ser Glu Asn Gln Lys Asp Tyr

1

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

37

12

PRT

Rattus norvegicus

37

5
38
9
PRT
Rattus norvegicus

38

44677

10

Gly Gln Tyr Leu Val Tyr Pro Phe Thr

1

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

5
39
8
PRT
Rattus norvegicus

39

Gly Tyr Thr Phe Thr Ser Asn Phe

1

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

5
40
8
PRT
Rattus norvegicus

40

Ile Tyr Pro Glu Tyr Gly Asn Thr

1

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

Ala Ser Glu Glu Ala Val Ile Ser Leu Val Tyr

1

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

Ala Ser Thr Thr Pro Pro Lys Val Tyr Pro Leu Thr Ser Cys Cys Gly

1

5
41
11
PRT

Rattus norvegicus

41

5
42
331
PRT
Ovis aries

42

5

10

10

93/177



Asp

Met

Gly

Leu

65

Phe

Arg

Pro

Pro

Val

145

Val

Gln

Gln

Ala

Ala

225

Ser

Asp

Asp

Phe

Asp

305
Thr

Thr

Pro

Val

50

Ser

Ile

Val

Pro

Lys

130

Val

Asp

Phe

Asp

Leu

210

Arg

Lys

Tyr

Lys

Leu

290

Thr

Gln

<210>

<211>

Ser

Glu

35

His

Ser

Cys

Glu

Glu

115

Asp

Asp

Asn

Asn

Trp

195

Pro

Glu

Ser

Ile

Tyr

275

Tyr

Tyr

Lys

43
996

Ser

20

Pro

Thr

Val

Asn

Pro

100

Leu

Thr

Val

Val

Ser

180

Thr

Ala

Pro

Thr

Ala

260

Gly

Ser

Ala

Ser

Ser

Val

Phe

Val

Val

85

Gly

Pro

Leu

Gly

Glu

165

Thr

Gly

Pro

Gln

Leu

245

Val

Thr

Arg

Cys

Ile
325

Ile

Thr

Pro

Thr

70

Ala

Cys

Gly

Thr

Gln

150

Val

Phe

Gly

Ile

Val

230

Ser

Glu

Thr

Leu

Val

310

Ser

Val

Val

Ala

55

Val

His

Pro

Gly

Ile

135

Asp

Arg

Arg

Lys

Val

215

Tyr

Val

Trp

Thr

Arg

295

Val

Lys

44677

Thr

Thr

40

Ile

Pro

Pro

Asp

Pro

120

Ser

Asp

Thr

Val

Glu

200

Arg

Val

Thr

Gln

Ser

280

Val

Met

Pro

Leu

25

Trp

Leu

Ala

Ala

Pro

105

Ser

Gly

Pro

Ala

Val

185

Phe

Thr

Leu

Cys

Lys

265

Gln

Asp

His

Pro

Gly

Asn

Gln

Ser

Ser

90

Cys

Val

Thr

Glu

Arg

170

Ser

Lys

Ile

Ala

Leu

250

Asn

Leu

Lys

Glu

Gly
330

Cys

Ser

Ser

Thr

75

Ser

Lys

Phe

Pro

Val

155

Thr

Ala

Cys

Ser

Pro

235

Val

Gly

Asp

Asn

Ala

315
Lys

Leu

Gly

Ser

60

Ser

Thr

His

Ile

Glu

140

Gln

Lys

Leu

Lys

Arg

220

Pro

Thr

Gln

Ala

Ser

300

Leu

Val

Ala

45

Gly

Gly

Lys

Cys

Phe

125

Val

Phe

Pro

Pro

Val

205

Thr

Gln

Gly

Pro

Asp

285

Trp

His

Ser

30

Leu

Leu

Ala

Val

Arg

110

Pro

Thr

Ser

Arg

Ile

190

His

Lys

Glu

Phe

Glu

270

Gly

Gln

Asn

Ser

Thr

Tyr

Gln

Asp

95

Cys

Pro

Cys

Trp

Glu

175

Gln

Asn

Gly

Glu

Tyr

255

Ser

Ser

Glu

His

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Phe

160

Glu

His

Glu

Gln

Leu

240

Pro

Glu

Tyr

Gly

Tyr
320

94/177



44677

95/177
<212> ADN
<213> Ovis aries
<400> 43
gcctcaacaa cacccccgaa agtctaccct ctgacttett gctgcgggga cacgtccagc 60
tccatcgtga ccctgggetg cctggtctcec agctatatge ccgagecggt gaccgtgacc 120
tggaactctg gtgccctgac cagcggcgtg cacaccttcece cggecatcct gcagtcctcc 180
gggctctact ctctcagcag cgtggtgacc gtgccggcca gcacctcagg agcccagace 240
ttcatctgca acgtagccca cccggccagc agcaccaagg tggacaagceg tgttgagece 300
ggatgcccgg acccatgcaa acattgccga tgcccaccce ctgagctccce cggaggaccg 360
tctgtcttca tcttcccacc gaaacccaag gacaccctta caatctctgg aacgcccgag 420
gtcacgtgtg tggtggtgga cgtgggccag gatgaccccg aggtgcagtt ctcctggttc 480
gtggacaacg tggaggtgcg cacggccagg acaaagccga gagaggagca gttcaacagc 540
accttccgcg tggtcagcge cctgeccatc cagcaccaag actggactgg aggaaaggag 600
ttcaagtgca aggtccacaa cgaagccctc ccggccccca tcgtgaggac catctccagg 660
accaaagggc aggcccggga gccgcaggtg tacgtcctgg ccccacccca ggaagagctc 720
agcaaaagca cgctcagcgt cacctgcctg gtcaccgget tctacccaga ctacatcgcc 780
gtggagtggc agaaaaatgg gcagcctgag tcggaggaca agtacggcac gaccacatcc 840
cagctggacg ccgacggctc ctacttcctg tacagcaggce tcagggtgga caagaacagce 900
tggcaagaag gagacaccta cgcgtgtgtg gtgatgcacg aggctctgca caaccactac 960
acacagaagt cgatctctaa gcctccgggt aaatga 996
<210> 44
<211> 329
<212> PRT
<213> Ovis aries
<400> 44
Ala Ser Thr Thr Ala Pro Lys Val Tyr Pro Leu Thr Ser Cys Cys Gly
1 5 10 15
Asp Thr Ser Ser Ser Ser Ser Ile Val Thr Leu Gly Cys Leu Val Ser
20 25 30
Ser Tyr Met Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ala Leu
35 40 45
Thr Ser Gly Val His Thr Phe Pro Ala Ile Leu Gln Ser Ser Gly Leu
50 55 60
Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ala Ser Thr Ser Gly Ala
65 70 75 80
Gln Thr Phe Ile Cys Asn Val Ala His Pro Ala Ser Ser Ala Lys Val
85 90 95
Asp Lys Arg Val Gly Ile Ser Ser Asp Tyr Ser Lys Cys Ser Lys Pro
100 105 110
Pro Cys Val Ser Arg Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys
115 120 125
Asp Ser Leu Met Ile Thr Gly Thr Pro Glu Val Thr Cys Val Val Val



130
Asp Val
145
Asn Val

Asn Ser

Trp Thr

Ala
210

Pro

Glu
225

Pro

Ser Thr

Ile Ala

Tyr Gly
Ser
290
Ala

Tyr

Tyr
305
Lys Ser
<210>
<211>
<212>
<213>

45

990
ADN
<400> 45

gcctccacca
tccagctcca
gtgacctgga
tcctecggge
cagaccttca
gggatctcca
ttcatcttcc
tgtgtggtgg
aacgtggagg
cgcgtggtca
tgcaaggtcc
gggcaggccc

Gly

Glu

Thr

Gly

195

Pro

Gln

Leu

Val

Thr

275

Arg

Cys

Ile

Ovis

Gln Gly

Asp

44677

135

Pro Glu

150

Val Arg
165
Phe

180

Arg
Gly Lys

Ile Val

Val Tyr

Thr

Val

Glu

Arg

Val

Ala Arg

Val Ser

Phe Lys
200
Thr Ile
215

Leu Ala

230

Val
245

Ser

Glu
260
Thr

Trp
Thr
Leu

Arg

Val Val

Thr

Gln

Ser

Val

Met

Cys Leu

Arg Ala

Gln Leu
280
Asp
295

Lys

His Glu

310

Ser Lys

325

aries

cagccccgaa
tcgtgaccct
actctggtgc
tctactctct
tctgcaacgt
gtgactactc
ccccgaaacc
tggacgtggg
tgcgcacggce
gcgccctgcece
acagcaaagg

gggagccgca

Pro

Pro Gly

agtctaccct
gggctgcctg
cctgaccagce
cagcagcgtg
agcccacccg
caagtgttct
caaggacagc
ccagggtgac
caggacaaag
catccagcac
cctccecggece

ggtgtacgtc

Gln Phe

155

Val

Thr Lys Pro
170
Ala

185

Leu Pro

Cys Lys Val

Ser Arg Ala
Gln
235

Gly

Pro Pro

Val Thr

250
Arg Gln Pro
265
Ala

Asp Asp

Ser Ser Trp
His

315

Ala Leu

Lys

ctgacttctt
gtctccagct
ggcgtgcaca
gtgaccgtgc
gccagcagcg
aaaccgcctt
ctcatgatca
cccgaggtgce
ccgagagagg
gaccactgga
cccatcgtga

ctggccccac

140

Ser Trp Phe

Arg Glu Glu
His

190

Ile Gln

Ser

205

His Lys

Lys Gln
220
Glu

Gly

Glu Leu

Phe Tyr Pro

Glu Glu

270

Ser

Ser

285

Gly Tyr

Gln
300

Arg Gly

Asn His Tyr

gctgcgggga
atatgcccga
ccttcecegge
cggccagcac
ccaaggtgga
gcgtgagcecg
caggaacgcc
agttctcctg
agcagttcaa
ctggaggaaa
ggaccatctc

cccaggaaga

Val Asp
160
Gln Phe
175
Asp His

Gly Leu

Ala Arg

Ser Lys
240
Asp
255

Tyr

Asp Lys

Phe Leu

Asp Thr

Thr Gln
320

cacgtccagc
gccggtgacce
catcctgcag
ctcaggagcc
caagcgtgtt
accgtctgtc
cgaggtcacg
gttcgtggac
cagcaccttc
ggagttcaag
cagggccaaa

gctcagcaaa

96/177

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



agcacgctca
tggcagagag
gacgccgacg
agaggagaca
aagtcgatct
<210> 46
<211> 102
<212>
<213> Ovis
<400> 46

Pro Ser Val
1

Thr

PRT

Val Ser

Asn Val Lys
35
Ser Phe
50

Thr

Asn
Ser Leu
65

Ala

Cys Glu

Phe Asn Lys
<210>

<211>

47

309
<212> ADN
<213> Ovis
<400> 47

ccatccgtct
gtgtgcttgg
gttacccaga
tacagcctca
gcgtgtgagg
gaatgttag

<210> 48

<211> 106
<212> PRT
<213>

<400>

Ovis

48

gcgtcacctg
cgcggcagcece
gctcctactt
cctacgcgtg

ctaagcctcc

aries

Phe Leu
Val
20

Val

Val

Lys

Thr Asp

Thr Leu

Val Ser
85
Asn Glu

100

aries

tcctcttcaa
tgaatgattt
acagcaactt
gcagcaccct

tcagccacaa

aries

Phe

Cys

Val

Gln

Ser

70

His

44677

cctggtcacc
tgagtcggag
cctgtacagc
tgtggtgatg
gggtaaatga

Lys Pro

Leu Val

Asp Gly
40
Asp Ser
55
Ser Ser

Lys Ser

Cys

accatctgag
ctaccccaaa
ccagaacagc
gacactgtcc

gagcctgccc

Asn

Val

ggcttctacc
gacaagtacg

aggctcaggg

cacgaggctc

Glu
10

Ser Glu

Asp Phe
25
Thr Gln

Lys Lys Ser

Glu Gln
75
Thr

Tyr

Pro

90

Leu

gaacagctga
gatatcaatg
ttcacagacc
agctcagagt

accgccctcg

cagactacat
gcacgaccac
tggacaagag

tgcacaacca

Gln Leu Arg

Tyr Pro Lys

30
Ser Asn

45

Asn

Thr
60

Tyr Ser

Ser His Asn

Ala Leu Val

ggaccggaac
tcaaggtgaa
aggacagcaa
accagagcca

tcaagagctt

cgccgtggag
atcccagcetg
cagctggcaa

ctacacacag

Thr
15

Gly

Asp Ile

Phe Gln

Leu Ser

Ala Tyr
80
Lys Ser

95

tgtctctgtce
agtggatggg
gaaaagcacc
taacgcctat

caataagaat

Gly Gln Pro Lys Ser Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Thr

1

5

10

15

97/177

780
840
900
960
990

60
120
180
240
300
309



Glu Glu Leu

Phe Pro
35

Gln

Tyr
Ile Asn
50
Lys Ala
65

Tyr

Ser Lys Ser

Thr Lys Thr

<210> 49
321
ADN

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

Ovis
49

ggtcagccca
accaacaagg
gtctggaagg
cagagcaaca
tctaagagca
aagccctcag
<210> 50

<211> 328

<212> PRT
<213>
<400>

Sus
50
Ala Pro Lys
1

Thr

Asp Ser

Phe Glu

35

Pro

Gly Val

50

His

Leu Ser Ser

65

Tyr Thr Cys

Arg Val Gly

Ser Thr
20
Gly Ser

Asn Val

Ala Ser

Ser Tyr
85

Val
100

Lys

aries

agtccgcacc
ccaccgtggt
cagatggcag
gcaagtacgc
gttacacctg
agtgttctta

scrofa

Thr Ala

Gly Pro
20
Pro Val

Thr Phe

Met Val

Val
85

Asn

Thr
100

Lys

Asn

Val

Lys

Ser

70

Thr

Pro

Pro

Asn

Thr

Pro

Thr

70

Asn

Thr

44677

Lys Ala
Val
40
Thr

Asn

Thr
55
Tyr Leu

Cys Glu

Ser Glu

ctcggtcacc
gtgtctcatc
caccatcaat
ggccagcagc
cgaggtcacg
g

Ser Val

Val Ala

Met Thr
40
Ser Val
55
Val Pro

His Pro

Lys Pro

Thr
25
Val

Val Val

Trp Lys

Gln Ala Ser

Thr Thr

75

Leu

Val Thr

90

His
Cys Ser
105

ctgttcccgce
aacgacttct
cagaacgtga
tacctgaccc

cacgagggga

Pro Leu
10

Gly

Tyr

Leu

25

Cys

Trp Asn Ser

Leu Gln Pro

Ala Ser
75
Thr

Ser
Ala Thr
90

Pro

Pro

105

Cys

Ile
30
Gly

Cys Leu

Ala Asp
45
Lys Gln Ser
60
Gly

Ser Glu

Glu Gly Ser

cttccacgga
acccgggtag
agaccaccca
tgacgggcag

gcaccgtgac

Ala Pro Cys

Ala Ser

30

Leu

Ala
45
Gly

Gly Leu

Ser Leu

60

Leu Ser Ser

Thr Lys Val

Ile Pro

110

Cys

Asn Asp

Ser Thr

Asn Ser

Trp Lys
80
Thr Val

95

ggagctcagt
cgtgaacgtg
ggcctccaaa
cgagtggaag
gaagacagtg

Gly
15

Arg
Ser Tyr
Thr Ser
Ser

Tyr

Ser

80

Lys

Asp
95
Gly

Lys

Cys

98/177

60
120
180
240
300
321



Glu

Thr

Val

145

Val

Ser

Leu

Ala

Pro

225

Lys

His

Arg

Ser

Glu

305

Ser

Val

Leu

130

Ser

Glu

Thr

Lys

Pro

210

Gln

Val

Val

Thr

Lys

290

Cys

Ile

<210>

Ala

115

Met

Lys

Val

Tyr

Gly

195

Ile

Val

Thr

Glu

Thr

275

Leu

Ala

Ser

51

Gly

Ile

Glu

His

Arg

180

Lys

Thr

Tyr

Val

Trp

260

Pro

Ala

Val

Lys

Pro

Ser

His

Thr

165

Val

Glu

Arg

Thr

Thr

245

Lys

Pro

Val

Met

Thr
325

Ser

Gln

Ala

150

Ala

Val

Phe

Thr

Leu

230

Cys

Ser

Gln

Asp

His

310
Gln

Val

Thr

135

Glu

Glu

Ser

Lys

Ile

215

Pro

Leu

Asn

Gln

Lys

295

Glu

Gly

44677

Phe

120

Pro

Val

Thr

Val

Cys

200

Ser

Pro

Val

Gly

Asp

280

Ala

Ala

Lys

<211> 987

<212> ADN
<213> Sus
<400> 51

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
aagaccaaac
atcttccctc
gtggtggtgg

gtagaggtgce

scrofa

cggccccatce
ccttgggctg
gcgccctgac
ccctcagcag
atgtcaacca
caccatgtcc
caaaacccaa
acgtcagcaa

acacggccga

ggtctaccct
cctggcctca
cagtggcgtg
catggtgacc
cccggecacce
catatgccca
ggacaccctc
ggagcacgcc

gacgagacca

Ile Phe Pro

Glu Val Thr

Gln Phe Ser
155
Pro

170

Arg Lys

Leu Pro Ile

185
Val

Lys Asn

Lys Ala Ile

Ala Glu
235
Phe

Pro
Ile Gly
250
Gln
265
Val

Pro Glu

Asp Gly

Arg Trp Asp
Asn

315

Leu His

ctggccccect
agctacttcc
cataccttcc
gtgccggcca
accaccaagg
ggctgtgaag
atgatctccc
gaggtccagt
aaggaggagc

Pro Lys Pro

125
Cys Val Val
140

Trp Tyr Val

Glu Glu Gln
Gln

190

Gln His
Val
205
Gln

Asn Asp

Gly Ser
220
Glu

Leu Ser

Tyr Pro Pro

Pro Glu Gly

270

Thr Phe Phe
285

His Gly Glu

300

Thr

His Tyr

gcggcaggga
ccgagccagt
catccgtcct
gcagcctgte
tggacaagcg
tggccgggcece
agacccccga
tctcctggta

agttcaacag

Lys Asp

Val Asp

Asp Gly
160
Phe
175

Asn

Asp Trp

Leu Pro

Arg Glu
Ser
240
Ile

Arg

Asp
255
Asn Tyr

Leu Tyr

Thr Phe

Gln Lys
320

cacgtctggce
gaccatgacc
gcagccgtca
cagcaagagc
tgttggaaca
ctcggtcectte
ggtcacgtgc
cgtggacggc

cacctaccgt

99/177

60
120
180
240
300
360
420
480
540



gtggtcagcg
aaggtcaaca
cagagccggg
aaagtcaccg
aagagcaacg
gtggacggga
ggagaaacat
tccatctcca
52

328
PRT

<210>
<211>
<212>
<213> Sus
<400> 52
Ala Pro Lys
1

Val

Asp Ser

Phe Glu

35

Pro

Val
50

Gly His

Leu Ser Ser

65
Thr

Tyr Cys

Arg Val Gly

Glu Val Ala

115

Thr Leu Met
130

Val

145

Val

Ser Lys

Glu Val

Ser Thr Tyr

Leu Lys Gly

195
Ile

Ala Pro

210

Pro Gln Val

tcctgcccat
acgtagacct
agccgcaggt
taacctgcct
gacagccgga
ccttcttect
ttgagtgtgc
agactcaggg

44677

ccagcaccag
cccagccccece
gtacaccctg
ggtcattggce
gccagagggce
gtacagcaag
ggtgatgcac

taaatga

gactggctga
atcacgagga
cccccaccceg
ttctacccac
aattaccgca
ctegeggtygg
gaggctctgc

aggggaagga

ccatctccaa
ccgaggagct
ctgacatcca
ccaccccgcece
acaaggcaag

acaaccacta

gttcaagtgc
ggctataggg
gtccaggagc
tgttgagtgg
ccagcaggac
atgggaccat

cacccagaag

scrofa

Thr

Gly

20

Pro

Thr

Met

Asn

Ile

100

Gly

Ile

Glu

His

Arg

180

Lys

Thr

Tyr

Ala

Pro

Val

Phe

Val

Val

85

His

Pro

Ser

His

Thr

165

Val

Glu

Arg

Thr

Pro

Asn

Thr

Pro

Thr

70

Asn

Gln

Ser

Gln

Ala

150

Ala

Val

Phe

Thr

Leu

Ser

Val

Val

Ser

55

Val

His

Pro

Val

Thr

135

Glu

Glu

Ser

Lys

Ile

215

Pro

Val

Ala

Thr

40

Val

Pro

Pro

Gln

Phe

120

Pro

Val

Thr

Val

Cys

200

Ser

Pro

Tyr

Leu

25

Trp

Leu

Ala

Ala

Thr

105

Ile

Glu

Gln

Arg

Leu

185

Lys

Lys

Pro

Pro

10

Gly

Asn

Gln

Ser

Thr

90

Cys

Phe

Val

Phe

Pro

170

Pro

Val

Ala

Ala

Leu

Cys

Ser

Pro

Ser

75

Thr

Pro

Pro

Thr

Ser

155

Lys

Ile

Asn

Ile

Glu

Ala

Leu

Gly

Ser

60

Leu

Thr

Ile

Pro

Cys

140

Trp

Glu

Gln

Asn

Gly

220
Glu

Pro

Ala

Ala

45

Gly

Ser

Lys

Cys

Lys

125

Val

Tyr

Glu

His

Val

205

Gln

Leu

Cys

Ser

30

Leu

Leu

Ser

Val

Pro

110

Pro

Val

Val

Gln

Gln

190

Asp

Ser

Ser

Gly

15

Ser

Thr

Tyr

Lys

Asp

95

Gly

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Arg

Arg

Tyr

Ser

Ser

Ser

80

Lys

Cys

Asp

Asp

Gly

160

Asn

Trp

Pro

Glu

Ser

100/177

600
660
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780
840
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987



225

Lys Val Thr

His Val Glu

Thr Thr

275

Arg

Ser Lys Leu
290
Glu

305

Cys Ala

Ser Ile Ser
<210>
<211>
<212>
<213>

<400>

53

987
ADN
Sus
53

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
caccagccgce
atcttccecctce
gtggtggtgg
gtagaggtgc
gtggtcagcg
aaggtcaaca
cagagccggg
aaagtcacgc
aagagcaacg
gtggacggga
ggagacaaat
tccatctcca
<210> 54

328
PRT

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

Sus

54

44677

230

Thr
245

Leu

Trp
260

Lys
Pro Pro
Ala Val

Val Met

Cys

Ser

Gln

Asp

His

Leu Val

Asn Gly

Gln Asp
280
Lys Ala
295

Glu Ala

310

Thr
325

Lys

scrofa

cggccccatce
ccttgggctg
gcgccecctgac
ccctcagcecag
atgtcaacca
aaacatgtcc
caaaacccaa
acgtcagcaa
acacggccga
tcctgcceccecat
acgtagacct
agccgcaggt
taacctgcct
gacagccgga
ccttcecttect
ttgagtgtgce
agactcaggg

scrofa

Gln

Gly Lys

ggtctaccct
cctggcectca
cagtggcgtg
catggtgacc
cccggccace
catatgccca
ggacaccctc
ggagcacgcc
gacgagacca
ccagcaccag
cccagcccce
gtacaccctg
ggtcattggce
gccagagaac
gtacagcaaa
ggtgatgcac

taaatga

235

Ile Gly Phe
250

Gln

265

Val

Pro Glu

Asp Gly

Arg Trp Asp
Asn

315

Leu His

ctggccceccect
agctacttcc
cacaccttcc
gtgccggcca
accaccaagg
ggctgtgaag
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacgagga
cccccaccceg
ttctacccac
acataccgca
ctcgeggtgg
gaggctctgce

Tyr Pro Pro

Glu Asn
270
Phe

Pro
Thr Phe
285
His Gly

300

Asp

His Tyr Thr

gcggcaggga
ccgagccagt
catccgtcct
gcagcctgtc
tggacaagcg
tggccgggcec
agacccccga
tctcctggta
agttcaacag
aggggaagga
ccatctccaa
ccgaggagct
ctgacatcca
ccaccccgcece
acaaggcaag

acaaccacta

240
Asp Ile
255
Thr Tyr

Leu Tyr

Lys Phe

Gln Lys
320

cgtgtctggc
gaccgtgacc
gcagccgtca
cagcaagagc
tgttggaata
ctcggtcttc
ggtcacgtgce
cgtggacggce
cacctaccgt
gttcaagtgc
ggctataggg
gtccaggagc
tgttgagtgg
ccagcaggac
atgggaccat

cacccagaag

Ala Pro Lys Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Cys Ser Arg

1

5

10

15
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Asp

Phe

Gly

Leu

65

Tyr

Arg

Glu

Thr

Val

145

Val

Ser

Leu

Ala

Pro

225

Lys

Asp

Arg

Ser

Gln

305

Ser

Thr

Pro

Val

50

Ser

Thr

Val

Ser

Leu

130

Ser

Glu

Thr

Asn

Pro

210

Gln

vVal

Val

Thr

Lys

290

Cys

Ile

<210>

<211>

Ser

Glu

35

His

Ser

Cys

Gly

Pro

115

Met

Gln

Val

Tyr

Gly

195

Ile

Val

Ser

Glu

Thr

275

Phe

Ala

55
987

Gly

20

Pro

Thr

Met

Asn

Thr

100

Gly

Ile

Glu

His

Arg

180

Lys

Thr

Tyr

Ile

Trp

260

Pro

Ser

Val

Lys

Pro

Val

Phe

Val

Val

85

Lys

Pro

Ser

Asn

Thr

165

Val

Glu

Arg

Thr

Thr

245

Gln

Pro

Val

Met

Thr
325

Asn

Thr

Pro

Thr

70

Asn

Thr

Ser

Arg

Pro

150

Ala

Val

Phe

Ile

Leu

230

Cys

Arg

Gln

Asp

His

310

Pro

Val

Val

Ser

55

Val

His

Lys

Val

Thr

135

Glu

Gln

Ser

Lys

Ile

215

Pro

Leu

Asn

Gln

Lys

295

Glu

Gly

44677

Ala

Thr

40

Val

Pro

Pro

Pro

Phe

120

Pro

Val

Thr

Val

Cys

200

Ser

Pro

Val

Gly

Asp

280

Ala

Ala

Lys

Leu

25

Trp

Leu

Ala

Ala

Pro

105

Ile

Gln

Gln

Arg

Leu

185

Lys

Lys

His

Ile

Gln

265

Val

Ser

Leu

Gly

Asn

Gln

Ser

Thr

90

Cys

Phe

Val

Phe

Pro

170

Pro

Val

Ala

Ala

Gly

250

Pro

Asp

Trp

His

Cys

Ser

Pro

Ser

75

Thr

Pro

Pro

Thr

Ser

155

Lys

Ile

Asn

Lys

Glu

235

Phe

Glu

Gly

Gln

Asn

315

Leu

Gly

Ser

60

Leu

Thr

Ile

Pro

Cys

140

Trp

Glu

Gln

Asn

Gly

220

Glu

Tyr

Pro

Thr

Gly

300

His

Ala

Ala

45

Gly

Ser

Lys

Cys

Lys

125

Val

Tyr

Glu

His

Lys

205

Gln

Leu

Pro

Glu

Tyr

285

Gly

Tyr

Ser

30

Leu

Leu

Ser

Val

Pro

110

Pro

Val

Val

Gln

Gln

190

Asp

Thr

Ser

Pro

Gly

270

Phe

Gly

Thr

Ser

Ser

Tyr

Lys

Asp

95

Ala

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Arg

Asp

255

Asn

Leu

Ile

Gln

Tyr

Ser

Ser

Ser

80

Lys

Cys

Asp

Asp

Gly

160

Asn

Trp

Pro

Glu

Ser

240

Ile

Tyr

Tyr

Phe

Lys
320

102/177



44677

103/177
<212> ADN
<213> Sus scrofa
<400> 55
gcccccaaga cggccccatc ggtctaccet ctggeccect gcagcaggga cacgtctgge 60
cctaacgtgg ccttgggectg cctggectca agctacttcce cecgagcecagt gaccgtgacce 120
tggaactcgg gcgcectgtce cagtggegtg cataccttcce catccgtect gcagccgtca 180
gggctctact ccctcagcag catggtgacc gtgccggcca gcagcctgtc cagcaagagc 240
tacacctgca atgtcaacca cccggccacc accaccaagg tggacaagcg tgttggaaca 300
aagaccaaac caccatgtcc catatgccca gcctgtgaat caccagggcec ctcggtcttc 360
atcttccctc caaaacccaa ggacaccctc atgatctccce ggacacccca ggtcacgtge 420
gtggtggttg atgtgagcca ggagaacccg gaggtccagt tctcctggta cgtggacgge 480
gtagaggtgc acacggccca gacgaggcca aaggaggagce agttcaacag cacctaccgc 540
gtggtcagcg tcctacccat ccagcaccag gactggctga acgggaagga gttcaagtgc 600
aaggtcaaca acaaagacct cccagccccc atcacaagga tcatctccaa ggccaaaggg 660
cagacccggg agccgcaggt gtacaccctg cccccacacg ccgaggaget gtccaggagc 720
aaagtcagca taacctgcct ggtcattgge ttctacccac ctgacatcga tgtcgagtgg 780
caaagaaacg gacagccgga gccagagggc aattaccgca ccaccccgcc ccagcaggac 840
gtggacggga cctacttcct gtacagcaag ttctcggtgg acaaggccag ctggcagggt 900
ggaggcatat tccagtgtgc ggtgatgcac gaggctctgce acaaccacta cacccagaag 960
tctatctcca agactccggg taaatga 987
<210> 56
<211> 328
<212> PRT
<213> Sus scrofa
<400> 56
Ala Pro Lys Thr Ala Pro Leu Val Tyr Pro Leu Ala Pro Cys Gly Arg
1 5 10 15
Asp Thr Ser Gly Pro Asn Val Ala Leu Gly Cys Leu Ala Ser Ser Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ser Val Leu Gln Pro Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Met Val Thr Val Pro Ala Ser Ser Leu Ser Ser Lys Ser
65 70 75 80
Tyr Thr Cys Asn Val Asn His Pro Ala Thr Thr Thr Lys Val Asp Lys
85 90 95
Arg Val Gly Thr Lys Thr Lys Pro Pro Cys Pro Ile Cys Pro Ala Cys
100 105 110
Glu Ser Pro Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp
115 120 125
Thr Leu Met Ile Ser Arg Thr Pro Gln Val Thr Cys Val Val Val Asp



Val

145

Val

Ser

Leu

Ala

Pro

225

Lys

Asp

Arg

Ser

Gln

305

Ser

130

Ser

Glu

Thr

Asn

Pro

210

Gln

Val

Val

Thr

Lys

290

Cys

Ile

Gln

Val

Tyr

Gly

195

Ile

Val

Ser

Glu

Thr

275

Phe

Ala

Ser

Glu

His

Arg

180

Lys

Thr

Tyr

Ile

Trp

260

Pro

Ser

Val

Asn

Thr

165

Val

Glu

Arg

Thr

Thr

245

Gln

Pro

Val

Met

Thr

Pro

150

Ala

Val

Phe

Ile

Leu

230

Cys

Arg

Gln

Asp

His

310

Pro

135
Glu

Gln

Ser

Lys

Ile

215

Pro

Leu

Asn

Gln

Lys

295
Glu

44677

Val

Thr

Val

Cys

200

Ser

Pro

Val

Gly

Asp

280

Ala

Ala

Gln

Arg

Leu

185

Lys

Lys

His

Ile

Gln

265

Val

Ser

Leu

Phe

Pro

170

Pro

Val

Ala

Ala

Gly

250

Pro

Asp

Trp

His

Ser

155

Lys

Ile

Asn

Lys

Glu

235

Phe

Glu

Gly

Gln

Asn

315

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

57

987
ADN
Sus
57

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
aagaccaaac
atcttcccte
gtggtagttg
gtagaggtgce
gtggtcagcg
aaggtcaaca

cagacccggg

Lys
325

scrofa

cggcccecatt
ccttgggcectg
gcgcectgac
ccctcagcag
atgtcaacca
caccatgtcc
caaaacccaa
atgtgagcca
acacggccca
tcctgeccat
acaaagacct

agccgcaggt

Lys

ggtctaccct
cctggcctca
cagtggcgtg
catggtgacc
cccggcecace
catatgccca
ggacaccctc
ggagaacccg
gacgaggcca
ccagcaccag
cccagcccce

gtacaccctg

ctggccceccect
agctacttcc
cataccttcc
gtgccggccea
accaccaagg
gcctgtgaat
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacaagga

cccccacacg

140

Trp Tyr Val

Glu Glu Gln

Gln Gln

190

His
Asn Lys
205
Gln

Asp

Gly Thr

220

Glu Leu Ser

Tyr Pro Pro

Pro Glu Gly

270

Thr Tyr Phe
285

Gly Gly

300

Gly

His Tyr Thr

gcggcaggga
ccgagccagt
catccgtcct
gcagcctgtc
tggacaagcg
cgccagggcece
ggacacccca
tctcctggta
agttcaacag
acgggaagga
tcatctccaa

ccgaggagcet

Asp

Phe

175

Asp

Leu

Arg

Arg

Asp

255

Asn

Leu

Ile

Gln

Gly

160

Asn

Trp

Pro

Glu

Ser

240

Ile

Tyr

Tyr

Phe

Lys
320

cacgtctggc
gaccgtgacc
gcagccgtca
cagcaagagc
tgttggaaca
ctcggtcectte
ggtcacgtgc
cgtggacggce
cacctaccgc
gttcaagtgc
ggccaaaggg
gtccaggagc

104/177

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



aaagtcagca
caaagaaacg
gtggacggga
ggaggcatat
tctatctcca
<210> 58
<211> 333
<212> PRT
<213> Sus
58
Ala Tyr Asn
1

<400>

Asp Val Ser

Phe Glu

35

Pro

Val Val

50

His

Leu Ser Ser

65
Thr

Tyr Cys

Arg Val Asp
Ala

115

Cys Pro

Pro Lys Pro

130
Cys Val Val
145

Trp Tyr Val

Glu Glu Gln
Gln

195

Gln His

Asn Lys

210

Asp

Gly
225
Glu

Pro Ser

Leu Ser

taacctgcct
gacagccgga
cctacttcct
tccagtgtgce
agactccggg

scrofa

Thr Ala

Asp His
20
Pro Val

Thr Phe

Met Val

Val
85

Asn

Ile
100
Ala

Glu
Glu
Lys

Asp

Val Asp

Pro

Asn

Thr

Pro

Ile

70

Tyr

Pro

Val

Ile

Val

44677

ggtcattggc
gccagagggce
gtacagcaag
ggtgatgcac
taaatga

Ser Val

Val Ala

Val Thr
40
Ser Val
55
Val Ala

His Pro

Pro Thr

Leu Gly
120
Leu Met
135

Ser Gln

150

Asp Gly
165
Phe

180

Asn
Asp Trp
Leu

Leu

Arg Val

Val

Ser

Leu

Ser

Pro

Gln Leu

Thr Tyr

Lys Gly
200
Pro Ile
215

Gln Val

230

Ser

245

Lys

Lys

Val Ser

ttctacccac
aattaccgca
ttctcggtygg
gaggctctgc

Pro Leu
10

Gly

Tyr

Leu

25

Cys

Trp Asn Ser

Leu Gln Pro

Ala Ser

75

Ser

Thr
90
Ile

Ala Asn
Pro
105
Ala

Cys

Pro Ser

Ile Ser Arg

Glu Glu Ala
155
Thr Ala
170

Val

Tyr

Arg Val

185

Lys Glu Phe

Thr Arg Thr

Thr Leu

235

Tyr

Ile Thr

250

Cys

ctgacatcga
ccaccccgcece
acaaggccag

acaaccacta

Ala Pro Cys

Val Ser

30

Leu

Ala
45
Gly

Gly Leu

Ser Leu
60

Leu Ser Thr

Thr Lys Val

Glu Ile

110

Pro

Val Phe

125

Leu

Thr
140
Glu

Pro Lys

Val Gln

Gln Thr Arg

Val Leu

190

Ser

Lys Cys

205

Lys

Ile
220

Ser Lys

Pro Pro Ala

Leu Val Thr

tgtcgagtygg
ccagcaggac

ctggcagggt

cacccagaag

Gly
15

Arg
Ser Tyr
Ser Arg
Ser

Tyr

Ser

80

Leu

Asp
95

Lys

Cys Ser

Phe Pro

Val Thr

Phe Ser
160
Pro Met
175
Pro Ile

Val Asn

Ala Thr
Glu
240
Phe

Trp

Gly
255

105/177

780
840
900
960
987



Tyr

Pro

Thr

Arg

305

His

Pro

Glu

Tyr

290

Gly

Tyr

Pro

Gly

275

Phe

Asp

Thr

Asp

260

Asn

Leu

Leu

Gln

Ile

Tyr

Tyr

Phe

Lys

Asp

Arg

Ser

Gln

310

Ser

Val

Thr

Lys

295

Cys

Ile

44677

Glu

Thr

280

Leu

Ala

Ser

Trp

265

Pro

Ala

Val

Lys

Gln

Pro

Val

Met

Thr

Ser

Gln

Asp

His

315
Gln

Asn

Gln

Lys

300

Glu

Gly

Gly

Asp

285

Val

Ala

Lys

Gln Gln Glu
270
Val Asp Gly

Arg Trp Gln

Leu His Asn

320

<210>
<211>

59

1002
<212> ADN
<213> Sus
<400> 59

gcctacaaca
cataacgtgg
tggaactcgg
gggctctact
tacacgtgca
gaacccccca
gcaccgtcgg
cccaaggtca
tggtacgtgg
aacagcacct
aaggagttca
tccaaggcta
gagctgtcca
atcgatgtcg
ccgcccecage
gtcaggtggce
cactacaccc

60
277

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

PRT
Sus

<400> 60

325

scrofa

cagctccatc
ccttgggcetg
gtgccctgtce
ccctcagcag
acgtctacca
cacccatctg
tcttcctett
cgtgcgtggt
acggcgtaca
accgcgtggt
agtgcaaggt
cagggccgag
agagcaaagt
agtggcagag
aggacgtgga
agcgtggaga

agaagtccat

scrofa

ggtctaccct
ccttgtctea
cagagtcgtg
catggtgatc
cccggeccacce
tcccgaaatt
ccctccaaaa
ggtggacgtg
gttgtacacg
cagcgtcctg
caacaacaaa
ccgggtgecg
cagcataacc
caacggacaa
tgggacctac
cctattccag

ctccaagact

330

ctggccccect
agctacttcc
cataccttcc
gtggcggcca
aacaccaagg
tgctcatgcc
cccaaggaca
agccaggagg
gcccagacga
cccatccagc
gacctccttt
caggtgtaca
tgcctggtca
caagagccag
ttcctgtaca
tgtgcggtga
cagggtaaat

gtggcaggga
ccgagccagt
catccgtcct
gcagcctgtc
tggacaagcg
cagctgcaga
tcctcatgat
aggctgaagt
ggccaatgga
accaggactg
cccccatcac
ccctgccccce
ctggcttcta
agggcaatta
gcaagctcgc
tgcacgaggc
ga

cgtgtctgat
gaccgtgacc
gcagccgtca
caccctgagc
tgttgacatc
ggtcctggga
ctcccggaca
ccagttctcc
ggagcagttc
gctgaagggg
gaggaccatc
agcctgggaa
cccacctgac
ccgcaccacce
ggtggacaag

tctgcacaac

Thr Phe Pro Ser Val Leu Gln Pro Ser Gly Leu Tyr Ser Leu Ser Ser

1

5

10

15

Met Val Thr Val Pro Ala Ser Ser Leu Ser Ser Lys Ser Tyr Thr Cys

20

25

30

Asn Val Asn His Pro Ala Thr Thr Thr Lys Val Asp Lys Arg Val Gly

106/177

60
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360
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600
660
720
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840
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1002



35

Thr Lys Thr

50
Gly Pro Ser
65
Ile

Ser Arg

Glu Asn Pro

Thr Ala
115
Val

His

Val
130
Glu

Arg
Lys Phe
145
Thr

Arg Ile

Tyr Thr Leu

Leu Thr Cys
195
Gln

210

Trp Arg

Pro Pro Gln
225
Ala

Val Asp

Val Met His

Thr Pro
275
61
834

ADN

Lys

<210>
<211>
<z212>
.<213>
<400>

Sus
61

accttcccat
ccggccagcea
accaaggtgg
tgtgaagggce
atctcccgga

gtccagttct

Lys Pro

Ala Phe

Thr Pro
85

Glu
100

Gln

Val
Thr
Val

Ser

Lys Cys

Pro

Ile

70

Lys

Gln

Arg

Leu

Lys

44677

40
Cys Pro
55
Phe Pro

Val Thr

Phe Ser

Pro Lys
120
Pro Ile
135

Val Asn

150

Ile Ser
165
Pro Pro
180
Leu Val

Asn Gly

Gln Asp

Lys

Pro

Thr

Gin

Val

Ala Lys

Thr Glu
Phe
200
Glu

Gly

Pro
215

Asp Gly

230

Ala
245
Ala

Lys

Glu
260

Gly Lys

scrofa

ccgtcctgcea
gcctgtccag
acaagcgtgt
ccgggeccte
cccccaaggt

cctggtacgt

Ser

Leu

Trp Gln

His Asn

gccgtcaggg

caagagctac
tggaacaaag
ggccttcatc
cacgtgcgtg
ggacggcgta

Ile Cys Pro
Pro
75

Val

Pro Lys

Val
90

Cys
Trp Val
105
Glu

Tyr

Glu Gln

Gln His Gln

Asn Lys Asp
155
Gln Thr

170

Gly

Glu
185

Leu Ser

Tyr Pro Pro

Pro Glu Gly

Thr Phe

235

Tyr

Arg Gly

250

Asp

His Thr

265

Tyr

ctctactccc
acctgcaatg
accaaaccac
ttccctceccaa
gtggtagatg
gaggtgcaca

45
Ala
60

Cys Glu

Lys Asp Thr

Val Asp Val
Val

110

Asp Gly

Phe Asn Ser

125
Asp Leu

140

Trp

Leu Pro Ala

Arg Glu Pro

Arg Ser Lys
190
Ile

205

Asp Asp

Asn

220

Tyr Arg

Leu Tyr Ser

Thr Phe Gln

Gln Ser

270

Lys

tcagcagcat
tcaaccaccc
catgtcccat
aacccaagga
tgagccagga

cggcccagac

Gly Pro
Met
80

Gln

Leu

Ser
95
Glu Val

Thr Tyr

Asn Gly
Ile
160
Val

Pro

Gln
175
Val Thr

Val Glu

Thr Thr
Leu
240
Ala

Lys

Cys
255

Ile Phe

ggtgaccgtg
ggccaccacc
atgcccagcee
caccctcatg
gaacccggag

gaggccaaag

107/177

60
120
180
240
300
360



gaggagcagt
tggctgaacg
acaaggatca
ccacccaccg
tacccacctg
taccgcacca
gcggtggaca
gctctgcaca
<210> 62

<211> 318
<212> PRT
<213>
<400> 62

Sus

Ala Pro Lys
1

Asp Val Ser
Glu

35

Phe Pro

Val His

50

Gly

Leu Ser Ser

65

Tyr Thr Cys

Arg Val Gly

Glu Gly Pro

115
Thr Leu Met
130
Val Gln
145

Val

Ser

Glu Val

Ser Thr Tyr

Asn Gly
195
Ile

Leu

Ala Pro

210
Gln

Pro Val

tcaacagcac
ggaaggagtt
tctccaaggce
aggagctgtc
acatcgatgt
cccecgeccca
aggccagctg

accactacac

scrofa

Thr Ala

Gly Pro
20
Pro Val

Thr Phe

Met Val

Val
85

Asn
Ile His
100
Gly Pro

Ile Ser

Glu Asn

Pro

Asn

Thr

Pro

Thr

70

Asn

Gln

Ser

Arg

Pro

44677

ctaccgegtg
caagtgcaag
caaagggcag
caggagcaaa
cgagtggcaa
gcaggacgtg
gcagcgtgga

ccagaagtcc

Ser Val

Val Ala

Thr
40

Val
Ser Val
55
Val Pro

His Pro

Pro Gln

Ala Phe
120
Thr
135
Glu

Pro

Val

150

Thr
165
Val

His

Arg
180
Lys Glu

Thr Arg

Tyr Thr

Ala

Val

Phe

Ile

Leu

Gln Thr

Ser Val

Lys Cys
200
Ile
215

Ser

Pro Pro

gtcagcgtce
gtcaacaaca
acccgggagce
gtcacgctaa
agaaacggac
gacgggacct
gacacattcc

atcttcaaga

Pro Leu
10

Gly

Tyr

Leu

25

Cys

Trp Asn Ser

Leu Gln Pro

Ala Ser
75
Thr

Ser
Ala Thr
90

Thr
105
Ile

Cys Pro

Phe Pro

Lys Val Thr

Gln Phe Ser
155
Pro

170

Arg Lys

Leu Leu Ile

185

Lys Val Asn

Lys Ala Lys

Pro Thr Glu

tgcccatcca
aagacctccc
cgcaggtgta
cctgcctggt
agccggagcc
acttcctgta
agtgtgcggt
ctccgggtaa

Ala Pro

Leu Ala
30
Ala
45
Gly

Gly

Ser
60
Leu Ser

Thr Lys

Ile Cys

Pro Lys
125
Cys Val
140
Trp Tyr

Glu Glu

Gln His

Asn Lys
205
Gly Gln
220

Glu Leu

Cys

Ser

Leu

Leu

Ser

Val

Pro

110

Pro

Val

Val

Gln

Gln

190

Asp

Thr

Ser

gcaccaggac
agcccccatc
caccctgccc
cactggcttc
agagggcaat
cagcaagctc
gatgcacgag
atga

Gly
15

Arg
Ser Tyr
Thr Ser
Ser

Tyr

Ser

80

Lys

Asp
95
Ala

Lys

Cys

Lys Asp

Val Asp

Asp Gly
160
Phe
175

Asn
Asp Trp
Leu Pro
Arg Glu

Arg Ser

108/177

420

480
540
600
660
720
780
834



225

Lys Val Thr

Asp Val Glu

Thr Thr

275

Arg

Ser Lys Leu
290

Gln

305

<210>

Cys Ala
63

955
ADN

<211>
<212>
<213> Sus
<400> 63

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
caccagccgce
atcttccctc
gtggtggttg
gtagaggtgc
gtggtcagcg
aaggtcaaca
cagacccggg
aaagtcacgc
caaagaaacg
gtggacggga
ggagacacat
<210> 64

323

PRT

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

Sus

64

44677

230

Thr
245
Gln

Leu

Trp
260
Pro Pro

Ala Val

Val Met

Cys

Arg

Gln

Asp

His

Leu Val

Asn Gly

Gln Asp
280
Lys Ala
295

Glu Ala

310

scrofa

cggccccatce
ccttgggcectg
gcgcectgac
ccctcagcag
atgtcaacca
aaacatgtcc
caaaacccaa
atgtgagcca
acacggccca
tcctgetcat
acaaagacct
agccgcaggt
taacctgcct
gacagccgga
cctacttecct

tccagtgtge

scrofa

ggtctaccct
cctggcctcea
cagtggcgtg
catggtgacc
cccggceccacce
catatgccca
ggacaccctc
ggagaacccg
gacgaggcca
ccagcaccag
cccagccccce
gtacaccctg
ggtcactggc
gccagagggc
gtacagcaag

ggtgatgcac

235

Thr Gly Phe
250

Gln

265

Val

Pro Glu

Asp Gly

Ser Trp Gln

Asn

315

Leu His

ctggcccect
agctacttcc
cacaccttcc
gtgccggcca
accaccaagg
gcctgtgaag
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacaagga
cccccacccea
ttctacccac
aattaccgca
ctcgeggtygg
gaggctctgc

Tyr Pro Pro

Pro Glu Gly

270

Thr Tyr Phe
285

Arg Gly

300

Asp

His Tyr Thr

gcggcaggga
ccgagccagt
catccgteccect
gcagcctgtce
tggacaagcg
ggcccgggece
ggacccccaa
tctcctggta
agttcaacag
acgggaagga
tcatctccaa
ccgaggagct
ctgacatcga
ccaccccgcec
acaaggccag

acaaccacta

240
Asp Ile
255
Asn Tyr

Leu Tyr

Thr Phe

cgtgtctgge
gaccgtgacc
gcagccgtca
cagcaagagc
tgttggaata
ctcggectte
ggtcacgtgc
cgtggacggc
cacctaccgc
gttcaagtgc
ggccaaaggg
gtccaggagc
tgtcgagtgg
ccagcaggac
ctggcagcgt

caccc

Ala Pro Lys Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Cys Ser Arg

1

5

10

15

Asp Thr Ser Gly Pro Asn Val Ala Leu Gly Cys Leu Val Ser Ser Tyr

20

25

30

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ala Leu Thr Ser

109/177
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Gly

Leu

65

Tyr

Cys

Pro

Ser

His

145

Thr

Val

Glu

Arg

Thr

225

Thr

Ile

Gln

Asp

His

305
Gln

Val

50

Ser

Thr

Val

Ser

Arg

130

Ala

Ala

Val

Phe

Thr

210

Leu

Cys

Asn

Glu

Lys

290

Glu

Gly

<210>

<211>

<212>

<213>

<220>

35

His

Ser

Cys

Gly

Val

115

Thr

Glu

Glu

Ser

Glu

195

Ile

Pro

Leu

Gly

Asp

275

Ala

Ala

Lys

65
975

ADN

Thr

Met

Asn

Arg

100

Phe

Pro

Val

Thr

Val

180

Cys

Ser

Pro

Val

Lys

260

Glu

Arg

Leu

Phe

Val

Val

85

Pro

Ile

Glu

Gln

Arg

165

Leu

Lys

Lys

Pro

Lys

245

Pro

Asp

Trp

His

Sus scrofa

Pro

Thr

70

Asn

Cys

Phe

Val

Phe

150

Pro

Pro

Val

Ala

Ala

230

Ser

Glu

Arg

Asp

Asn

310

Ser

55

Val

His

Pro

Pro

Thr

135

Ser

Lys

Ile

Asn

Lys

215

Glu

Ile

Pro

Thr

His

295

His

44677

40
Val

Pro

Pro

Ile

Pro

120

Cys

Trp

Glu

Gln

Asn

200

Gly

Glu

Phe

Glu

Tyr

280

Gly

Tyr

Leu

Ala

Ala

Cys

105

Lys

Val

Tyr

Glu

His

185

Glu

Val

Leu

Pro

Asn

265

Phe

Glu

Thr

Gln

His

Thr

90

Pro

Pro

Val

Val

Gln

170

Glu

Asp

Val

Ser

Phe

250

Ala

Leu

Thr

Gln

Pro

Ser

75

Lys

Gly

Lys

Val

Asp

155

Phe

Asp

Leu

Arg

Lys

235

Ile

Tyr

Tyr

Phe

Lys
315

Ser

60

Leu

Thr

Cys

Asp

Asp

140

Gly

Asn

Trp

Pro

Ser

220

Ser

His

Arg

Ser

Glu

300

Ser

45
Gly

Ser

Lys

Glu

Ile

125

Val

Glu

Ser

Leu

Gly

205

Pro

Ile

Val

Thr

Lys

285

Cys

Ile

Leu

Ser

Val

Val

110

Leu

Ser

Glu

Thr

Lys

190

Pro

Glu

Val

Glu

Thr

270

Leu

Ala

Ser

Tyr

Lys

Asp

95

Ala

Met

Lys

Val

Tyr

175

Gly

Ile

Val

Thr

Trp

255

Pro

Ala

Val

Lys

Ser

Arg

80

Leu

Gly

Ile

Glu

His

160

Arg

Lys

Thr

Tyr

Leu

240

Lys

Pro

Val

Met

Thr
320

110/277



D&u

(748

<221>
<222>
<223>
<400>

n la
65

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tatacgtgca
ccatgtccca
aaacccaagg
gtcagcaagg
acggccgaga
ctgcccatce
gaagacctcc
ccggaggtgt
acctgcctgg
aaaccagagc
tacttcctgt

gagtgtgcgg
actcagggta
<210> 66

317

PRT

<211>
<212>
<213> Sus
<400> 66
Ala Tyr Asn
1

Val

Asp Ser

Phe Glu

35

Pro

Val
50

Gly His

Leu Ser Ser

65

Phe Thr Cys

Cys Val Gly

Glu Val Ala

115

hiéu misc
) .. (748)
a, ¢, g,
cggcecceccatce
ccttgggctg
gcgccctgac
ccctcagcag
atgtcaacca
tatgcccagg
acatcctcat
agcacgccga
cgaggccaaa
agcacgagga
caggccccecat
acaccctgcce
tcaaaagcat
cagagaacgc
acagcaagct
tgatgcacga

aatga

scrofa

Thr Ala P

Asp His
20
Pro Val T

Thr Phe P

Thr val T
7
Val A
85
Lys T

Asn

Lys
100

Gly Pro S

Asn

44677

hodc t

ggtctaccct
cctggtctca
cagtggcgtg
catggtgacc
cccagccacc
ctgtgaagtg
gatctcccgg
ggtccagttc
ggaggagcag
ctggctgaag
cacgaggacc
cccacccgcece
cttccegnet
atatcgcacc
cgcggtggac
ggctctgcac

ro Ser Val

Val Ala

hr Val Thr
40
Ser Val
55

Val

ro

hr
0

Pro

sn His Pro

hr Lys Pro

Val Phe

120

er

ctggccccect
agctacttcc
cacaccttcc
gtgccggccce
aaaaccaagg
gccgggcecect
acccccgagg
tcctggtacg
ttcaacagca
gggaaggagt
atctccaagg
gaggagctgt
ttcatccatg
accccgcectce
aaggcaagat

aaccactaca

Pro Leu
10

Gly

Tyr

Leu

25

Cys

Trp Asn Trp

Leu Gln Pro
Ser
75

Thr

Ala His

Thr
90

Ala
Arg Pro
105
Ile

Cys

Phe Pro

gcagcaggga
ccgagccagt
catccgtcct
acagcttgtc
tggacctgtg
cggtcttcat
tcacgtgecgt
tggacggcga
cctaccgegt
tcgagtgcaa
ccaaaggggt
ccaagagcat
ttgagtggaa
aggaggacga
gggaccatgg

cccagaagtce

Ala Pro Cys

Val Ser
30
Gln

Leu

Ala
45
Gly

Gly

Ser Leu

60

Leu Ser Ser

Thr Lys Val

Ile Pro

110

Cys

Pro Lys Pro

125

cacgtctggc
gaccgtgacc
gcagccgtca
cagcaagcgc
tgttggacga
cttccctcca
ggtggtggac
agaggtgcac
ggtcagcgtc
ggtcaacaac
ggtacggagc
agtcacgcta
aatcaacgga
ggacaggacc
agaaacattt

catctccaag

Gly
15

Arg
Ser

Tyr

Thr Ser

Ser

Tyr

Cys
80

Lys
Asp Leu
95

Gly Cys

Lys Asp

111/177
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Ile Leu
130
Val
145

Glu

Ser

Glu

Ser Thr

Leu Lys

Gly Pro
210
Pro Glu
225
Ile Val

His Val

Arg Thr

Ser Lys
290
Cys Ala

305

Met

Lys

Val

Tyr

Gly

195

Ile

Val

Thr

Glu

Thr

275

Phe

Val

Ile

Glu

His

Arg

180

Lys

Thr

Tyr

Leu

Trp

260

Pro

Ser

Met

Ser

His

Thr

165

Val

Glu

Arg

Thr

Thr

245

Lys

Pro

Val

His

Arg

Ala

150

Ala

Val

Phe

Thr

Leu

230

Cys

Ile

Gln

Glu

Glu
310

Thr

135

Glu

Glu

Ser

Glu

Ile

215

Pro

Leu

Asn

Glu

Lys

295
Ala

44677

Pro

Val

Thr

Val

Cys

200

Ser

Pro

Val

Gly

Asp

280

Phe

Leu

Glu

Gln

Arg

Leu

185

Lys

Lys

Pro

Lys

Lys

265

Glu

Arg

His

Val

Phe

Pro

170

Pro

Val

Ala

Ala

Ser

250

Pro

Asp

Trp

Asn

Thr

Ser

155

Lys

Ile

Asn

Lys

Glu

235

Phe

Glu

Gly

His

His

315

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

67

952
ADN
Sus
67

gcctacaaca
cataacgtgg
tggaactggg
gggctctact
ttcacgtgceca
aagaccaagc
atcttccecctc
gtggtggtgg
gaagaggtgc
gtggtcagcg
aaggtcaaca
gtggtacgga

atagtcacgc

scrofa

cagctccatc
ccttgggctg
gcgcccagac
ccctcagcag
atgtcaacca
ctcgatgtcce
caaaacccaa
acgtcagcaa
acacggccga
tcctgeccat
acgaagacct
gcccggaggt

taacctgect

ggtctaccct
cctggtctca
cagtggcgtg
cacggtgacc
cccggcecace
catatgccca
ggacatcctc
ggagcacgcc
gacgagacca
ccagcacgag
cccaggccce
gtacaccctg

ggtcaaaagc

ctggccceccct
agctacttcc
cacaccttcc
gtgccggccc
accaccaagg
ggctgtgaag
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacgagga
cccccacceg

ttcttccege

Cys Val Val

140
Val

Trp Tyr

Glu Glu Gln
Glu

190

Gln His
Glu
205
Val

Asn Asp

Gly Val
220
Glu

Leu Ser

Phe Pro Pro

Glu Asn
270
Phe

Pro
Thr Tyr
285
Ser

300

Gly Gly

Tyr Thr

gtggcaggga
ccgagccagt
catccgtect
acagcttgtc
tggacctgtg
tggccgggee
ggacccccga
tctcctggta
agttcaacag
aggggaagga
ccatctccaa
ccgaggagcet

ctttcatcca

Val Asp

Asp Gly
160
Phe
175

Asn

Asp Trp

Leu Pro

Arg Ser
Ser
240
Ile

Lys

Phe
255
Ala Tyr

Leu Tyr

Ile His

cgtgtctgat
gaccgtgacc
gcagccgtca
cagcaagtgc
tgttggaaaa
ctcggtcttce
ggtcacgtgc
cgtggacggce
cacttaccgc
gttcgagtgce
ggccaaaggyg
gtccaagagc

tgttgagtgg

112/177
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44677 113/177

aaaatcaacg gaaaaccaga gccagagaac gcataccgca ccaccccgcc ccaggaggac 840
gaggacggga cctacttcct gtacagcaag ttctcggtgg aaaagttcag gtggcacagt 900
ggaggcatcc actgtgcggt gatgcacgag gctctgcaca accactacac cc 952
<210> 68

<211> 314

<212> PRT

<213> Sus scrofa
<400> 68
Ala Pro Lys Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Cys Gly Arg
1 5 10 15
Asp Thr Ser Gly Pro Asn Val Ala Leu Gly Cys Leu Ala Ser Ser Tyr
20 25 30
Phe Pro Glu Pro Val Thr Leu Thr Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ser Val Leu Gln Pro Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Met Val Thr Val Pro Ala Ser Ser Leu Ser Ser Lys Ser
65 70 75 80
Tyr Thr Cys Asn Val Asn His Pro Ala Thr Thr Thr Lys Val Asp Leu
85 90 95
Cys Val Gly Arg Pro Cys Pro Ile Cys Pro Ala Cys Glu Gly Pro Gly
100 105 110
Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
115 120 125
Ser Arg Thr Pro Gln Val Thr Cys Val Val Val Asp Val Ser Gln Glu
130 135 140
Asn Pro Glu Val Gln Phe Ser Trp Tyr Val Asp Gly Val Glu Val His
145 150 155 160
Thr Ala Gln Thr Arg Pro Lys Glu Ala Gln Phe Asn Ser Thr Tyr Arg
165 170 175
val Val Ser Val Leu Pro Ile Gln His Glu Asp Trp Leu Lys Gly Lys
180 _ 185 190
Glu Phe Glu Cys Lys Val Asn Asn Lys Asp Leu Pro Ala Pro Ile Thr
195 200 205
Arg Ile Ile Ser Lys Ala Lys Gly Pro Ser Arg Glu Pro Gln Val Tyr
210 215 220
Thr Leu Ser Pro Ser Ala Glu Glu Leu Ser Arg Ser Lys Val Ser Ile
225 230 235 240
Thr Cys Leu Val Thr Gly Phe Tyr Pro Pro Asp Ile Asp Val Glu Trp
245 250 255
Lys Ser Asn Gly Gln Pro Glu Pro Glu Gly Asn Tyr Arg Thr Thr Pro
260 265 270



44677

Pro Gln Gln Asp Val Asp Gly Thr

275

280

Val Asp Lys Ala Ser Trp Gln Arg

290

295

Met His Glu Ala Leu His Asn His

305

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

69

943
ADN
Sus
69

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
ccatgtccca
aaacccaagg
gtgagccagg
acggcccaga
ctgcccatcc
aaagacctcc
ccgcaggtgt
acctgcctgg
cagccggagce
tacttcctgt
cagtgtgcgg
<210> 70

<211> 320
<212> PRT
<213>
<400>

Sus
70
Ala Pro Lys
1

Asp Thr Ser
Glu
35

Phe Pro
Gly Val His
50

Ser

Leu Ser

65

31

scrofa

cggccccatc
ccttgggcetg
gcgccctgac
ccctcagecag
atgtcaacca
tatgcccagce
acaccctcat
aaaacccgga
cgaggccaaa
agcacgagga
cagcccccat
acaccctgtc
tcactggctt
cagagggcaa
acagcaagct

tgatgcacga

scrofa

Thr Ala
5

Gly Pro

20

Pro Val

As

Thr Phe

Thr Val
70

Pro

Thr

Pro

Thr

0

ggtctaccct
cctggcctca
cagtggcgtg
catggtgacc
cccggecace
ctgtgaaggg
gatctcccgg
ggtccagttc
ggaggcgcag
ctggctgaag
cacaaggatc
cccatccgcec
ctacccacct
ttaccgcacc
cgcggtggac
ggctctgcac

Ser Val

n Val Ala

Thr
40

Val
Ser Val
55

Val Pro

Tyr Phe Leu Tyr Ser Lys Leu Ala

285

Gly Asp Pro Phe Gln Cys Ala Val

Tyr Thr

ctggccccect
agctacttcc
cataccttcc
gtgccggcecca
accaccaagg
cccgggecect
acaccccagg
tcctggtatg
ttcaacagca
gggaaggagt
atctccaagg
gaggagctgt
gacatcgatg
accccgeccecce
aaggccagct

aaccactaca

Pro Leu
10

Gly

Tyr

Leu

25

Cys

Trp Asn Ser

Leu Gln Pro

Ala Ser

75

Arg

300

gcggcaggga
ccgagccagt
catccgtcct
gcagcctgtc
tggacctgtg
cggtcttcat
tcacgtgcgt
tggacggtgt
cctaccgtgt
tcgagtgcaa
ccaaagggcc
ccaggagcaa
tcgagtggaa
agcaggacgt
ggcagcgtgg

CcccC

Ala Pro Cys

Ala Ser

30

Leu

Ala
45
Gly

Gly Leu

Ser Leu

60
Ser

Ser Arg

cacgtctggce
gaccctgacc
gcagccgtca
cagcaagagc
tgttggacga
cttccctcca
ggtggtagat
agaggtgcac
ggtcagcgte
ggtcaacaac
gagccgggag
agtcagcata
gagcaacgga
ggacgggacc

agacccattc

Gly
15

Arg

Ser Tyr

Thr Ser

Tyr Ser

Lys Cys

80

114/177
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Phe

Cys

Pro

Ser

Asn

145

Thr

Val

Glu

Arg

Thr

225

Thr

Lys

Pro

Val

His

305

Thr

Val

Ser

Arg

130

Pro

Ala

Val

Phe

Ile

210

Leu

Cys

Ser

Gln

Asp

290
Glu

<210>

Cys

Gly

Val

115

Thr

Glu

Glu

Ser

Glu

195

Ile

Ser

Leu

Asn

Glu

275

Lys

Ala

71

Asn

Arg

100

Phe

Pro

Val

Thr

Val

180

Cys

Ser

Pro

Val

Gly

260

Asp

Ala

Leu

Val

85

Pro

Ile

Glu

Gln

Arg

165

Leu

Lys

Lys

Ser

Thr

245

Gln

Glu

Arg

His

Asn

Cys

Phe

Val

Phe

150

Pro

Pro

Val

Ala

Ala

230

Gly

Pro

Asp

Leu

Asn

310

His

Pro

Pro

Thr

135

Ser

Lys

Ile

Asn

Lys

215

Glu

Phe

Glu

Gly

Gln

295

His

44677

Pro

Ile

Pro

120

Cys

Trp

Glu

Gln

Asn

200

Gly

Glu

Tyr

Pro

Thr

280

Ser

Tyr

Ala

Cys

105

Lys

Val

Tyr

Glu

His

185

Lys

Pro

Leu

Pro

Glu

265

Tyr

Gly

Thr

Thr

90

Pro

Pro

Val

Val

Gln

170

Gln

Asp

Ser

Ser

Pro

250

Gly

Phe

Gly

Gln

Thr
Ala
Lys
Val
AsSp
155
Phe
Asp
Leu
Arg
Arg
235
Asp
Asn
Leu

Ile

Lys
315

Thr

Cys

Asp

Asp

140

Gly

Asn

Trp

Pro

Glu

220

Ser

Ile

Tyr

Tyr

His

300

Ser

Lys

Glu

Thr

125

Val

Glu

Ser

Leu

Ala

205

Pro

Lys

Asp

Arg

Ser

285

Cys

Ile

Val

Gly

110

Leu

Ser

Glu

Thr

Lys

190

Pro

Gln

Val

Val

Ser

270

Lys

Ala

Ser

<211>
<212>

960
ADN
<213>
<400>

Sus
71

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
ttcacgtgca
ccatgtccca

aaacccaagg

scrofa

cggccccatce
ccttgggcectg
gcgccctgac
ccctcagcag
atgtcaacca
tatgcccagc

acaccctcat

ggtctaccct
cctggcctca
cagtggcgtg
cacggtgacc
cccggecacce
ctgtgaaggg
gatctcccgg

ctggccccect
agctacttcc
cacaccttcc
gtgccggcca
accaccaagg
aacgggccct

acccccgagg

gcggcaggga
ccgagccagt
catccgtcecct
ggagctcgtc
tggacctgtg
cggtcttcat
tcacgtgcegt

Asp Leu
95
Asn Gly

Met Ile

Gln Glu

Val His
160
Tyr
175
Gly

Arg
Lys
Ile Thr
Val

Tyr

Ile
240

Ser

Glu
255
Thr

Trp
Pro
Leu Ala
Val

Met

Thr
320

Lys

cacgtctggce
gaccgtgacc
gcagccgtca
cagaaagtgc
tgttggacga
cttccctcca

ggtggtagat

115/177
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gtgagccagg
acggccgaga
ctgcccatce
aaagacctcc
ccgcaggtgt
acctgcctgg
cagccggagce
tacttcctgt
tgtgcggtga
<210> 72
<211> 266
<212> PRT
<213>
<400> 72
Ser Gly Val
1

Ser

Ser Leu

Thr Thr

35

Phe

Ala
50

Lys Val

Pro Pro Glu

65

Pro Lys Asp

Val Val Asp

Val Asp Asp
115
Gln Phe

130

Asn

Asn
145
Gly

Asp Trp

Leu Pro

Ala Arg Glu
Ser
195

Ile

Ser Lys

Asp Tyr

210

aaaacccgga
cgaggccaaa
agcaccagga
cagcccccat
acaccctgtc
tcactggctt
cagagggcaa
acagcaaact

tgcacgaggc

Bubalus bubalis

His Thr

Ser Thr
20
Cys Asn

Val Pro

Leu Pro

Thr Leu
85

Val Gly
100
Val Glu

Ser Thr

Thr Gly

Phe

Val

Val

Pro

Gly

70

Thr

His

Val

Tyr

Gly

44677

ggtccagttc
ggaggagcag
ctggctgaag
cacaaggatc
cccatccgcece
ctacccacct
ttaccgctcc
cgcggtggac

tctgcacaac

Pro Ala

Thr Ala

His

40

Ala

Cys
55
Gly

Arg

Pro

Ile Ser

Asp Asp
Thr
120
Val

Asn

Arg
135

Lys Glu

150

Ala Pro
165
Pro Gln
180

Thr Val

Ala Val

Ile

Val

Ser

Glu

Val Arg

Tyr Val

Ile Thr
200
Trp Gln

215

tcctggtacg
ttcaacagca
ggaaaggagt
atctccaagg
gaggagctgt
gacatcgatg
accccgecce
aaggcgaggt

cactacaccc

Val Leu Gln

10

Pro Ala Ser

25
Ala

Pro Ser

Pro Lys Pro

Val Phe

75

Ser

Thr
90
Glu

Gly Pro

Pro Val
105

Ala Arg Thr

Val Ser Ala

Phe Lys Cys
155
Thr Ile
170

Ala

Ser

Leu Pro

185

Cys Met Val

Lys Asp Gly

tggacggcga
cctaccgtgt
tcgagtgcaa
ccaaagggcc
ccaggagcaa
tcgagtggaa
aggaggacga
tgcagagtgg

agaagtccat

Ser Ser Gly

Ala Thr Lys
30
Thr

45

Ser Lys
Cys
60

Ile

Asp Cys

Phe Pro

Glu Val Thr

Phe Ser

110

Lys

Pro

125

Lys Arg

Leu Pro Ile

140

Lys Val Tyr

Arg Thr Lys

Pro Gln Asp

190

Thr Gly Phe
205

Gln

220

Pro Glu

agaggtgcac
ggtcagcgtc
ggtcaacaac
gagccgggag
agtcagcata
gagcaacgga
ggacgggacc
aggcatccac

ctccaagact

Leu

15

Tyr

Ser Gln

Val Asp

Cys Pro

Pro Lys
80
Cys Val
95
Trp Phe

Glu Glu

Gln His
Glu
160
Gln

Asn

Gly
175
Glu Leu

Tyr Pro

Ser Glu

116/177
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Asp Lys Tyr Gly Thr Thr Pro Pro Gln

225

Phe Leu Tyr Ser Arg Leu Arg Val Asn

Gly Ala Tyr Thr Cys Val Val Met His

<210>
<211>
<212>

73

801
ADN
<213>
<400> 73

gagcggcgtg
cacggtgacc
cccggecagce
tgattgctge
acccaaggac
gggccacgat
agccaggacg
gcccatccag
aggcctccca
gcaggtgtac
ttgcatggtc
gcctgagtca
cttcctgtac
gtgtgtagtg
<210> 74

<211> 309
<212> PRT
<213>
<400> 74

Ala Ser Ile
1

Glu Thr Ser
Glu

35

Met Pro

Val
50

Gly His

Leu Ser Ser

65
Phe

Thr Cys

44677

230

245

260

Bubalus bubalis

cacaccttcc
gcgcccgceca
agcaccaagg
ccaccccecctg
accctcacaa
gaccccgagg
aagccaagag
cacaacgact
gcccccatceg
gtcctggeccecce
actggcttct
gaggacaaat
agcaggctca

atgcatgagg

Bulalus bubalis

Thr Ala

Ser Ser
20
Pro Val

Thr Phe

Thr Val

Val
85

Asn

Pro

Thr

Thr

Pro

Thr

70
Ala

cggccgtcect
gcgccacaaa
tggacaaggc
agctcccegg
tctctggaac
tgaagttctc
aggagcagtt
ggactggagg
tgaggaccat
caccccagga
acccagacta
atggcacgac
gggtgaacaa

C

Lys Val

Val Thr

Val Thr
40
Ala Val
55
Ala Pro

His Pro

235

250
Glu
265

tcagtcctcc
aagccagacec
tgttgttccc
aggaccctct
tcctgaggte
ctggttcgtg
caacagcacc
aaaggagttc
ctccaggacc
cgagctcagc
catcgccgta
cccgecccag

gaacagctgg

Pro Leu
10

Gly

Tyr

Leu

25

Cys

Trp Asn Ser

Leu Gln Ser

Ala Ala

75

Ser

Ala Ser Ser

90

gggctctact
ttcacctgca
ccatgcagac
gtcttcatct
acgtgtgtgg
gacgatgtgg
taccgcgtgg
aagtgcaagg
aaagggcagdg
aaaagcacgg
gagtggcaga
ctggacagcg

caagaaggag

Thr Ser Cys

Val Ser

30

Leu

Ala
45

Gly Leu

Ser Leu

60

Thr Lys Ser

Thr Lys Val

Leu Asp Ser Asp Gly Ser Tyr

240

Lys Asn Ser Trp Gln Glu Gly

255

ctctcagcag
acgtagccca
cgaaaccctg
tcccaccaaa
tggtggacgt
aggtaaacac
tcagcgccect
tctacaatga
cccgggagcece
tcagcatcac
aagatgggca
atggctccta

gcgcctacac

Arg
15

Gly

Ser Tyr

Lys Ser

Tyr Ser

Gln Thr
80
Asp Thr

95

117/277
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Ala

Arg

Met

Arg

145

Val

Tyr

Gly

Ile

Val

225

Ser

Glu

Thr

Leu

Val
305

Val

Gly

Ile

130

Asp

His

Arg

Lys

Val

210

Tyr

Val

Trp

Pro

Lys

290
Val

<210>

<211>

<212>

<213>

<400>

Gly

Pro

115

Thr

Asn

Thr

Val

Glu

195

Arg

Val

Thr

His

Pro

275

Val

Met

75
929

ADN

Phe

100

Ser

Gly

Pro

Gly

Val

180

Phe

Thr

Leu

Cys

Arg

260

Gln

Asn

His

Ser

Val

Asn

Glu

Arg

165

Ser

Lys

Ile

Ala

Met

245

Asp

Leu

Lys

Glu

Ser

Phe

Pro

Val

150

Ser

Thr

Cys

Ser

Pro

230

Val

Arg

Asp

Asn

Bubalus bubalis

75

Asp

Ile

Glu

135

Gln

Lys

Leu

Lys

Arg

215

Pro

Thr

Gln

Ser

Ser

295

44677

Cys

Phe

120

Val

Phe

Pro

Pro

Val

200

Thr

Gln

Gly

Ala

Asp

280
Trp

Cys

105

Pro

Thr

Ser

Arg

Ile

185

Asn

Lys

Glu

Phe

Glu

265

Gly

Gln

Lys

Pro

Cys

Trp

Glu

170

Gln

Asn

Gly

Glu

Tyr

250

Ser

Ser

Glu

Phe

Lys

Val

Phe

155

Glu

His

Lys

Gln

Leu

235

Pro

Glu

Tyr

Gly

Pro

Pro

Val

140

Val

Gln

Asn

Gly

Ala

220

Ser

Asp

Asp

Phe

Gly
300

Lys

Lys

125

Val

Gly

Phe

Asp

Leu

205

Arg

Lys

Tyr

Lys

Leu

285
Ala

Pro

110

Asp

Asp

Asp

Asn

Trp

190

Pro

Glu

Ser

Ile

Tyr

270

Tyr

Tyr

Cys

Thr

Val

Val

Ser

175

Thr

Ala

Pro

Thr

Ala

255

Arg

Ser

Thr

Val

Leu

Gly

Glu

160

Thr

Gly

Pro

Gln

Val

240

Val

Thr

Arg

Cys

gcctccatca
tccaccgtga
tggaactcgg
gggctctact
ttcacctgca
tccagtgact
ccgccgaaac
gtggacgtgg
gtgcacacgg

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
acgtagccca
gctgcaagtt
ccaaagacac
gccgggataa
gcaggtcgaa

agtctaccct
cctggtctcc
gagcggcgtg
cacggtgacc
cccggcecage
tcctaagcect
cctgatgatc
ccccgaggtg
gccgagagag

ctgacttctt
agctacatgc
cacaccttcc
gcgcccgeca
agcaccaagg
tgtgtgaggg
acaggaaatc
cagttctcct
gagcagttca

gcegegggga
ccgagccggt
cggcecgtect
gcgccacaaa
tggacacggc
gaccatctgt
ccgaggtcac

ggttcgtggg

acagcaccta

aacgtccagc
gaccgtgacc
tcagtcctct
aagccagacc
tgttgggttc
cttcatcttc
atgtgtggtg
tgatgtggag
ccgcgtggtce

118/177
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agcaccctgce
aacaacaaag
cgggagccgce
agcgtcactt
gaccggeagg
ggctcctact

gcctacacgt

ccatccagca
gcctcccagce
aggtgtacgt
gcatggtcac
ctgagtcgga
tcctgtacag
gtgtagtgat

44677

caatgactgg
ccccatcgtg
cctggcccca
tggcttctac
ggacaagtac

caggctcaag

gcatgaggc

actggaggaa
aggaccatct
ccccaggaag
ccagactaca
cgcacgaccc

gtgaacaaga

aggagttcaa
ccaggaccaa
agctcagcaa
tcgccgtaga
cgccccagcet

acagctggca

gtgcaaggtc
agggcaggcc
aagcacggtc
gtggcataga
ggacagcgat
agaaggaggc

119/177

600
660
720
780
840
900
929

<210> 76
<211> 352
<212> PRT
<213> Bubalus bubalis
<400> 76

Ala Ser Thr

1 5

Thr Ala Val Pro Leu Ala Ser Ser

10
Gly

Pro Lys Tyr Cys

15

Gly

Thr Thr Val Thr Val Ser Ser

30

Leu Leu

25

Ser Ser

20

Asp Ser Cys Tyr

Glu
35

Val Thr Val Thr

40
Val

Ala
45

Met Pro Pro Trp Asn Ser Gly Leu Lys Asn

Val
50

Thr Phe Ala
55

Met

Gln Ser Leu Ser

60
Ala

Gly His Pro Arg Ser Gly Tyr

Met Val Thr

70

Thr Thr

75

Thr Gln Thr
80

Thr

Leu Ser Ser Pro Ser

65
Phe

Gly

Thr Val His Pro Ala Ser Ser Thr Val

85

Cys Asn Ala Lys

90 95

Asp

Val Thr Glu Thr

110

Pro Pro Pro Ile

105
Glu

Ala Val Thr Ala His Pro

100

Arg Lys

Val
115

Thr Gln
120

Glu

Glu
125

His Pro Lys Pro Pro Pro Arg Asp Lys Thr Pro

Gln
130
Phe

Pro Pro Leu Leu Ser Val Phe

135

Cys Cys Pro Lys Cys Gly Gly

140
Ile Pro Ile
145

Glu

Thr Thr
155

Gln

Thr Pro
160

Val

Pro Leu Ser
150

Val

Pro Lys Lys Asp Gly

Val Thr Val
165

Phe

Val Val Glu

175

Cys Asp Gly Pro

170
Glu

Asp Asp

Gln Phe Val Thr Ala

190
Val

Val His Met

185

Ser Trp Val
180

Glu

Asp Asp Arg

Glu Gln Phe Thr Val

205
Glu

Asn Ser Ser Ala

200

Lys Pro Arg

195
Ile

Tyr Arg

Pro Gln His Gln Leu Glu Phe

210
Val

Leu Asp

215

Trp Arg Lys
220

Val

Lys Cys

Ala Ile

235

Thr Ile Ser

240

Lys Asn Asn Leu Pro Pro

225

Lys Gly

230

Arg



Arg Thr Lys

Pro Arg Glu

Thr Gly Phe

275

Gln Pro Glu
290

Ala

305

Asp Gly

Ser Trp Gln

Leu Arg Asn
<210>
<211>
<212>
<213>
<400>

77
1059
ADN

77

gcctccacca
tccaccgtga
tggaactcgg
gggctctact
ttcacctgca
aggcatccgg
gagcccagag
ctgtctgtct
gaggtcacgt
ttcgtggatg
agcacctacc
gagttcaagt
aggaccaaag
ctcagcaaaa
gacgtggagt
ccccagcetgg
agctggcagg
tacaaagaga
<210> 78

<211> 105
<212> PRT
<213>

<400> 78

Gln
245

Gly

Glu
260

Leu
Tyr Pro
Glu

Ser

Ser Tyr

Ala

Ser

Glu

Asp

Phe

44677

Arg Glu

Lys Ser

Glu Vval
280
Lys
295

Tyr

Leu Tyr

310

Glu
325
His

340

Tyr

Bubalus bubalis

cagccccgaa
ccctgggcetg
gtgccctgaa
ctctcagcag
acgtagccca
tcccgaagac
atgaaaagac
tcatcttccc
gtgtggtggt
acgtggaggt
gcgtggtcag
gcaaggtcaa
ggcaggcccg
gcacgctcag
ggcagagaaa
acgctgacgg
aaggagacca

agcccatctc

Bubalus bubalis

Asp

Lys

His Tyr

Glu Lys

agtctaccct
cctggtctcc
gaacggcgtg
catggtgacc
cccggcecagce
accagagaca
accctgccag
accgaaaccc
ggacgtgggce
gcacacagcc
cgccctgcecce
caacaaaggc
ggagccacag
cctcacctge
tgggcagcct
ctcctacttce
ctacacgtgt
gaggtctccg

Gln
250

Pro Val

Thr
265

Leu Ser

Asp Val Glu

His Thr Thr
Leu
315

Ala

Ser Arg

Thr Cys
330
Ile

Pro Ser

345

ctggcatcca
agctacatgc
cacaccttcc
atgcccacca
agcaccaagg
cctatccatc
tgtcccaaat
aaggacaccec
caggatgacc
aggatgaagc
atccagcacc
ctccecggcecce
gtgtatgtcc
ctaatcaccg
gagtcagagg
ctgtacagca
gcagtgatgce
ggtaaatga

Tyr Val Leu

Leu Thr Cys
270
Gln

285

Trp Arg

Pro Pro Gln

300
Val

Arg Asn

Val Met His
Pro

350

Arg Ser

gctgcgggga
ccgagccggt
cggccgtccg
gcaccgcagg
tggacacggc
ctgtaaaacc
gcccagaacc
tcacaatctc
ccgaagtgca
caagagagga
aggactggct
ccatcgtgag
tggccccacc
gcttctaccc
acaagtacca
ggctcagggt
atgaagcttt

Ala
255

Pro

Leu Ile

Asn Gly

Leu Asp
Ser
320
Ala

Arg

Glu
335

Gly Lys

cacgtccagc
gaccgtgacc
gcagtcctcc
aacccagacc
tgtcactgca
cccaacccag
tctgggagga
tggaacgccc
gttctcctygg
gcagttcaac
gcgggaaaag
gaccatctcc
ccgggaagag
agaagaggta
cacgacccca
gaacaggagc

acggaatcac

120/177

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

1020
1059



Gln Pro Lys

Glu Leu Ser

Tyr Pro Gly

35
Thr Arg Asn
50
Tyr Ala Ala
65
Ser

Lys Gly

Thr Val

Lys

<210>
<211>

79

318
<212> ADN
<213>
<400> 79

cagcccaagt
aacaaggcca
aggaaggcag
agcaacagca
aaaggcagtt
ccctcagagt
<210> 80

<211> 229
<212> PRT
<213>

<400>

Ngud
80
Glu Ser Lys
1
Leu

Gly Gly

Met Ile
35
Glu

Leu

Gln
50
Val

Ser
Glu His
65
Thr

Tyr Arg

Ser Ala Pr
Ala

20

Asn

Ser Met

Val Glu

Ser

70

Tyr

85

Lys Pro Se
100

ccgcaccctce
ccctggtgtg
acggcagcac
agtacgcggce
acagctgcga

gttcttag

1 hién dai

Tyr Gly Pr

5

Pro Ser Va

20

Ser Arg Th

Asp Pro

Asn Ala

Ly
70
Se

Val Val

85

Lys

Thr

Thr

Ser Tyr

Ser Cys

Glu

44677

o Ser Val

Ala Thr

Val Ala
40
Thr
55

Arg
Leu Ser
Glu Val

r Glu Cys

Bubalus buballis

agtcaccctg
tctcatcagce
catcacccgg
cagcagctac

ggtcacgcac

o Pro Cys

1 Phe Leu
Glu
40

Gln

r Pro

Val
55
s Thr Lys

r Val Leu

Thr Leu Phe
10

Leu Val

25

Ala

Arg Lys

Ala Ser Lys

Leu Thr Gly

75

Thr His Glu
90

Ser

105

ttcccaccct
gacttctacc
aacgtggaga
ctgagcctga
gaggggagca

Ser

10

Pro Cys
Phe
25
Val

Pro Pro

Thr Cys

Phe Asn Trp
Glu

75

Pro Arg

Thr Val

90

Val

Pro Pro Ser

Ile Ser

30

Leu

Asp Gly Ser
45
Gln

60

Ser Asn

Ser Glu Trp

Gly Ser Thr

ccacggagga
cgggtagcat
ccacccgggce
cgggcagcga

ccgtgacaaa

Pro Ala Pro

Lys Pro Lys

30

Val Val Val
45

Tyr Val

60

Glu

Asp

Gln Phe

His Gln Asp

Thr
15

Glu

Asp Phe

Thr Ile

Ser Lys
Ser
80
Thr

Lys

Val
95

gctcagcgcecc
gaccgtggcc
ctccaaacag
gtggaaatcg
gacagtgaag

Glu
15

Phe
Asp Thr
Asp Val
Gly Val

Ser

80

Asn

Trp Leu

95

121/177

60
120
180
240
300
318



Asn Gly Lys

Ile Glu

115

Ser

Gln Val

130

Tyr

Val
145

Ser Leu

Val Glu Trp

Pro Pro Val

Thr Val Asp
195
Val Met

210

His

Leu Ser Leu
225

<210>
<211>

<212>

81

690
ADN
<213> Nguo
<400> 81

gagtccaaat
tcagtcttcc
gtcacgtgcg
gtggatggcg
acgtaccgtg
tacaagtgca
gccaaagggce
accaagaacc
gtggagtggg
gactccgacg
gaggggaatg
aagagcctct
<210> 82

<211> 217
<212>
<213>
<400>

PRT
Ngud
82

Glu
100

Tyr
Lys Thr
Thr

Leu

Thr Cys

Lys

Ile

Pro

Leu

44677

Cys Lys

Ser Lys
120
Pro Ser
135

Val Lys

150

Glu Ser
165
Leu

180

Asp

Lys Ser

Glu Ala

Gly Lys

i hién dai

atggtccccc
tgttccccece
tggtggtgga
tggaggtgca
tggtcagcgt
aggtctccaa
agccccgaga
aggtcagcct
agagcaatgg
gctccttctt
tcttctcatg
ccctgtctcet

i hién dai

Asn

Ser

Arg

Leu

Gly Gln

Asp Gly

Gln
200

Trp
His Asn

215

gtgcccatca
aaaacccaag
cgtgagccag
taatgccaag
cctcaccgtc
caaaggcctc
gccacaggtg
gacctgcctg
gcagccggag
cctctacagc
ctccgtgatg
gggtaaatga

Val

105

Ala

Gln

Gly

Pro

Ser

185

Glu

His

Ser Asn

Lys Gly

Glu Glu

Phe Tyr
155
Glu
170
Phe

Asn

Phe

Gly Asn

Tyr Thr

tgcccagcac
gacactctca
gaagaccccg
acaaagccgce
gtgcaccagg
ccgtcecctcca
tacaccctgce
gtcaaaggct
aacaactaca
aggctaaccg

catgaggctc

Leu

110

Lys Gly

Gln Pro
125
Thr

Arg

Met
140

Lys

Pro Ser Asp

Asn Tyr Lys
Ser

190

Leu Tyr

Val Phe

205

Ser

Gln
220

Lys Ser

ctgagttcct
tgatctcccg
aggtccagtt
gggaggagca
actggctgaa
tcgagaaaac
ccccatccca
tctaccccag
agaccacgcc
tggacaagag

tgcacaacca

Pro Ser

Glu Pro

Asn Gln

Ile Ala
160
Thr Thr
175
Arg Leu

Cys Ser

Leu Ser

ggggggacca
gacccctgag
caactggtac
gttcaacagc
cggcaaggag
catctccaaa
ggaggagatg
cgacatcgcc
tccegtgetg
caggtggcag

ctacacgcag

Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys

1

5

10

15

122/177

60
120
180
240
300
360
420
480
540
600
660
690



Pro

Val

Val

Gln

65

Gln

Gly

Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

Lys

Val

Asp

50

Phe

Asp

Leu

Arg

Lys

130

Asp

Lys

Ser

Ser

sSer

Asp

Asp

35

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Lys

Cys

195

Leu

Thr

20

Val

Val

Ser

Leu

Ser

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Leu

Ser

Glu

Thr

Asn

85

Ser

Gln

Val

Val

Pro

165

Thr

Val

Leu

Met

Gln

Val

Tyr

70

Gly

Ile

Val

Ser

Glu

150

Pro

Val

Met

Ser

Ile

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

Val

Asp

His

Leu

44677

Ser

Asp

40

Asn

Val

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200
Gly

210
<210>
<211>

83

654
<212> ADN
<213>
<400> 83

gcacctgagt
ctcatgatct
cccgaggtcece
ccgegggagyg
caggactggc
tccatcgaga
ctgccccceat
ggcttctacc
tacaagacca

accgtggaca

gctctgcaca

Ngudi hién dai

tcctgggggg

cccggacccee
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
cccaggagga
ccagcgacat
cgcctcecegt
agagcaggtg

accactacac

215

accatcagtc
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgccgtggag
gctggactcce
gcaggagggyg

gcagaagagc

Arg Thr Pro

25
Glu

Pro Val

Ala Lys Thr

Val Val

75

Ser
Tyr Lys
90
Ile

Cys

Thr
105

Ser

Leu Pro Pro

Cys Leu Val

Ser Asn Gly
155
Ser

170

Asp Asp

Ser

185

Arg Trp

Ala Leu His

Lys

ttcctgttcc
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccce
aaccaggtca
tgggagagca
gacggctcct
aacgtcttcect
ctctcecctgt

Glu Val Thr
30
Gln Phe

45

Asn

Lys Pro

60

Arg

Leu Thr Val

Lys Val Ser

Lys Ala Lys
110
Gln Glu

125

Ser

Lys Phe

140

Gly

Gln Pro Glu

Gly Ser Phe

Gln Glu Gly
190
His

205

Asn Tyr

ccccaaaacce
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagg
gagagccaca
gcctgacctg
atgggcagcc
tcttcctcta
catgctccgt
ctctgggtaa

Cys Val

Trp Tyr
Glu Glu

His
80

Leu

Asn
95
Gly

Lys
Gln
Glu Met
Pro

Tyr

Asn

160

Asn
Phe Leu
175
Asn Val

Thr Gln

caaggacact
ccaggaagac
caagacaaag
cgtcctgcac
cctccegtcece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
atga

123/177
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654



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

84
329
PRT

Bos taurus

84

Ala Ser Thr

1
Asp

Met

Gly

Leu

65

Thr

Val

Glu

Asp

Asp

145

Asp

Asn

Trp

Pro

Glu

225

Ser

Ile

Tyr

Tyr

Lys

Pro

Val

50

Ser

Cys

Asp

Leu

Thr

130

Val

Val

Ser

Thr

Ala

210

Pro

Thr

Ala

Gly

Ser

Ser

Glu

35

His

Ser

Asn

Pro

Pro

115

Leu

Gly

Glu

Thr

Gly

195

Pro

Gln

Val

Val

Thr

275
Lys

Thr

Ser

20

Pro

Thr

Met

Val

Thr

100

Gly

Thr

His

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Thr

Leu

Ala

Ser

Val

Phe

Val

Ala

85

Cys

Gly

Ile

Asp

Asn

165

Arg

Lys

Val

Tyr

Leu

245

Trp

Pro

Arg

Pro

Thr

Thr

Pro

Thr

70

His

Lys

Pro

Ser

Asp

150

Thr

Val

Glu

Arg

Val

230

Thr

Gln

Pro

Val

Lys

Val

Val

Ala

55

Val

Pro

Pro

Ser

Gly

135

Pro

Ala

Val

Phe

Thr

215

Leu

Cys

Arg

Gln

Asp

44677

Val

Thr

Thr

40

Val

Pro

Ala

Ser

Val

120

Thr

Glu

Thr

Ser

Lys

200

Ile

Ala

Met

Asn

Leu

280
Arg

Tyr

Leu

25

Trp

Leu

Gly

Ser

Pro

105

Phe

Pro

Val

Thr

Ala

185

Cys

Ser

Pro

Val

Gly

265

Asp

Asn

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Ile

Glu

Lys

Lys

170

Leu

Lys

Arg

Pro

Thr

250

Gln

Ala

Ser

Leu

Cys

Ser

Ser

Thr

75

Thr

Asp

Phe

Val

Phe

155

Pro

Arg

Val

Thr

Gln

235

Ser

Pro

Asp

Trp

Ser

Leu

Gly

Ser

60

Ser

Lys

Cys

Pro

Thr

140

Ser

Arg

Ile

His

Lys

220

Glu

Phe

Glu

Ser

Gln

Ser

Val

Ala

45

Gly

Gly

Val

Cys

Pro

125

Cys

Trp

Glu

Gln

Asn

205

Gly

Glu

Tyr

Ser

Ser

285
Glu

Cys

Ser

30

Leu

Leu

Gln

Asp

Pro

110

Lys

Val

Phe

Glu

His

190

Glu

Pro

Leu

Pro

Glu

270

Tyr

Gly

Cys

15

Ser

Lys

Tyr

Thr

Lys

95

Pro

Pro

Val

Val

Gln

175

Gln

Gly

Ala

Ser

Asp

255

Asp

Phe

Asp

Gly

Tyr

Ser

Ser

Phe

80

Ala

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Tyr

Lys

Leu

Thr

124/177



290

295

44677

300

Tyr Thr Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr Gln

305

310

Lys Ser Thr Ser Lys Ser Ala Gly Lys

<210>
<211>

<212>

<213>
<400>

85
329
PRT

325

Bos taurus

85

Ala Ser Thr

1
Asp

Met

Gly

Leu

65

Thr

Val

Glu

Asp

Asp

145

Asp

Asn

Trp

Pro

Glu

225

Ser

Lys

Pro

Val

50

Ser

Cys

Asp

Leu

Thr

130

Val

Val

Ser

Thr

Ala

210

Pro

Thr

Ser

Glu

35

His

Ser

Asn

Pro

Pro

115

Leu

Gly

Glu

Thr

Gly

195

Pro

Gln

Val

Thr

Ser

20

Pro

Thr

Met

Val

Thr

100

Gly

Thr

His

Val

Tyr

180

Gly

Ile

Val

Ser

Ala

Ser

Val

Phe

Val

Ala

85

Cys

Gly

Ile

Asp

Asn

165

Arg

Lys

Val

Tyr

Leu

245

Pro

Thr

Thr

Pro

Thr

70

His

Lys

Pro

Ser

Asp

150

Thr

Val

Glu

Arg

Val

230
Thr

Lys

Val

Val

Ala

55

Val

Pro

Pro

Ser

Gly

135

Pro

Ala

Val

Phe

Thr

215

Leu

Cys

Val

Thr

Thr

40

Val

Pro

Ala

Ser

Val

120

Thr

Glu

Thr

Ser

Lys

200

Ile

Ala

Met

Tyr

Leu

25

Trp

Leu

Gly

Ser

Pro

105

Phe

Pro

Val

Thr

Ala

185

Cys

Ser

Pro

Val

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Ile

Glu

Lys

Lys

170

Leu

Lys

Arg

Pro

Thr
250

315

Leu

Cys

Ser

Ser

Thr

75

Thr

Asp

Phe

Val

Phe

155

Pro

Arg

Val

Thr

Gln

235

Ser

Ser

Leu

Gly

Ser

60

Ser

Lys

Pro

Thr

140

Ser

Arg

Ile

His

Lys

220

Glu

Phe

Ser

Val

Ala

45

Gly

Gly

Val

Cys

Pro

125

Cys

Trp

Glu

Gln

Asn

205

Gly

Glu

Tyr

Cys

Ser

30

Leu

Leu

Gln

Asp

Pro

110

Lys

Val

Phe

Glu

His

190

Glu

Pro

Leu

Pro

Cys

15

Ser

Lys

Tyr

Thr

Lys

95

Pro

Pro

Val

Val

Gln

175

Gln

Gly

Ala

Ser

Asp
255

320

Gly

Tyr

Ser

Ser

Phe

80

Ala

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240
Tyr

125/177



Ile

Tyr

Tyr

Tyr

305
Lys

Ala

Gly

Ser

290

Thr

Ser

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

<400>

Val

Thr

275

Lys

Cys

Thr

86

329
PRT

Glu

260

Thr

Leu

Val

Ser

Trp

Pro

Arg

Val

Lys
325

Bos taurus

86

Ala Ser Thr

1
Asp

Met

Gly

Leu

65

Phe

Ala

Glu

Asp

Asp

145

Asp

Asn

Trp

Pro

Lys

Pro

Val

50

Ser

Thr

vVal

Leu

Thr

130

Val

Val

Ser

Thr

Ala

Ser

Glu

35

His

Ser

Cys

Asp

Pro

115

Leu

Gly

Glu

Thr

Gly

195

Pro

Thr

Ser

20

Pro

Thr

Met

Asn

Pro

100

Gly

Thr

His

Val

Tyr

180

Gly

Ile

Ala

Ser

Val

Phe

Val

Val

85

Arg

Gly

Ile

Asp

Asn

165

Arg

Lys

Val

Gln

Pro

Val

Met

310

Ser

Pro

Thr

Thr

Pro

Thr

70

Ala

Cys

Pro

Ser

Asp

150

Thr

Val

Glu

Arg

Arg

Gln

Asp

295

His

Ala

Lys

Val

Val

Ala

55

Val

His

Lys

Ser

Gly

135

Pro

Ala

Val

Phe

Thr

44677

Asn

Leu

280

Arg

Glu

Gly

Val

Thr

Thr

40

Val

Pro

Pro

Thr

Val

120

Thr

Glu

Thr

Ser

Lys

200
Ile

Gly

265

Asp

Asn

Ala

Lys

Tyr

Leu

25

Trp

Leu

Gly

Ala

Thr

105

Phe

Pro

Val

Thr

Ala

185

Cys

Ser

Gln

Ala

Ser

Leu

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Ile

Glu

Lys

Lys

170

Leu

Lys

Arg

Pro

Asp

Trp

His

315

Leu

Cys

Ser

Ser

Thr

75

Ser

Asp

Phe

Val

Phe

155

Pro

Arg

Val

Thr

Glu

Ser

Gln

300

Asn

Ser

Leu

Gly

Ser

60

Ser

Thr

Cys

Pro

Thr

140

Ser

Arg

Ile

His

Lys

Ser
Ser
285

Glu

His

Ser

Val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Gln

Asn

205
Gly

Glu
270
Tyr

Gly

Tyr

Cys

Ser

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Phe

Glu

His

190

Glu

Pro

Asp

Phe

Asp

Thr

Cys

15

Ser

Lys

Tyr

Gln

Asp

95

Pro

Pro

Val

Val

Gln

175

Gln

Gly

Ala

Lys

Leu

Thr

Gln
320

Gly

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg
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Glu

225

Ser

Ile

Tyr

Tyr

Tyr

305
Lys

210

Pro

Thr

Ala

Gly

Ser

290

Thr

Ser

<210>
<211>
<212>

<213>

<400>

Gln

Val

Val

Thr

275

Arg

Cys

Thr

87

326
PRT

Val

Ser

Glu

260

Thr

Leu

Val

Ser

Tyr

Leu

245

Trp

Pro

Arg

Val

Lys
325

Bos taurus

87

Ala Ser Thr

1
Asp

Met

Gly

Leu

65

Thr

Val

Arg

Met

His

145
Val

Thr

Pro

Val

50

Ser

Cys

Gly

Glu

Ile

130

Asp

His

Ser

Glu

35

His

Ser

Asn

Val

Pro

115

Thr

Asn

Thr

Thr

Ser

20

Pro

Thr

Met

Val

Ser

100

Ser

Gly

Pro

Ala

Ala

Ser

Val

Phe

Val

Ala

85

Ile

Val

Thr

Glu

Arg
165

Val

230

Thr

Gln

Pro

Val

Met

310

Ser

Pro

Thr

Thr

Pro

Thr

70

His

Asp

Phe

Pro

Val

150

Ser

215

Leu

Cys

Arg

Gln

Asp

295

His

Ala

Lys

Val

Val

Ala

55

Val

Pro

Cys

Ile

Glu

135

Gln

Lys

44677

Ala

Met

Asn

Leu

280

Arg

Glu

Gly

Val

Thr

Thr

40

Val

Pro

Ala

Ser

Phe

120

Val

Phe

Pro

Pro

Val

Gly

265

Asp

Asn

Ala

Lys

Tyr

Leu

25

Trp

Leu

Ala

Ser

Lys

105

Pro

Thr

Ser

Arg

Pro

Thr

250

Gln

Ala

Ser

Leu

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Pro

Cys

Trp

Glu
170

Gln

235

Ser

Pro

Asp

Trp

His

315

Leu

Cys

Ser

Ser

Ser

75

Thr

His

Lys

Val

Phe

155
Glu

220
Glu

Phe

Glu

Gly

Gln

300

Asn

Ala

Leu

Gly

Ser

60

Ser

Lys

Asn

Pro

Val

140

Val

Gln

Glu

Tyr

Ser

Ser

285

Glu

His

Ser

Val

Ala

45

Gly

Gly

Val

Gln

Lys

125

Val

Asp

Phe

Leu

Pro

Glu

270

Tyr

Gly

Tyr

Ser

Ser

30

Leu

Leu

Gln

Asp

Pro

110

Asp

Asn

Asp

Asn

Ser

Asp

255

Asp

Phe

Asp

Thr

Cys

15

Ser

Lys

Tyr

Thr

Lys

95

Cys

Thr

Val

Val

Ser

175

Lys

240

Tyr

Lys

Leu

Thr

Gln
320

Gly

Tyr

Ser

Ser

Phe

80

Ala

Val

Leu

Gly

Glu

160
Thr
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Tyr Arg Val Val Ser

Gly Lys

Ile Val
210
Val Tyr

225

Ser Val

Glu Trp

Thr Pro

180
Glu Phe Lys
195
Arg Ile Ile

Val Leu Asp

Thr Cys Met
245
Gln Arg Asn
260
Pro Gln Leu
275

Leu Arg Val Asp Arg

290
Val Val
305
Ser Lys

<210>
<211>
<212>
<213>
<400>
Ala Ser
1

Asp Lys

Met Pro

Gly Val

50

Leu Ser

65

Thr Cys

Val Gly

Arg Glu

Met Ile

Met His Glu

Ser Ala Gly
325

88

326

PRT

Bos taurus
88
Thr Thr Ala

Ser Ser Ser
20

Glu Pro Val

35

His Thr Phe

Ser Met Val

Asn Val Ala
85
Val Ser Ser
100
Pro Ser Val
115
Thr Gly Thr

Ala

Cys

Ser

Pro

230

Val

Arg

Asp

Asn

Ala

310
Lys

Pro

Thr

Thr

Pro

Thr

70

His

Asp

Phe

Pro

Leu

Lys

Arg

215

Pro

Thr

Gln

Thr

Ser

295

Leu

Lys

Val

Val

Ala

55

Val

Pro

Cys

Ile

Glu

44677

Pro

Val

200

Ser

Lys

Gly

Thr

Asp

280

Trp

His

Val

Thr

Thr

40

Val

Pro

Ala

Ser

Phe

120
Val

Ile

185

Asn

Lys

Glu

Phe

Glu

265

Arg

Gln

Asn

Tyr

Leu

25

Trp

Leu

Gly

Ser

Lys

105

Pro

Thr

Gln

Asn

Gly

Glu

Tyr

250

Ser

Ser

Glu

His

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Pro

Pro

Cys

His

Lys

Pro

Leu

235

Pro

Glu

Tyr

Gly

Tyr
315

Leu

Cys

Ser

Ser

Thr

75

Thr

Asn

Lys

Val

Gln

Gly

Ala

220

Ser

Glu

Asp

Phe

Asp

300
Met

Ser

Leu

Gly

Ser

60

Ser

Lys

Asn

Pro

Val

Asp

Leu

205

Arg

Lys

Asp

Lys

Leu

285

Ala

Gln

Ser

Val

Ala

45

Gly

Gly

Val

Gln

Lys

125
Val

Trp
190
Ser
Glu
Ser
Val
Tyr
270
Tyr

Tyr

Lys

Cys
Ser
30

Leu
Leu
Gln
Asp
His
110

Asp

Asn

Thr

Ala

Pro

Thr

Ala

255

Arg

Ser

Thr

Ser

Cys

15

Ser

Lys

Tyr

Thr

Lys

95

Cys

Thr

Val

Gly

Pro

Gln

Leu

240

Val

Thr

Lys

Cys

Thr
320

Gly

Tyr

Ser

Ser

Phe

80

Ala

Val

Leu

Gly
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His

145

Val

Tyr

Gly

Ile

Val

225

Ser

Glu

Thr

Leu

Val

305

Ser

130
Asp Asn Pro Glu

His Thr Ala Arg
165

Arg Val Val Ser

180
Lys Glu Phe Lys
195

Val Arg Ile Ile

210

Tyr Val Leu Asp

Val Thr Cys Met
245

Trp Gln Arg Asp

260
Pro Pro Gln Leu
275

Arg Val Asp Arg

290

Val Met His Glu

Lys Ser Ala Gly
325

<210> 89
<211> 327
<212> PRT

<213>

Bos taurus

<400> 89

Ala
1
Asp

Met

Gly

Leu

65
Phe

Ser Thr Thr Ala

Lys Ser Ser Ser
20
Pro Glu Pro Val
35
Val His Thr Phe
50
Ser Ser Met Val

Thr Cys Asn Val
85

Val

150

Thr

Ala

Cys

Ser

Pro

230

Val

Arg

Asp

Asn

Ala

310
Lys

Pro

Gly

Thr

Pro

Thr

70
Ala

135
Gln

Lys

Leu

Lys

Arg

215

Pro

Ile

Gln

Ala

Ser

295

Leu

Lys

Val

Val

Ala

55

Val

His

44677

Phe

Pro

Pro

Val

200

Ser

Lys

Gly

Thr

Asp

280

Trp

His

Val

Thr

Thr

40

Val

Pro

Pro

Ser

Arg

Ile

185

Asn

Lys

Glu

Phe

Glu

265

Arg

Gln

Asn

Tyr

Leu

25

Trp

Leu

Ala

Ala

Trp

Glu

170

Gln

Ile

Gly

Glu

Tyr

250

Ser

Ser

Arg

His

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Phe

155

Glu

His

Lys

Pro

Leu

235

Pro

Glu

Tyr

Gly

Tyr
315

Leu

Cys

Ser

Ser

Ser

75

Ser

140
Val

Gln

Gln

Gly

Ala

220

Ser

Glu

Asp

Phe

Asp

300
Met

Ser

Leu

Gly

Ser

60

Ser

Thr

Asp

Phe

Asp

Leu

205

Arg

Lys

Asp

Lys

Leu

285

Thr

Gln

Ser

Val

Ala

45

Gly

Lys

Asp

Asn

Trp

190

Ser

Glu

Ser

Val

Tyr

270

Tyr

Tyr

Lys

Cys

Ser

30

Leu

Leu

Thr

Val

Val

Ser

175

Thr

Ala

Pro

Thr

Asp

255

Arg

Ser

Thr

Ser

Cys

15

Ser

Lys

Tyr

Gln

Asp
95

Glu

160

Thr

Gly

Ser

Gln

Val

240

Val

Thr

Lys

Cys

Thr
320

Gly

Tyr

Ser

Ser

Thr

80
Lys
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Ala Val Gly

Val Arg Glu
115
Leu Met Ile
130
Gly His Asp
145
Glu Val His

Thr Tyr Arg

Gly Gly Lys
195
Ser Ile Val
210
Gln Val Tyr
225
Val Ser Leu

Val Glu Trp

Thr Thr Pro
275
Lys Leu Arg
290
Cys Val Val
305
Thr Ser Lys

<210> 90
<211> 352
<212> PRT
<213>

<400> 90
Ala Ser Thr
1

Asp Thr Ser

Met Pro Glu
35
Gly Val His

Val

100

Pro

Thr

Asn

Thr

Val

180

Glu

Arg

Val

Thr

Gln

260

Pro

Val

Met

Ser

Thr
Ser
20

Pro

Thr

Ser

Ser

Gly

Pro

Ala

165

Val

Phe

Ile

Leu

Cys

245

Arg

Gln

Asp

His

Ala
325

Bos taurus

Ala

Ser

Val

Phe

Ser

Val

Thr

Glu

150

Arg

Ser

Lys

Ile

Asp

230

Met

Asp

Leu

Arg

Glu

310
Gly

Pro

Thr

Thr

Pro

Asp

Phe

Pro

135

Val

Thr

Ala

Cys

Ser

215

Pro

Val

Arg

Asp

Asn

295

Ala

Lys

Lys

Val

Val

Ala

44677

Cys

Ile

120

Glu

Gln

Lys

Leu

Lys

200

Arg

Pro

Ile

Gln

Ala

280

Ser

Leu

Val

Thr

Thr

40
Val

Ser

105

Phe

Val

Phe

Pro

Pro

185

Val

Ser

Lys

Gly

Thr

265

Asp

Trp

His

Tyr
Leu
25

Trp

Arg

Lys

Pro

Thr

Ser

Arg

170

Ile

Asn

Lys

Glu

Phe

250

Glu

Arg

Gln

Asn

Pro
10
Gly

Asn

Gln

Pro

Pro

Cys

Trp

155

Glu

Gln

Ile

Gly

Glu

235

Tyr

Ser

Ser

Arg

His

315

Leu

Cys

Ser

Ser

Asn

Lys

Val

140

Phe

Glu

His

Lys

Pro

220

Leu

Pro

Glu

Tyr

Gly

300
Tyr

Ala

Leu

Gly

Ser

Asn

Pro

125

Val

Val

Gln

Gln

Gly

205

Ala

Ser

Glu

Asp

Phe

285

Asp

Met

Ser

vVal

Ala

45
Gly

Gln

110

Lys

Val

Asp

Phe

Asp

190

Leu

Arg

Lys

Asp

Lys

270

Leu

Thr

Gln

Ser
Ser
30

Leu

Leu

His

Asp

Asn

Asp

Asn

175

Trp

Ser

Glu

Ser

Val

255

Tyr

Tyr

Tyr

Lys

Cys
15
Ser

Lys

Tyr

Cys

Thr

Val

Val

160

Ser

Thr

Ala

Pro

Thr

240

Asp

Arg

Ser

Thr

Ser

320

Gly

Tyr

Ser

Ser
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Leu

65

Phe

Ala

Pro

Cys

Ile

145

Glu

Gln

Lys

Leu

Lys

225

Arg

Pro

Thr

Gln

Ala

305

Ser

Leu

50

Ser

Thr

Val

Pro

Gln

130

Phe

Val

Phe

Pro

Arg

210

Val

Thr

Arg

Gly

Pro

290

Asp

Trp

Arg

<210>
<211>
<212>

<213>

<400>

Ser

Cys

Thr

Gly

115

Cys

Pro

Thr

Ser

Arg

195

Ile

Asn

Lys

Glu

Phe

275

Glu

Gly

Gln

Asn

91

352

PRT

91

Met
Asn
Ala
100
Lys
Ser
Pro
Cys
Trp
180
Glu
Gln
Asn
Gly
Glu
260
Tyr
Ser
Ser

Glu

His

340

Val

Val

85

Arg

Pro

Lys

Lys

Val

165

Phe

Glu

His

Lys

Gln

245

Leu

Pro

Glu

Tyr

Gly

325
Tyr

Bos taurus

Thr

70

Ala

Arg

Thr

Cys

Pro

150

Val

Val

Gln

Gln

Gly

230

Ala

Ser

Glu

Asp

Phe

310

Asp

Lys

55
Val

His

Pro

Thr

Pro

135

Lys

Val

Asp

Phe

Asp

215

Leu

Arg

Lys

Glu

Lys

295

Leu

His

Glu

44677

Pro

Pro

Val

Pro

120

Glu

Asp

Asp

Asp

Asn

200

Trp

Pro

Glu

Ser

Ile

280

Tyr

Tyr

Tyr

Lys

Ala

Ala

Pro

105

Lys

Pro

Thr

Val

Val

185

Ser

Leu

Ala

Pro

Thr

265

Asp

His

Ser

Thr

Ser

345

Ser

Ser

90

Thr

Ser

Leu

Leu

Gly

170

Glu

Thr

Gln

Pro

Gln

250

Leu

Val

Thr

Lys

Cys

330
Ile

Ser

75

Ser

Thr

Glu

Gly

Thr

155

Gln

Val

Tyr

Gly

Ile

235

Val

Ser

Glu

Thr

Leu

315

Ala

Ser

60

Ser

Thr

Pro

Val

Gly

140

Ile

Asp

His

Arg

Lys

220

Val

Tyr

Leu

Trp

Ala

300

Arg

Val

Arg

Glu

Lys

Lys

Glu

125

Leu

Ser

Asp

Thr

Val

205

Glu

Arg

Val

Thr

Gln

285

Pro

Val

Met

Ser

Thr

Val

Thr

110

Lys

Ser

Gly

Pro

Ala

190

Val

Phe

Thr

Leu

Cys

270

Arg

Gln

Asn

His

Pro

350

Gln

Asp

95

Thr

Thr

Val

Thr

Glu

175

Arg

Ser

Lys

Ile

Ala

255

Leu

Asn

Leu

Lys

Glu

335
Gly

Thr

80

Lys

Ile

Pro

Phe

Pro

160

Val

Thr

Ala

Cys

Ser

240

Pro

Ile

Gly

Asp

Ser

320

Ala

Lys
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Ala

Asp

Met

Gly

Leu

65

Phe

Ala

Pro

Cys

Ile

145

Glu

Gln

Lys

Leu

Lys

225

Arg

Pro

Thr

Gln

Ala

305

Ser

Ser

Thr

Pro

Val

50

Ser

Thr

Val

Pro

Gln

130

Phe

Val

Phe

Pro

Arg

210

Val

Thr

Arg

Gly

Pro

290

Asp

Trp

Thr

Ser

Glu

35

His

Ser

Cys

Thr

Gly

115

Cys

Pro

Thr

Ser

Arg

195

Ile

Asn

Lys

Glu

Phe

275

Glu

Gly

Gln

Thr

Ser

20

Pro

Thr

Met

Asn

Ala

100

Lys

Ser

Pro

Cys

Trp

180

Glu

Gln

Asn

Gly

Glu

260

Tyr

Ser

Ser

Glu

Ala

Ser

Val

Phe

Val

Val

85

Arg

Pro

Lys

Lys

Val

165

Phe

Glu

His

Lys

Gln

245

Leu

Pro

Glu

Tyr

Gly
325

Pro

Thr

Thr

Pro

Thr

70

Ala

Arg

Thr

Cys

Pro

150

Val

Val

Gln

Gln

Gly

230

Ala

Ser

Glu

Asp

Phe

310
Asp

Lys

Val

Val

Ala

55

Val

His

Pro

Thr

Pro

135

Lys

Val

Asp

Phe

Asp

215

Leu

Arg

Lys

Glu

Lys

295

Leu

His

44677

Val

Thr

Thr

40

Val

Pro

Pro

Val

Gln

120

Glu

Asp

Asp

Asp

Asn

200

Trp

Pro

Glu

Ser

Ile

280

Tyr

Tyr

Tyr

Tyr

Leu

25

Trp

Leu

Ala

Ala

Pro

105

Glu

Pro

Thr

Val

Val

185

Ser

Leu

Ala

Pro

Thr

265

Asp

His

Ser

Thr

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Leu

Leu

Gly

170

Glu

Thr

Gln

Pro

Gln

250

Leu

Val

Thr

Arg

Cys
330

Leu

Cys

Ser

Ser

Thr

75

Ser

Thr

Glu

Gly

Thr

155

Gln

Val

Tyr

Gly

Ile

235

Val

Ser

Glu

Thr

Leu

315
Ala

Ala

Leu

Gly

Ser

60

Ser

Thr

Pro

Val

Gly

140

Ile

Asp

His

Arg

Lys

220

Val

Tyr

Leu

Trp

Ala

300

Arg

Val

Ser

Val

Ala

45

Gly

Glu

Lys

Lys

Glu

125

Leu

Ser

Asp

Thr

Val

205

Glu

Arg

Val

Thr

Gln

285

Pro

Val

Met

Arg

Ser

30

Leu

Leu

Thr

Val

Thr

110

Lys

Ser

Gly

Pro

Ala

190

Val

Phe

Thr

Leu

Cys

270

Arg

Gln

Asn

His

Cys

15

Ser

Lys

Tyr

Gln

Asp

95

Thr

Thr

Val

Thr

Glu

175

Arg

Ser

Lys

Ile

Ala

255

Leu

Asn

Leu

Lys

Glu
335

Gly

Tyr

Ser

Ser

Thr

80

Lys

Ile

Pro

Phe

Pro

160

Val

Thr

Ala

Cys

Ser

240

Pro

Ile

Gly

Asp

Ser

320
Ala
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44677

Leu Arg Asn His Tyr Lys Glu Lys Ser Ile Ser Arg Ser Pro Gly Lys

<210> 92
990
ADN

<211>
<212>
<213> Bos
<400> 92

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
acctgcaacg
tgcaaaccat
ttcatcttcc
tgtgtggtgg
gacgtggagg
cgcgtggtcea
tgcaaggtcc
gggccggcecce
agcacggtca
tggcagagaa
gacgccgaca
gaaggagaca
aagtccacct
<210> 93

<211> 990
<212> ADN
<213>
<400>

Bos
93

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
acctgcaacg
tgcaaaccat
ttcatcttcce
tgtgtggtgg
gacgtggagg
cgcgtggtca
tgcaaggtcc
gggcecggecec

agcacggtca

340

taurus

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
tagcccaccc
caccctgtga
caccgaaacc
tggacgtggg
taaacacagc
gcgccctgeg
acaacgaagg
gggagccgea
gcctcacctg
acgggcagcc
gctcctactt
cctacacgtg

ctaagtctgc

taurus

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
tagcccaccc
caccctgtga
caccgaaacc
tggacgtggg
taaacacagc
gcgccctgeg
acaacgaagg
gggagccgcea

gcctcacctg

agtctaccct
cctggtctcce
gagcggegtg
catggtgacc
ggccagcagc
ctgttgccca
caaggacacc
ccacgatgac
cacgacgaag
catccagcac
cctcececggcece
ggtgtatgtc
catggtcacc
tgagtcggag
cctgtacagc
tgtggtgatg
gggtaaatga

agtctaccct
cctggtctece
gagcggegtyg
catggtgacc
ggccagcagc
ctgttgccca
caaggacacc
ccacgatgac
cacgacgaag
catccagcac
cctcececggcece
ggtgtatgtc

catggtcacc

345

ctgagttctt
agctacatgce
cacaccttcc
gtgcccggca
accaaggtgg
cccectgagce
ctcacaatct
cccgaggtga
ccgagagagg
caggactgga
cccatcgtga
ctggccccac
agcttctacc
gacaagtacg
aagctcaggg

cacgaggccc

ctgagttctt
agctacatgc
cacaccttcc
gtgcccggcea
accaaggtgg
cccectgage
ctcacaatct
cccgaggtga
ccgagagagg
caggactgga
cccatcgtga
ctggccceccac

agcttctacc

350

gctgcgggga
ccgagccggt
cggctgtcct
gcacctcagg
acaaggctgt
tcceccggagg
cgggaacgcc
agttctcctg
agcagttcaa
ctggaggaaa
ggaccatctc
cccaggaaga
cagactacat
gcacgacccc
tggacaggaa

tgcacaatca

gctgcgggga
ccgagccecggt
cggccgtect
gcacctcagg
acaaggctgt
tccececggagyg
cgggaacgcc
agttctcctg
agcagttcaa
ctggaggaaa
ggaccatctc
cccaggaaga

cagactacat

caagtccagc
gaccgtgacc
tcagtcctcc
acagaccttc
tgatcccaca
accctctgtc
cgaggtcacg
gttcgtggac
cagcacctac
ggagttcaag
caggaccaaa
gctcagcaaa
cgccgtggag
gccccagcetg
cagctggcag

ctacacgcag

caagtccagc
gaccgtgacc
tcagtcctcce
acagaccttc
tgatcccaca
accctctgtc
cgaggtcacg
gttcgtggac
cagcacctac
ggagttcaag
caggaccaaa
gctcagcaaa

cgccgtggag

133/177

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990

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



tggcagagaa
gacgccgaca
gaaggagaca
aagtccacct
<210> 94

<211> 990
<212> ADN
<213>

<400> 94

Bos

gcctccacca
tccaccgtga
tggaactcgg
gggctctact
ttcacctgca
agatgcaaaa
ttcatcttcc
tgtgtggtgg
gacgtggagg
cgcgtggtcea
tgcaaggtcc
gggccggecec
agcacggtca
tggcagagaa
gacgccgacg
gaaggagaca
aagtccacct
<210> 95

<211> 981
<212> ADN
<213>
<400> 95

Bos

gcctccacca
tccaccgtga
tggaactcgg
gggctctact
acctgcaacg
attgactgct
ccaccgaaac
gtgaacgtgg
gtgcacacgg
agcgccectgce

aacaacaaag

acgggcagcc
gctcctactt
cctacacgtg

ctaagtctgce

taurus

cagccccgaa
ccctgggcetg
gtgccctgaa
ctctcagcag
acgtagccca
caacctgtga
caccgaaacc
tggacgtggg
taaacacagc
gcgccctgceg
acaacgaagg
gggagccgcea
gcctcacctg
atgggcagcc
gctcctactt
cctacacgtg

ctaagtctgc

taurus

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
tagcccaccc
ccaagtgtca
ccaaagacac
gccacgataa
ccaggtcgaa
ccatccagca

gcctctecgge

44677

tgagtcggag gacaagtacg gcacgacccc gccccagctg

cctgtacagce aagctcaggg tggacaggaa cagctggcag

tgtggtgatg
gggtaaatga

agtctaccct
cctggtctcc
gagcggegtg
catggtgacc
cccggcecagce
ctgttgccca
caaggacacc
ccacgatgac
cacgacgaag
catccagcac
cctcccagec
ggtgtatgtc
catggtcacc
tgagtcagag
cctgtacagc
tgtggtgatg
gggtaaatga

agtctaccct
cctggtgtcc
gagcggegtyg
catggtgacc
ggccagcagc
taaccagcct
cctgatgatc
ccccgaggtg
gccaagagag
ccaggactgg

ccccatcecgtg

cacgaggccc tgcacaatca ctacacgcag

ctgagttctt
agctacatgc
cacaccttcc
gtgcccggcea
agcaccaagg
ccgcctgage
ctcacaatct
cccgaggtga
ccgagagagg
caggactgga
cccatcgtga
ctggccccac
agcttctacc
gacaagtacg

aggctcaggg

cacgaggccc

ctggcatcca
agctacatgc
cacaccttcc
gtgcccgcecca
accaaggtgg
tgcgtgaggg
acaggaacgc
cagttctcct
gagcagttca
actggaggaa
aggatcatct

gctgcgggga
ccgagccggt
cggccgtect
gcacctcagg
tggacaaggc
tccectggagg
cgggaacgcc
agttctcctg
agcagttcaa
ctggaggaaa
ggaccatctc
cccaggaaga
cagactacat
gcacgacccc
tggacaggaa

tgcacaatca

gctgcggaga
ccgagccggt
cggctgtcct
gcagctcagg
acaaggctgt
aaccatctgt
ccgaggtcac
ggttcgtgga
acagcacgta
aggagttcaa

ccaggagcaa

caagtccagc
gaccgtgacc
tcagtcctcc
aacccagacc
tgttgatccc
accctctgte
cgaggtcacg
gttcgtggac
cagcacctac
ggagttcaag
caggaccaaa
gctcagcaaa
cgcegtggag
tccccagetg
cagctggcag

ctacacgcag

cacatccagc
gaccgtgacc
tcagtcctce
acagaccttc
tggggtctcc
cttcatcttc
gtgtgtggtg
tgacgtggag
ccgcgtggtce
gtgcaaggtc
agggccggec

134/177

840
900
960
990

60
120
180
240
300
360
420
480
540
600
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720
780
840
900
960
990

60
120
180
240
300
360
420
480
540
600
660



cgggagccgce
agcgtcacct
aaccggcaga
cgctcctact
gcctacacgt
tctaagtctg
<210> 96

<211> 981
<212> ADN
<213> Bos
<400> 96

gcctccacca
tccaccgtga
tggaactcgg
gggctctact
acctgcaacg
agtgactgct
ccaccgaaac
gtgaacgtgg
gtgcacacgg
agcgccctge
aacatcaaag
cgggagecgce
agcgtcacct
gaccggcaga
cgctcctact
acctacacgt
tctaagtctg
<210> 97

984
ADN

<211>
<212>
<213>
<400> 97

Bos

gcctccacca
tcgggggtga
tggaactcgg
gggctctact
ttcacctgca
tccagtgact
ttcccaccga
gtggtgaacg
gaggtgcaca

aggtgtatgt
gcatggtcac
ctgagtcgga
tcctgtacag
gtgtggtgat
cgggtaaatg

taurus

cagccccgaa
ccctgggcetg
gtgccctgaa
ctctcagcag
tagcccaccc
ccaagcctaa
ccaaagacac
gccacgataa
ccaggacgaa
ccatccagca
gcctctecggce
aggtgtatgt
gcatggtcat
ctgagtcgga
tcctgtacag
gtgtggtgat
cgggtaaatg

taurus

cagccccgaa
ccectgggcetg
gtgccctgaa
ctctcagcag
acgtagccca
gctccaagcc
aacccaaaga
tgggccacga

cggccaggac

44677

cctggaccca
cggcttctac
ggacaagtac
caagctcagg
gcacgaggcc

a

agtctaccct
cctggtgtcc
gagcggegtg
catggtgacc
ggccagcagc
taaccagcat
cctgatgatc
ccccgaggtg
gccgagagag
ccaggactgg
ctccatcgtg
cctggaccca
cggcttctac
ggacaagtac
caagctcagg
gcacgaggcc

a

agtctaccct
cctggtctcc
gagcggegtg
catggtgacc
ccecggecage
taataaccag
cacCctgatg
taaccccgag

gaagccgaga

cccaaggaag
ccagaagatg
cgcacgaccce
gtggacagga

ctgcacaatc

ctgagttctt
agctacatgc
cacaccttcc
gtgccecggcea
accaaggtgg
tgcgtgaggg
acaggaacgc
cagttctcct
gagcagttca
actggaggaa
aggatcatct
cccaaggaag
ccagaagatg
cgcacgaccc
gtggacagga

ctgcacaatc

ctgagttctt
agctacatgc
cacaccttcc
gtgcccgceca
agcaccaagg
cattgcgtga
atcacaggaa
gtgcagttct
gaggagcagt

agctcagcaa
tagccgtgga
cgccccagcet
acagctggca

actacatgca

gctgcgggga
ccgagccggt
cggccgtect
gcacctcagg
acaaggctgt
aaccatctgt
ccgaggtcac
ggttcgtgga
acagcacgta
aggagttcaa
ccaggagcaa
agctcagcaa
tagacgtgga
cgccccagcet
acagctggca

actacatgca

gctgegggga
ccgagccggt
cggccgtect
gcagctcagg
tggacaaggc
gggaaccatc
cgcccgaggt
cctggttcgt

tcaacagcac

aagcacgctc
gtggcagaga
ggacaccgac
ggaaggagac

gaagtccacc

caagtccagc
gaccgtgacc
tcagtcctcc
acagaccttc
tggggtctcc
cttcatcttc
gtgtgtggtg
cgacgtggag
ccgegtggte
gtgcaaggtc
agggccggece
aagcacggtc
gtggcagaga
ggacgccgac
gagaggagac

gaagtccacc

caagtccagc
gaccgtgacc
tcagtcctcc
aacccagacc
tgttggggtc
tgtcttcatc
cacgtgtgtg
ggacgacgtg
gtaccgcgtg

135/177

720
780
840
900
960
981

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
981

60
120
180
240
300
360
420
480
540



gtcagcgceccc
gtcaacatca
gcecgggage
gtcagcctca
agagaccggc
gaccgctcct
gacacctaca
acctctaagt
<210> 98

<211>
<212>
<213>
<400> 98

ADN

Bos

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
ttcacctgca
aggcgtccag
aagtctgaag
ctgtctgtct
gaggtcacgt
ttcgtggacg
agcacctacc
gagttcaagt
aggaccaaag
ctcagcaaaa
gacgtggagt
ccccagcetgg
agctggcagg
tacaaagaga
<210> 99

<211>
<212>
<213>

ADN
Bos
<400> 99

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
ttcacctgceca

aggcgtccag

1059

1059

tgcccatcca
aaggcctctce
cgcaggtgta
cctgcatggt
agactgagtc
acttcctgta
cgtgtgtggt
ctgcgggtaa

taurus

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
acgtagccca
tccecgacgac
ttgaaaagac
tcatcttccc
gtgtggtggt
acgtggaggt
gcgtggtcag
gcaaggtcaa
ggcaggcccg
gcacgctcag
ggcagagaaa
atgctgacgg
aaggagacca

agtccatctc

taurus

cagccccgaa
ccctgggcetg
gtgccctgaa
ctctcagcag
acgtagccca

tcccgacgac

44677

gcaccaggac
ggcctccatc
tgtcctggac
catcggcttc
ggaggacaag
cagcaagctc
gatgcacgag
atga

agtctaccct
cctggtctcc
gagcggcgtg
catggtgact
cccggccage
gccaaagaca
accctgccag
accgaaaccc
ggacgtgggce
gcacacggcce
cgcccectgege
caacaaaggc
ggagccgcag
cctcacctgce
tgggcagcect
ctcctactte
ctacacgtgt
gaggtctccg

agtctaccct
cctggtctcce
gagtggcgtyg
catggtgacc
cccggecagce

gccaaagaca

tggactggag
gtgaggatca
ccacccaagg
tacccagaag
taccgcacga

agggtggaca

gccctgcaca

ctggcatcca
agctacatgc
cacaccttcc
gtgcccgceca
agcaccaagg
actatccctc
tgttccaaat
aaggacaccec
caggatgacc
aggacgaagc
atccagcacc
ctcccggecce
gtgtatgtcc
ctgatcaccg
gagtcggagg
ctgtacagca
gcagtgatgc
ggtaaatga

ctggcatccc
agctacatgc
cacaccttcc
gtgcccgcecca
agcaccaagg

accatccctc

gaaaggagtt
tctccaggag
aagagctcag
atgtagacgt
ccccgecccea
ggaacagctg

atcactacat

gctgcggaga
ccgagccggt
cggccgtccg
gcagctcaga
tggacaaggc
ctggaaaacc
gcccagaacce
tcacaatctc
ccgaggtgca
cgagagagga
aggactggct
ccattgtgag
tggccccacc
gtttctaccc
acaagtacca
agctcagggt
acgaagcttt

gctgcggaga
ccgagccggt
cggccgtect
gcacctcaga
tggacaaggc

ctggaaaacc

caagtgcaag
caaagggccg
caaaagcacg
ggagtggcag
gctggacgcc
gcagagagga

gcagaagtcc

cacatccagc
gaccgtgacc
gcagtcctct
aacccagacc
tgtcactgca
cacaacccca
tctgggagga
gggaacgccc
gttctcctgg
gcagttcaac
gcagggaaag
gaccatctcc
ccgggaagag
agaagagata
cacgaccgca
gaacaagagc

acggaatcac

cacatccagc
gaccgtgacc
tcagtcctcce
aacccagacc
tgtcactgca

cacaacccag

136/177

600
660
720
780
840
900
960
984

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

1020
1059

60
120
180
240
300
360



gagtctgaag
ctgtctgtct
gaggtcacgt
ttcgtggacg
agcacctacc
gagttcaagt
aggaccaaag
ctcagcaaaa
gacgtggagt
ccccagctgg
agctggcagg
tacaaagaga
<210> 100
<211> 105
<212>
<213>
<400>

PRT
Bos
100
Gln Pro Lys
1

Glu

Leu Asn

Tyr Pro Gly

35

Thr Arg Asn
50

Tyr Ala Ala

65

Ser

Lys Gly

Lys Thr Val
<210>
<211>
<212>
<213>

<400>

101
318
ADN
Bos
101
cagcccaagt
aacaaggcca
tggaaggcag
agcaacagca
aaaggcagtt

ccctcagagt

ttgaaaagac
tcatcttcce
gtgtggtggt
acgtggaggt
gcgtggtcag
gcaaggtcaa
ggcaggceccg
gcacgctcag
ggcagagaaa
atgctgacgg
aaggagacca

agtccatctc

taurus

Ser Pro

Gly Asn
20
Ser Val

Val Glu

Ser

Ser

Ser

85

Tyr
Lys Pro
100

taurus

ccccacccte
ccctggtgtg
acggcagcac
agtacgcggce
acagctgcga

gttcttag

Pro

Lys

Thr

Thr

Tyr

70

Cys

Ser

44677

accctgccag
accgaaéccc
ggacgtgggce
gcacacggcce
cgccctgcege
caacaaaggc
ggagccgcag
cctcacctgc
tgggcagcct
ctcctacttc
ctacacgtgt
gaggtctccg

Ser Val

Ala Thr

Val Val
40
Thr
55

Arg

Leu Ser

Glu Val

Glu Cys

ggtcaccctg
tctcatcage
catcacccgc
cagcagctac

ggtcacgcac

tgttccaaat
aaggacaccc
caggatgacc
aggacgaagc
atccagcacc
ctcccggecc
gtgtatgtcc
ctgatcaccg
gagtcggagg
ctgtacagca
gcagtgatgc
ggtaaatga

Thr Leu Phe

10
Leu Val

25

Cys

Trp Lys Ala

Ala Ser Lys

Thr Ser
75
Glu

Leu

His

90

Thr

Ser

105

ttccecgeect
gacttctacc
aacgtggaga
ctgagcctga
gaggggagca

gcccagaacec
tcacaatctc
ccgaggtgca
cgagagagga
aggactggct
ccattgtgag
tggccccacc
gtttctaccc
acaagtacca

ggctcagggt
atgaagcttt

Pro Pro Ser

Ile Ser

30

Leu

Asp Gly Ser
45
Gln

60

Ser Asn

Ser Asp Trp

Gly Ser Thr

ccacggagga
cgggtagcegt
ccacccgggc
cgagcagcga

ccgtgacgaa

tctgggagga
gggaacgccce
gttctcctgg

gcagttcaac
gcagggaaag
gaccatctcc
ccgggaagag
agaagagata
cacgaccgca
gaacaagagc

acggaatcac

Thr
15

Glu

Asp Phe

Thr Ile

Ser Lys
Ser
80
Thr

Lys

Val
95

gctcaacggc
gaccgtggte
ctccaaacag
ctggaaatcg
gacagtgaag

137/177

420
480
540
600
660
720
780
840
900
960
1020
1059

60
120
180
240
300
318



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

102
328
PRT

Bos taurus

102

Ala Ser Thr

1
Asp

Met

Gly

Leu

65

Thr

Val

Pro

Thr

Val

145

Val

Ser

Thr

Ser

Pro

225

Thr

Ala

Gly

Ser

Lys

Pro

Val

50

Ser

Cys

Asp

Val

Leu

130

Gly

Glu

Thr

Gly

Ser

210

Gln

Val

Val

Thr

Lys

Ser

Glu

35

His

Ser

Asn

Pro

Ala

115

Thr

His

Val

Tyr

Gly

195

Ile

Val

Ser

Glu

Thr

275

Leu

Thr

Ser

20

Pro

Thr

Met

Val

Thr

100

Gly

Ile

Asp

Asn

Arg

180

Lys

Val

Tyr

Leu

Trp

260

Pro

Arg

Ala

Ser

Val

Phe

Val

Ala

85

Cys

Pro

Ser

Asp

Thr

165

Val

Glu

Arg

Val

Thr

245

Gln

Pro

Val

Pro

Thr

Thr

Pro

Thr

70

His

Lys

Ser

Gly

Pro

150

Ala

Val

Phe

Thr

Leu

230

Cys

Arg

Gln

Asp

Lys

Val

Val

Ala

55

Val

Pro

Pro

Val

Thr

135

Glu

Thr

Ser

Lys

Ile

215

Ala

Met

Asn

Leu

Arg

44677

Val

Thr

Thr

40

Val

Pro

Ala

Ser

Phe

120

Pro

Val

Thr

Ala

Cys

200

Ser

Pro

Val

Gly

Asp

280

Asn

Tyr

Leu

25

Trp

Leu

Gly

Ser

Pro

105

Ile

Glu

Lys

Lys

Leu

185

Lys

Arg

Pro

Thr

Gln

265

Ala

Ser

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Phe

Val

Phe

Pro

170

Arg

Val

Thr

Gln

Ser

250

Pro

Asp

Trp

Leu

Cys

Ser

Ser

Thr

75

Thr

Asp

Pro

Thr

Ser

155

Arg

Ile

His

Lys

Glu

235

Phe

Glu

Ser

Gln

Ser

Leu

Gly

Ser

60

Ser

Lys

Cys

Pro

Cys

140

Trp

Glu

Gln

Asn

Gly

220

Glu

Tyr

Ser

Ser

Glu

Ser

Val

Ala

45

Gly

Gly

Val

Cys

Lys

125

Val

Phe

Glu

His

Glu

205

Pro

Leu

Pro

Glu

Tyr

285
Gly

Cys

Ser

30

Leu

Leu

Gln

Asp

Pro

110

Pro

Val

Val

Gln

Gln

190

Gly

Ala

Ser

Asp

Asp

270

Phe

Asp

Cys

15

Ser

Lys

Tyr

Thr

Lys

95

Pro

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Lys

Tyr

255

Lys

Leu

Thr

Gly

Tyr

Ser

Ser

Phe

80

Ala

Pro

Asp

Asp

Asp

160

Asn

Trp

Pro

Glu

Ser

240

Ile

Tyr

Tyr

Tyr

138/177



290

44677

295

300

Thr Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
310

305

Ser Thr Ser Lys Ser Ala Gly Lys

<210> 103
987

ADN

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

Bos
103
gctagcacaa
agcaccgtga
tggaattctg
ggcctgtaca
acctgtaatg
tgtaaaccca
attttcccac
gtcgtecgtgg
gtggaagtga
gtggtttctg
aaagtccata
cctgectcggg
acagtttctc
cagaggaacg
gcagactcaa
ggggacactt
agtacttcaa
<210> 104
<211> 318
<212> ADN
<213>
<220>
<223>
<400> 104
cagcctaaga
aataaagcta
tggaaagctg
tccaactcta
aagggtagtt
ccctcagagt
<210> 105
<211> 238

325

taurus

ctgctcctaa
ccctcggatg
gtgcccttaa
gtttgtccte
tggctcatcc
gtccatgcga
ccaaacccaa
atgtgggcca
atacagctac
ctttgcggat
acgagggact
aacctcaggt
tgacttgtat
ggcagccaga
gttacttcct
acacttgcgt
agagtgcagg

gtcctccttce
ccttggtttg
atgggtccac
aatacgcagc
acagttgcga
gctcatag

ggtgtacccc
cctcgtcage
gtccggegtce
tatggtgaca
cgcctectcece
ctgctgtccc
agacaccctg
cgacgatcct
tacaaaacct
tcagcatcag
tccttctagt
gtacgtcctg
ggtaacatct
gagtgaggat
gtactcaaag
agttatgcac
gaagtaa

Trinh tu nhén tao

tgtaacactc
ccttatttct
cattactcgg
atcctcctat

agtcacacat

315

ctgagctctt
agctatatgc
cataccttcc
gtacccggtt
acaaaggtgg
ccccectecag
acaatctctg
gaggtaaaat
cgcgaagagc
gattggacag
atcgtgcgca
gcacctccac
ttttatccag
aagtacggga
ctgagggttg
gaggcacttc

Trinh tu ducoc tbéi uwu hod codon

tttcceecect
gatttctacc
aatgtggaaa
ttgagtctta
gaaggttcaa

gctgcggcega
ctgagccagt
ctgctgtgcet
ccacctcecgg
ataaggctgt
ttgccggacc
gaacaccaga
tctcatggtt
agtttaactc
gcggcaaaga
ctatcagtag
aggaagagct
attacatcgce
ctactccacc
acagaaactc

acaaccacta

ctaccgagga
ccgggtetgt
ccacccgggce
ctagtagtga

cagtgacaaa

320

caagtctagc
tacagtgaca
gcagtcctct
acagaccttt
tgaccctacc
ctcagtcttt
agtcacctgc
cgtcgacgat
tacctatcga
gtttaaatgt
aactaaaggg
gagtaagtct
agttgaatgg
acagctggac
atggcaggag

cactcagaag

actcaacggc
gaccgtggtg
ttctaagcag
ctggaagtca

gacagtcaag

139/177

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
987

60
120
180
240
300
318
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<212> PRT

<213> Trinh tynhan tao
<220>

<223> chudi L dang kham
<400> 105
Met Glu Ser Gln Thr His Val Leu Ile Ser Leu Leu Leu Ser Val Ser
1 5 10 15
Gly Thr Tyr Gly Asp Ile Ala Ile Thr Gln Ser Pro Ser Ser Val Ala
20 25 30
Val Ser Val Gly Glu Thr Val Thr Leu Ser Cys Lys Ser Ser Gln Ser
35 40 45
Leu Leu Tyr Ser Glu Asn Gln Lys Asp Tyr Leu Gly Trp Tyr Gln Gln
50 55 60
Lys Pro Gly Gln Thr Pro Lys Pro Leu Ile Tyr Trp Ala Thr Asn Arg
65 70 75 80
His Thr Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp
85 90 95
Phe Thr Leu Ile Ile Ser Ser Val Gln Ala Glu Asp Leu Ala Asp Tyr
100 105 110
Tyr Cys Gly Gln Tyr Leu Val Tyr Pro Phe Thr Phe Gly Pro Gly Thr
115 120 125
Lys Leu Glu Leu Lys Gln Pro Lys Ser Pro Pro Ser Val Thr Leu Phe
130 135 140
Pro Pro Ser Thr Glu Glu Leu Asn Gly Asn Lys Ala Thr Leu Val Cys
145 150 155 160
Leu Ile Ser Asp Phe Tyr Pro Gly Ser Val Thr Val Val Trp Lys Ala
165 170 175
Asp Gly Ser Thr Ile Thr Arg Asn Val Glu Thr Thr Arg Ala Ser Lys
180 185 190
Gln Ser Asn Ser Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Ser
195 200 205
Ser Asp Trp Lys Ser Lys Gly Ser Tyr Ser Cys Glu Val Thr His Glu
210 215 220
Gly Ser Thr Val Thr Lys Thr Val Lys Pro Ser Glu Cys Ser

225 230 235
<210> 106
<211> 465
<212> PRT

<213> Trinh tu nhén tao
<220>
<223> Chudi H dang kham
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<400> 106
Met Gly Trp Ser Gln Ile Ile Leu Phe Leu Val Ala Ala Ala Thr Cys
1 5 10 15
Val His Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Lys
20 25 30
Pro Gly Ser Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45
Thr Ser Asn Phe Met His Trp Val Lys Gln Gln Pro Gly Asn Gly Leu
50 55 60
Glu Trp Ile Gly Trp Ile Tyr Pro Glu Tyr Gly Asn Thr Lys Tyr Asn
65 70 75 80
Gln Lys Phe Asp Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser
85 90 95
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110
Tyr Phe Cys Ala Ser Glu Glu Ala Val Ile Ser Leu Val Tyr Trp Gly
115 120 125
Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Thr Ala Pro Lys
130 135 140
Val Tyr Pro Leu Ser Ser Cys Cys Gly Asp Lys Ser Ser Ser Thr Val
145 150 155 160
Thr Leu Gly Cys Leu Val Ser Ser Tyr Met Pro Glu Pro Val Thr Val
165 170 175
Thr Trp Asn Ser Gly Ala Leu Lys Ser Gly Val His Thr Phe Pro Ala
180 185 190
Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Met Val Thr Val
195 200 205
Pro Gly Ser Thr Ser Gly Gln Thr Phe Thr Cys Asn Val Ala His Pro
210 215 220
Ala Ser Ser Thr Lys Val Asp Lys Ala Val Asp Pro Thr Cys Lys Pro
225 230 235 240
Ser Pro Cys Asp Cys Cys Pro Pro Pro Pro Val Ala Gly Pro Ser Val
245 250 255
Phe Ile Phe Pro Pro Lys Pro Lys Asp Thr Leu Thr Ile Ser Gly Thr
260 265 270
Pro Glu Val Thr Cys Val Val Val Asp Val Gly His Asp Asp Pro Glu
275 280 285
Val Lys Phe Ser Trp Phe Val Asp Asp Val Glu Val Asn Thr Ala Thr
290 295 300
Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser
305 310 315 320
Ala Leu Arg Ile Gln His Gln Asp Trp Thr Gly Gly Lys Glu Phe Lys



Cys Lys Val
Thr
355

Gln

Ser Arg
Pro
370
Thr

Pro

Val
385
Gly

Ser

Gln Pro

Asp Ala Asp

Asn Ser Trp

435

Ala Leu His
450

Lys

465

<210>

<211>

107
717
<212> ADN
<213>
<220>
<223>
<400> 107
atggaatctc
gatatcgcta
ctgtcctgca
tggtaccaac
cacaccggag
atttcaagcg
cctttcactt
gtaacactct
cttatttctg
attactcgga
tcctectatt
gtcacacatg
<210> 108
<211> 1398
<212>
<213>

ADN

325
His Asn
340
Lys Gly

Glu Glu

Phe Tyr

Glu

Pro

Leu

Pro

44677

Gly Leu

Ala Arg
360
Ser

375

Lys

Asp Tyr

390

Glu Ser
405
Ser Ser
420
Gln Glu

Asn His

aaactcatgt
tcactcaatc
agtccagtca
agaagcccgg
tgcccgacag
tgcaggctga
tcgggccagg
ttccecccecte
atttctaccc
atgtggaaac
tgagtcttac

aaggttcaac

Glu

Tyr

Gly

Tyr

Asp Lys

Phe Leu
Thr
440
Gln

Asp

Thr
455

Trinh tyu nhén tao

tttgatttca
tcecectectet
gtctcttctc
ccagacccca
gttcacaggc
agatctggcc
gacaaaactc
taccgaggaa
cgggtctgtg
cacccgggcet
tagtagtgac

agtgacaaag

Trinh ty nhédn tao

330

Pro Ser Ser

345

Glu Pro Gln

Ser Thr Val

Ile Ala Val

395

Tyr Gly Thr
410

Tyr Ser

425

Lys

Tyr Thr Cys

Lys Ser Thr

Trinh tu duoc téi uu hod codon

ttacttctga
gttgctgtgt
tactccgaga
aagccactga
agtggatctg
gactactact
gagctcaaac
ctcaacggca
accgtggtgt
tctaagcagt
tggaagtcaa

acagtcaagc

Ile Val Arg

350

Val Tyr Val

365
Ser Leu Thr
380
Glu

Trp Gln

Thr Pro Pro
Val

430

Leu Arg

Val Val

445

Met

Ser Ser

460

Lys

gtgtttccgg
ctgtgggcga
atcaaaagga
tatactgggc
gcaccgactt
gtggtcagta
agcctaagag
ataaagctac
ggaaagctga
ccaactctaa
agggtagtta
cctcagagtg

335
Thr Ile

Leu Ala

Cys Met

Asn

400

Arg

Gln
415

Leu

Asp Arg

His Glu

Ala Gly

aacctacggt
aaccgttacc
ctacctgggc
aaccaacagg
taccttgatc
tctggtgtat
tcctecttet
cttggtttgce
tgggtccacc
atacgcagca
cagttgcgaa

ctcatag

142/177

60
120
180
240
300
360
420
480
540
600
660
717



<220>
<223>

<400> 108

atggggtggt
gtgcaacttc
tgtaaagcca
ggaaatggct
cagaagttcg
cagctcagca
gtgatctcat
actgctccta
accctcggat
ggtgccctta
agtttgtcct
gtggctcatc
agtccatgcg
cccaaaccca
gatgtgggcc
aatacagcta
gctttgcgga
aacgagggac
gaacctcagg
ctgacttgta
gggcagccag
agttacttcc
tacacttgcg
aagagtgcag
<210> 109
<211> 25

<212>
<213>
<220>
<223>
<400>

ADN

109

cccagattat
aacaaagcgg
gtggctacac
tggagtggat
acggtaaggc
gcctgaccag
tggtgtattg
aggtgtaccc
gcctcgtcag
agtccggegt
ctatggtgac
ccgcctectce
actgctgtcc
aagacaccct
acgacgatcc
ctacaaaacc
ttcagcatca
ttccttctag
tgtacgtcct
tggtaacatc
agagtgagga
tgtactcaaa
tagttatgca
ggaagtaa

Doan mdi

44677

attgttcctc
tgcagaactg
atttaccagce
tggctggatc
caccctcacc
cgaggattcc
gggacagggc
cctgagctct
cagctatatg
ccataccttc
agtacccggt
cacaaaggtg
cccecectcecea
gacaatctct
tgaggtaaaa
tcgcgaagag
ggattggaca
tatcgtgcge
ggcacctcca
tttttatcca
taagtacggg
gctgagggtt
cgaggcactt

Trinh ty nhan tao

atgaggatat atagtgtctt aacat

<210> 110
<211> 20
<212> ADN
<213>
<220>
<223>

<400> 110

Poan mdi

Trinh ty nhdn tao

Trinh tu dugc téi uu hod codon

gtcgccgeceg
gtaaagcccg
aactttatgc
tatcccgaat
gccgataagt
gctgtgtact
accctcgtca
tgctgcggeg
cctgagccag
cctgcectgtge
tccacctcceg
gataaggctg
gttgccggac
ggaacaccag
ttctcatggt
cagtttaact
ggcggcaaag
actatcagta
caggaagagc
gattacatcg
actactccac
gacagaaact

cacaaccact

ccacttgcgt
gtagctctgt
actgggtgaa
atggtaacac
catcctccac
tctgtgccag
ccgtgtccag
acaagtctag
ttacagtgac
tgcagtcctce
gacagacctt
ttgaccctac
cctcagtctt
aagtcacctg
tcgtcgacga
ctacctatcg
agtttaaatg
gaactaaagg
tgagtaagtc
cagttgaatg
cacagctgga
catggcagga

acactcagaa

acacagccaa
gaaaatatcc
gcaacagccce
caagtataat
cgcctatatg
cgaagaggct
cgctagcaca
cagcaccgtg
atggaattct
tggcctgtac
tacctgtaat
ctgtaaaccc
tattttccca
cgtcgtcgtg
tgtggaagtg
agtggtttct
taaagtccat
gcctgetecgg
tacagtttct
gcagaggaac
cgcagactca

gggggacact
gagtacttca

143/177

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1398

25



ttacgtctcc tcaaaatgtg
<210> 111

<211> 25

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Doan mdi

<400> 111

atgaggatat gtagtatctt tacat
<210> 112

<211> 21

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> ©Doan mdi

<400> 112

ttacgtctcc tcaaattgtg t
<210> 113

<211> 20

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Ppoan mdi

<400> 113

atgaggatat atagtgtctt
<210> 114

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Doan mdi

<400> 114

gccactcagg acttggtgat
<210> 115

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Doan mdi

<400> 115

gggggtttac tgttgcttga
<210> 116

44677

144/177

20

25

21

20

20

20



<211>
<212>
<213>
<220>
<223>
<400>

19
ADN

Trinh tu nhén tao

Poan moi

116

ttacgtctcc tcaaattgt

<210>
<211>
<212>
<213>
<220>
<223>
<400>

117
29
ADN

Trinh ty nhédn tao

Poan mdi

117

44677

gaagatctat ggggaccccg cgggcgccg

<210>
<211>
<212>
<213>
<220>
<223>
<400>

118
29
ADN

Trinh tu nhédn tao

Doan mdi

118

gacccgggga ggggccagga gcagtgtcec

<210>
<211>
<212>
<213>
<220>
<223>
<400>

119
28
ADN

Trinh ty nhdn tao

Doan mdi

119

ccgctcgaga tgaggatata tagtgtct

<210>
<211>
<212>
<213>
<220>
<223>
<400>

120
28
ADN

Trinh ty nhén tao

Doan mdi

120

atcccgggeg tctcctcaaa atgtgtag

<210>
<211>
<212>

121
25
ADN

145/177

19

29

29

28

28



<213>
<220>
<223>
<400>

44677

Trinh tu nhédn tao

Doan mdi

121

actaagctta tggggacccc gcggg

<210>
<211>
<212>
<213>
<220>
<223>
<400>

122
26
ADN

Trinh tu nhdn tao

Poan mdéi

122

actcccgggg aggggccaag agcagt

<210>
<211>
<212>
<213>
<220>
<223>
<400>

123
29
ADN

Trinh tu nhdn tao

Poan mdi

123

ccgctcgaga tgaggatatg tagtatctt

<210>
<211>
<212>
<213>
<220>
<223>
<400>

124
29
ADN

Trinh ty nhé&n tao

Doan mdi

124

atcccgggcecg tctcectcaaa ttgtgtatce

<210>
<211>
<212>
<213>
<220>
<223>
<400>

125
28
ADN

Trinh ty nhan tao

Poan mdi

125

gacgctagca tgaggatata tagtgtct

<210>
<211>
<212>
<213>
<220>

126
28
ADN

Trinh tw nhdn tao

146/177

25

26

29

29

28
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<223> Doan mdi

<400> 126
gctctgatat ccctcgtttt tgctggat 28
<210> 127
<211> 29
<212> ADN

<213> Trinh ty nhdn tao
<220>

<223> DPoan mdi

<400> 127
gacgctagca tgaggatatg tagtatctt 29
<210> 128
<211> 29
<212> ADN

<213> Trinh tu nhédn tao
<220>

<223> Poan mdi

<400> 128

agcttgatat ccctctttct tgctggatc 29
<210> 129

<211> 30

<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Doan mdi

<400> 129

cgcggatatc atggattaca cagcgaagtg 30
<210> 130

<211> 29

<212> ADN

<213> Trinh tu nhadn tao
<220>

<223> Doan mdi

<400> 130

cggggtaccc cagagctgtt gctggttat 29
<210> 131

<211> 30

<212> ADN

<213> Trinh tu nhédn tao
<220>
<223> Doan mdi

<400> 131



44677

cgcggctagce atgagaatgt ttagtgtctt

<210> 132
<211> 49
<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Poan mdi

<400> 132

cgcggatatc ttaatggtga tggtgatggt gagtcctctc acttgctgg
<210> 133

<211> 32

<212> ADN

<213> Trinh ty nhé&n tao

<220>

<223> Poan mdi

<400> 133

atatgcggcc gcatggggac cccgcgggcg ct

<210> 134
<211> 30
<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Doan mdi

<400> 134

gcgcaagctt tcagaggggc caggagcagt

<210> 135
<211> 35
<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Poan mdi

<400> 135

ctagctagca ccatgaggat atatagtgtc ttaac

<210> 136
<211> 31
<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Dboan mdi

<400> 136

caatctcgag ttacagacag aagatgactg c

<210> 137

148/177

30

49

32

30

35

31



<211>
<212>
<213>
<220>
<223>
<400>

29
ADN

Trinh tu nhén tao

Poan mdi

137

44677

gctagcatga ggatatatag tgtcttaac

<210>
<211>
<212>
<213>
<220>
<223>
<400>

138
26
ADN

Trinh ty nhén tao

Doan mdi

138

gatatcattc ctcttttttg ctggat

149/177

29

26
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Fig.17
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