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(57) Sang ché dé cap dén khang thé khang PD-L1 c6 kha nang nhudém té bao u
nhu té bao u hic sic t6. Khang thé khang PD-L1 bao gom (a) chudi nhe bao
gom CDR1 ¢6 trinh ty axit amin KSISKY (SEQ ID NO: 1), CDR2 ¢ trinh tu
axit amin SGS va CDR3 co6 trinh tu axit amin QQHNEYPLT (SEQ ID NO: 2)
va (b) chudi ning bao gdm CDR1 c6 trinh tu axit amin GYTFTDYI (SEQ ID
NO: 3), CDR2 c6 trinh ty axit amin INPDSGGN (SEQ ID NO: 4) va CDR3 ¢6
trinh ty axit amin ARGITMMVVISHWKFDF (SEQ ID NO: 5). Ché pham dung
dé phat hién PD-L1, bao géom khang thé néu trén lam hoat chat. Phwong phap

diéu ché khang thé néu trén ciing duoc dé xuat.
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Khang thé thuong mai (khang Khéng thé chudt cong khang PD-L1
thé MelanA) cua bo

FIG. 3
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Linh vue k§ thuat dwoc dé cap
Sang ché dé cap dén khang thé khang PD-L1 dé phat hién PD-L1.
Tinh trang k§ thuit cia sang ché

U héc séc td 4c tinh ¢6 ngudn gbc tir cac té bao melanin 12 mot trong s6 cac u
4c tinh thuong gip nhét trong khoang miéng cua ché (Tai liéu phi sang ché s6 1:
Todoroff et al., ] Am Vet Med Assoc. 1979 Sep 15; 175(6):567-71). Do loai v héc sic
t6 nay thuong c6 xu huéng xam 14n va di cin cao, viéc chan doan va diéu tri sém la can
thiét. Mt khéc, u hic sdc td 4c tinh c6 bién ddi mé rong, bidu hién nhiéu hinh théi nhu
dang biéu mo, dang té bao tron hodc dang ung thu md lién két soi. Do do, u hic sic to
ac tinh 1a mot trong s6 cac u kho chan doan mo. Mic du viée x4c nhan sic t& melanin
12 quan trong dé chan doan ching, rat nhiéu u hic sdc td 4c tinh khong co sic td melanin
va, doi khi, viéc chan doan khong thé thuc hién dugc chi béng cac quan sat md hoc.
Diéu nay dan dén cac nghién ctru vé céc dau An chin doan ma c6 thé duoc str dung trong
cac k¥ thuat héa md mién dich. Trong s6 céc diu an nhu vay, Melan A/MART-1,
vimentin, S100, enolaza dic hiéu v6i noron va dang twong tu da duoc thong béo 1a hitu
ich (Tai liéu phi sang ché s 2: Ramos-Vara et al., Vet Pathol. 2000 Nov; 37(6):597-
608). Tuy nhién, ngay ca Melan A/MART-1, dAu 4n chin doan duoc str dung rong rai
nhét, ¢o ty 1é duong tinh khong cao hon khoang 60% ma ty 1€ nay thay d6i giita cac
thdng bao (Tai liéu phi sang ché sb 3: Koenig et al., Vet Pathol. 2001 Jul; 38(4):427-
35). Do van dé do nhay nay, tién ich cia Melan A/MART-1 trong chin doan thuc té 1a
van con gy tranh cai. Ngoai ra, Melan A/MART-1 khong bi nhudm trong u héc sic t6
melanin (Tai liéu phi sang ché s6 3: Koenig et al., Vet Pathol. 2001 Jul; 38(4):427-35),
nén (ng dung cua nd trong chin doan bi han ché. Trong céc truong hop nay, can phat

trién céc diu 4n chan doan mdi, c6 dd nhay cao ddi voi u hac sdc to 4c tinh.
Tai liéu vién dan
Tai liéu phi sang ché

Tai li€u phi sang ché sé 1: Todoroff et al., ] Am Vet Med Assoc. 1979 Sep 15;
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175(6):567-71

Tai liéu phi sang ché s6 2: Ramos-Vara et al., Vet Pathol. 2000 Nov; 37(6):597-608
Tai liéu phi sang ché sb 3: Koenig et al., Vet Pathol. 2001 Jul; 38(4):427-35

Ban chit k§ thuit clia sing ché

Muc dich cta sang ché 1a d& xuét khéng thé khang PD-L1 ¢6 kha nang nhudm

té bao u nhu té bao u hic sic to.

Céc tac gia sang ché da thiét 1ap nhidu khang thé don dong ma phan Gng vdi
protein PD-L1 cta cac dong vat khac nhau. Da phat hién ra ring, trong sb céac khang
thé don dong nay, khang thé don dong clia chudt cong khang PD-L1 cta bo (6C11-
3A11) c6 kha ndng nhudm té bao u hic sic tb rit manh. Hién nay, khang thé don dong
nay dugc st dung d8 chon céc con ché tuyén chon cho tri liéu bang khéang thé dang
kham. Khéang thé PD-L1 theo séng ché (6C11-3A11) cling c6 kha nang nhudm héa md
mién dich cac protein PD-L1 cta ctru, lon va bo. Ngoai ra, cac tac gia sang ché da xac
dinh cac CDR (céac vung quyét dinh tinh bd tro) cua cic vang bién dbi cua khang thé
PD-L1 theo séng ché (6C11-3A11). Sang ché da dat dugc trén co s& cac phat hién nay.

Tém tét vé sang ché 1a nhu duge mo ta dudi day.

(1) Khéng thé khang PD-L1 bao gdm (a) chudi nhe bao gdm CDR1 ¢4 trinh fir axit amin
KSISKY (SEQ ID NO: 1), CDR2 ¢6 trinh ty axit amin SGS va CDR3 ¢6 trinh tu
axit amin QQHNEYPLT (SEQ ID NO: 2) va (b) chudi nang bao gdbm CDRI ¢6
trinh tu axit amin GYTFTDYI (SEQ ID NO: 3), CDR2 c6 trinh tu axit amin
INPDSGGN (SEQ ID NO: 4) va CDR3 c¢6 trinh tu axit amin
ARGITMMVVISHWKEFDF (SEQ ID NO: 5).

(2) Khang thé theo muc (1) trén ddy, ma c6 ngudn gde tir chudt cbng.
(3) Khéng thé theo muc (2) trén dy, ma la khang thé chudt cbng khang PD-L1 cua bo.

(4) Khang thé theo muc (3) trén day, trong d6 ving bién dbi ctia chudi nhe c6 trinh tu
axit amin néu trong SEQ ID NO. 6 va vung bién ddi ctia chudi ning c6 trinh ty axit
amin néu trong SEQ ID NO: 7.

(5) Khang thé theo muc bét ky trong s6 cac muc tr (1) dén (4) trén day, trong d6 ving

4n dinh cta chudi nhe ¢6 trinh ty axit amin clia vung on dinh cua chudi kappa.
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(6) Khang thé theo muc bat ky trong s6 cac muc tir (1) dén (5) trén day, trong d6 vung

6n dinh cua chudi ning c6 trinh ty axit amin cta viung on dinh cia [gG2a.

(7) Khang thé theo muc (5) hodc (6) trén day, trong d6 vung 6n dinh ctia chudi nhe ¢6
trinh ty axit amin néu trong bat ky SEQ ID NO: 8, 10 dén 12 va ving 6n dinh cia

chudi niang c6 trinh tu axit amin néu trong SEQ ID NO: 9 hodc 13.

(8) Khang thé theo muc bét ky trong s6 cdc muc tr (1) dén (7) trén day ma c6 cAu tric

bdn chudi bao gdm hai chudi nhe va hai chuoi ning.

(9) Ché pham dung dé phat hién PD-L1, bao gbm khéng thé theo muc bét ky trong s6

cac muc tr (1) dén (8) trén day lam hoat chét.

(10) Ché pham theo muc (9) trén day ding dé chan doan bénh ung thu va/hodc bénh
viém.

(11) Ché pham theo muc (10) trén day, trong d6 bénh ung thu va/hodc bénh viém dugc
chon tir nhom gém bénh tan sinh, bénh bach cau, bénh Johne, bénh bién tring, bénh
viém vt do vi khuén, bénh viém v do ndm, bénh nhiém tring do mycoplasma (nhu
bénh viém v do mycoplasma, bénh viém phdi do mycoplasma hodc dang tuong
tw), bénh lao, bénh nhiém trung do Theileria orientalis, bénh do Cryptosporidia,
bénh nhiém tring do coccidia, bénh nhidm tring do trypanosoma va bénh nhiém

trung do leishmania.

(12) Ché pham theo muc (9) trén day dé dung trong viéc chon d6i tugng dong vat thich
hop dé didu tri bang khang thé khang PD-L1.

(13) ADN ma héa khang thé khang PD-L1 theo muc (1) trén day.
(14) Vecto bao gdm ADN theo muc (13) trén day.
(15) Té bao chi dugc bién nap bang vecto theo muc (14) trén day.

(16) Phuong phap diéu ché khang ﬂlé, bao gdm nudi cdy té bao chi theo myc (.15) trén
day va thu khang thé khang PD-L1 tor mdi trudng nudi cdy thu duoc.

(17) ADN ma hoa chudi nhe ctia khang thé khang PD-L1, chudi nhe ndi trén bao gbm
CDRI c6 trinh ty axit amin KSISKY (SEQ ID NO: 1), CDR2 ¢6 trinh ty axit amin
SGS va CDR3 c6 trinh tu axit amin QQHNEYPLT (SEQ ID NO: 2).
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(18) ADN ma hoa chudi nang ctia khang thé khang PD-L1, chudi nang noi trén bao gom
CDRI1 ¢6 trinh ty axit amin GYTFTDYI (SEQ ID NO: 3), CDR2 ¢ trinh tu axit
amin INPDSGGN (SEQ ID NO: 4) va CDR3 c6 frinh ty axit amin
ARGITMMVVISHWKFDF (SEQ ID NO: 5).

Hiéu quéa cua sang ché

Theo séng ché, khang thé khang PD-L1 méi ¢6 kha nang nhudém té bao u, nhu

té bao u héc sic tb, da duoc thu.

Ban md ta nay bao ham cac ndi dung duge boc 16 trong ban md ta va/hodc hinh
v& ctia don yéu ciu cdp bing doc quyén séng ché Nhat Ban s6 2017-61389 1a don uu

tién cua don hién tai.
Mo ta van tat cac hinh vé

[Fig. 1] Tinh dac hiéu lién két (tinh dic hiéu gin két) ciia khang thé chudt cong
khang PD-L1 cua bo 6C11-3A11. Khang thé chuot cong khang PD-L1 cua bo 6C11-
3A11 khong lién két v6i té bao biéu hién EGFP, nhumg lién két ddc hiéu véi té bao biéu
hién PD-L1 cta ch6-EGFP.

[Fig. 2] Céc ving CDR du doén ctia khéng thé chudt cong khang PD-L1 cia

b 6C11-3A11. Céc ving CDR1, CDR2 va CDR3 trong ving bién doi cia chudi nhe

va ving bién dbi ctia chudi ning cta khang thé chudt cong khang PD-L1 clia bo 6C11-
3A11 dugc thé hién.

[Fig. 3] Cac anh nhudm hoéa mo mién dich so sanh ctia u hac sic td & ché. Bén

tréi: duge nhudm bang khang thé thuong mai (khang thé MelanA). Cac té bao u dugc

nhudm rét yéu. Bén phai: dugc nhuom bang khéng thé PD-L1 6C11-3A11 duge thiét

1ap boi cac tac gia sang ché. Cac té bao u duge nhudm rat manh.
[Fig. 4] Anh nhudm hoa mé mién dich ctia u hic sdc t6 ¢ cho.

[Fig. 5-1] Cac anh nhuom hoa md mién dich cta cac u khac. Phia trén bén trai:
trudng hop u lympho & cho. Phia trén bén phai: truong hop bénh ung thu md lién két
xuong & ché. Phia dudi bén trai: truong hop 1 cia bénh ung thu biéu md té bao than &

ch6. Phia dudi bén phai: truong hgp 2 ctia bénh ung thu biéu mo té bao than & cho.

[Fig. 5-2] Céc anh nhuom hoa mod mién dich cda cic u khac. Bén trai: truong
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hop bénh ung thu biéu mo té bao vay & chd. Bén phai: truong hop bénh ung thu mé lién

két soi & cho.

[Fig. 6] Anh nhuém hoa md mién dich ctia truong hop bénh nhiém listeria &
cru. Bén trai: Anh nhudm PD-L1 cta tdn thuong ndo ctia bénh nhiém listeria ¢ ctru

biéu hién cac tridu chung thn kinh. Bén phai: Anh chup phong dai clia anh bén trai.

[Fig. 7] Cac anh nhudm hoa mo mién dich cta cac bénh nhiém trung & lon. Bén
trai: truong hop bénh nhiém circovirut typ 2 ¢ lon. Bén phai: truong hop bénh viém

phéi do mycoplasma & lon.

[Fig. 8] Sap hang cac trinh tu axit amin clia ving 4n dinh cta chudi kappa cta

Ig chudt cong (chudi nhe).

[Fig. 9] Sap hang c4c trinh tu axit amin clia ving 4n dinh ctia chudi IgG2a chudt

cdng (chudi ndng).

[Fig. 10] So dd hinh vé ctia vecto pDC6 va khang thé khang PD-L1 dang kham

chudt cong-nguoi.

[Fig. 11] Su lién két cua cac khang thé chudt cong khang PD-L1 ctia bo 6C11-
3A11 va 6G7-E1 v6i té& bao bidu hién PD-L1 ctia ch6-EGFP. 6C11-3A11 lién két dic
hidu v6i té bao biéu hién PD-L1 cua ch6-EGFP.

[Fig. 12] Cac anh nhuom hoa md mién dich cta bénh ung thu bidu mo té bao
vay da, bénh ung thu biéu mo tuyén miii va bénh ung thu bidu mé té bao chuyén tiép &
ch6. Khong c6 tin hiéu cu thé nao dugc phét hién véi 6G7-E1. Céc té bao u duge nhudm

bang 6C11-3A11.

[Fig. 13] Cac anh nhuom héa md mién dich cua bénh ung thu biéu md tuyén tai
hau mon, bénh ung thu mo lién két mém va bénh ung thu md lién két xwong & cho.
Trong bénh ung thu biéu mb tuyén tii hau mdn va bénh ung thu mo lién két mém, khong
¢o tin hiéu cu thé nao dugc phat hién vi 6G7-E1, nhung cac té bao u dugc nhudm bé‘mg
6C11-3A11. Trong bénh ung thu mo lién két xuong, ca hai khang thé déu nhuom té bao
u, nhung thu duge cac tin hiéu manh hon v6i 6C1 1-3A11.

[Fig. 14] Cac anh nhuom hdéa md mién dich ctia u héc sdc to ac tinh miéng, bénh

ung thu biéu md tuyén vii, bénh ung thu mo lién két mo bao, u lympho té bao B 16n lan
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téa va u lay truyén qua duong giao cAu & cho bing cach str dung 6C11-3A11. Trong céc

loai u khong phai u lay truyén qua dudng giao cAu, PD-L1 trén céc té bao u duge nhudm.

[Fig. 15] Su lién két ctia khang thé chudt cong khéng PD-L1 cta bo 6C11-3A11
v6i té bao bidu hién PD-L1 ctia bd-EGFP. 6C11-3A11 lién két dic hiéu véi té bao biéu
hién PD-L1 ctia bo-EGEP.

[Fig. 16] Cac anh nhuom hoa mod mién dich cua cac ton thuong hdi trang ctia
gia stic dugc gay nhiém tu nhién va thyc nghiém bing Mycobacterium avium subsp.
paratuberculosis, bang cach sir dung (a) 6C11-3A11 va (b) phép nhudm Ziehl-Neelsen.
6C11-3A11 phat hién su biéu hién cua PD-L1 trong céc té bao bi nhiém M. avium subsp.
paratuberculosis (duong tinh trong phép nhu¢m Ziehl-Neelsen).

MO ta chi tiét sing ché
Dudi day, séng ché s& dugc md ta chi tiét.

Séang ché dé xuat khang thé khang PD-L1 bao g6m (a) chudi nhe bao gdbm CDR1
¢6 trinh ty axit amin KSISKY (SEQ ID NO: 1), CDR2 ¢6 trinh tu axit amin SGS va
CDR3 ¢4 trinh ty axit amin QQHNEYPLT (SEQ ID NO: 2) va (b) chudi niing bao gdbm
CDR1 ¢6 trinh tu axit amin GYTFTDYI (SEQ ID NO: 3), CDR2 c6 trinh tu axit amin
INPDSGGN (SEQ ID NO: 4) va CDR3 c¢6 trinh fty axit amin
ARGITMMVVISHWKFDF (SEQ ID NO: 5).

CDRI, CDR2 va CDR3 trong viing bién ddi ctia chudi nhe (VL) ctia khéng thé
chudt cbng khang PD-L1 ctia bd 6C11-3A11 (khang thé don dong) dugc thiét 1ap boi
cAc tac gia sang ché 1an lugt 1a ving gdm trinh ty axit amin KSISKY (SEQ ID NO: 1),
ving gdm trinh ty axit amin SGS va ving gbm trinh ty axit amin QQHNEYPLT (SEQ
ID NO: 2) (xem Fig. 2).

Ngoai ra, CDR1, CDR2 va CDR3 trong ving bién d6i ctia chudi niang (VH) cta
khang thé chudt céng khang PD-L1 ciia bd 6C11-3A11 1an lugt 1a ving gom trinh tw
axit amin GYTFTDYI (SEQ ID NO: 3), ving gdm trinh ty axit amin INPDSGGN (SEQ
ID NO: 4) va vung gbm trinh tu axit amin ARGITMMVVISHWKFDF (SEQ ID NO:
5) (xem Fig. 2).

trong céc trinh ty axit amin KSISKY (SEQ ID NO: 1), SGS va QQHNEYPLT
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(SEQ ID NO: 2), ciing nhu cac trinh tu axit amin GYTFTDYI (SEQ ID NO: 3),
INPDSGGN (SEQ ID NO: 4) va ARGITMMVVISHWKEFDF (SEQ ID NO: 5), mét,
hai, ba, bdn hodc nim axit amin ¢6 thé duge lam mat, thay thé hodc bo sung. Ngay ca
khi cac dot bién nhu vay dugce dua vao, cac trinh ty axit amin thu dugc la c6 kha ning

¢6 chtre ning nhu CDR cia VL hodc CDR cta VH cua khang thé PD-L1.

Nhu dugc sir dung trong ban mo ta nay, thuét ngfr “khang thé” 1a khai niém bao
ham khéng nhitng khéng thé ¢6 chidu dai diy di ma con khang thé c6 kich thude nho
hon nhu Fab, F(ab)’s, ScFv, khing thé hai thanh phan (Diabody), Vi, Vi, Sc(Fv),

sc(Fv)2 hai dac hiéu, khang thé mini, monome scFv-Fc va dime scFv-Fc.

Khéng thé khang PD-L1 theo sang ché ¢6 thé duoc tao ra tir chudt cong. Vi duy,
khang thé khang PD-L1 c6 thé 1a khang thé chu¢t cong khang PD-L1 cta bo.

Trinh tu axit amin ciia VL va trinh ty axit amin cua VH cua khéng thé chudt
cbng khang PD-L1 cia bd 6C11-3A11 (khang thé don dong) 1an lugt duoc thé hién
trong cac SEQ ID NO: 6 va 7. C4c trinh tu axit amin nhu néu trong cac SEQ ID NO: 6
va7cod thé mét, thay thé hoic bd sung mdt hodc vai axit amin (vi duy, [én dén nam axit
amin, nhiéu nhat 1a khoang 10 axit amin). Ngay ca khi cac dot bién nhu vay duoc dua
vao, céc trinh tu axit amin thu dugc 1a ¢6 kha nang c6 chtc nang nhu VL hode VH cta

khang thé PD-L1.

C6 hai loai chudi nhe globulin mién dich, ching dugc goi 1a chudi Kappa (k)
va chudi Lambda (1). trong khang thé khang PD-L1 theo séng ché, ving 6n dinh cia
chudi nhe (CL) c6 thé ¢o trinh tu axit amin cia ving 4n dinh cua chudi kappa hodc
chudi Lambda. Tuy nhién, mtc do phong phu tuong dbi ctia chudi Lambda la cao hon
& ctru, meo, chd va ngua, va mic do phong phu twong dbi cua chudi kappa 1a cao hon
& chudt nhit, chudt cdng, ngudi va lon. Khang thé chudt céng khang PD-L1 cta bo
6C11-3A11 (khang thé don dong) 1a IgG2a dugc tao ra tir chudt cong, va CL ctia n6 co

trinh ty axit amin ctia ving On dinh ctia chuoi kappa.

Ving 6n dinh ctia chudi ning (CH) cua khang thé khang PD-L1 theo sang ché
¢6 thé ¢6 trinh tu axit amin cta ving 6n dinh ctia [gG2a chudt cdng. Chudi ning globulin
mién dich duoc xép vao chudi 7, chudi chudi o, chudi & va chudi & ty theo khac biét

trong ving 6n dinh. Theo loai chudi ning c6 mit, c6 ndm 16p (isotyp) globulin mién
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dich; do 1a IgG, IgM, IgA, IgD va IgE.

Globulin mién dich G (IgG) chiém 70-75% globulin mién dich ctia nguoi va la
khang thé _kmonome duoc tim thdy nhiéu nh_ét trong huyét twong. 1gG ¢6 chu truc bon
chudi gdm hai chudi nhe va hai chudi ning. IgG1, [gG2 va IgG4 ngudi c6 trong luong
phan tir khoang 146.000, trong khi IgG3 ngudi c6 vung ban 12 dai dé ndi vung Fab va
ving Fc va ¢6 trong lugng phan tir 16n hon 1a 170.000. IgG1 nguoi chiém khoang 65%,
1gG2 ngudi khodng 25%, 1gG3 nguoi khoang 7%, va IgG4 ngudi khoang 3% IgG nguoi.
Chang duoc phan bb ddng déu bén trong va bén ngoai mach méau. Do ¢6 ai luc manh
v41 cac thu thé Fc va cac yéu t6 bd thé trén bé mit cua té bao tac dong, IgG1 ngudi cam
amg kha nang gdy doc té bao ctia té bao phu thue khang thé (ADCC) va con hoat héa
céc bb thé dé cam ang kha nang gdy doc té bao cua té bao phu thude bo thé (CDC).
IgG2 ngudi va IgG4 ngudi ¢ cac hoat tinh ADCC va CDC thdp do 4i luc cua ching

v6i cac thu thé Fe va céc yéu t6 bd thé 1a thap.

Globulin midn dich M (IgM), chiém khoang 10% globulin mién dich ctia nguoi,
1a khang thé pentame gbm nam chu tric bdn chudi co sé ndi véi nhau. N6 ¢6 trong
luong phan tr 970.000. Thuong chi xuét hién trong mau, IgM dugc san xuit dé chong

lai c4c vi sinh vt gy nhieém va dam nhiém tinh mién dich giai doan sém.

Globulin mién dich A (IgA) chiém 10-15% globulin mién dich ctia ngudi. N6
¢6 trong lurgng phan tir 160.000. IgA tiét 1a khang thé dime gdm hai phan tir [gA nbi voi
nhau. IgA! dugc tim thy trong huyét thanh, chét nhay miii, nu6c bot va sita me. Trong

dich rudt, IgA2 dugc tim thy rét nhiéu.

Globulin mién dich D (IgD) la khang thé monome chiém khong qua 1%
globulin mién dich cta nguoi. IgD duoc tim thdy trén bé mit cta té bao B va tham gia

cam Ung qua trinh san xuat khang the.

Globulin mién dich E (IgE) 1a khang thé monome xuét hién véi lugng cuc nho,
chi chiém 0,001% globulin mién dich cta nguoi hodc nho hon. Globulin mién dich E
dugc coi la tham gia vao déap tng mién dich véi cac ky sinh trung nhung & cac nude
phat trién noi it gip ky sinh trung, IgE chu yéu lién quan dén bénh hen phé quan va
bénh di tng ngoai cac bénh khac.

Lién quan dén chudt cdng, cac trinh tu cta IgG1, IgG2a, 1gG2b va IgG2c da
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dugc nhan dang 1a chudi ning cta IgG. Khang thé chudt cong khang PD-L1 ctia bo
6C11-3A11 6 trinh tu axit amin cda CH cta IgG2a.

Trong khéang thé theo sang che, t6t hon nita néu CL ¢6 trinh tu axit amin cua
ving on dinh ctia chudi kappa va néu CH c¢6 trinh tu axit amin cua vung on dinh cua

IgG2a.

Trinh tu axit amin va trinh tu nucleotit cia VL cta khang thé chudt cong khang
PD-L1 ctia bd 6C11-3A11 duoc nhan dang boi céc téc gia sang ché 1dn lugt dugc thé
hién trong cac SEQ ID NO: 6 va 14.

Trinh tu axit amin va trinh tu nucleotit cia VH cta khang thé chudt cong khang
PD-L1 ciia bd 6C11-3A11 duoc nhan dang boi céc tac gia sang ché 1an luot duge thé
hién trong cac SEQ ID NO: 7 va 15.

Trinh tu axit amin va trinh ty nucleotit cia CL (Chudi kappa) ctia khang thé chuot
cbng khang PD-L1 ctia bo 6C11-3A11 duge nhan dang béi cdc tac gid sang ché 1an luot
duge thé hién trong cac SEQ ID NO: 8 va 16. Céc trinh ty nay 1a gidng hét c4c trinh tu
duoc dang ky tai Ngan hang gen (co s¢ dir liéu trinh tu nucleotit do Trung tdm Qudc
gia vé Thong tin Cong nghé sinh hoc (NCBI) cung cdp V6i s6 dang ky
#XM_008775358.2, #BC062802.1, #BC088255.1, #L.22653.1, #1.22655.1 va
#M14434.1.

Trinh ty axit amin va trinh tw nucleotit cia CH (IgG2a) cua khang thé chudt cong
khang PD-L1 ctia bo 6C11-3A11 duoce nhin dang bdi cac tac gia sang ché 1an lugt dugc
thé hién trong cac SEQ ID NO: 9 va 17. Céc trinh tu nay la giéng hét cac trinh tr duge
dang ky tai Ngan hang gen voi s6 luu gitt #BC088240.1, #BC091257.1, #BCO91272.1,
#BC08R423.1, #1.22652.1 va #1.22654.1.

Céc trinh tu axit amin va trinh ty nucleotit cua cac CL va CH dbi vai cac khang
thé khong phai céc khang thé trén day ¢6 thé duge thu tir céc co s¢ dit liéu da biét dé sir
dung trong sang ché.

V& trinh tu axit amin va trinh ty nucleotit ciia chudi kappa cua Ig chudt »céng,

trinh tu dvoc dang ky tai Ngan hang gen vai sb luu gitt #V01241.1 duoc thé hién trong
cac SEQID NO: 10 va 18.
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V& trinh tu axit amin va trinh ty nucleotit cia chudi kappa cia Ig chudt cbng,
trinh ty dugc dang ky tai Ngan hang gen vé6i sb luu gitt #X16129.1 dugc thé hién trong
cac SEQ ID NO: 11 va 19.

Vé trinh tu axit amin va trinh tu nucleotit cua chudi kappa ctia Ig chudt cbng,
trinh tu duoc ding ky tai Ngan hang gen voi s6 luu gitt #DQ402471.1 dugc thé hién
trong cac SEQ ID NO: 12 va 20.

V& CH ctia IgG2a chudt cdng, trinh tu dugc dang ky tai Ngan hang gen voi s6
luu gitt #DQ402472.1 duge thé hién trong cdc SEQ ID NO: 13 va 21.

Khéng thé khang PD-L1 theo sang ché c6 thé 1a khang thé khang PD-L1 trong
d6 CL ¢6 trinh tur axit amin néu trong bt ky SEQ ID NO: 8 va 10 dén 12 va CH ¢6 trinh
tu axit amin néu trong SEQ ID NO: 9 hoac 13.

Céc trinh tu axit amin nhu néu trong cac SEQ ID NO: 8 dén 13 ¢6 thé mit, thay
thé hodc bd sung mot hodc vai axit amin (vi du, 1€n dén nam axit amin, nhiéu nhét 1a
khoang 10 axit amin). Ngay ca khi cdc dot bién nhu vay dugc dua vao, cac trinh ty axit
amin thu duoc 13 ¢6 kha ning c6 chirc nang nhu CL hodc CH cta khang thé PD-L1.

Céc hang trinh ty axit amin dugc sip ciia CL va CH cua khang thé chudt cong
khang PD-L1 1dn lugt dwoc thé hién trén Fig. 8 va Fig. 9. Céc dot bién duge md ta trén
day nhu mat, thay thé hodc bd sung axit amin c6 thé xay ra thich hop & céc vi tri dot
bién nhu duoc thé hién trén cac Flg. 8 va 9 hodc hodc gan chiing.

Khéang thé khang PD-L1 theo sang ché c6 thé la khang thé dang kham. VL va
VH cua khang thé c6 thé dugc tao ra thich hop tir chudt cdng. Vidu, VL ¢6 thé 1a VL
clia khang thé chudt céng khang PD-L1 (vi du, 6C11-3A11); VH ¢ thé 1a VH cta khang
thé chudt cdng khang PD-L1; va CL va CH ¢c6 thé dugc tao ra tr dong vat khong phai
chudt cdng. Vi du, khi khang thé chuot cong duge tao dang kham bang cach sir dung
céc ving én dinh ctia khang thé chudt nhat, khang thé dang kham thu dugc s€ hitu ich
cho viéc thir nghiém va chin doan do nhiéu khang thé thu chp ddi v6i khang thé chuot
nhit 1a c6 ban trén thi truong. Céc trinh ty axit amin va trinh tu nucleotit cua cac CL va
CH cita céc khang thé clia cac dong vat khong phai chudt cong c6 thé duoc thu tir cac
co s& dit lidu da biét dé sir dung trong sang ché.

Céc trinh tu axit amin va trinh ty nucleotit cia Cac CL va CH dbi voi nguoi,

chudt nhit, bo, cho, ciru, lon va tru dugc tom tat trong bang dudi day.

10
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GCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACC
CTGCCCCCATCCCAGGAGGAGATGACCAAGAAGCAG
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCC

AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTA

ACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTC
TTCTCATGCTCCGTGATGCATGAGGCTCTGCACAAC

CACTACACACAGAAGAGCCTCTCCCTGTCTCTGGGT

AAATGA

(SEQ ID NO:31)

GTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAG |PSQEEMTKNQVSLTCLVKGFYPSDIAV
CCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTG | EWESNGQPENNYKTTPPVLDSDGSFFL
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTG | YSRLTVDKSRWQEGNVFSCSVMHEAL
AACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA |HNHYTQKSLSLSLGK*
GGCCTCCCGTCCTCCATGGAGAAAACCATCTCCAAA | (SEQ ID NO:30)

. 5 \ . N . . Co so dir .
Loai Ving Ig Trinh tw nucleotit . Trinh tu axit amin ok No.| lidu IMGT Tham khao
Human Human Ig 1gG4 variant 1 GAGTCCAAATATGGTCCCCCATGCCCATCATGCCCA |ESKYGPPCPSCPAPEFLGGPSVFLFPP [K01316 http://www.imgt.org/l |Ellison J. et al, DNA,
(Scientific heavy chain GCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTG |KPKDTLMISRTPEVTCVVVDVSQEDPE MGTrepertoire/index.p |1, 11-18 (1981).
Name: Homo |constant TTCCCCCCAAAACCCAAGGACACTCTCATGATCTCC |VQFNWYVDGVEVHNAKTKPREEQFNS hp?section=LocusGen |PMID: 6299662
sapiens) region CGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTG| TYRVVSVLTVLHQDWLNGKEYKCKVS es&repertoire=genetab
(CH1"CH3) AGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTAC |NKGLPSSIEKTISKAKGQPREPQVYTLP le& i o

18G4 variant 2

GCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACC
CTGCCCCCATCCCAGGAGGAGATGACCAAGAAGCAG
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTAGCCC
AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTA
ACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTC
TTCTCATGCTCCGTGATGCATGAGGCTCTGCACAAC
CACTACACGCAGAAGAGCCTCTCCCTGTCTCTGGGT

AAATGA
(SEQ ID NO:33)

GAGTCCAAATATGGTCCCCCGTGCCCATCATGCCCA |ESKYGPPGPSCPAPEFLGGPSVFLFPP [AJ001563
GCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTG |KPKDTLMISRTPEVTGVVVDVSQEDPE
TTCCCCCCAAAACCCAAGGACACTCTCATGATCTCC |VQFNWYVDGVEVHNAKTKPREEQFNS
CGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTG| TYRVVSVLTVVHQDWLNGKEYKCKVS
AGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTAC |NKGLPSSIEKTISKAKGQPREPQVYTLP
GTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAG |PSQEEMTKNQVSLTCLVKGFYPSDIAV
CCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTG |EWESNGQPENNYKTTPPVLDSDGSFFL
GTCAGCGTCCTCACCGTCGTGCACCAGGACTGGCTG | YSRLTVDKSRWQEGNVFSCSVMHEAL
AACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA |HNHYTQKSLSLSLGK*
-|GGCCTCCCGTCCTCCATCGAGAAAAGCATCTCCAAA | (SEQ ID NO:32)

18G4 variant 3

CTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAG
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACGCC
AGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGGAGGGGAACGTC
TTCTCATGCTCCGTGATGCATGAGGCTCTGCACAAC
CACTACACGCAGAAGAGCCTCTCCCTGTCTCTGGGT
AAATGA

(SEQ ID NO:35)

GCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTG |APEFLGGPSVFLFPPKPKDTLMISRTPE|AJ001564
TTCCCCCCAAAACCCAAGGACACTCTCATGATCTCC |VTCVVVDVSQEDPEVQFNWYVDGVEV
CGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTG|HNAKTKPREEQFNSTYRVVSVLTVLHQ
AGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTAC | DWLNGKEYKCKVSNKGLPSSIEKTISKA
GTGGATGGCGTGGAGGTGCATAATGCCAAGAGAAAG |KGQPREPQVYTLPPSQEEMTKNQVSL
CCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTG | TCLVKGFYPSDIAVEWESNGQPENNYK
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTG | TTPPVLDSDGSFFLYSKLTVDKSRWQE
AACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA |GNVFSCSVMHEALHNHYTQKSLSLSLG|
GGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAA | Kk
GCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACC| (SEQ ID NO:34)

up=IGHC

349-355 (1998).
PMID: 9805657

Brusco A. et al,, Eur.
J. Immunogenet., 25,

Human Ig light |lg kappa(CK)
chain constant
region

AAGGACAGCACCTACAGCCTCAGCAGCACCCTGAGG
CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTAC
GCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCC
GTCACAAAGAGCTTCAACAGGGGAGAGTGTTAG
(SEQ ID NO:29)

ACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCA |TVAAPSVFIFPPSDEQLKSGTASVVGL |X96754
TCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTT |LNNFYPREAKVQWKVDNALQSGNSQE
GTGTGCCTGCTGAATAACTTCTATGCCAGAGAGGCC |SVTEQDSKDSTYSLSSTLTLSKADYEK
AAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCG |HKVYACEVTHQGLSSPVTKSFNRGECH|
GGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGC | (SEQ ID NO:28)

le&

http//www.imgt.ore/l |7EL
MGTrepertoire/index.p
hp?section=LocusGen
es&repertoire=genetab

o

up=IGKC
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.. N : H s : : Co so dir R
Loai ' Vinglg Trinh ty nucleotit Trinh tu axit amin Gortark | lide 1MGT Tham khao
Mouse Mouse lg 1gG1 variant 1 GCCAAAACGACACCCCCATCTGTCTATCCACTGGCCC|AKTTPPSVYPLAPGSAAQTNSMVTLG |J004523 http://www.imgtorg/l |Honjo T. et al., Cell,
(Scientific heavy chain CTGGATCTGCTGCCCAAASTAACTCCATGGTGACCCT |CLVKGYFPEPVTVTWNSGSLSSGVHTF [AH005309 MGTrepertoire/index.p |18, 559-568 (1979).
Name: Mus constant GGGATGCCTGGTCAAGGGCTATTTCCGTGAGCCAGT |PAVLESDLYTLSSSVTVPSSPRPSETV (V00793 hp?section=LocusGen |PMID: 115593
musculus) region GACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGG |TCNVAHPASSTKVDKKIVPRDGGCKPG |D78344 es&repertoire=genetabl
(CH1"CHa) TGTGCACAGCTTCCCAGCTGTCCTGGAGTCTGACCTC [ICTVPEVSSVFIFPPKPKDVLTITLTPKV sies=Mus muscul| Akahori Y. and

TACACTCTGAGCAGCTCAGTGACTGTCCCCTCGAGCC
CTCGGCCCAGCGAGACCGTCACCTGCAACGTTGCCC
ACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTG
TGCCCAGGGATTGTGGTTGTAAGCCTTGCATATGTAC
AGTCCCAGAAGTATCATCTGTCTTCATCTTCCCCCCA
AAGCCCAAGGATGTGCTCACCATTACTCTGACTCCTA
AGGTCACGTGTGTTGTGGTAGACATCAGCAAGGATGA
TCCCGAGGTCCAGTTCAGCTGGTTTGTAGATGATGTG
GAGGTGCACACAGCTCAGACGCAACCCCGGGAGGAG
CAGTTCAACAGCACTTTCCGCTCAGTCAGTGAACTTC
CCATCATGCACCAGGACTGGCTCAATGGCAAGGAGTT
CAAATGCAGGGTCAACAGTGCAGCTTTCCCTGCCCCC
ATCGAGAAAACCATCTCCAAAACCAAAGGCAGACCG
AAGGCTCCACAGGTGTACACCATTCCACCTCCCAAGG
AGCAGATGGCCAAGGATAAAGTCAGTCTGACCTGCAT]
GATAACAGACTTCTTCCCTGAAGACATTACTGTGGAG
TGGCAGTGGAATGGGCAGCCAGCGGAGAACTACAAG
AACACTCAGCCCATCATGAACACGAATGGCTCTTACT
TCGTCTACAGCAAGCTCAATGTGCAGAAGAGCAAGTG
GGAGGCAGGAAATACTTTCACCTGCTCTGTGTTACAT
GAGGGCCTGCACAACCACCATACTGAGAAGAGCCTC
TCCCACTCTCCTGGTAAATGA

(SEQ 1D NO: 45)

TCVVVDISKDDPEVQFSWFVDDVEVHT
AQTQPREEQFNSTFRSVSELPIMHQDW
LNGKEFKCRVNSAAFPAPIEKTISKTKG
RPKAPQVYTIPPPKEQMAKDKVSLTCM
ITDFFPEDITVEWQWNGQPAENYKNTQ
PIMNTNGSYFVYSKLNVQKSNWEAGNT
FTCSVLHEGLHNHHTEKSLSHSPGK
(SEQ ID NO: 44)

1gG1 variant 2

GCCAAAACGACACCCCCATCTGTCTATCCACTGGCCC
CTGGATCTGCTGCCCAAACTAACTCCATGGTGACCCT
GGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGT
GACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGG
TGTGCACACCTTCCCAGCTGTCCTGCAGTCTGAGCTC
TACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCA
CCTGGCCCAGCCAGACCGTCACCTGCAACGTTGCCC
ACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTG
TGCCCAGGGATTGTGGTTGTAAGCCTTGCATATGTAC
AGTCCCAGAAGTATCATCTGTCTTCATCTTCCCCCCA
AAGCCCAAGGATGTGCTCACCATTACTCTGACTCCTA
AGGTCACGTGTGTTGTGGTAGACATCAGCAAGGATGA
TCCCGAGGTCCAGTTCAGCTGGTTTGTAGATGATGTG
GAGGTGCACACAGCTCAGACGAAACCCCGGGAGGAG
CAGATCAACAGCACTTTCCGTTCAGTCAGTGAACTTC
CCATCATGCACCAGGACTGGCTCAATGGCAAGGAGTT)
CAAATGCAGGGTCAACAGTGCAGCTTTCCCTGCCCCC
ATCGAGAAAACCATCTCCAAAACCAAAGGCAGACCG
AAGGCTCCACAGGTGTACACCATTCCACGTCCCAAGG
AGCAGATGGCCAAGGATAAAGTCAGTCTGACCTGCAT
GATAACAAACTTCTTCCCTGAAGACATTACTGTGGAG
TGGCAGTGGAATGGGCAGCCAGCGGAGAACTACAAG
AACACTCAGCCCATCATGGACACAGATGGCTCTTACT
TCGTCTACAGCAAGCTCAATGTGCAGAAGAGCAACTG
GGAGGCAGGAAATACTTTCACCTGCTCTGTGTTACAT
GAGGGCCTGCACAACCACCATACTGAGAAGAGCCTC
TCCCACTCTCCTGGTAAATGA

(SEQ ID NO: 47)

AKTTPPSVYPLAPGSAAQTNSMVTLG |L35252
CLVKGYFPEPVTVTWNSGSLSSGVHTF
PAVLQSDLYTLSSSVTVPSSTWPSQTV
TCNVAHPASSTKVDKKIVPRDCGCKPC
ICTVPEVSSVFIFPPKPKDVLTITLTPKV
TCVVVDISKDDPEVQFSWFVDDVEVHT
AQTKPREEQINSTFRSVSELPIMHQDWL
NGKEFKCRVNSAAFPAPIEKTISKTKGR
PKAPQVYTIPPPKEQMAKDKVSLTCMI
TNFFPEDITVEWQWNGQPAENYKNTQP
IMDTDGSYFVYSKLNVQKSNWEAGNTF
TCSVLHEGLHNHHTEKSLSHSPGK
(SEQ ID NO: 46)

1gG2a variant 1

GCCAAAACAACAGCCCCATCGGTCTATCCACTGGCC
CCTGTGTGTGGAGATACAACTGGCTCCTCGGTGACTC
TAGGATGCCTGGTCAAGGGTTATTTCCCTGAGCCAGT
GACCTTGACCTGGAACTCTGGATCCCTGTCCAGTGGT
GTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCT
ACACCCTCAGCAGCTCAGTGACTGTAACCTCGAGCAC
CTGGCCCAGCCAGTCCATCACCTGCAATGTGGCCCA
CCCGGCAAGCAGCACCAAGGTGGACAAGAAAATTGA
GCCCAGAGGGCCCACAATCAAGCCGTGTCGTCCATG
CAAATGCCCAGCACCTAACCTCTTGGGTGGACCATCGC
GTCTTCATCTTCCCTCCAAAGATCAAGGATGTACTCA
TGATCTCCCTGAGCCCCATAGTCACATGTGTGGTGGT
GGATGTGAGCGAGGATGACCCAGATGTCCAGATCAG
CTGGTTTGTGAACAACGTGGAAGTACACACAGCTCAG
ACACAAACCCATAGAGAGGATTACAACAGTACTCTCC
GGGTGGTCAGTGCCCTCCCCATCGCAGCACCAGGACT
GGATGAGTGGCAAGGAGTTCAAATGCAAGGTCAACA
ACAAAGACCTCCCAGCGCCCATCGAGAGAACCATCT
CAAAACCCAAAGGGTCAGTAAGAGCTCCACAGGTATA
TGTCTTGCCTCCACCAGAAGAAGAGATGACTAAGAAA
CAGGTCACTCTGACCTGCATGGTCACAGACTTCATGC
CTGAAGACATTTACGTGGAGTGGACCAACAACGGGA
AAACAGAGCTAAACTACAAGAACACTGAACCAGTCCT
GGACTCTGATGGTTCTTACTTCATGTACAGCAAGCTG
AGAGTGGAAAAGAAGAACTGGGTGGAAAGAAATAGC
TACTCCTGTTCAGTGGTCCACGAGGGTCTGCACAATC
ACCACACGACTAAGAGCTTCTCCCGGACTCCGGGTA
AATGA

(SEQ ID NO: 49)

AKTTAPSVYPLAPVCGDTTGSSVTLGC|J00470
LVKGYFPEPVTLTWNSGSLSSGVHTFP |AH005309
AVLQSDLYTLSSSVTVTSSTWPSQSIT |V00825
CNVAHPASSTKVDKKIEPRGPTIKPCPP | V00766
CKCPAPNLLGGPSVFIFPPKIKDVLMISL|D78344
SPIVTCVVVDVSEDDPDVQISWFVNNV
EVHTAQTQTHREDYNSTLRVVSALPIQ
HQDWMSGKEFKCKVNNKDLPAPIERTI
SKPKGSVRAPQVYVLPPPEEEMTKKQV
TLTCMVTDFMPEDIYVEWTNNGKTELN
YKNTEPVLDSDGSYFMYSKLRVEKKNW
VERNSYSCSVVHEGLHNHHTTKSFSRT
PGK

(SEQ ID NO: 48)

12

us&group=IGHC

Kurosawa Y.,
Genomics., 41, 100-
104 (1997). PMID:
9126488

Honjo T. et al., Cell.
18,559-568 (1979).
PMID: 115593

Yamawaki-Kataoka Y.|
et al., Nucleic Acids
Res., 9, 1365-1381
(1981). PMID:
6262729

Ollo R. et al., Proc.
Natl. Acad. Sci.
USA. 78, 2442-2446
(1981). PMID:
6787604

Sikorav J.L. et al,,
Nucleic Acids Re:
3143-3155 (1980).
PMID: 6777755

Akahori Y. and
Kurosawa Y.,
Genomics., 41, 100~
104 (1997). PMID:
9126488
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1gG2a variant 2

GCCAAAACAACAGCCCCATCGGTCTATCCACTGGCC
CCTGTGTGTGGAGATACAACTGGCTCCTCGGTGACTC
TAGGATGCCTGGTCAAGGGTTATTTCCCTGAGCCAGT
GACCTTGACCTGGAACTCTGGATCCCTGTCCAGTGGT
GTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCT
ACACCCTCAGCAGCTCAGTGACTGTAACCTCGAGCAC
CTGGCCCAGCCAGTCCATCACCTGCAATGTGGCCCA
CCCGGCAAGCAGCACCAAGGTGGACAAGAAAATTGA
GCCCAGAGGGCCCACAATCAAGCCCTGTCCTCCATG
CAAATGCCCAGCACCTAACCTCTTGGGTGGACCATCC
GTCTTCATCTTCCCTCCAAAGATCAAGGATGTACTCA
TGATCTCCCTGAGTCCCATGGTCACATGTGTGGTGGT
GGATGTGAGCGAGGATGACCCAGATGTCCAGATCAG
CTGGTTCGTGAACAACGTGGAAGTACTCACAGCTCAG
ACACAAACCCATAGAGAGGATTACAACAGTACTCTCC
GGGTGGTCAGTGCCCTCCCCATCCAGCACCAGGACT
GGATGAGTGGCAAGGAGTTCAAATGCAAGGTCAACA
ACAAAGCCCTCCCAGCGCCCATCGAGAGAACCATCT
CAAAACCCAAAGGGTCAGTAAGAGCTCCACAGGTATA
TGTCTTGCCTCCACCAGAAGAAGAGATGACTAAGAAA
CAGGTCACTCTGACCTGCATGGTCACAGACTTCATGC
CTGAAGACATTTACGTGGAGTGGACCAACAAGGGGA
AAACAGAGCTAAACTACAAGAACACTGAACCAGTCCT
GGACTCTGATGGTTCTTACTTCATGTACAGCAAGCTG
AGAGTGGAAAAGAAGAACTGGGTGGAAAGAAATAGC
TACTCCTGTTCAGTGGTCCACGAGGGTCTGCACAATC
ACCACACGACTAAGAGCTTCTCCCGGACTCCGGGTA

AATGA
(SEQID NO: 51)

AKTTAPSVYPLAPVCGDTTGSSVTLGC
LVKGYFPEPVTLTWNSGSLSSGVHTFP
AVLQSDLYTLSSSVTVTSSTWPSQSIT

CNVAHPASSTKVDKKIEPRGPTIKPCPP
CKCPAPNLLGGPSVFIFPPKIKDVLMISL|
SPMVTCVVVDVSEDDPDVQISWFVNN

VEVLTAQTQTHREDYNSTLRVVSALPI

QHQDWMSGKEFKCKVNNKALPAPIERT
1SKPKGSVRAPQVYVLPPPEEEMTKKQ
VTLTCMVTDFMPEDIYVEWTNNGKTEL
NYKNTEPVLDSDGSYFMYSKLRVEKKN
WVERNSYSCSVVHEGLHNHHTTKSFSR
TPGK

(SEQ ID NO: 50)

X16997

1gG2b variant 1

GCCAAAACAACACCCCCATCAGTCTATCCACTGGCCC|
CTGGGTGTGGAGATACAACTGGTTCCTCCGTGACTCT
GGGATGCCTGGTCAAGGGCTACTTCCCTGAGTCAGT
GACTGTGACTTGGAACTCTGGATCCCTGTCCAGCAGT
GTGCACACCTTCCCAGCTCTCCTGCAGTCTGGACTCT
ACACTATGAGCAGCTCAGTGACTGTCCCCTCCAGCAC
TTGGCCAAGTCAGACCGTCACCTGCAGCGTTGCTCAC
CCAGCCAGCAGCACCACGGTGGACAAAAAACTTGAG
CCCAGCGGGCCCATTTCAACAATCAACCCCTGTCCTC
CATGCAAGGAGTGTCACAAATGCCCAGCTGCTAACCT
CGAGGGTGGACCATCCGTCTTCATCTTCCCTGCAAAT
ATCAAGGATGTACTCATGATCTCCCTGACACCCAAGG
TCACGTGTGTGGTGGTGGATGTGAGCGAGGATGACC
CAGACGTCCAGATCAGCTGGTTTGTGAACAACGTGGA
AGTACACACAGCTCAGACACAAACCCATAGAGAGGAT
TACAACAGTACTATCCGGGTGGTCAGCACCCTCCCCA
TCCAGCACCAGGACTGGATGAGTGGCAAGGAGTTCA
AATGCAAGGTCAACAACAAAGACCTCCCATCACCCAT
CGAGAGAACCATCTCAAAAATTAAAGGGCTAGTCAGA
GCTCCACAAGTATACATCTTGCCGCCACCAGCAGAGC
AGTTGTCCAGGAAAGATGTCAGTCTCACTTGCCTGGT
CGTGGGCTTCAACCCTGGAGACATCAGTGTGGAGTG
GACCAGCAATGGGCATACAGAGGAGAACTACAAGGA
CACCGCACCAGTCCTAGACTCTGACGGTTCTTACTTC
ATATATAGCAAGCTCAATATGAAAACAAGCAAGTGGG
AGAAAACAGATTCCTTCTCATGCAACGTGAGACACGA
GGGTCTGAAAAATTACTACCTGAAGAAGACCATCTCC
CGGTCTCCGGGTAAATGA

(SEQ ID NO: 63)

AKTTPPSVYPLAPGCGDTTGSSVTLGC
LVKGYFPESVTVTWNSGSLSSSVHTFP
ALLQSGLYTMSSSVTVPSSTWPSQTVT
CSVAHPASSTTVDKKLEPSGPISTINPC
PPCKECHKCPAPNLEGGPSVFIFPPNIK
DVLMISLTPKVTCVVVDVSEDDPDVGI
SWFVNNVEVHTAQTQTHREDYNSTIRV
VSTLPIQHQDWMSGKEFKCKVNNKDLP
SPIERTISKIKGLVRAPQVYILPPPAEQL
SRKDVSLTCLVVGFNPGDISVEWTSNG
HTEENYKDTAPVLDSDGSYFIYSKLNM
KTSKWEKTDSFSCNVRHEGLKNYYLKK
TISRSPGK

(SEQ ID NO: 52)

J00461
AHO005309
V00801
D78344

Morgado M.G. et al.
EMBO J, 8, 3245-

3251 (1989). PMID:
2510996

18G2b variant 2

GCCAAAACAACACCCCCATCAGTCTATCCACTGGCCC
CTGGGTGTGGAGATACAACTGGTTCCTCCGTGACCTC
TGGGTGCCTGGTCAAGGGGTACTTCCCTGAGCCAGT
GACTGTGAGCTTGGAACTCTGGATCCCTGTCCAGCAGT
GTGCACACCTTCCCAGCTCTCCTGCAGTCTGGACTCT
ACACTATGAGCAGCTCAGTGACTGTCCCCTCCAGCAC
CTGGCCAAGTCAGACCGTCACCTGCAGCGTTGCTCA
CCCAGCCAGCAGCACCACGGTGGACAAAAAACTTGA
GCCCAGCGGGCCCATTTCAACAATCAACCCCTGTCCT
CCATGCAAGGAGTGTCACAAATGCCCAGCTCCTAACC
TCGAGGGTGGACCATCCGTCTTCATCTTCCCTCCAAA
TATCAAGGATGTACTCATGATCTCCCTGACACCCAAG
GTCACGTGTGTGGTGGTGGATGTGAGCGAGGATGAC
CCAGACGTCCAGATCAGCTGGTTTGTGAACAACGTGG
AAGTACACACAGCTCAGACACAAACGCATAGAGAGG
ATTACAACAGTACTATCCGGGTGGTCAGCACCCTCCC
CATCCAGCACCAGGACTGGATGAGTGGCAAGGAGTT
CAAATGCAAGGTGAACAACAAAGACCTCCCATCACCC
ATCGAGAGAACCATCTCAAAAATTAAAGGGCTAGTCA
GAGCTCCACAAGTATACACTTTGCCGCCAGCAGCAGA
GCAGTTGTCCAGGAAAGATGTCAGTCTCACTTGCCTG
GTCGTGGGCTTCAACCCTGGAGACATCAGTGTGGAGT
GGACCAGCAATGGGCATACAGAGGAGAACTACAAGG
ACACCGCACCAGTTCTTGACTCTGAGGGTTCTTACTT
CATATATAGCAAGCTCAATATGAAAACAAGCAAGTGG
GAGAAAACAGATTCCTTCTCATGCAACGTGAGACACG
AGGGTCTGAAAAATTACTACCTGAAGAAGACCATCTC
CCGGTCTCCGGGTAAATGA

(SEQ ID NO: 55)

AKTTPPSVYPLAPGCGDTTGSSVTSG
CLVKGYFPEPVTVTWNSGSLSSSVHTF
PALLQSGLYTMSSSVTVPSSTWPSQTV|
TCSVAHPASSTTVDKKLEPSGPISTINP
CPPCKECHKCPAPNLEGGPSVFIFPPNI
KDVLMISLTPKVTCVVVDVSEDDPDVQ
ISWFVNNVEVHTAQTQTHREDYNSTIRV|
VSTLPIQHQDWMSGKEFKCKVNNKDLP
SPIERTISKIKGLVRAPQVYTLPPPAEQL
SRKDVSLTCLVVGFNPGDISVEWTSNG
HTEENYKDTAPVLDSDGSYFIYSKLNM
KTSKWEKTDSFSCNVRHEGLKNYYLKK
TISRSPGK

(SEQ ID NO: 64)

V00763

Yamawaki-Kataoka Y.
et al., Nature, 283,
786-789 (1980).
PMID: 6766534

Ollo R. and Rougeon
F.. Nature, 296, 761-
763 (1982). PMID:
6803173

Akahori Y. and
Kurosawa Y.,
Genomics., 41, 100~
104 (1997). PMID:
9126488

13

Tucker PW. et al,
Science, 206, 1303-
1306 (1979). PMID:
117549
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1gG2c variant 1

GCCAAAACAACAGCCCCATCGGTCTATCCACTGGCC
CCTGTGTGTGGAGGTACAACTGGCTCCTCGGTGACTC
TAGGATGCCTGGTCAAGGGTTATTTCCCTGAGCCAGT
GAGCTTGACCTGGAACTCTGGATCCCTGTCCAGTGGT
GTGCACAGCTTCCCAGCTCTCCTGCAGTCTGGCCTCT
ACACCCTCAGCAGCTCAGTGACTGTAACCTCGAACAC
CTGGCCCAGCCAGACCATCAGCTGCAATGTGGCGCA
CCCGGCAAGCAGCACCAAAGTGGACAAGAAAATTGA
GCCCAGAGTGCCCATAACACAGAACCCCTGTCCTCC
ACTCAAAGAGTGTCCCCCATGCGCAGCTCCAGACCT
CTTGGGTGGACCATCCGTCTTCATCTTCCCTCCAAAG
ATCAAGGATGTACTCATGATCTCCCTGAGCCCCATGG
TCACATGTGTGGTGGTGGATGTGAGCGAGGATGACC
CAGAGGTCCAGATCAGCTGGTTTGTGAACAACGTGGA
AGTACACACAGCTCAGACACAAACCCATAGAGAGGAT
TAGAACAGTACTCTCCGGGTGGTCAGTGCCCTCCCCA
TCCAGCACCAGGACTGGATGAGTGGCAAGGAGTTCA
AATGCAAGGTCAACAACAGAGCCCTCCCATCCCCCAT
CGAGAAAACCATCTCAAAACCCAGAGGGCCAGTAAG
AGCTCCACAGGTATATGTCTTGCCTCCACCAGCAGAA
GAGATGACTAAGAAAGAGTTCAGTCTGACCTGCATGA
TCACAGGCTTCTTACCTGCCGAAATTGCTGTGGACTG
GACCAGCAATGGGCGTACAGAGCAAAACTACAAGAA
CACCGCAACAGTCCTGGACTCTGATGGTTCTTACTTC
ATGTACAGCAAGCTCAGAGTACAAAAGAGCACTTGGG
AAAGAGGAAGTCTTTTCGCCTGCTCAGTGGTCCACGA
GGTGCTGGACAATCACCTTACGACTAAGACCATCTCC
CGGTCTCTGGGTAAATGA

(SEQ ID NO: 57)

AKTTAPSVYPLAPVCGGTTGSSVTLGC
LVKGYFPEPVTLTWNSGSLSSGVHTFP
ALLQSGLYTLSSSVTVTSNTWPSQTIT
CNVAHPASSTKVDKKIEPRVPITGNPCP
PLKECPPCAAPDLLGGPSVFIFPPKIKD
VLMISLSPMVTCVVVDVSEDDPDVQIS
WFVNNVEVHTAQTQTHREDYNSTLRV
VSALPIQHQDWMSGKEFKCKVNNRALP
SPIEKTISKPRGPVRAPQVYVLPPPAEE
MTKKEFSLTCMITGFLPAEIAVDWTSNG
RTEQNYKNTATVLDSDGSYFMYSKLRV
QKSTWERGSLFACSVVHEVLHNHLTTK
TISRSLGK

(SEQ ID NO: 56)

1gG2¢ variant 2

GCCAAAACAACAGCCCCATCGGTCTATCCACTGGCG
CCTGTGTGTGGAGGTACAACTGGCTCCTCGGTGACTC
TAGGATGCCTGGTCAAGGGTTATTTCCCTGAGCCAGT
GACCTTGACCTGGAACTCTGGATCCCTGTCCAGTGGT
GTGCACAGCTTCCCAGCTCTCCTGCAGTGTGGCCTCT
ACACCCTCAGCAGCTCAGTGACTGTAACCTCGAACAC
CTGGCCCAGCCAGACCATCACCTGCAATGTGGCCCA
CCCGGCAAGCAGCACCAAAGTGGACAAGAAAATTGA
ATCCAGAAGGCCCATACCACCCAACTCCTGTCCTCCA
TGCAAAGAGTGTTCCATATTCCCAGGTCCTGACCTCT
TGGGTGGACCATCCGTCTTCATCTTCCCTCCAAAGAT
CAAGGATGTACTCATGATCTCCCTGAGCGCCATAGTC
ACATGTGTGGTGGTGGATGTGAGCGAGGATGACCCA
GATGTCCAGATCAGCTGGTTTGTGAACAACGTGGAAG
TACACACAGCTCAGACACAAACCCATAGAGAGGATTA
CAACAGTACTCTCCGGGTGGTCAGTGCCCTCGCCATC
CAGCACCAGGACTGGATGAGTGGCAAGGAGTTCAAA
TGCAAGGTCAACAACAGAGCCCTCCCATCCCCCATC
GAGAAAACCATCTCAAAACCCAGAGGGCCAGTAAGA
GCTCCACAGGTATATGTCTTGCCTCCACCAGCAGAAG
AGATGACTAAGAAAGAGTTCAGTCTGACCTGCATGAT
CACAGACTTCTTACCTGCCGAAATTGCTGTGGACTGG
ACCAGCAATGGGCATAAAGAGCTGAACTACAAGAACA
CCGCACCAGTCGTGGACACTGATGGTTCTTACTTCAT
GTACAGCAAGCTCAGAGTGCAAAAGAGCACTTGGGA
AAAAGGAAGTCTTTTCGCCTGCTCAGTGGTCCACGAG
GGTCTGCACAATCACCATACGACTAAGACCATCTCCC
GGTCTCTGGGTAAATGA

(SEQ ID NO: 59)

AKTTAPSVYPLAPVCGGTTGSSVTLGC
LVKGYFPEPVTLTWNSGSLSSGVHTFP
ALLQSGLYTLSSSVTVTSNTWPSQTIT
CNVAHPASSTKVDKKIESRRPIPPNSCP
PCKECSIFPAPDLLGGPSVFIFPPKIKDV
LMISLSPIVTCVVVDVSEDDPDVQISWF
VNNVEVHTAQTQTHREDYNSTLRVVS
ALPIQHQDWMSGKEFKCKVNNRALPSP
IEKTISKPRGPVRAPQVYVLPPPAEEMT
KKEFSLTCMITDFLPAEIAVDWTSNGHK
ELNYKNTAPVLDTDGSYFMYSKLRVQK
STWEKGSLFACSVVHEGLHNHHTTKTI
SRSLGK

(SEQ ID NO: 58)

Olle R. and Rougeon
F.. Cell, 32, 515-523
(1983). PMID:
6297797

1gG2c variant 3

GCCAAAACAACAGCCCCATCGGTCTATCCACTGGCC

GCCTGTGTGTGGAGGTAGAAGTGGGTCCTCGGTGAGTC
TAGGATGCCTGGTCAAGGGTTATTTCCCTGAGCCAGT
GACCTTGACCTGGAAGTCTGGATCCCTGTCCAGTGGT
GTGCACACCTTCCCAGCTCTCGTGCAGTCTGGCCTCT
AGACCCTCAGCAGCTGAGTGAGTGTAAGCTCGAACAC
CTGGCCCAGCCAGACCATGACCTGCAATGTGGCCCA

CCCGGCAAGCAGCACCAAAGTGGACAAGAAAATTGA

GCCCAGAGTGCCCATAAGACAGAAGCCCTGTCCTCG

ACTCAAAGAGTGTCCCCCATGCGCAGCTCCAGACCT

CTTGGGTGGACCATCCGTCTTCATCTTCCCTCCAAAG
ATGAAGGATGTACTCATGATCTGCCTGAGCCCCATGG
TCACATGTGTGGTGGTGGATGTGAGCGAGGATGACC

CAGACGTCCAGATCAGCTGGTTTGTGAACAACGTGGA
AGTACACACAGCTCAGACACAAACCCATAGAGAGGAT
TACAACAGTACTCTCCGGGTGGTCAGTGCCCTCCCCA
TCCAGCACCAGGACTGGATGAGTGGCAAGGAGTTCA

AATGCAAGGTCAACAACAGAGCCCTCCCATCCOCCAT
CGAGAAAACCATCTCAAAACCCAGAGGGCCAGTAAG

AGCTCCACAGGTATATGTCTTGCCTCCACCAGCAGAA
GAGATGACTAAGAAAGAGTTCAGTCTGACCTGCATGA
TCACAGGCTTCTTACCTGCCGAAATTGCTGTGGACTG
GAGCAGCAATGGGCGTACAGAGCAAAACTACAAGAA

CACCGCAACAGTCCTGGACTCTGATGGTTCTTACTTC
ATGTACAGCAAGCTCAGAGTAGAAAAGAGCACTTGGG!
AAAGAGGAAGTCTTTTCGCCTGCTCAGTGGTCCACGA
GGGTCTGCACAATCACCTTACGACTAAGACCATCTCC
CGGTCTCTGGGTAAATGA

(SEQ 1D NO: 61)

AKTTAPSVYPLAPVCGGTTGSSVTLGC
LVKGYFPEPVTLTWNSGSLSSGVHTFP
ALLQSGLYTLSSSVTVTSNTWPSQTIT

CNVAHPASSTKVDKKIEPRVPITQNPCP
PLKEGPPCAAPDLLGGPSVFIFPPKIKD
VLMISLSPMVTCVVVDVSEDDPDVQIS

WFVNNVEVHTAQTQTHREDYNSTLRY

VSAI_PIQHQDWMSGKEFKCKVNNRALP
SPIEKTISKPRGPVRAPQVYVLPPPAEE
MTKKEFSLTCMITGFLPAEIAVDWTSNG
RTEQNYKNTATVLDSDGSYFMYSKLRV
QKSTWERGSLFACSVVHEGLHNHLTTK
TISRSLGK

(SEQ ID NO: 60)

Morgado M.G. et al.,
EMBO J., 8, 3245-

3251 (1989). PMID:
2510896

Martin RM. et al.,
Immunogenatics, 46,
167-168 (1997).
PMID: 9162106

14
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IgG3

ATGTGAGCGAGGATGACCCAGATGTCCATGTCAGCTG|GK

CAGCCCCGTGAAGCTCAGTACAACAGTACCTTCCGA
GTGGTCAGTGCCCTCCCCATCCAGCACCAGGACTGG
ATGAGGGGCAAGGAGTTCAAATGCAAGGTCAACAAC
AAAGCCCTCCCAGCCCCCATCGAGAGAAGCATCTCA
AAACCCAAAGGAAGAGCCCAGACACCTCAAGTATAC
ACCATACCCCCACCTCGTGAACAAATGTCCAAGAAGA
AGGTTAGTCTGACCTGCCTGGTCACCAACTTCTTCTC
TGAAGCCATCAGTGTGGAGTGGGAAAGGAACGGAGA
ACTGGAGCAGGATTACAAGAACACTCCACCCATCCTG
GACTCAGATGGGACCTACTTCCTCTACAGCAAGCTCA
CTGTGGATACAGACAGTTGGTTGCAAGGAGAAATTTT
TACCTGCTCCGTGGTGCATGAGGCTCTCCATAACCAC
CACACACAGAAGAAGCTGTCTCGCTCCCCTGGTAAAT

GA
(SEQ ID NO: 63)

GTTTGTGGACAACAAAGAAGTACACACAGCCTGGACA | (SEQ ID NO: 62)

GCTACAACAACAGCCCCATCTGTCTATCCCTTGGTCC |ATTTAPSVYPLVPGCSDTSGSSVTLGC|J00451

CTGGCTGCAGTGACACATCTGGATCGTCGGTGACACT |LVKGYFPEPVTVKWNYGALSSGVRTVS|AH005308
GGGATGCCTTGTCAAAGGCTACTTCCCTGAGCCGGTA|SVLQSGFYSLSSLYTVPSSTWPSQTVI X00915

ACTGTAAAATGGAACTATGGAGCCCTGTCCAGCGGTG|CNVAHPASKTELIKRIEPRIPKPSTFPGS |D78343

TGCGCACAGTCTCATCTGTCCTGCAGTCTGGGTTCTA | SCPPGNILGGPSVFIFPPKPKDALMISL
TTCCCTCAGCAGCTTGGTGACTGTACCCTCCAGCACG | TPKVTCVVVDVSEDDPDVHVSWFVDN
TGGCCCAGCCAGACTGTCATCTGCAACGTAGCCCAC |KEVHTAWTQPREAQYNSTFRVVSALPI
CCAGCCAGCAAGACTGAGTTGATCAAGAGAATCGAG |QHQDWMRGKEFKCKVNNKALPAPIERT
COTAGAATACCCAAGCCCAGTAGCCCCCCAGGTTCTT [ISKPKGRAQTPQVYTIPPPREQMSKKK
CATGCCCACCTGGTAACATCTTGGGTGGACCATCCGT |VSLTCLVTNFFSEAISVEWERNGELEQD
CTTCATCTTCCCCCCAAAGCCCAAGGATGCACTCATG | YKNTPPILDSDGTYFLYSKLTVDTDSWL
ATCTCCCTAACCCCCAAGGTTACGTGTGTGGTGGTGG | QGEIFTCSYVHEALHNHHTQKNLSRSP

Stanton LW. and
Marcu K.B., Nucleic
Acids Res., 10, 5993-
6006 (1982). PMID:
6292864

Wels JA. etal,
EMBO J,, 3, 2041~
2046 (1984). PMID:
6092053

Akahori Y. and
Kurosawa Y.,
Genomics., 41, 100~
104 (1997). PMID:
9126488

Mouse Ig light |lg kappa (CK)

chain constant

region

ACAGCACCTACAGCATGAGCAGCACCCTCACGTTGA
CCAAGGACGAGTATGAACGACATAACAGCTATACCTG
TGAGGCCACTCACAAGACATCAACTTCACCCATTGTC
AAGAGCTTCAACAGGAATGAGTGTTAG

(SEQ ID NO: 37)

GCTGATGCTGCACCAACTGTATCCATCTTCCCAGCAT |ADAAPTVSIFPPSSEQLTSGGASVVGF V00807
CCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCGT |LNNFYPKDINVKWKIDGSERQNGVLNS V00777
GTGCTTCTTGAACAACTTCTACCCCAAAGACATCAAT |WTDQDSKDSTYSMSSTLTLTKDEYERH|V01569
GTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATG [NSYTCEATHKTSTSPIVKSFNRNEC
GCGTCCTGAACAGTTGGACTGATCAGGACAGCAAAG | (SEQ ID NO: 36)

V00808
X87002
X67003
X67004
X67005
X67006
X67007
X67008
X670C9
X67010
X67011
X67012

http://www.imgtorg/l |Hieter P.A et al,
MGTrepertoire/index.p | Cell, 22, 197-207
hp?section=LocusGen |(1980). PMID:

6775818

es&repertoire
2

=Mus muscull

us&group=IGKC

Max EE. etal, J.
Biol. Chem., 256.
5116-5120 (1981).
PMID: 6262318

Seidman J.G. et al.,
Nature, 280, 370-375
(1979). PMID: 111146

Solin M.L. and
Kaartinen M.,
Immunogenetics, 37.
401-407 (1993).
PMID: 8436414

Ig lambda 1(CL)

AGCAACAACAAGTACATGGCTAGCAGCTACCTGACCC
TGACAGCAAGAGCATGGGAAAGGCATAGCAGTTACA

GCTGCCAGGTCACTCATGAAGGTCACACTGTGGAGA

AGAGTTTGTCCCGTGCTGACTGTTCCTAG

(SEQ 1D NO: 39)

GGCCAGCCCAAGTCTTCGCCATCAGTCACCCTGTTTC [GQPKSSPSVTLFPPSSEELETNKATLY |J00587
CACCTTCCTCTGAAGAGCTCGAGACTAACAAGGCCAC|CTITDFYPGVVTVDWKVDGTPVTQGME|AHO005311
ACTGGTGTGTACGATCACTGATTTCTACCCAGGTGTG | TTQPSKQSNNKYMASSYLTLTARAWER| X58411
GTGACAGTGGACTGGAAGGTAGATGGTACCCCTGTC |HSSYSCQVTHEGHTVEKSLSRADCS
ACTCAGGGTATGGAGACAACCCAGGCTTCCAAACAG | (SEQ ID NO: 38)

V00814

http://www.imgt.or,

T [Selsing E. et al, Proc.

MGTrepertoire/index.p |Natl. Acad. Sci. USA,
hp?section=LocusGen |79, 4681-4685
es&repertoire=genetabl| (1582). PMID:

s muscul| 6812053

Ig lambda 2(CL)

GCAACAAGTTCATGGCCAGCAGCTTCCTACATTTGAC
ATCGGACCAGTGGAGATCTCACAACAGTTTTACCTGT
CAAGTTACACATGAAGGGGACACTGTGGAGAAGAGT
CTGTCTCCTGCAGAATGTCTCTAA

(SEQ ID NO: 41)

GGTCAGCCCAAGTCCACTCCCACTCTCACCGTGTTTC |GQPKSTPTLTVFPPSSEELKENKATLY |J00595
CACCTTCCTCTGAGGAGCTCAAGGAAAACAAAGCCAC|CLISNFSPSGVTVAWKANGTPITQGVD |AH001968
ACTGGTGTGTCTGATTTCCAACTTTTCCCCGAGTGGT | TSNPTKEGNKFMASSFLHLTSDQWRSH|J00592
GTGACAGTGGCCTGGAAGGCAAATGGTACACCTATCA|NSFTCQVTHEGDTVEKSLSPAECL
CCCAGGGTGTGGACACTTCAAATCCCACCAAAGAGG | (SEQ ID NO: 40)

AHO001967
X58414

Ig lambda 3(CL)

GACAACAAGTACATGGCCAGCAGCTTCTTACATTTGA
CATCGGACCAGTGGAGATCTCACAACAGTTTTACCTG
CCAAGTTACACATGAAGGGGACACTGTGGAGAAGAG
TCTGTCTCCTGCAGAATGTCTCTAA

(SEQ ID NO: 43)

GGTCAGCCCAAGTCCACTCCCACACTCACCATGTTTC |GQPKSTPTLTMFPPSPEELQENKATLYV |J00585
CACCTTCCCCTGAGGAGCTCCAGGAAAACAAAGCCA |CLISNFSPSGVTVAWKANGTPITQGVD |AHO0S311
CACTCGTGTGTCTGATTTCCAATTTTTCCCCAAGTGG | TSNPTKEDNKYMASSFLHLTSDQWRSH|X58415
TGTGACAGTGGCCTGGAAGGCAAATGGTACACCTATC|NSFTCQVTHEGDTVEKSLSPAECL
ACCCAGGGTGTGGACACTTCAAATCCCACCAAAGAG | (SEQ ID NO: 42)

X58411

usRgroup=IGLC

Weiss S. and Wu GE,
EMBO J.. 6, 927-937
(1987). PMID:
3109891

Bernard O. et al.,
Cell, 15, 1133-1144
(1978). PMID: 103630

Selsing E. et al,, Proc.
Natl. Acad. Sci. USA,
79, 4681-4685
(1982). PMID:
6812053

Wu G. et al.. Cell, 33,
77-83 (1983) . PMID:
8432336

Weiss S. and Wu GE,
EMBO J. 6,927-937
(1987). PMID:
3109891

Selsing E. et al, Proc.
Natl. Acad. Sci. USA,
79, 4681-4685
(1982). PMID:
6812053

Weiss S. and Wu GE,
EMBO J., 6, 927-937
(1987). PMID:
3109891
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Loai

Vung lg

Trinh tu nucleotit

GenBank
Accession No.

Trinh tu axit amin

Co s dir
liéu IMGT

| Tham khéo

Bovine
(Scientific
Name: Bos
taurus)

Bovine lg
heavy chain
constant
region
(CH1"CH3)

1gG1
variant 1

GCCTCCACGACAGCCCCGAAAGTCTACCCTCTGAGTTC
TTGCTGCGGGGACAAGTCCAGCTCCACCGTGACCCTGG
GCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGTGCA
CACCTTCCCGGCTGTCCTTCAGTCCTCCGGGCTGTACT
CTCTCAGGAGCATGGTGACCGTGCCCGGCAGCACCTCA
GGACAGACCTTCACCTGCAACGTAGCCCACCCGGCCAG
GAGCACCAAGGTGGACAAGGCTGTTGATCCCACATGCA
AACCATCACCCTGTGACTGTTGCCCACCCCCTGAGCTC
CCCGGAGGACCCTCTGTCTTCATCTTCCCACCGAAAGC
CAAGGACACCCTCACAATCTCGGGAACGCCCGAGGTCA
CGTGTGTGGTGGTGGACGTGGGCCACGATGACGCCGAG
GTGAAGTTCTCCTGGTTCGTGGACGACGTGGAGGTAAA
CACAGCCACGACGAAGCCGAGAGAGGAGCAGTTCAACA
GCACCTACCGCGTGGTCAGCGCCCTGCGCATCCAGCAC
CAGGACTGGACTGGAGGAAAGGAGTTCAAGTGCAAGGT
CCACAACGAAGGCCTCCCGGCCCCCATCGTGAGGACCA
TCTCCAGGACCAAAGGGCCGGCCCGGGAGCCGCAGGT
GTATGTCCTGGCCCCACCCCAGGAAGAGCTCAGCAAAA
GCACGGTCAGCCTCACCTGCATGGTCACCAGCTTCTAC
CCAGACTACATCGCCGTGGAGTGGCAGAGAAACGGGCA
GCCTGAGTCGGAGGACAAGTACGGCACGACCCCGCCC
CAGCTGGACGCCGACAGCTCCTACTTCCTGTACAGCAA
GCTCAGGGTGGACAGGAACAGCTGGCAGGAAGGAGAC
ACCTACACGTGTGTGGTGATGCACGAGGCCCTGCACAA
TCACTACACGCAGAAGTCCACCTCTAAGTCTGCGGGTA

AATGA
(SEQ ID NO: 67)

ASTTAPKVYPLSSCCGDKSSSTVTLGC|X62916
LVSSYMPEPVTVTWNSGALKSGVHTFP
AVLQSSGLYSLSSMVTVPGSTSGQTFT
CNVAHPASSTKVDKAVDPTCKPSPCD

CCPPPELPGGPSVFIFPPKPKDTLTISG
TPEVTCVVVDVGHDDPEVKFSWFVDD

VEVNTATTKPREEQFNSTYRVVSALRI

QHQDWTGGKEFKCKVHNEGLPAPIVRT
ISRTKGPAREPQVYVLAPPQEELSKST

VSLTCMVTSFYPDYIAVEWQRNGQPES
EDKYGTTPPQLDADSSYFLYSKLRVDR
NSWQEGDTYTGVVMHEALHNHYTQKS

TSKSAGK*

(SEQ ID NO: 66)

http://www.imgt.ora/]

MGTrepertoire/indexp | Immunogenet, 14,

2.

hp?section=tocusGen |273-283 (1987)
es&repertoire=genetabl|PMID: 3141517

1gG1
variant 2

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGAGTTC
TTGCTGCGGGGACAAGTCCAGCTCCACCGTGACCCTGG
GCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGTGCA
CAGCTTCCCGGCCGTCCTTCAGTCCTCCGGGCTGTACT
CTCTCAGCAGCATGGTGACCGTGCCCGGCAGCACCTCA
GGACAGACCTTCACCTGCAACGTAGCCCACCCGGCCAG
CAGCACCAAGGTGGACAAGGCTGTTGATCCCACATGCA
AACCATCACCCTGTGACTGTTGCCCACCCCCTGAGCTC
CCCGGAGGACCCTCTGTCTTCATCTTCCCACCGAAACC
CAAGGACACCCTCACAATCTCGGGGAACGCCCGAGGTCA
CGTGTGTGGTGGTGGACGTGGGCCACGATGACCCCGAG
GTGAAGTTCTCCTGGTTCGTGGAGGACGTGGAGGTAAA
CACAGCCACGACGAAGCCGAGAGAGGAGCAGTTCAACA
GCACCTACCGCGTGGTCAGCGCCCTGCGCATCCAGCAC
CAGGACTGGACTGGAGGAAAGGAGTTCAAGTGCAAGGT
CCACAACGAAGGCCTCCCGGCCCCCATCGTGAGGACCA
TCTCCAGGACCAAAGGGCCGGCCCGGGAGCCGCAGGT
GTATGTCCTGGCCCCACCCCAGGAAGAGCTCAGCAAAA
GCACGGTCAGCCTCACCTGCATGGTCACCAGCTTCTAC
GCCAGACTACATCGCCGTGGAGTGGCAGAGAAACGGGCA
GCCTGAGTCGGAGGACAAGTACGGCACGACCCCGCCC
CAGCTGGACGCCGACAGCTCCTACTTCCTGTAGAGCAA
GCTCAGGGTGGACAGGAACAGCTGGCAGGAAGGAGAC
ACCTACAGGTGTGTGGTGATGCACGAGGCCGTGCACAA
TCACTACACGCAGAAGTCCACCTCTAAGTCTGCGGGTA
AATGA

SEQ ID NO: 69)

ASTTAPKVYPLSSCCGDKSSSTVTLGC|X16701
LVSSYMPEPVTVTWNSGALKSGVHTFP|(M25278)
AVLQSSGLYSLSSMVTVPGSTSGQTFT
CNVAHPASSTKVDKAVDPTCKPSPCD
CCPPPELPGGPSVFIFPPKPKDTLTISG
TPEVTCVVVDVGHDDPEVKFSWFVDD
VEVNTATTKPREEQFNSTYRVVSALRI
QHQDWTGGKEFKCKVHNEGLPAPIVRT
ISRTKGPAREPQVYVLAPPQEELSKST
VSLTCMVTSFYPDYIAVEWQRNGQPES
EDKYGTTPPQLDADSSYFLYSKLRVDR
NSWQEGDTYTCVVMHEALHNHYTQKS
TSKSAGK*

(SEQ ID NO: 68)

1gG1
variant 3

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGAGTTC
TTGCTGCGGGGACAAGTCCAGCTCCACCGTGACCCTGG
GCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGTGCA
CACCTTCCCGGCCGTCCTTCAGTCCTCCGGGCTCTACT
CTCTCAGCAGCATGGTGACCGTGCCCGGCAGCAGCTCA
GGAACCCAGACCTTCACCTGCAACGTAGCCCACCCGGC
CAGCAGCACCAAGGTGGACAAGGCTGTTGATCCCAGAT
GCAAAACAACCTGTGACTGTTGCCCACCGCCTGAGCTC
CCTGGAGGACCCTGTGTCTTCATCTTCCCACCGAAACC
CAAGGACACCCTCACAATCTCGGGAACGCCCGAGGTCA
CGTGTGTGGTGGTGGACGTGGGCCACGATGACCCCGAG
GTGAAGTTCTCCTGGTTCGTGGACGACGTGGAGGTAAA
CACAGCCACGACGAAGCCGAGAGAGGAGCAGTTCAACA
GCACCTACCGCGTGGTCAGCGCCCTGGGCATCCAGCAC
GAGGACTGGACTGGAGGAAAGGAGTTCAAGTGCAAGGT
CCACAACGAAGGCCTCCCAGCCCCCATCGTGAGGACCA
TCTCCAGGACCAAAGGGCCGGCCCGGGAGCCGCAGGT
GTATGTCCTGGCCCCACCCCAGGAAGAGCTCAGCAAAA
GCAGGGTCAGCCTCACCTGCATGGTCACCAGCTTCTAC
CCAGACTACATCGCCGTGGAGTGGCAGAGAAATGGGCA
GCCTGAGTCAGAGGACAAGTACGGCACGACCCCTCCCC
AGCTGGACGCCGACGGCTCCTACTTCCTGTACAGCAGG
CTCAGGGTGGACAGGAACAGCTGGCAGGAAGGAGACA
CCTACACGTGTGTGGTGATGCACGAGGCGCTGCACAAT
CACTACACGCAGAAGTCCACCTCTAAGTCTGCGGGTAA
ATGA

(SEQID NO: 71)

ASTTAPKVYPLSSCCGDKSSSTVTLGC|S82409
LVSSYMPEPVTVTWNSGALKSGVHTFP
AVLQSSGLYSLSSMVTVPGSTSGTQTF
TCNVAHPASSTKVDKAVDPRCKTTCD

CCPPPELPGGPSVFIFPPKPKDTLTISG
TPEVTCVVVDVGHDDPEVKFSWFVDD

VEVNTATTKPREEQFNSTYRVVSALRI

QHQDWTGGKEFKCKVHNEGLPAPIVRT
ISRTKGPAREPQVYVLAPPQEELSKST

VSLTCMVTSFYPDYIAVEWQRNGQPES
EDKYGTTPPQLDADGSYFLYSRLRVDR
NSWQEGDTYTCVVMHEALHNHYTQKS
TSKSAGK*

(SEQ ID NO: 70)

1gG2
variant 1

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGGCATC
CAGCTGCGGAGACACATCCAGCTCCACCGTGACCCTGG
GCTGCGCTGGTGTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGTGCA
CACCTTCCCGGCTGTCCTTCAGTCCTCCGGGCTCTACT

CTCTCAGCAGCATGGTGACCGTGCCCGCCAGCAGCTCA
GGACAGACCTTCACCTGCAACGTAGCCCACCCGGCCAG
CAGCACCAAGGTGGACAAGGCTGTTGGGGTCTCCATTG
ACTGCTCCAAGTGTCATAACCAGCCTTGCGTGAGGGAA
CCATCTGTCTTCATCTTCCCACCGAAACCCAAAGACAC

CCTGATGATCACAGGAACGCCCGAGGTCACGTGTGTGG
TGGTGAACGTGGGCCACGATAACCCCGAGGTGCAGTTC
TCCTGGTTCGTGGATGACGTGGAGGTGCACACGGCCAG
GTCGAAGCCAAGAGAGGAGCAGTTCAACAGCACGTACC
GCGTGGTCAGCGCCCTGCCCATCCAGCACCAGGACTGG
ACTGGAGGAAAGGAGTTCAAGTGCAAGGTCAACAACAA
AGGCCTCTCGGCCCCCATCGTGAGGATCATCTCCAGGA
GCAAAGGGCCGGCCCGGGAGCCGCAGGTGTATGTCCT

GGACCCACCCAAGGAAGAGCTCAGCAAAAGCACGCTCA
GCGTCACCTGCATGGTCACCGGCTTCTACCCAGAAGAT
GTAGCCGTGGAGTGGCAGAGAAACCGGCAGACTGAGTC
GGAGGACAAGTACCGCACGACCCCGCCCCAGCTGGAC

ACCGACCGCTCCTACTTCCTGTACAGCAAGCTCAGGGT
GGACAGGAACAGCTGGCAGGAAGGAGACGCCTACACG

TGTGTGGTGATGCACGAGGCCCTGCACAATCACTACAT

GCAGAAGTCCACCTCTAAGTCTGCGGGTAAATGA

(SEQ ID NO: 73)

ASTTAPKVYPLASSCGDTSSSTVTLGC | S82407
LVSSYMPEPVTVTWNSGALKSGVHTFP
AVLQSSGLYSLSSMYTVPASSSGQTFT
CNVAHPASSTKVDKAVGVSIDCSKCHN
QPCVREPSVFIFPPKPKDTLMITGTPEV
TCVVVNVGHDNPEVQFSWFVDDVEVH
‘TARSKPREEQFNSTYRVVSALPIQHQD
WTGGKEFKCKVNNKGLSAPIVRIISRSK
GPAREPQVYVLDPPKEELSKSTLSVTC
MVTGFYPEDVAVEWQRNRQTESEDKY
RTTPPQLDTDRSYFLYSKLRVDRNSWQ
EGDAYTCVVMHEALHNHYMQKSTSKS
AGK*

(SEQ ID NO: 72)
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e&species=bovine&gro

up=IGHC

Symons D.8. st al.
Mol. Immunol, 26,
841-850 (1989).
PMID: 2513487

Kacskovics I. and
Butler J.E., Mol.
Immunol., 33, 189-
195 (1986). PMID:
8649440

Rabbani H. et al.,
Immunogenetics, 46,
326-331 (1997).
PMID: 9218535

Saini S.8. et al,,
Scand. J. Immunol.
65, 32-8 (2007).
PMID: 17212764

Symons D.B. et al. J.
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1gG2
variant 2

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGAGTTC
TTGCTGCGGGGACAAGTCCAGCTCCACCGTGACCCTGG
GCTGCCTGGTGTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGTGCA
CACCTTCCCGGCCGTCCTTCAGTCCTCCGGGCTCTACT
CTCTCAGCAGCATGGTGACCGTGCCCGGCAGCACCTCA
GGACAGACCTTCACCTGCAACGTAGCCCACCCGGCCAG
CAGCACCAAGGTGGACAAGGCTGTTGGGGTCTCCAGTG
ACTGCTCCAAGCCTAATAACCAGCATTGCGTGAGGGAA
CCATCTGTCTTCATCTTCCCACCGAAACCCAAAGACAC
CCTGATGATCACAGGAACGCCCGAGGTCACGTGTGTGG
TGGTGAACGTGGGCCACGATAACCCCGAGGTGCAGTTC
TCCTGGTTCGTGGACGACGTGGAGGTGCACACGGCCAG
GACGAAGCCGAGAGAGGAGCAGTTCAACAGCACGTACC!
GCGTGGTCAGCGCCCTGCCCATCCAGCACCAGGACTGG
ACTGGAGGAAAGGAGTTCAAGTGCAAGGTCAACATCAA
AGGCCTCTCGGCCTCCATCGTGAGGATCATCTCCAGGA
GCAAAGGGCCGGCCCGGGAGCCGCAGGTGTATGTCCT
GGACCCACCCAAGGAAGAGCTCAGCAAAAGCACGGTCA
GCGTCACCTGCATGGTCATCGGCTTCTACCCAGAAGAT
GTAGACGTGGAGTGGCAGAGAGACCGGCAGACTGAGTC
GGAGGACAAGTACCGCACGACCCCGCCCCAGCTGGAC
GCCGACCGCTCCTACTTCCTGTACAGCAAGGTCAGGGT
GGACAGGAACAGCTGGCAGAGAGGAGACACCTACACGT
GTGTGGTGATGCACGAGGCCCTGCACAATCACTACATG
CAGAAGTCCACCTCTAAGTCTGCGGGTAAATGA

(SEQID NO: 75)

ASTTAPKVYPLSSCCGDKSSSTVTLGC [M36946

LVSSYMPEPVTVTWNSGALKSGVHTFP|(X06703)
AVLQSSGLYSLSSMVTVPGSTSGQTFT
CNVAHPASSTKVDKAVGVSSDCSKPN
NQHCVREPSVFIFPPKPKDTLMITGTPE
VTCVVVNVGHDNPEVQF SWFVDDVEV
HTARTKPREEQFNSTYRVVSALPIQHQ

DWTGGKEFKCKVNIKGLSASIVRISRSK
GPAREPQVYVLDPPKEELSKSTVSVTC
MVIGFYPEDVDVEWQRDRQTESEDKYR
TTPPQLDADRSYFLYSKLRVDRNSWQR|
GDTYTCVVMHEALHNHYMQKSTSKSA

GK*

(SEQ ID NO: 74)

1gG2
variant 3

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGAGTTC
TTGCTGCGGGGACAAGTCCAGCTCGGGGGTGACCCTGG
GCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGTGCA
CACCTTCCCGGCCGTCCTTCAGTCCTCCGGGCTCTACT
CTCTCAGCAGCATGGTGACCGTGCCCGCCAGCAGCTCA
GGAACCCAGACCTTCACCTGCAACGTAGCCCACGCGGC
CAGCAGCACCAAGGTGGACAAGGCTGTTGGGGTCTCCA
GTGACTGCTCCAAGCCTAATAACCAGCATTGCGTGAGG
GAACCATCTGTCTTCATCTTCCCACCGAAACCCAAAGA
CACCCTGATGATCACAGGAACGCCCGAGGTCACGTGTG
TGGTGGTGAACGTGGGCCACGATAACCCCGAGGTGCAG
TTCTCCTGGTTCGTGGACGACGTGGAGGTGCACACGGC
CAGGACGAAGCCGAGAGAGGAGCAGTTCAACAGCACGT
ACCGCGTGGTCAGCGCCCTGCCCATCCAGCACCAGGAC
TGGACTGGAGGAAAGGAGTTCAAGTGCAAGGTCAACAT
CAAAGGCCTCTCGGCCTCCATCGTGAGGATCATCTCCA
GGAGCAAAGGGCCGGCCCGGGAGCCGCAGGTGTATGT
CCTGGACCCACCCAAGGAAGAGCTCAGCAAAAGCACGG
TCAGCCTCACCTGCATGGTCATCGGCTTCTACCCAGAA
GATGTAGACGTGGAGTGGCAGAGAGACCGGCAGACTGA
GTCGGAGGACAAGTACCGCACGACCCCGCCCCAGCTG
GACGCCGACCGCTCCTACTTCCTGTACAGCAAGCTCAG
GGTGGACAGGAACAGCTGGCAGAGAGGAGACACCTAC
ACGTGTGTGGTGATGCACGAGGCCCTGCACAATCACTA
CATGCAGAAGTCCACCTCTAAGTCTGCGGGTAAATGA
(SEQID NO: 77)

ASTTAPKVYPLSSCCGDKSSSGVTLGC|X16702
LVSSYMPEPVTVTWNSGALKSGVHTFP|(M25279)
AVLGSSGLYSLSSMVTVPASSSGTQTF
TCNVAHPASSTKVDKAVGYSSDCSKP
NNQHCVREPSVFIFPPKPKDTLMITGTP
EVTCVVVNVGHDNPEVQFSWFVDDVE
VHTARTKPREEQFNSTYRVVSALPIQH
QDWTGGKEFKCKVNIKGLSASIVRIISRS
KGPAREPQVYVLDPPKEELSKSTVSLT
CMVIGFYPEDVDVEWQRDRQTESEDKY
RTTPPQLDADRSYFLYSKLRVDRNSWQ
RGDTYTCVVMHEALHNHYMQKSTSKS
AGK*

(SEQ ID NO: 76)

1gG3
variant 1

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGGCATC
CAGCTGCGGAGACACATCCAGCTCCACCGTGACCCTGG
GCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGTGCA
CACCTTCCCGGCCGTCCGGCAGTCCTCTGGGCTGTACT
CTCTCAGCAGCATGGTGACTGTGCCCGCCAGCAGCTCA
GAAACCCAGACCTTCACCTGCAACGTAGCCCACCCGGC
CAGCAGCACCAAGGTGGACAAGGCTGTCACTGCAAGGC
GTCCAGTCCCGACGACGCCAAAGACAACTATCCCTCCT
GGAAAACCCACAACCCCAAAGTCTGAAGTTGAAAAGAC
ACCCTGCCAGTGTTCCAAATGCCCAGAACCTCTGGGAG
GAGTGTCTGTCTTCATCTTCCCACCGAAACCCAAGGAC
ACCCTCACAATCTCGGGAACGCCCGAGGTCACGTGTGT
GGTGGTGGACGTGGGCCAGGATGACCCCGAGGTGCAG
TTCTCCTGGTTCGTGGACGACGTGGAGGTGCACACGGC
CAGGACGAAGCCGAGAGAGGAGCAGTTCAACAGCACCT
ACCGCGTGGTCAGCGCCCTGCGCATCCAGCACCAGGA
CTGGCTGCAGGGAAAGGAGTTCAAGTGCAAGGTCAACA
ACAAAGGCCTCCCGGCCCCCATTGTGAGGACCATCTCC
AGGACCAAAGGGCAGGCCCGGGAGCCGCAGGTGTATG
TCCTGGCCCCACCCCGGGAAGAGCTCAGCAAAAGCACG
CTCAGCCTCACCTGCCTGATCACCGGTTTCTACCCAGA
AGAGATAGACGTGGAGTGGCAGAGAAATGGGCAGCCTG
AGTCGGAGGACAAGTACCACACGACCGCACCCCAGCTG
GATGCTGACGGCTCCTACTTCCTGTACAGCAAGCTCAG
GGTGAACAAGAGCAGCTGGCAGGAAGGAGACCACTACA
CGTGTGCAGTGATGCACGAAGCTTTACGGAATCACTAC
AAAGAGAAGTCCATCTCGAGGTCTCCGGGTAAATGA
(SEQ ID NO: 79)

ASTTAPKVYPLASSCGDTSSSTVTLGC |U63638
LVSSYMPEPVTVTWNSGALKSGVHTFP
AVRQSSGLYSLSSMVTVPASSSETQTF
TCNVAHPASSTKVDKAVTARRPVPTTP|
KTTIPPGKPTTPKSEVEKTPCQCSKCP
EPLGGLSVFIFPPKPKDTLTISGTPEVT
CVVVDVGQDDPEVQFSWFVDDVEVHT
ARTKPREEQFNSTYRYVSALRIQHQDW
LQGKEFKCKVNNKGLPAPIVRTISRTKG
QAREPQVYVLAPPREELSKSTLSLTCLI
TGFYPEEIDVEWQRNGQPESEDKYHTT
APQLDADGSYFLYSKLRVNKSSWQEG
DHYTCAVMHEALRNHYKEKSISRSPGK
*

(SEQ 1D NO: 78)

1gG3
variant 2

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGGCATC
CCGCTGCGGAGACACATCCAGCTCCACCGTGACCCTGG
GCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGACC
GTGACCTGGAACTCGGGTGCCCTGAAGAGTGGCGTGCA
CACCTTCCCGGCCGTCCTTCAGTCOTCOGGGCTGTACT
CTCTCAGCAGCATGGTGACCGTGCCCGCCAGCACCTCA
GAAACCCAGACCTTCACCTGCAACGTAGCCCACCCGGC
CAGCAGCAGCCAAGGTGGACAAGGCTGTCACTGCAAGGC
GTCCAGTCCCGACGACGCCAAAGACAACCATCCCTCCT
GGAAAACCCACAACCCAGGAGTCTGAAGTTGAAAAGAC
ACCCTGCCAGTGTTCCAAATGCCCAGAACCTCTGGGAG
GACTGTCTGTCTTCATCTTCCCACCGAAACCCAAGGAC
ACCCTCACAATCTCGGGAACGCCCGAGGTCACGTGTGT
GGTGGTGGACGTGGGCCAGGATGACCCCGAGGTGCAG
TTCTCCTGGTTCGTGGACGACGTGGAGGTGCACACGGC
CAGGACGAAGCCGAGAGAGGAGCAGTTCAACAGCAGCT
ACCGCGTGGTCAGCGCCCTGCGCATCCAGCACCAGGA
CTGGCTGCAGGGAAAGGAGTTCAAGTGCAAGGTCAACA
ACAAAGGCCTCCCGGCCCCCATTGTGAGGACGATCTCG
AGGACCAAAGGGCAGGCCCGGGAGCCGCAGGTGTATG
TCCTGGCCCCACCCCGGGAAGAGCTCAGCAAAAGCACG
CTCAGCCTCACCTGCCTGATCACCGGTTTCTACCCAGA
AGAGATAGACGTGGAGTGGCAGAGAAATGGGCAGCCTG
AGTCGGAGGACAAGTACCACACGACCGCACCCCAGCTG
GATGCTGACGGCTCCTACTTCCTGTACAGCAGGCTCAG
GGTGAACAAGAGCAGCTGGCAGGAAGGAGACCACTACA!
CGTGTGCAGTGATGCATGAAGCTTTACGGAATCACTAC
AAAGAGAAGTCCATCTCGAGGTCTCCGGGTAAATGA
(SEQID NO: B81)

ASTTAPKVYPLASRCGDTSSSTVTLGC |U63639
LVSSYMPEPYTVTWNSGALKSGVHTFP
AVLQSSGLYSLSSMVTVPASTSETQTF
TCNVAHPASSTKVDKAVTARRPVPTTP
KTTIPPGKPTTQESEVEKTPCQCSKCP
EPLGGLSVFIFPPKPKDTLTISGTPEVT
CVVVDVYGQDDPEVQF SWFVDDVEVHT
ARTKPREEQFNSTYRVVSALRIGHQDW
LQGKEFKCKVNNKGLPAPIVRTISRTKG
QAREPQVYVLAPPREELSKSTLSLTCLE
TGFYPEEIDVEWQRNGQPESEDKYHTT
APQLDADGSYFLYSRLRYNKSSWQEG
DHYTCAVMHEALRNHYKEKSISRSPGK
*

(SEQ ID NO: 80)

Bovine Ig light
chain constant
region (CL)

g lambda

CAGCCCAAGTCCCCACCCTCGGTCACCCTGTTCCCGCC
CTCCACGGAGGAGCTCAACGGCAACAAGGCCACCCTG
GTGTGTCTCATCAGCGACTTCTACCCGGGTAGCGTGAC
CGTGGTCTGGAAGGCAGACGGCAGCACCATCACCCGCA
ACGTGGAGACCACCCGGGCCTCCAAACAGAGCAACAG
CAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGAGCA
GCGACTGGAAATCGAAAGGCAGTTACAGCTGCGAGGTC
ACGCACGAGGGGAGCACCGTGACGAAGACAGTGAAGC
CCTCAGAGTGTTCTTAG

(SEQ 1D NO: 65)

QPKSPPSVTLFPPSTEELNGNKATLVG |X62917
LISDFYPGSVTVVWKADGSTITRNVETT
RASKQSNSKYAASSYLSLTSSDWKSKG
SYSCEVTHEGSTVTKTVKPSECS*
(SEQ ID NO: 64)

Not registered

Chen L etal., Vet.
Immunol.
Immunopathol. 124,
284-294 (2008),
PMID: 18538861
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Loai Ving Ig Trinh tu nucleotit Trinh tu axit amin 1'(;0 fl‘\’d‘é’_r i Tham khéo
1eu
Canine Carinelg 126D GOCTGCAGCAGGGCCCOCTCGGTTTTCOCACTGGCG [ASTTAPSVFPLAPSCGSTSGSTVALAG http://vwwimgtorg/l | Tang L. et al, Vet.
(Scientific  |heavy chain CCCAGCTGCGGGTCCACTTCCGGCTCCACGGTGGCC|LVSGYFPEPVTVSWNSGSLTSGVHTFP MGTrepertoire/index.s |[mmunol.
Name: Canis  |constant CTGGCCTGCCTGGTGTCAGGCTACTTCCCCGAGCCT |SVLQSSGLYSLSSTVTVPSSRWPSETF hp?section=LocusGen |Immunopathol. 80 (3-
lupus region GTAACTGTGTCCTGGAATTCCGGCTCCTTGACCAGC |TCNVVHPASNTKVDKPVPKESTCKCIS es&repertoire=genetab |4), 259-270 (2001).
familiaris) | (CH1"CH3) GGTGTGCACACCTTCOCGTCOGTCCTGCAGTCCTCA |PCPVPESLGGPSVFIFPPKPKDILRITRT le&species=dog&eroup [PMID: 11457479
GGGCTCTACTCCOTCAGCAGCACGGTGACAGTGCCC |PEITCVVLDLGREDPEVQISWFVDGKEY -1GHC

TCCAGCAGGTGGCCCAGCGAGACCTTCACCTGCAAC
GTGGTCCACCCGGCCAGCAACACTAAAGTAGACAAG
CCAGTGCCCAAAGAGTCCACCTGCAAGTGTATATCC
CCATGCCCAGTCCCTGAATCACTGGGAGGGCCTTCG
GTCTTCATCTTTCCCCCGAAACCCAAGGACATCCTC
AGGATTACCCGAAGACCCGAGATCACCTGTGTGGTG
TTAGATCTGGGCCGTGAGGACCCTGAGGTGCAGATC
AGCTGGTTCGTGGATGGTAAGGAGGTGCACACAGCC
AAGACGCAGCCTCGTGAGCAGCAGTTCAACAGCACC
TACCGTGTGGTCAGCGTCCTCCCCATTGAGCACCAG
GACTGGCTCACCGGAAAGGAGTTCAAGTGCAGAGTC
AACCACATAGGCCTCCCGTCCCCCATCGAGAGGACT
ATCTCCAAAGCCAGAGGGCGAAGCCCATCAGCCCAGT
GTGTATGTCCTGCCACCATCCCCAAAGGAGTTGTCA
TCCAGTGACACGGTCAGCCTGACCTGCCTGATCAAA
GACTTCTTCCCACCTGAGATTGATGTGGAGTGGCAG
AGCAATGGACAGCCGGAGCCCGAGAGCAAGTACCAC
ACGACTGCGCCCCAGCTGGACGAGGACGGGTCCTAC
TTCCTGTACAGCAAGCTCTCTGTGGACAAGAGCCGC
TGGCAGCAGGGAGACACCTTCACATGTGCGGTGATG
CATGAAGCTCTACAGAACCACTACACAGATCTATCCC
TCTCCCATTCTCCGGGTAAATGA

(SEQ ID NO: 85)

HTAKTQPREQQFNSTYRVVSVLPIEHQ
DWLTGKEFKCRVNHIGLPSPIERTISKA
RGQAHQPSVYVLPPSPKELSSSDTVTL
TCLIKDFFPPEIDVEWQSNGQPEPESKY
HTTAPQLDEDGSYFLYSKLSVDKSRWG
QGDTFTCAVMHEALQNHYTDLSLSHS
PGK*

(SEQ ID NO: 84)

Canine Ig light |Ig lambda(CL)
chain constart
region

CAGCCCAAGGCCTCCCCCTCGGTCACAGTCTTCCCG
CCCTCCTCTGAGGAGCTCGGCGCCAACAAGGCCACC
CTGGTGTGCCTCATCAGCGACTTCTACCCCAGCGGC
GTGACGGTGGCCTGGAAGGCAAGCGGCAGCCGCGT
CACCCAGGGCGTGGAGACCACCAAGCCCTCCAAGCA
GAGCAACAACAAGTACGCGGCCAGCAGCTACCTGAG
CCTGACGCCTGACAAGTGGAAATCTCACAGCAGCTT
CAGCTGCCTGGTCACGCACGAGGGGAGCACCGTGG
AGAAGAAGGTGGCCCCCGCAGAGTGGTCTTAG
(SEQ ID NO: 83)

QPKASPSVTLFPPSSEELGANKATLVC
LISDFYPSGVTVAWKASGSPVTQGVET
TKPSKQSNNKYAASSYLSLTPDKWKSH
SSFSCLVTHEGSTVEKKVAPAECS*
(SEQ ID NO: 82)

Not registered

None
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e & : : s B . Co so di ligu »
Loai Vung Ig Trinh tu nucleotit . Trinh tu axit amin e No.|  IMGT Tham khao
Ovine Ovine lg heavy |lgG1 GCCTCAACAACACCCCCGAAAGTCTACCCTCTGAGCT [ASTTPPKVYPLTSCGGDTSSSIVTLGC ttp:/ /www.imet.org/l |Dufour V. et al., J.
(Scientific chain constant TCTTGCTGCGGGGACACGTCCAGCTCCATCGTGACC [LVSSYMPEPVTVIWNSGALTSGVHTF MGTrepertoire/index.p |Immunol., 156, 2163~
Name: Ovis region CTGGGCTGCCTGGTCTCCAGCTATATGCCCGAGCCG [PAILQSSGLYSLSSVVTVPASTSGAQT ho?section=LocusGen |2170 (1996). PMID:
aries) (CH1"CH3) GTGACCGTGACCTGGAACTCTGGTGCCCTGAGCAGC |FICNVAHPASSTKVDKRVEPGCPDPCK es&repertoire=genetab [8690905
GGCGTGCACACCTTCCCGGCCATCCTGCAGTCCTCC [HCRCPPPELPGGPSVFIFPPKPKDTLTI le&species=sheep&ero
GGGCTCTACTCTCTCAGCAGCGTGGTGACCGTGCCG [SGTPEVTCVVVDVGQDDPEVQFSWFV up=IGHC
GCCAGCACCTCAGGAGCCCAGACCTTCATCTGCAAC |DNVEVRTARTKPREEQFNSTFRVVSAL
GTAGCCCACCCGGCCAGCAGCACCAAGGTGGACAAG |PIQHRDWT GGKEFKCKVHNEALPAPIV
CGTGTTGAGCCCGGATGCCCGGACCCATGCAAACAT |RTISRTKGQAREPQVYVLAPPQEELSK
TGCCGATGCCCACCCCCTGAGCTCCCCGGAGGACG |STLSVTCLVTGFYPDYIAVEWQKNGQP
GTCTGTCTTCATCTTCCCACCGAAACGCAAGGACAC |ESEDKYGTTTSQLDADGSYFLYSRLRY
COTTACAATCTCTGGAACGCCCGAGGTCACGTGTGT [DKNSWQEGDTYACVVMHEALHNHYTQ
GGTGGTGGACGTGGGCCAGGATGACCCCGAGGTGC |KSISKPPGK¥
AGTTCTCCTGGTTCGTGGACAAGGTGGAGGTGCGCA | (SEQ ID NO: 90)
GGGCCAGGACAAAGCCGAGAGAGGAGCAGTTCAACA
GCACCTTCCGCGTGGTCAGCGCCCTGCCCATCCAGC
ACCAAGACTGGACTGGAGGAAAGGAGTTCAAGTGCA
AGGTCCACAAGGAAGCCCTCCCGGCCGCCCATCGTGA
GGACCATCTCCAGGACCAAAGGGCAGGCCCGGGAG
CCGCAGGTGTACGTCCTGGCCCCACCCCAGGAAGAG
CTCAGCAAAAGCACGCTCAGCGTCACCTGCCTGGTC
ACCGGCTTCTACCCAGACTACATCGCCGTGGAGTGG
CAGAAAAATGGGCAGCCTGAGTCGGAGGACAAGTAC
GGCACGACCACATCCCAGCTGGACGCCGACGGCTCC
TACTTCCTGTACAGCAGGCTCAGGGTGGACAAGAAC
AGCTGGCAAGAAGGAGACACCTACGCGTGTGTGGTG
ATGCACGAGGCTCTGCACAACCACTACAGACAGAAG
TCGATCTCTAAGCCTCCGGGTAAATGA
(SEQ ID NO: 91)
1gG2 GCGTGCACCACAGCCCCGAAAGTCTACCCTCTGACT [ASTTAPKVYPLTSCCGDTSSSSSIVIL Clarkson CA. et al.,
TCTTGCTGCGGGGACACGTCCAGCTCCAGCTCCATC |GCLVSSYMPEPVTVTWNSGALTSGVH Mol. Immunol., 30,
GTGACCCTGGGCTGCCTGGTCTCCAGCTATATGCCC | TFPAILQSSGLYSLSSVVTVPASTSGA 1195-1204 (1993).
GAGCCGGTGACCGTGACCTGGAACTCTGGTGCCCTG |QTFICNVAHPASSAKVDKRVGISSDYS PMID: 8413324
ACCAGCGGCGTGCACACCTTCCCGGCCATCCTGCAG [KCSKPPCVSRPSVFIFPPKPKDSLMITG
TCCTCCGGGCTCTACTCTCTCAGCAGCGTGGTGACC [TPEVTCVVVDVGQGDPEVQFSWFVDN
GTGCCGGCCAGCACCTCAGGAGCCCAGACCTTCATC |VEVRTARTKPREEQFNSTFRVVSALPI
TGCAAGGTAGCCCACCCGGCCAGCAGCGCCAAGGTG|QHDHWTGGKEFKCKVHSKGLPAPIVRT
GACAAGCGTGTTGGGATCTCCAGTGACTACTCCAAG [ISRAKGQAREPQVYVLAPPQEELSKST
TGTTCTAAACCGCCTTGCGTGAGCCGACCGTCTGTC |LSVTCLVTGFYPDYIAVEWQRARQPES
TTCATCTTCCCCCCGAAACCCAAGGACAGCCTCATG [EDKYGTTTSQLDADGSYFLYSRLRVDK
ATCAGAGGAACGCCCGAGGTCACGTGTGTGGTGGTG | SSWQRGDTYACVVMHEALHNHYTQKS
GACGTGGGCCAGGGTGACCCCGAGGTGCAGTTCTGC|ISKPPGK*
TGGTTCGTGGACAACGTGGAGGTGCGCACGGCCAGG| (SEQ ID NO: 92)
ACAAAGCCGAGAGAGGAGCAGTTCAACAGCACCTTC
CGCGTGGTCAGCGCCCTGCCCATCCAGCACGACCAC
TGGACTGGAGGAAAGGAGTTCAAGTGCAAGGTCCAC
AGCAAAGGCCTCCCGGCCCCCATCGTGAGGACCATC
TCCAGGGCCAAAGGGCAGGCCCGGGAGCCGCAGGT
GTACGTCCTGGCCCCACCCCAGGAAGAGCTCAGCAA
AAGCACGCTCAGCGTCACCTGCCTGGTCAGCGGCTT
CTACCGCAGACTACATCGCCGTGGAGTGGCAGAGAGC
GCGGCAGCCTGAGTCGGAGGACAAGTACGGCACGAC
CACATCCCAGCTGGACGCCGACGGCTCCTACTTCCT
GTACAGCAGGCTCAGGGTGGACAAGAGCAGCTGGCA
AAGAGGAGACACCTACGCGTGTGTGGTGATGCACGA
GGCTCTGCACAACCACTACACACAGAAGTCGATCTC
TAAGCCTCCGGGTAAATGA
(SEQ ID NO: 93)
Ovine Ig light {Ig kappa (CK) CCATCCGTCTTCCTCTTCAAACCATCTGAGGAACAG |PSVFLFKPSEEQLRTGTVSVVCLVNDF Not registered
chain constant CTGAGGACCGGAACTGTCTCTGTCGTGTGCTTGGTG | YPKDINVKVKVDGVTGNSNFQNSFTDQ Jenne CN. et al.,
region AATGATTTCTACCCCAAAGATATCAATGTCAAGGTGA |DSKKSTYSLSSTLTLSSSEYQSHNAYA Dev. Comp. Immunol.
AAGTGGATGGGGTTACCCAGAACAGCAACTTCCAGA |CEVSHKSLPTALVKSFNKNEC* 30 (1-2), 165-174
ACAGCTTCACAGACCAGGACAGGAAGAAAAGCACCT | (SEQ ID NO: 86) (2006). PMID:
ACAGCCTCAGCAGCACCCTGACACTGTCCAGCTCAG 16083958
AGTACCAGAGCCATAACGCCTATGCGTGTGAGGTCA
GCCACAAGAGCCTGCCCACCGOCCTCGTCAAGAGCT
TCAATAAGAATGAATGTTAG
(SEQ ID NO: 87)
Ig lambda (CL) GGTCAGGCCAAGTCCGCACCCTCGGTCACCCTGTTC [GQPKSAPSVTLFPPSTEELSTNKATVY
CCGCCTTCCACGGAGGAGCTCAGTACCAAGAAGGCC |CLINDFYPGSVNVVWKADGSTINGNVK
ACCGTGGTGTGTCTCATCAACGACTTCTAGCCGGGT |TTQASKQSNSKYAASSYLTLTGSEWKS
AGCGTGAACGTGGTCTGGAAGGCAGATGGCAGCACC [KSSYTCEVTHEGSTVTKTVKPSECS*
ATCAATCAGAAGGTGAAGACCACCCAGGCCTCCAAA | (SEQ ID NO: 88)
CAGAGCAACAGCAAGTACGCGGCCAGCAGCTACCTG
ACCCTGACGGGCAGCGAGTGGAAGTCTAAGAGCAGT
TACACCTGCGAGGTCACGCACGAGGGGAGCACCGTG
ACGAAGACAGTGAAGCCCTCAGAGTGTTCTTAG
(SEQ ID NO: 89)
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Loai

Vung Ig

Trinh tu nucleotit

Trinh ty axit amin

Co so dir ligu
IMGT

GenBank
| Accession No.

Tham khao

Porcine
(Scientific
Name: Sus
scrofa)

Porcine Ig
heavy chain
constant
region
(CH1"CH3)

lgG1*

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCGGCAGGGACACGTCTG
GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCATG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCATACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACGTGCAATGTGAAGCACCCGGCCACCACCACCAAGGTGGACAAGCGTGTT
GGAACAAAGACCAAACCACCATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGCCCTC
GGTCTTCATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCAGACCCCCGAGE
TCACGTGCGTGGTGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGGTAC
GTGGACGGCGTAGAGGTGCACACGGCCGAGACGAGACCAAAGGAGGAGCAGTTCAACAG
CACCTACCGTGTGGTCAGCGTCCTGCCCATCCAGCACCAGGACTGGCTGAAGGGGAAGG
AGTTCAAGTGCAAGGTCAACAACGTAGACCTCCCAGCCCCCATCACGAGGACCATCTCC
AAGGCTATAGGGCAGAGCCGGGAGCCGCAGGTGTACACCCTGCCCCCACCCGCCGAGG
AGCTGTCCAGGAGCAAAGTCACCGTAACCTGCCTGGTCATTGGCTTCTACCCACCTGAC
ATCCATGTTGAGTGGAAGAGCAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGACCTTCTTCCTGTACAGCAAGCTCGCGGTGGACA
AGGCAAGATGGGACCATGGAGAAACATTTGAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCCAGAAGTCCATCTCCAAGACTCAGGGTAAATGA

(SEQ ID NO: 95)

1gG1°

APKTAPSVYPLAPCGRDTSGPNVALG
CLASSYFPEPVTMTWNSGALTSGVHT
FPSYLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGTKTKP
PCPICPGCEVAGPSVFIFPPKPKDTLMI
SQTPEVTCYVVDVSKEHAEVQFSWYV
DGVEVHTAETRPKEEQFNSTYRVVSV
LPIQHQDWLKGKEFKCKVNNVDLPAPI
TRTISKAIGQSREPQVYTLPPPAEELS
RSKVTVTCLVIGFYPPDIHVEWKSNGQ
PEPEGNYRTTPPQQDVDGTFFLYSKL
AVDKARWDHGETFECAVMHEALHNHY
| TQKSISKTQGK*

(SEQ D NO: 94)

03781
MGTrepertoire/ind

hittp://www.imgt org/l

Butler JE. et al.,

|immunogeneti

=IGHC

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCGGCAGGGACGTGTCTG
GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGGAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACCTGCAATGTGAACCACCCGGCCACCACCACCAAGGTGGAGAAGCGTGTT
GGAATACACCAGCCGCAAACATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGCCCTC
GGTCTTCATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCAGACCCCCGAGG
TCACGTGCGTGGTGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGGTAC
GTGGACGGCGTAGAGGTGGAGAGGGCCGAGACGAGACCAAAGGAGGAGCAGTTCAACAG
CACCTACCGTGTGGTCAGCGTGCTGCCCATCCAGCACCAGGACTGGCTGAAGGGGAAGG
AGTTCAAGTGCAAGGTCAACAACGTAGACCTCCCAGCCCCCATCACGAGGACCATCTCC
AAGGCTATAGGGCAGAGCCGGGAGCCGCAGGTGTACACCCTGCCCCCACCCGCCGAGG
AGCTGTCCAGGAGCAAAGTCACGCTAACCTGCCTGGTCATTGGCTTCTACCCACCTGAC
ATCCATGTTGAGTGGAAGAGCAACGGACAGCCGGAGCCAGAGAACACATACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGACCTTCTTCCTGTACAGCAAACTCGCGGTGGACA
AGGCAAGATGGGACCATGGAGACAAATTTGAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCCAGAAGTCCATCTCCAAGACTCAGGGTAAATGA

(SEQID NO: 97)

APKTAPSVYPLAPCGRDVSGPNVALG
CLASSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGIHQPQ
TCPICPGCEVAGPSVFIFPPKPKDTLMI
SQTPEVTCVVVDVSKEHAEVQFSWYV
DGVEVHTAETRPKEEQFNSTYRVVSV
LPIQHQDWLKGKEFKCKVNNVDLPAPI
' TRTISKAIGQSREPQVYTLPPPAEELS
RSKVTLTCLVIGFYPPDIHVEWKSNGQ
PEPENTYRTTPPQQDVDGTFFLYSKL
AVDKARWDHGDKFECAVMHEALHNH
YTQKSISKTQGK*

(SEQID NO: 96)

U03778

1gG2*

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCAGCAGGGACACGTCTG
GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACCTGGAACTCGGGCGCCCTGTCCAGTGGCGTGCATACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCGTGTCCAGSA
AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACAAGCGTGTT
GGAACAAAGACCAAAGCACCATGTCCCATATGCCCAGCCTGTGAATCACCAGGGCCCTC
GGTCTTCATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCGGACACCCCAGG
TCACGTGCGTGGTGGTTGATGTGAGCCAGGAGAACCCGGAGGTCCAGTTCTCCTGGTAC
GTGGACGGCGTAGAGGTGCAGACGGCCCAGACGAGGCCAAAGGAGGAGCAGTTCAACAG
CACCTACCGCGTGGTCAGCGTCCTACCCATCCAGCACCAGGACTGGCTGAACGGGAAGG
AGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAGCCCCCATCACAAGGATCATCTCC
AAGGCCAAAGGGCAGACCCGGGAGCCGCAGGTGTACAGCCTGCCCCCACACGCCGAGG
AGCTGTCCAGGAGCAAAGTCAGCATAAGCTGCCTGGTCATTGGCTTCTAGCCACCTGAC
ATCGATGTCGAGTGGCAAAGAAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGAGCTACTTCCTGTACAGCAAGTTCTCGGTGGACA
AGGCCAGCTGGCAGGGTGGAGGCATATTCCAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCCAGAAGTCTATCTCCAAGACTCCGGGTAAATGA

(SEQID NO: 99)

APKTAPSVYPLAPCSRDTSGPNVALG
CLASSYFPEPVTVTWNSGALSSGVHT
FPSYLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGTKTKP
PCPICPACESPGPSVFIFPPKPKDTLMI
SRTPQVTCVVVDVSQENPEVQFSWYV
DGVEVHTAQTRPKEEQFNSTYRVVSV
LPIQHQDWLNGKEFKCKVNNKDLPAPI
TRISKAKGQTREPQVYTLPPHAEELS
RSKVSITCLVIGFYPPDIDVEWQRNGQ
PEPEGNYRTTPPQQDVDGTYFLYSKF
SVDKASWQGGGIFQCAVMHEALHNHY
TQKSISKTPGK*

(SEQID NO: 98)

003779,

18G2"

GCCCCCAAGACGGCCCCATTGGTCTACCCTCTGGCCCCCTGCGGCAGGGACACGTCTG

GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGAGCGTG
 ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCATACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACCTGCAATGTCAAGCACCCGGCCACCACCACCAAGGTGGACAAGCGTGTT
GGAACAAAGACCAAACCAGCATGTCCCATATGCCCAGCCTGTGAATCGCCAGGGCCCTC
GGTCTTCATCTTCCCTCCAAAAGCCAAGGACACCCTCATGATCTCCCGGACACCCCAGG
TCACGTGCGTGGTAGTTGATGTGAGCCAGGAGAACCCGGAGGTCCAGTTCTCCTGGTAC

GTGGACGGCGTAGAGGTGCACACGGCCCAGACGAGGCCAAAGGAGGAGCAGTTCAACAG

APKTAPLVYPLAPCGRDTSGPNVALG
CLASSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGTKTKP
PCPICPACESPGPSVFIFPPKPKDTLMI
SRTPQVTCVVVDVSQENPEVQFSWYV|
DGVEVHTAQTRPKEEQFNSTYRVVSV
LPIQHQDWLNGKEFKCKVNNKDLPAPI
TRISKAKGQTREPQVYTLPPHAEELS

GACCTACCGCGTGGTCAGCGTCCTGCCCATCCAGCACCAGGACTGGCTGAACGG!
AGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAGCCCCCATCAGAAGGATCATCTCC
AAGGCCAAAGGGCAGACCCGGGAGCCGCAGGTGTACACCCTGCCCCCACACGCCGAGG
AGCTGTCCAGGAGCAAAGTCAGCATAAGCTGCCTGGTCATTGGCTTCTAGCCACCTGAC
ATCGATGTCGAGTGGCAAAGAAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGACCTACTTCCTGTACAGCAAGTTCTCGGTGGACA
AGGCCAGCTGGCAGGGTGGAGGCATATTCCAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCCAGAAGTCTATCTCCAAGACTCCGGGTAAATGA

(SEQID NO: 101)

[TCLVIGFYPPDIDV! )
PEPEGNYRTTPPQQDVDGTYFLYSKF
SVDKASWQGGGIFQCAVMHEALHNHY
TQKSISKTPGK*

(SEQID NO: 100)

1gG3

GCGTACAACACAGCTCCATCGGTCTACCCTCTGGCCCCCTGTGGCAGGGACGTGTCTGA
TCATAACGTGGCCTTGGGCTGCCTTGTCTCAAGCTACTTCCCCGAGCCAGTGAGCGTGA
GCTGGAACTCGGGTGCCCTGTCCAGAGTCGTGCATACCTTCCCATCCGTCCTGCAGCCG
TCAGGGCTCTACTCCCTCAGCAGCATGGTGATCGTGGCGGCCAGCAGCCTGTCCACCCT
GAGCTACACGTGCAACGTCTACCACCCGGCCACCAACACCAAGGTGGACAAGCGTGTTG
ACATCGAACCCCCCACACCCATCTGTCCCGAAATTTGCTCATGCCCAGCTGCAGAGGTC
CTGGGAGCACCGTCGGTCTTCCTCTTCCCTGCAAAACCCAAGGACATCCTCATGATCTC

CCGGAGACCCAAGGTCACGTGOGTGGTGGTGGACGTGAGCCAGGAGGAGGCTGAAGTCG
AGTTCTCCTGGTACGTGGACGGCGTACAGTTGTACACGGCCCAGACGAGGCCAATGGAG
GAGCAGTTCAACAGCACCTACCGCGTGGTCAGCGTCCTGCCCATCCAGCACCAGGACTG
GCTGAAGGGGAAGGAGTTCAAGTGCAAGGTCAACAACAAAGACCTCCTTTCCCCCATCA

CGAGGACCATCTCCAAGGCTACAGGGCCGAGCCGGGTGCCGCAGGTGTACACCCTGCC

CCCAGCCTGGGAAGAGCTGTGCAAGAGCAAAGTCAGCATAACCTGCCTGGTCACTGGCT
TCTAGCCACCTGACATCGATGTCGAGTGGCAGAGCAACGGACAACAAGAGCCAGAGGGC
AATTACCGCACCACCCCGCCCCAGCAGGACGTGGATGGGACCTACTTCCTGTACAGCAA
GCTCGCGGTGGACAAGGTCAGGTGGCAGCGTGGAGACCTATTCCAGTGTGCGGTGATGC
ACGAGGCTCTGCACAACCACTACAGCCAGAAGTCCATCTCCAAGACTCAGGGTAAATGA

(SEQ ID NO: 103)

AYNTAPSVYPLAPCGRDVSDHNVALG
CLVSSYFPEPVTVTWNSGALSRVVHT

FPSVLQPSGLYSLSSMVIVAASSLSTL

SYTCNVYHPATNTKVDKRVDIEPPTPI

CPEICSCPAAEVLGAPSVFLFPPKPKD
ILMISRTPKVTCVVVDVSQEEAEVQFS

'WYVDGVQLYTAQTRPMEEQFNSTYRV
VSVLPIQHQDWLKGKEFKCKVNNKDLL
SPITRTISKATGPSRVPQVYTLPPAWE

ELSKSKVSITCLVTGFYPPDIDVEWQS

NGQQEPEGNYRTTPPQQDVDGTYFLY
SKLAVDKVRWQRGDLFQCAVMHEALH
NHYTQKSISKTQGK

(SEQID NO: 102)

16G4°

ACCTTCCCATCCGTCCTGCAGCCGTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGT
GCCGGCCAGCAGCCTGTCCAGCAAGAGCTACACCTGCAATGTCAACCACCCGGCCACCA
GCACCAAGGTGGACAAGCGTGTTGGAACAAAGACCAAACCACCATGTCCCATATGCCCA
GCCTGTGAAGGGCCCGGGCCCTCGGCCTTCATCTTCCCTCCAAAACCCAAGGACACCCT
CATGATCTCCCGGACCCCCAAGGTCAGGTGCGTGGTGGTAGATGTGAGCCAGGAGAACC
CGGAGGTCCAGTTCTCCTGGTACGTGGACGGCGTAGAGGTGCACACGGCCCAGACGAGG
CCAAAGGAGGAGCAGTTCAACAGCACCTACCGCGTGGTCAGCGTCCTGCCCATCCAGCA
CCAGGACTGGCTGAACGGGAAGGAGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAG
CCCCCATCACAAGGATCATCTCCAAGGCCAAAGGGCAGACCCGGGAGCCGCAGGTGTAC
ACCCTGCCCCCACCCACCGAGGAGCTGTCCAGGAGCAAAGTCACGCTAACCTGCCTGGT
CACTGGCTTCTACCCACCTGACATCGATGTCGAGTGGCAAAGAAACGGACAGCCGGAGC
CAGAGGGCAATTACCGCAGGACCCCGCCCCAGCAGGACGTGGACGGGACCTACTTCCTG
TACAGCAAGCTCGCGGTGGACAAGGCCAGCTGGCAGCGTGGAGACACATTCCAGTGTGC
GGTGATGCACGAGGCTCTGCACAACCACTACACCCAGAAGTCCATCTTCAAGACTCCGG
GTAAATGA

(SEQ D NO: 105)

TFPSVLQPSGLYSLSSMVTVPASSLS
SKSYTCNVNHPATTTKVDKRVGTKTK
PPCPICPACEGPGPSAFIFPPKPKDTL
MISRTPKVTCVVVDVSQENPEVQFSW
YVDGVEVHTAQTRPKEEQFNSTYRVV
SVLPIQHGDWLNGKEFKCKVNNKDLP
APITRISKAKGQTREPQVYTLPPPTEE
LSRSKVTLTCLVTGFYPPDIDVEWQRN
GQPEPEGNYRTTPPQQDVDGTYFLYS
KLAVDKASWQRGDTFQCAVMHEALH
NHYTQKSIFKTPGK*

(SEQID NO: 104)

003780

EU372658

U03782

1G4°

GCCCCCAAGACGGGCCCATCGGTCTACCCTCTGGCCCCCTGCGGCAGGGACGTGTCTG

GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA
AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACAAGCGTGTT
GGAATACACCAGCCGCAAACATGTCCCATATGCCCAGCCTGTGAAGGGCCCGGGCCCTC
GGCCTTGATCTTCCCTCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCCAAGG
TCACGTGCGTGGTGGTTGATGTGAGCCAGGAGAACCCGGAGGTCCAGTTCTCCTGGTAC

GTGGACGGCGTAGAGGTGCACACGGCCCAGACGAGGCCAAAGGAGGAGCAGTTCAACAG
CACCTACCGCGTGGTCAGCGTCCTGCTCATCCAGCACCAGGACTGGCTGAACGGGAAGG
AGTTCAAGTGCAAGGTCAACAACAAAGACCTCCCAGCCCCCATCACAAGGATCATCTCC

AAGGCCAAAGGGCAGACCCGGGAGCCGCAGGTGTACACCCTGCCCCCACCCACCGAGG

AGCTGTCCAGGAGCAAAGTCACGCTAACCTGCCTGGTCACTGGCTTCTACCCACCTGAC

ATCGATGTCGAGTGGCAAAGAAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCAC
CCCGCCCCAGCAGGACGTGGACGGGACCTACTTCCTGTACAGCAAGCTCGCGGTGGACA
AGGCCAGCTGGCAGCGTGGAGACACATTCCAGTGTGCGGTGATGCACGAGGCTCTGCAC
AACCACTACACCC

(SEQID NO: 107)

APKTAPSVYPLAPCGRDVSGPNVALG |EU372654

CLASSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDKRVGIHQPQ
TCPICPACEGPGPSAFIFPPKPKDTLMI
SRTPKVTCVVVDVSQENPEVQFSWYV
DGVEVHTAQTRPKEEQFNSTYRVVSV
LUQHQDWLNGKEFKCKVNNKDLPAPI
TRISKAKGQTREPQVYTLPPPTEELSR
SKVTLTCLVTGFYPPDIDVEWQRNGQ
PEPEGNYRTTPPQQDVDGTYFLYSKL
AVDKASWQRGDTFQCAVMHEALHNH

YT
(SEQID NO: 108)

20

hp?section=LocusGen
es&repertoire=genetab | (2009). PMID:
le&species=Pig&aroup

I
61(3): 209-230
19048248

Kacskovics L et al, J.
Immunol. 153(8):
3565-3573 (1994).
PMID: 7930579
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43806

1gG5"

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCAGCAGGGACACGTCTG

GCCCTAACGTGGCCTTGGGCTGCCTGGTCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCCACAGCTTGTCCAGCA

CLVSSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPAHSLSS
KRYTCNVNHPATKTKVDLCVGRPCPI

AGCGCTATACGTGCAATGTCAACCACCCAGCCACCAAAACCAAGGTGGACCTGTGTGTT
GGACGACCATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGCCCTCGGTCTTCATCTT
CCCTCCAAAACCCAAGGACATCCTCATGATCTCCCGGACCCCCGAGGTCACGTGCGTGG
TGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGGTACGTGGACGGCGAA
GAGGTGCACACGGCCGAGACGAGGCCAAAGGAGGAGCAGTTCAACAGCACCTACCGCGT
GGTCAGCGTCCTGCCCATCCAGCACGAGGACTGGCTGAAGGGGAAGGAGTTCGAGTGCA
AGGTCAACAACGAAGACCTCCCAGGCCCCATGACGAGGACCATCTCCAAGGCCAAAGGG
GTGGTACGGAGCCCGGAGGTGTACACCCTGCCCCCACCCGCCGAGGAGCTGTCCAAGA
GCATAGTCACGCTAACCTGCCTGGTCAAAAGCATCTTCCCGNCTTTCATCCATGTTGAGT
GGAAAATCAACGGAAAACCAGAGCCAGAGAACGCATATCGCACCACCCCGCCTCAGGAG
GACGAGGACAGGACCTACTTCCTGTACAGCAAGCTCGCGGTGGACAAGGCAAGATGGGA
CCATGGAGAAACATTTGAGTGTGCGGTGATGCACGAGGCTCTGCACAACCACTACACCC
AGAAGTCCATCTCCAAGACTCAGGGTAAATGA

(SEQID NO: 109)

CPGC 1l DILMISRTP
EVTCVVVDVSKEHAEVQF SWYVDGEE
'VHTAETRPKEEQFNSTYRVVSVLPIQH
EDWLKGKEFECKVNNEDLPGPITRTIS

| KAKGVVRSPEVYTLPPPAEELSKSIVT
LTCLVKSIFP?FIHVEWKINGKPEPENA

YRTTPPQEDEDRTYFLYSKLAVDKAR

WDHGETFECAVMHEALHNHYTQKSIS

QGK*

(SEQ 1D NO: 108)

3

1gG5"

GCCTACAACACAGCTCCATCGGTCTACCCTCTGGCCCCCTGTGGCAGGGACGTGTCTGA
TCATAACGTGGCCTTGGGCTGCCTGGTCTCAAGCTACTTCCCCGAGCCAGTGACCGTGA
CCTGGAACTGGGGCGCCCAGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCCG
TCAGGGCTCTAGTCCCTCAGGAGCACGGTGACCGTGCCGGCCCACAGCTTGTCCAGCAA
GTGCTTCACGTGCAATGTCAAGCACCCGGCCACCACCACCAAGGTGGACCTGTGTGTTG
GAAAAAAGACCAAGCCTCGATGTCCCATATGCCCAGGCTGTGAAGTGGCCGGGCCCTCG
GTCTTCATGTTCCCTCCAAAACCCAAGGACATCCTCATGATCTCCCGGACCCCCGAGGT

CACGTGCGTGGTGGTGGACGTCAGCAAGGAGCACGCCGAGGTCCAGTTCTCCTGGTACG
 TGGACGGCGAAGAGGTGCACACGGCCGAGACGAGACCAAAGGAGGAGCAGTTCAACAGC
ACTTACCGCGTGGTCAGCGTCCTGCCCATCCAGCACGAGGACTGGCTG AAGG,

AYNTAPSVYPLAPCGRDVSDHNVALG
CLVSSYFPEPVTVTWNWGAQTSGVHT
FPSVLQPSGLYSLSSTVTVPAHSLSSK
CFTCNVNHPATTTKVDLCVGKKTKPR
CPICPGCEVAGPSVFIFPPKPKDILMIS
RTPEVTCVVVDVSKEHAEVQFSWYVD
GEEVHTAETRPKEEQFNSTYRVVSVL
PIQHEDWLKGKEFECKVNNEDLPGPIT
RTISKAKGVVRSPEVYTLPPPAEELSK

GTTCGAGTGCAAGGTCAACAACGAAGACCTCCCAGGCCCCATCACGAGGACCATCTCCA
AGGCCAAAGGGGTGGTACGGAGCCCGGAGGTGTACACCCTGCCCCCACCCGCCGAGGA
GCTGTCCAAGAGCATAGTCACGCTAACCTGCCTGGTCAAAAGCTTCTTCCCGCCTTTCAT
CCATGTTGAGTGGAAAATCAACGGAAAACCAGAGCCAGAGAACGCATACCGCACCACCC
CGCCCCAGGAGGACGAGGACGGGACCTACTTCCTGTACAGCAAGTTCTCGGTGGAAAAG
TTCAGGTGGCACAGTGGAGGCATCCACTGTGCGGTGATGCACGAGGCTCTGCACAACCA
CTACACCC

(SEQIDNO: 111)

SIVTLTCL) I
PENAYRTTPPQEDEDGTYFLYSKFSVE
KFRWHSGGIHCAVMHEALHNHYT
(SEQID NO: 110)

APKTAPSVYPLAPCSRDTSGPNVALG (EU372657

EU372656

1gG6*

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCGGCAGGGACACGTCTG

GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTAGTTCCCCGAGCCAGTGACCCTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCATACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTCTACTCCCTCAGCAGCATGGTGACCGTGCCGGCCAGCAGCCTGTCCAGCA

APKTAPSVYPLAPCGRDTSGPNVALG
CLASSYFPEPVTLTWNSGALTSGVHT
FPSVLQPSGLYSLSSMVTVPASSLSS
KSYTCNVNHPATTTKVDLCVGRPCPI

AGAGCTACACCTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACCTGTGTGTT
GGACGACCATGTCCCATATGCCCAGCCTGTGAAGGGCCCGGGCCCTCGGTCTTCATCTT
CCCTGCAAAACCCAAGGACACCCTCATGATCTCCCGGACACCCCAGGTCACGTGCGTGG
TGGTAGATGTGAGCCAGGAAAACCCGGAGGTCCAGTTCTCCTGGTATGTGGACGGTGTA
GAGGTGCACACGGCCCAGACGAGGCCAAAGGAGGCGCAGTTCAACAGCACCTACCGTGT
GGTCAGCGTCCTGCGCATCCAGCACGAGGACTGGCTGAAGGGGAAGGAGTTCGAGTGCA
AGGTCAAGAACAAAGACCTCCCAGCCCCCATCACAAGGATCATCTCCAAGGCCAAAGGG
CCGAGCCGGGAGCCGCAGGTGTACACCCTGTCCCCATCCGCCGAGGAGCTGTCCAGGA
GCAAAGTCAGCATAAGCTGCCTGGTCACTGGCTTCTACCCACCTGACATCGATGTCGAG
TGGAAGAGCAACGGACAGCCGGAGCCAGAGGGCAATTACCGCACCACCCCGCCCCAGC
AGGACGTGGACGGGACCTACTTCCTGTACAGCAAGCTCGCGGTGGACAAGGCCAGCTGG
CAGCGTGGAGACCCATTCCAGTGTGCGGTGATGCACGAGGCTCTGCACAACCACTACAC

cc
(SEQID NO: 113)

CPACEGPGI DTLMISRT
PQVTCVVVDVSQENPEVQFSWYVDG
VEVHTAQTRPKEAQFNSTYRVVSVLPI
QHEDWLKGKEFECKVNNKDLPAPITRI
SKAKGPSREPQVYTLSPSAEELSRSKV|
SITCLVTGFYPPDIDVEWKSNGQPEPE
GNYRTTPPQQDVDGTYFLYSKLAVDK
ASWQRGDPFQCAVMHEALHNHYT
(SEQID NO: 112)

1G6®

GCCCCCAAGACGGCCCCATCGGTCTACCCTCTGGCCCCCTGCGGCAGGGACACGTCTG

GCCCTAACGTGGCCTTGGGCTGCCTGGCCTCAAGCTACTTCCCCGAGCCAGTGACCGTG
ACCTGGAACTCGGGCGCCCTGACCAGTGGCGTGCACACCTTCCCATCCGTCCTGCAGCC
GTCAGGGCTGTACTCCCTCAGCAGCACGGTGACCGTGCCGGCCAGGAGCTCGTCCAGAA

CLASSYFPEPVTVTWNSGALTSGVHT
FPSVLQPSGLYSLSSTVTVPARSSSRK
CFTCNVNHPATTTKVDLCVGRPCPIC

AGTGCTTCACGTGCAATGTCAACCACCCGGCCACCACCACCAAGGTGGACCTGTGTGTT
GGACGACCATGTCCCATATGCCCAGCCTGTGAAGGGAACGGGCCCTCGGTCTTCATCTT
CCCTCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCCGAGGTCACGTGCGTGG
TGGTAGATGTGAGCCAGGAAAACCCGGAGGTCCAGTTCTCCTGGTACGTGGACGGCGAA
GAGGTGCACACGGCCGAGACGAGGCCAAAGGAGGAGCAGTTCAACAGCACCTACCGTGT
GGTCAGCGTCCTGCCCATCCAGCACCAGGACTGGCTGAAGGGAAAGGAGTTCGAGTGCA
AGGTCAACAACAAAGACCTCCCAGCCCGCATCACAAGGATCATCTCCAAGGCCAAAGGG
CCGAGCCGGGAGCCGCAGGTGTACACCCTGTCCCCATCCGCCGAGGAGCTGTCCAGGA
GCAAAGTCAGCATAACCTGCCTGGTCACTGGCTTCTACCCACCTGACATCGATGTCGAG
TGGAAGAGCAACGGACAGCCGGAGCCAGAGGGCAATTACCGCTCCACCCCGCCCCAGGA|
GGACGAGGACGGGACCTACTTCCTGTACAGCAAACTCGCGGTGGACAAGGCGAGGTTGC
AGAGTGGAGGCATGCACTGTGCGGTGATGCACGAGGCTCTGCAGAACCACTACAGCCAG
AAGTCCATCTCCAAGACT

(SEQID NO: 115)

PACE P DTLMISRTP
EVTCVVVDVSQENPEVQFSWYVDGEE
VHTAETRPKEEQFNSTYRVVSVLPIQH
QDWLKGKEFECKVNNKDLPAPITRISK
AKGPSREPQVYTLSPSAEELSRSKVSI
TCLVTGFYPPDIDVEWKSNGQPEPEG
NYRSTPPQEDEDGTYFLYSKLAVDKA
RLQSGGIHCAVMHEALHNHYTQKSISK

T
(SEQID NO: 114)

[EU372655

APKTAPSVYPLAPCGRDTSGPNVALG |EU372653

Porcine Ig light
chain constant

region

Ig kappa
(CK)
variant 1

g kappa
(CK)

variant 2

Ig lambda
(cL)
variant 1

(CK)
variant 2

Ig lambda

FP312898

http://wwwe.imgt.org/l
hp?section=LocusGen

ig&group

CU694848

=IGLC

MGTrepertoire/index.p

es&repertoire=genetab

Schwartz J.C. et
al.Jmmunogenetics,
64, 303-311 (2012).
PMID: 22109540

[CU467669

http://wwwe.imgt.org/l

MGTrepertoire/index.p.

hp?sectior Ge

CU467598

=IGKC
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Loai

Vung Ig

Trinh ty nucleotit

GenBank

Co so dir

. Trinh ty axit amin Accession No.| ligu IMGT

Tham khéo

Water buffalo
(Scientific

bubalis )

region
(CH1™CH3)

Water buffalo
Ig heavy chain
Neme: Bubalus |constant

1gG1?

GAGCGGCGTGCACACCTTCCCGGCCGTCCTTCAGTCC
TCCGGGCTCTACTCTCTCAGCAGCACGGTGACCGCGC
CCGCCAGCGCCACAAAAAGCCAGACCTTCACCTGCAA

CGTAGCCCACCCGGCCAGCAGCACCAAGGTGGACAAG
GCTGTTGTTCCCCCATGCAGACCGAAACCCTGTGATTG
CTGCCCACCCCCTGAGCTCCCCGGAGGACCCTCTGTC
TTCATCTTCCCACCAAAACCCAAGGACACGCTCACAAT
CTCTGGAACTCCTGAGGTCACGTGTGTGGTGGTGGAC

GTGGGCCACGATGACCCCGAGGTGAAGTTCTCCTGGT
TCGTGGACGATGTGGAGGTAAACACAGCCAGGACGAA

GCCAAGAGAGGAGCAGTTCAACAGCACCTACCGGGTG

GTCAGCGCCCTGCCCATCCAGCACAACGACTGGACTG
GAGGAAAGGAGTTCAAGTGCAAGGTCTACAATGAAGGC
CTCCCAGCCCCCATCGTGAGGACCATCTCCAGGACCA

AAGGGCAGGCCCGGGAGCCGCAGGTGTACGTCCTGGC
CCCACCCCAGGACGAGCTCAGCAAAAGCACGGTCAGC
ATCACTTGCATGGTCACTGGCTTCTACCCAGACTACAT
CGCCGTAGAGTGGCAGAAAGATGGGCAGCCTGAGTCA
GAGGACAAATATGGCACGACCCCGCCCCAGCTGGACA
GCGATGGCTCCTACTTCCTGTACAGCAGGCTCAGGGT

GAACAAGAACAGCTGGCAAGAAGGAGGCGCCTACACG
TGTGTAGTGATGCATGAGGC

(SEQ ID NO: 119)

SGVHTFPAVLQSSGLYSLSSTVTAPAS [NW_00569090 |Not registered

ATKSQTFTCNVAHPASSTKVDKAVVP |3
PCRPKPCDCCPPPELPGGPSVFIFPPK
PKDTLTISGTPEVTCVVVDVGHDDPEV
KFSWFVDDVEVNTARTKPREEQFNSTY
RVVSALPIQHNDWTGGKEFKCKVYNEG
LPAPIVRTISRTKGQAREPQVYVLAPP

QDELSKSTVSITCMVTGFYPDYIAVEW
QKDGQPESEDKYGTTPPQLDSDGSYF
LYSRLRVNKNSWQEGGAYTCVVMHE

(SEQ ID NO: 118)

1gG2?

GCCTCCATCACAGCCCCGAAAGTCTACCCTCTGACTTC
TTGCCGCGGGGAAACGTCCAGCTCCACCGTGACCCTG
GGCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTGA
CCGTGACCTGGAACTCGGGTGCCCTGAAGAGCGGCGT
GCACACCTTCCCGGCCGTCCTTCAGTCCTCTGGGCTC
TACTGTCTCAGCAGCACGGTGACCGCGCCCGCCAGCG
CCACAAAAAGCCAGACCTTCACCTGCAACGTAGCCCAC
CCGGCCAGCAGCACCAAGGTGGACACGGCTGTTGGGT
TCTCCAGTGACTGCTGCAAGTTTCCTAAGCCTTGTGTG
AGGGGACCATCTGTCTTCATCTTCCCGCCGAAACCCAA
AGACACCCTGATGATCACAGGAAATCCCGAGGTCACAT
GTGTGGTGGTGGACGTGGGCCGGGATAACCCCGAGGT
GCAGTTCTCCTGGTTCGTGGGTGATGTGGAGGTGCAC
ACGGGCAGGTCGAAGCCGAGAGAGGAGCAGTTCAACA
GCACCTACCGCGTGGTCAGCACCCTGCCCATCCAGCA
CAATGACTGGACTGGAGGAAAGGAGTTCAAGTGCAAG
GTCAACAACAAAGGCCTCCCAGCCCCCATCGTGAGGA
CCATCTCCAGGACCAAAGGGCAGGCCCGGGAGCCGCA
GGTGTACGTCCTGGCCCCACCCCAGGAAGAGCTCAGC
AAAAGCACGGTCAGCGTCACTTGCATGGTCACTGGCTT
CTACGCAGACTACATCGCCGTAGAGTGGCATAGAGACC
GGCAGGCTGAGTCGGAGGACAAGTACCGCACGACCCC
GCCCCAGCTGGACAGCGATGGCTCCTACTTCCTGTAC
AGCAGGCTCAAGGTGAACAAGAACAGCTGGCAAGAAG
GAGGCGCCTACACGTGTGTAGTGATGCATGAGGC
(SEQ ID NO: 121)

ASITAPKVYPLTSCRGETSSSTVTLGG [NW_00576614

LVSSYMPEPVTVTWNSGALKSGVHTF |3
PAVLQSSGLYSLSSTVTAPASATKSQT
FTCNVAHPASSTKVDTAVGFSSDCCK
FPKPCVRGPSVFIFPPKPKDTLMITGNP
EVTCVVVDVGRDNPEVQF SWFVGDVE
VHTGRSKPREEQFNSTYRVVSTLPIQH
NDWTGGKEFKCKVNNKGLPAPIVRTIS
RTKGQAREPQVYVLAPPQEELSKSTVS
VTCMVTGFYPDYIAVEWHRDRQAESED
KYRTTPPQLDSDGSYFLYSRLKVNKNS
WQEGGAYTCVVMHE

(SEQ ID NO: 120)

1gG3?

GCCTCCACCACAGCCCCGAAAGTCTACCCTCTGGCAT
CGAGCTGCGGGGACACGTCCAGCTCCACCGTGACCCT
GGGCTGCCTGGTCTCCAGCTACATGCCCGAGCCGGTG
ACCGTGACCTGGAACTCGGGTGCCCTGAAGAACGGCG
TGCGACACCTTCCCGGCCGTCCGGCAGTCCTCCGGGCT
CTACTCTCTCAGCAGCATGGTGACCATGCCCACCAGCA
CCGCAGGAACCCAGACCTTCACCTGCAACGTAGCCCA
CCCGGCCAGCAGCACCAAGGTGGACACGGCTGTCACT
GCAAGGCATCCGGTCCCGAAGACACCAGAGACACCTA
TCCATCCTGTAAAACCCCCAACCCAGGAGCCCAGAGAT.
GAAAAGACACCCTGCCAGTGTCCCAAATGCCCAGAACC
TCTGGGAGGACTGTCTGTCTTCATCTTCCCACCGAAAC
CCAAGGACACCCTCACAATCTCTGGAACGCCCGAGGT
CACGTGTGTGGTGGTGGACGTGGGCCAGGATGACCCC
GAAGTGCAGTTCTCCTGGTTCGTGGATGACGTGGAGG
TGCACACAGCCAGGATGAAGCCAAGAGAGGAGCAGTT
GCAACAGCACCTACCGCGTGGTCAGCGCCCTGCCCATC
CAGCACCAGGACTGGCTGCGGGAAAAGGAGTTCAAGT
GCAAGGTCAACAACAAAGGCCTCCCGGCCCCCATCGT
GAGGACCATCTCCAGGACCAAAGGGCAGGCCCGGGAG
CCAGAGGTGTATGTCCTGGCCCCACCCCGGGAAGAGC
TCAGCAAAAGCACGCTCAGCCTCACCTGCCTAATCACC
GGCTTCTACCCAGAAGAGGTAGACGTGGAGTGGCAGA
GAAATGGGCAGCCTGAGTCAGAGGACAAGTACCACAC
GACCCCACCGCAGCTGGACGCTGACGGCTCCTACTTC
CTGTACAGCAGGCTCAGGGTGAACAGGAGCAGCTGGC
AGGAAGGAGACCACTACACGTGTGCAGTGATGCATGAA|
GCTTTAGGGAATCACTACAAAGAGAAGCCCATCTCGAG
GTCTCCGGGTAAATGA

(SEQ ID NO: 123)

ASTTAPKVYPLASSCGDTSSSTVTLGC |NW_00578420

LVSSYMPEPVTVTWNSGALKNGVHTF

PAVRQSSGLYSLSSMVTMPTSTAGTQ
TFTCNVAHPASSTKVDTAVTARHPVP

KTPETPIHPVKPPTQEPRDEKTPCQCP
KCPEPLGGLSVFIFPPKPKDTLTISGTP
EVTCVVVDVGQDDPEVQFSWFVDDVE
VHTARMKPREEQFNSTYRVVSALPIQH
QDWLREKEFKCKVNNKGLPAPIVRTISR
TKGQAREPQVYVLAPPREELSKSTLSL
TCLITGFYPEEVDVEWQRNGQPESEDK
YHTTPPQLDADGSYFLYSRLRVNRSSW
QEGDHYTCAVMHEALRNHYKEKPISRS
PGK*

(SEQ ID NO: 122)

None

Water buffalo
Ig light chain
constant
region (CL)

Ig lambda?

CAGCCCAAGTCCGCACCCTCAGTCACCCTGTTCCCAC

CCTCCACGGAGGAGCTCAGCGCCAACAAGGCCACCCT
GGTGTGTCTCATCAGCGACTTCTACCCGGGTAGCATGA
CGGTGGCCAGGAAGGCAGACGGCAGCACCATCACCCG
GAACGTGGAGACCACCCGGGCCTCCAAACAGAGCAAC

AGCAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGG

GCAGCGAGTGGAAATCGAAAGGCAGTTACAGCTGCGA

GGTCACGCACGAGGGGAGCACCGTGACAAAGACAGTG
AAGCCCTCAGAGTGTTCTTAG

(SEQ ID NO: 117)

QPKSAPSVTLFPPSTEELSANKATLVC |NW_00569078 |Not registered

LISDFYPGSMTVARKADGSTITRNVETT |6
RASKQSNSKYAASSYLSLTGSEWKSKG
SYSCEVTHEGSTVTKTVKPSECS*
(SEQ ID NO: 118)

None

Céc trinh tu axit amin nhu néu trong cac SEQ ID NO: 8 dén 13, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74,76, 78, 80,
82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120
va 122 ¢6 thé mat, thay thé hodc bd sung mot hodc vai axit amin (vi du, 1én dén nam
axit amin, nhiéu nhit 1a khoang 10 axit. amin). Ngay cd khi cac dot bién nhu vay dugc
dua vao, céc trinh tu axit amin thu duoc 1a ¢6 kha nang c¢6 chirc ndng nhu vang 6n dinh

cua Ig chudi néng hodc chuoi nhe.
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Khang thé khang PD-L1 theo sing ché ¢6 thé co cdu trac bdn chudi bao gdm
hai chudi nhe va hai chudi ning.

Khang thé khang PD-L1 theo sang ché ¢6 thé dugc diéu ché nhu duge mo ta
dudi day. Noi van tat, gen nhan tao dugce tong hop bao gbm trinh tur chudi nhe (trinh tu
ving bién doi va trinh tu ving én dinh) va trinh tw chudi ning (trinh ty ving bién doi
va trinh tu ving 6n dinh) ctia khdng thé khang PD-L1 theo sang ché. Gen thu dugc duge
cai vao vecto (vi du, plasmit), ma tiép theo duoc dua vao té bao chu (vi du, té bao dong
Vit c6 v nhu t& bao CHO). Té bao chii nay duge nudi cdy, va khéng thé nghién ctru
dwoc thu tr méi trudong nudi cdy thu duge. Trong tong hop gen nhan tao, cac codon clia
trinh tu nucleotit ¢ thé duoc t6i vu hoa.

Sang ché d& xudt ADN mi hoa khang thé khang PD-L1 bao gbm (a) chudi nhe
bao gém CDRI1 ¢6 trinh ty axit amin KSISKY (SEQ ID NO: 1), CDR2 ¢¢ trinh ty axit
amin SGS va CDR3 ¢6 trinh ty axit amin QQHNEYPLT (SEQ ID NO: 2) va (b) chudi
ning bao gdm CDR1 ¢6 trinh ty axit amin GYTFTDYI (SEQ ID NO: 3), CDR2 ¢6 trinh
ty axit amin INPDSGGN (SEQ ID NO: 4) va CDR3 c¢6 trinh tu axit amin
ARGITMMVVISHWKFDF (SEQ ID NO: 5). Sang ché ciing d& xuat ADN ma hoa
chudi nhe cua khang thé khang PD-L1 bao gdm CDR1 ¢6 trinh ty axit amin KSISKY
(SEQ ID NO: 1), CDR2 ¢6 trinh tuy axit amin SGS va CDR3 ¢6 trinh tu axit amin
QQHNEYPLT (SEQ ID NO: 2) (ADN ctia (a°)). Ngoai ra, sang ché dé xudt ADN ma
héa chudi ning cta khang thé khang PD-L1 bao gdbm CDR1 c¢6 trinh ty axit amin
GYTFTDYI (SEQ ID NO: 3), CDR2 ¢6 trinh ty axit amin INPDSGGN (SEQ ID NO:
4) va CDR3 ¢6 trinh ty axit amin ARGITMMVVISHWKFDF (SEQ ID NO: 5) (ADN
cia (b”)).

Péi v6i (a) chudi nhe bao gdm CDRI ¢6 trinh ty axit amin KSISKY (SEQ ID
NO: 1), CDR2 ¢6 trinh ty axit amin SGS va CDR3 ¢6 trinh tu axit amin QQHNEYPLT
(SEQ ID NO: 2) va (b) chudi ning bao gdm CDRI c¢6 trinh ty axit amin GYTFTDYI
(SEQ ID NO: 3), CDR2 ¢6 trinh ty axit amin INPDSGGN (SEQ ID NO: 4) va CDR3
¢6 trinh tr axit amin ARGITMMVVISHWKFDF (SEQ ID NO: 5), cn vién din dén
phdn mo ta trén day. ADN bao gdm ADN ciia (a’) va ADN cua (‘b) ¢6 thé duoc tong
hop bang méy tong hop thuong mai. Céac vi tri nhan biét boi enzym gi6i han, trinh tu
KOZAK, trinh tu tin hiéu bd sung poly-A, trinh tu khoi dau, trinh tu intron hodc dang

tuong ty co thé dugc bd sung vao ADN nay.
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Séang ché ciing d& xuét vecto bao gdm ADN néu trén ma hoa khang thé khang
PD-LI.

Veé vecto, plasmit duogc tao ra tir Escherichia coli (vi du, pBR322, pBR325,
pUC12 hoic pUC13); plasmit dugc tao ra tir Bacillus subtilis (vi du, pUB110, pTP5
hodc pC194), plasmit dugc tao ra tir ndm men (vi du, pSH19 hodc pSHI15); thé thuc
khuan nhu thé thuc khuan A; virut dong vét nhu retrovirut hodc virut gdy bénh déu bo;
hodc virut gy bénh ¢ cdn trung nhu baculovirut ¢6 thé duoc st dung. Trong cac vi du
duge mo ta mudn hon, pDC6 (patent Nhat Ban s6 5704753, patent My sb 9096878,
patent chau Ausb 2385115, patent Hong Kong (Trung Quéc) sd HK 1163739, patent Uc
$6 2009331326) duoc st dung.

Vecto ¢6 thé con bao gdm gen khéi dau, gen tang cudng, tin hiéu cit ghép, tin
hiéu bd sung poly-A, trinh ty intron, gen danh d4u chon loc, didm khoi dau sao chép
cua SV40, v.v..

Sang ché ciing dé xuit té bao chii duoc bién nap bang vecto trén day. Co thé
diéu ché khang thé khang PD-L1 theo sang ché bang cach nuodi cdy té bao chu va thu
khang thé nghién ctru tir moi trudng nudi cdy thu duoc. Do do, sang ché ciing d& xuat
phuong phap diéu ché khang thé, bao gdbm nudi cdy té bao chi duge md ta trén ddy va
thu khang thé khang PD-L1 theo sang ché tir moi trudng nudi cdy. Trong phuong phap
theo sang ché dé diéu ché khang thé, vecto hop nhit ADN bao gdm ADN ma héa chudi
nhe vA ADN ma héa chudi nang c6 thé dugc chuyén nhiém vao té bao chu. Theo cich
khac, vecto hop nhit ADN ma hoa chudi nhe va vecto hop nhat ADN ma hoa chudi
nang co thé duoc ddng chuyén nhiém vao té bao chu.

Céc vi du vé té bao chu bao gdm, nhung khong gi¢i han 6, té bao vi khuan (nhu
Escherichia bacteria, Bacillus bacteria hoac Bacillus subtilis), té bao nAm (nhu nAm men
hodc Aspergillus), té bao con trung (nhu té bao S2 hodc té bao Sf), té bao dong vat (nhu
t& bao CHO, té bao COS, & bao HeLa, té bao C127, té bao 3T3, té bao BHK hogc té
bao HEK 293) va té bao thuc vat. Trong s6 d6, té€ bao CHO-DG44 (CHO-DG44(dfhr
/) — 14 té bao khuyét dihydrofolat reductaza — dugc uu tién.

Viéc dua vecto tai to hgp vao té bao chi c6 thé duge thuc hién bing céc phuong
phap duoc boc 19 trong Molecular Cloning 2nd Edition, J. Sambrook et al., Cold Spring
Harbor Lab. Press, 1989 (vi du, phuong phép canxi phosphat, phuong phap DEAE-

dextran, chuyén nhiém, vi tiém, chuy€n nhiém bang liposom, bién nap dién, tai nap, tai
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nap qua vét cat, phuong phap bén gen, v.v.) hodc bang cach gy nhiém.

Thé bién nap thu duoc co thé duoc nudi cdy trong mdi truong, tiép theo 1a thu
khang thé khang PD-L1 theo sang ché tr moi truong nudi cdy. Khi khéng thé duoc tiét
vao mdi truong, mdi trudong ndy c6 thé dwoc thu hdi, tiép theo 1a phan lap va tinh ché
khang thé tir moi truong. Khi khéng thé duoc san xuét bén trong té bao da bién nap, té
bao nay co6 thé dugc 1am tan, tiép theo 1a phan lap va tinh ché khang thé tir dich tan té
bao.

Céac vi du v& mdi trudng bao gém, nhung khong gidi han 6, moi truong
OptiCHO, moi truong Dynamis, méi truong CD CHO, moi truong ActiCHO, moi
truong FortiCHO, moi truong Ex-Cell CD CHO, mdi trudng BalanCD CHO, moi
truong ProCHO 5 va mdi truong Cellvento CHO-100.

Do pH cia mdi truong thay dbi tuy theo té bao duoc nudi cdy. Noi chung,
khoang pH tur 6,8 dén 7,6 duoc st dung; do pH thich hop thuong nam trong khodng tir
7,0 dén 7.4.

Khi 6 bao nuoi chy 1a t& bao CHO, viéc nudi cdy co thé duge thyc hién bang
cac phuong phap duge chuyén gia trong linh vuc nay biét ro. Vi du, thudong c6 thé thuc
hién viéc nudi cdy trong moi trudng pha khi co ndng dd CO, 0-40%, t6t hon 14 2-10%,
& 30-39°C, tét hon 1 khoang 37°C.

Khoang thoi gian nudi cy thich hop thuong tir mot ngay dén ba thang, tot hon
14 tr mot ngay dén ba tuan.

Phén 1ap va tinh ché khang thé c6 thé dugc thuc hién bang cic phuong phéap da
biét. Cac phuong phap phan lap/tinh ché da biét c6 thé duoc st dung theo sang ché bao
gdm, nhung khong giGi han 6, cac phuong phap bang céach str dung khac biét vé d0 tan
(nhu loai mudi hozc két tia dung moi); cac phuong phap bang cach st dung khéc biét
v& trong luong phan tr (nhu thim téch, siéu loc, loc gel hodc dién di trén gel SDS-
polyacrylamit); cac phuong phap bang cach sir dung khéc biét vé dién tich (nhu séc ky
trao dbi ion); cdc phuwong phép bang cach st dung ai lyc dac hiéu (nhu sdc ky ai luc);
cac phuong phép bang cich st dung khac biét vé d6 ky nude (nhu sic ky 16ng hiéu
ning cao dao pha); va cac phuong phap bang cach sir dung khac biét vé diém ding dién
(nhu hoi tu diém dang dién).

Ciing ¢6 thé didu ché khang thé khang PD-L1 theo sang ché bang cach nudi cay

té bao lai ma c6 thé duoc didu ché bang phuong phap dugc bdc 19 trong tai liéu chuyén
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nganh (Ikebuchi R, Konnai S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata
S, Ohashi K, Immunology. 2014 Aug;142(4):551-61). Té bao lai san xuét khéng thé
khang PD-1.1 6C11-3A11 duoc bao quan trong phong thi nghiém cua cdc tac gia sang
ché (Laboratory of Infectious Diseases, Department of Disease Control, Faculty of
Veterinary Medicine, Hokkaido University).

Khang thé PD-L1 theo sang ché ¢6 thé duoc sir dung dé phét hién PD-L1. Do
do, sang ché dé xuat ché pham ding dé phat hién PD-L1, bao gdm khéng thé PD-L1
lam hoat chét.

Viéc phét hién PD-L1 cé thé duoc thuc hién bang cic phuong phéap bao gdm,
nhung khong gidi han &, nhuom héa mo mién dich, nhuom hoa té bao mién dich, phép
do dém té bao theo dong chay, th nghiém chét hap phu mién dich gin enzym (ELISA)
va phép tham tach Western.

Céc chét phan tich ding dé phat hién c6 thé c6 thé duoc lay vi du bang cac mau
nhu md hodc dich thé 14y tir sinh vat (vi dy, mau (méu toan phan, huyét tuong, huyét
thanh, hodc té bao cu thé nhu héng cAu, bach cAu hoic té bao lympho), nuéc tiéu, nude
bot, v.v.); gidng t& bao nudi cy; va té bao nudi cdy (dong té bao da 4n dinh, t& bao nuodi
cy so cép, té bao cdy truyén, v.v.). Ngudn chét phan tich nhu vdy khong dugc gidi han
cu thé. Cac vi du bao gém chuot céng, cho, ciru, dé, lon, méo, ngudi, ngua, bo, trau, bo
Téay Tang, thd, chudt nhit, chudt tai ma, va chudt lang.

Khéng thé PD-L1 theo séng ché c6 thé dugce danh ddu dong vi phong xa, enzym,
chét phat quang, chét phét huynh quang, biotin, hodc dang twong ty. Néu phan tmg voi
khang thé so cip (khang thé khang PD-L1 theo sang ché) ma lién két (gan két) dic hi¢u
v6i phan tir dich (PD-L1) dugc kem theo phan tmg véi khang thé thir cdp ma lién két
(g4n két) voi khang thé so cAp dé phét hién phan tir dich, thi viéc déanh dau khang thé
thir cép 1a thich hop.

Do PD-L1 dugc biéu hién & mic cao trong té bao ung thu va té bao nhiém virut,
ché pham theo sang ché co thé duoc sir dung dé chin doan bénh ung thu va/hodc bénh
nhiém trung. Thong thudng, lugng (ndng dd) PD-L1 trong chét phan tich dugc xéc dinh
trén co s& lwong (ndng do) phirc chét ctia PD-L1 va khang thé khang PD-L1. Khi luong
(ndng d6) PD-L1 trong chit phan tich la cao so v6i doi chimg am tinh (vi du, md xung
quanh khoe manh (mo lién két, mach mau, v.v.)), chét phén tich c6 thé duoc chan doan

la gy bénh ung thu va/hodc bénh nhiém trung. Theo cach khéc, néu PD-L1 dugc phat
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hién trong chét phan tich, chit phan tich c6 thé duoc chan doan la gay bénh ung thu
va/hodc bénh nhiém trung.

Céc vi du v& bénh ung thu va/hodc bénh nhiém trung bao g6m, nhung khong
2i6i han 6, bénh tan sinh (vi du, u héc séc t§ ac tinh, bénh ung thu phdi, bénh ung thu
da day, bénh ung thu than, bénh ung thu v, bénh ung thu bang quang, bénh ung thu
thuc quan, bénh ung thu buéng trimg va dang tuong ty), bénh bach cAu, bénh Johne,
bénh bién trung (anaplasmosis), bénh viém vi do vi khuén, bénh viém v do nam, bénh
nhiém tring do mycoplasma (nhu bénh viém vu do mycoplasma, bénh viém phdi do
mycoplasma hodc dang tuong tu), bénh lao, bénh nhiém trung do Theileria orientalis,
bénh do Cryptosporidia, bénh nhiém coccidia, bénh do trypanosoma va bénh do
leishmania.

Ché phém theo sang ché ¢o thé duoc su dung dé chon cac dong vat dich thich
hop cho tri liéu bing cach sir dung khang thé khang PD-L1. Vi du, cac dong vat dap
ung hai diém sau c6 thé duge coi 1a dong vat tuyén chon.

1. Trudong hop duge chan doan 1a méc bénh ung thu (nhu u hic sdc t6) hodc bénh nhiém
tring trong xét nghiém bénh ly
2. Truong hop dugc phat hién la duong tinh véi khang thé khang PD-L1

Déi chimg 4m tinh c6 thé 1a md xung quanh khoe manh (m6 lién két, mach mau,
v.v.), va dbi chiig duong tinh ¢6 thé 1a truong hop bénh ung thu (nhu u hic sic td) hodc
nhiém tring. V& co ban, cac dong vat c6 u duong tinh trong nhudm hoa md mién dich
hau hét cac ving c6 thé duoc thuc hién thir nghiém 1am sang.

Céc dong vat dich khong dugc gidi han cu thé va c6 thé bao gdm chudt cong,
ché, clru, dé, lon, méo, nguoi, ngua, bo, triu, bo Tay Tang, tho, chudt nhét, chudt tai
ma, va chudt lang.

Ché phim theo séng ché c6 thé con bao gdm cic thudc thtr dé phat hién chat
dénh diu, cac chét pha lodng, nuéc rira, to hudng din mo ta tiéu chudn chin doan/chon,

V.V..
Vi du thue hién sang ché

Dudi ddy, sang ché s& duge md ta chi tiét hon c6 tham chieu dén cac vi du. Tuy

nhién, sang ché khong dugc gidi han & cac vi du nay.

Vidul
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1. Gidi thiéu

Yéu td gay chét té bao theo chuong trinh 1 (PD-1), mot loai thu thé rc ché mién
dich, va phdi ttr ctia no, tic 1a phdi tir gy chét t& bao theo chwong trinh 1 (PD-L1), 12
cac phan tir dugc nhén dang bdi Gido su va cac ddng tac gia, Dai hoc Tasuku Honjo va
Kyoto, duéi dang cac yéu t6 uc ché dap ing mién dich qua muc va lién quan mat thiét
dén tinh dung nap mién dich. M¢i déy, da giai thich dugc rang cac phan t& ndy cling
lién quan dén su e ché mién dich trong bénh nhiém trung va u & nhiéu dong vat. Trong
vi du theo sang ché, khang thé don dong khéng PD-L1 ciia bo dugc diéu ché bang cach
gdy mién dich cho chudt cbng, va tiép theo mot dong (6C11-3A11) c6 kha ning phét
hién PD-L1 ctia ché dugce chon. Ngoai ra, cac tac gia sang ché thyc hién nhudém héa mod
mién dich d& kiém tra liéu khéng thé khang PD-L1 ciia bd 6C11-3A11 ¢6 the hitu ich
dé phét hién PD-L1 trong cac u 4c tinh ctia ch6 (nhu u hic sic td) va cdc bénh nhiém

trung ¢ lgn/clru hay khong.
2. Vat liéu va phuong phap
2.1 Té bao san xut khang thé don dong cua chudt cbng khang PD-L1 ctia bo

Trinh tu nucleotit ctia PD-L1 cta bo dd duoc nhén dang (Ikebuchi R, Konnai S,
Shirai T, Sunden Y, Murata S, Onuma M, Ohashi K. Vet Res. 2011 Sep 26;42:103). Dua
trén thong tin trinh ty nay, PD-L1 cta bo tai td hop duoc didu ché. Chudt cong dugc
gay mién dich trong gan ban chan bing protein tai t6 hop nay, va té bao lai dugc thiét
1ap bing phuong phép hach bach huyét chau hong. Két qua 13, cac té bao lai san xut
khang thé don dong ctia chudt cbng khang PD-L1 ctia bo duge thu (Ikebuchi R, Konnai
S, Okagawa T, Yokoyama K, Nakajima C, Suzuki Y, Murata S, Ohashi K. Immunology
2014 Aug.; 142(4):551-561). Khang thé chudt cong khang PD-L1 clia bo 6C11-3A11 la
mdt trong sb cac khang thé don dong duoc thiét 1ap tir chudt cbng dugc gay mién dich
da md ta trén day.
2.2 Nhén dang gen mé héa PD-L1 ciia cho c6 chiéu dai dy du

Dé x4c dinh chidu dai diy dii ctia cADN ma hoa PD-L1 ctia ch, trude hét cac
mdi PCR duoc thiét ké dua trén trinh ty nucleotit suy dién (gia dinh) ctia PD-L1 cua
cho da dang ky tai Trung tam Qudc gia vé Thong tin Cong nghé sinh hoc (NCBI) (sb
ding ky trong Ngan hang gen; XM_541302). N6i vén tét, cac mdi dé khuéeh dai trinh
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tu bén trong ctia khung doc m¢é (ORF) ctia gen nay duoc thiét ké (F va R trong cua cPD-
1), va PCR duoc thuc hién. Ddi v6i cac san phém da khuéch dai, céc trinh ty nucleotit
duoc xac dinh bing may xac dinh trinh tu kiéu mao dan theo phuong phap thong thudng.
Ngoai ra, dé xac dinh trinh ty nucleotit cia cADN ma hoa PD-L1 ¢6 chidu dai day du,
cac mdi (cPD-L1 5" GSP va 3'GSP) duge thiét ké dua trén céc trinh tw cADN ma hoa
PD-L1 cta cho duoc xéac dinh trén day. Tiép theo, 5'-RACE va 3'-RACE dugc thuc hién
bang cach st dung 1An luot hé théng 5'-RACE dé khuéch dai nhanh cac dau cADN va
hé théng 3'-RACE dé khuéch dai nhanh cdc ddu cADN (Invitrogen). Céc doan gen
nghién ctru thu duge duge xdc dinh trinh tu nhu duge mo ta trén day (Maekawa N,
Konnai S, Ikebuchi R, Okagawa T, Adachi M, Takagi S, Kagawa Y, Nakajima C, Suzuki
Y, Murata S, Ohashi K. PLoS One. 2014 Jun 10;9(6):¢98415).

Mdi (F trong ctia cPD-L1): ATGAGAATGTTTAGTGTCTT (SEQ ID NO: 22)
Mdi (R trong ctia cPD-L1): TTATGTCTCTTCAAATTGTATATC (SEQ ID NO: 23)
Mbi (cPD-L1 5°GSP): TTTTAGACAGAAAGTGA (SEQ ID NO: 24)
Mdi (¢cPD-L1 3°GSP): GACCAGCTCTTCTTGGGGAA (SEQ ID NO: 25)
2.3 Piéu ché té bao COS-7 biéu hién PD-L1 ctia ch6

Dé didu ché plasmit biéu hién PD-L1 cua ch6-EGFP, PCR duoc thyuc hién béng
cach str dung cADN c6 ngudn gbc PBMC ctia ché san tho duge tong hop lam khudn va
cac mdi duge thiét ké bang cach bd sung céc vi tri nhan biét Bg/ll va EcoRI & phia dau
5° (cPD-L1-EGFP F va R). San phdm PCR thu dugc dugc cit bang Bg/ll (New England
Biolabs) va EcoRI (Takara), va tiép theo dugc tinh ché bing FastGene Gel/PCR
Extraction Kit (NIPPON Genetics), tiép theo 1a tach dong trong vecto pEGFP-N2
(Clontech) dugc xt ly twong tu bang cac enzym giGi han. Plasmit biéu hién nghién ctru
thu duoc duoc chiét bang kit QIAGEN Plasmid Midi (Qiagen) va dugc bao quan &
—30°C cho dén khi str dung trong céc thir nghiém. Sau day, plasmit bidu hién diéu ché
duoc theo cach nay duge ky hiéu la pEGFP-N2-cPD-L1.
Mbi (cPD-L1-EGFP F): GAAGATCTATGAGAATGTTTAGTGTC (SEQ ID NO: 26)

Mdi (cPD-L1-EGFP R): GGAATTCTGTCTCTTCAAATTGTATATC (SEQ ID NO:
27)
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Cac té bao COS-7 duogc cdy truyén & mat do 5x10* t€ bao/cm? trong céc dia 6
15, va tiép theo duoc nudi cdy qua dém trong moi truong RPMI 1640 chira 10% huyét
thanh thai bo bat hoat va 0,01% L-glutamin ¢ 37°C v6i su ¢6 mét ctia 5% CO,. pEGFP-
N2-cPD-L1 hogc pEGFP-N2 (déi chimg 4m tinh) duge dua vao t& bao COS-7 ¢ 0,4
ng/cm? bing cach st dung Lipofectamine 2000 (Invitrogen). Té bao duoc nudi cdy trong
48 gidr (6 bao biéu hién cPD-L1 ctia cho-EGFP va té bao biéu hién EGFP). Dé xac nhan
su biéu hién PD-L1 trong céc té bao bidu hién diéu ché duoc theo cach nay, sy dinh vi
ndi bao cua protein huynh quang xanh tang cuong (EGFP) dugc quan sat bang kinh
hién vi ddng tiéu quét laze dao nguge 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. 2014 Jun 10;9(6):€98415).

2.4 Phan tng chéo cua khang thé chudt céng khang PD-L1 ctia bo 6C11-3A11 v6i PD-

L1 cuachd

Pé x4c nhan ring khang thé chudt cong khang PD-L1 cta bo 6C11-3A11 lién
két diac hiéu voi PD-L1 cua cho, phép do dém té bao theo dong chay duoc thuc hién
bang cach sir dung té bao biéu hién cPD-L1 cia cho-EGFP hofc té bao biéu hién EGFP
diéu ché dugc trong muc 2.3 trén ddy. 10 pg/ml khing thé khang PD-L1 ctia bo 6C11-
3A11 duge bd sung vao 2x10%-1x10° té bao va dugc phan tmg trong 30 phit & nhiét do
frong phong. Sau khi rira, khang thé lién két v6i bé mit té bao dwoc phét hién bang
Khéang thé dé khang Ig chudt cbng da danh diu bang Allophycoxyanin (Beckman
Coulter). Dbi véi phan tich nay, FACS Verse (Becton, Dickinson va Company) dugc su
dung. Vé khing thé ddi chimg am tinh, d6i chung isotyp IgG2a chudt cbng (k) (BD
Bioscience) dugc su dung. Ddi voi moi cdng doan rira va pha loang khing thé, PBS ¢6
bd sung 10% huyét thanh dé bat hoat duoc st dung. Két qua duoc thé hién trén Fig. 1.
2.5 Phan tich CDR déi vé6i khang thé chudt cong khéng PD-L1 ciia bo 6C11-3A11

Céc gen ma hoa chudi ning va chudi nhe cta khang thé chudt cdng khang PD-
L1 cia bdo 6C11-3A11 duoc nhan dang tir t& bao lai san xuét khang thé biang phuong
phap RACE. Céc ving quyét dinh tinh b6 trg (CDR) clia khéng thé chuét cbng khang
PD-L1 cia bd 6C11-3A11 duoc xac dinh bang cach st dung NCBI IGBLAST
(http://www.ncbi.nlm.nih.gov/ igblast/). Két qué duogc thé hién trén Fig. 2.
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2.6 Nhudom héa md mién dich mo u ctia ché va mo nhiém trung cta curu/Ign

Pé xac nhan ring khang thé chudt céng khang PD-L1 ctia bd 6C11-3A11 ¢6 thé
ap dung cho nhudm hda md mién dich PD-L1 u cta chd, céac mAu u cta ché da ¢ dinh
bang formalin va gén trong parafin dugc nhudm hoa md mién dich. Theo phuong phép
thong thuong, cac mau thu duge duoc loai parafin va tiép theo dugc xtr ly bang vi séng
(5 phut, hai lan) trong dung dich dém xitrat. Tiép theo, cac mau dugc phan ng voi
khang thé PD-L1 6C11-3A11 (pha loang 400 1n) trong 30 phit va tiép theo v&i Simple
Stain Mouse MAX-PO (Rat) (Nichirei Bioscience) trong 30 phut. Pé tao mau,
diaminobenzidin (DAB) dugc phan ung trong 10 pht.

Két qua duoc thé hién trén Fig. 3, 4, 5-1, 5-2, 6 va 7.

Khang thé khang MelanA, khang thé duy nhat c6 ban trén thi truong dac hiéu
v6i u hic séc td, nhuém té bao u rat yéu (Fig. 3, bén trai). Mat khac, khang thé PD-L1
(6C11-3A11) duogc thiét 1ap boi céc téc gia sing ché nhudm té bao u rat manh (Fig. 3,
Bén phai). Khang thé PD-L1 (6C11-3A11) c6 kha nang nhudm hau hét cac truong hop

u héac sac to.

Trong u héc sic td & cho, céc té bao u duoc phat hién 1a dwong tinh lan toa dbi
v6i khang thé PD-L1 (6C11-3A11). (S5 lugng dwong tinh/sé lugng thir nghigm = 12/12;
ty 1€ duong tinh 100%)

Trong u lympho & ché, céc té bao u duge phat hién la duong tinh lan téa doi voi
khang thé PD-L1 (6C11-3A11). Trong bénh ung thw mo lién két xwong & ch6, mot s6
té bao u dugc nhudm nodi bao. Trong bénh ung thu biéu md té bao than & cho, cac té bao
u dugce phat hién 1a duong tinh lan toa ¢ nhiéu loai mo.

Trong trudng hop bénh nhiém listeria ¢ ctru, anh nhuom PD-L1 cua ton thuong
ndo ctia bénh nhidm listeria & ciru thé hién céc triéu chang than kinh dwgc thé hién trén
Fig. 6, 6 bén trai. Trong anh chup phong dai ctia anh nay, biéu hién PD-L1 dugc quan
sat thdy trong céc dai thuc bao tham nhidm vao cac tdn thuong nio (Fig. 6, Bén phai).

Trong truong hgp bénh nhiém circovirut typ 2 & lon, PD-L1 duoc nhuém véi

cac nang dang lympho, va virus dugc nhudm trong cac té bao nay (Fig. 7, Bén trai).
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Trong truong hgp bénh viém phoi do mycoplasma & lon, nhiéu dai thuc bao
tham nhiém vao cac toén thuong phéi, va PD-L1 dugc nhudm trong cac € bao tham

nhiém nay (Fig. 7, Bén phai).

Nhu duoc mé ta cho dén nay, khang thé khang PD-L1 cua bo 6C11-3A11 ¢6
thé dugc su dung dé phét hién PD-L1 trong nhiéu u & ché (nhu u hic sic td ac tinh) va
céc bénh nhidm tring & ciru/lon bing nhudm héa md mién dich. Diéu nay goi v kha
nang st dung khang thé khang PD-L1 cta bo 6C11-3A11 dé chéan doan trong nhiéu
dong vét va nhiéu bénh.

Vidu?2
1. Gidi thi¢u

Céc khang thé don dong co thé dugc san xuét bing cach nudi ciy té bao lai va
tinh ché khang thé tir dich ndi méi truomg nudi cdy thu duge. Theo cach khac, khi trinh
tu nucleotit cia khang thé nghién ciru duge nhan dang, té bao biu hién khang thé co
thé duoc diéu ché bang cach chuyén nhiém té bao da nudi cdy bang vecto ding dé biéu
hién trinh tu nucleotit nay; té bao biéu hién khang thé didu ché dugc theo cdch nay c6
thé duoc st dung dudi dang thay thé cho té bao lai. Trong vi du theo sang ché, mot
phuong phép s& dugc minh hoa dudi day trong d6 khang thé duge san xuit bang hé biéu

hién protein bang cach sir dung vecto biéu hién va té bao dong vat c6 vu.
2. Vit liéu va phuong phap
2.1 Piéu ché vecto biéu hién khang thé chudt cong khang PD-L1 ctia bo 6C11-3A11

Dua trén trinh tu nucleotit cua khang thé chudt céng khang PD-L1 ctia bo 6C11-
3A11 nhén dang dugc trong muc 2.5 ctia Vi du 1 trén day, viéc tong hop gen dugc thuc
hién sao cho vi tri nhan biét bai enzym gidi han Nodl, trinh tu KOZAK, trinh tu chudi
nhe ctia khang thé, trinh ty tin hiéu bd sung poly-A (PABGH), trinh tu khéi dau (PCMV),
vi tri nhén biét bdi enzym gi¢i han Sacl, trinh ty intron (INRBG), trinh tw KOZAK,
trinh tu chudi ning cua khang thé va vi tri nhan biét bai enzym gidi han Xbal s& duge
dinh vi theo tha tu nay. Trong truong hgp nay, cc codon cua gen ma hoa khang thé ¢o
thé da duogc toi wu héa trude tuy theo loai té bao can dé biéu hién gen nay. S¢i gen da
tdng hop duge hop nhét vao vecto biéu hién pDC6 (do Gido su S. Suzuki, Research

Center for Zoonosis Control, Hokkaido University, cung cép) tai vi tri tach dong (céc
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trinh tu nhan biét boi enzym gidi han Nofl va Xbal nim phia sau PCMV va gitra INRBG
va PABGH) bing cach st dung cac trinh tu nhan biét bdi enzym gi6i han sao cho cac
trinh tu néu trén s& duoc dinh vi theo tht ty néu trén dé nhor d6 cAu truc nén vecto biéu

hién pDC6 ma héa khang thé chudt cong khéng PD-L1 cua bo.
2.2 Biéu hién khang thé chudt cong khang PD-L1 ctia bo 6C11-3A11

Khang thé chudt cdng khang PD-L1 ciia bo vecto biéu hién pDC6 nhu diéu ché
duoc trong muc 2.1 trén day dugce chuyén nhiém vao t& bao CHO-DG44 (CHO-
DG44(dfhr/)) 14 té bao khuyét dihydrofolat reductaza, va cac dong c6 mirc biéu hién
cao dugc chon bang tham tach diém. D& gia tang mirc biéu hién, xir ly khuéch dai gen
¢6 thé dugc thuce hién béng cach bd sung tai lén té bao trong moi truong chira 60 nM,
250 nM hodc 1000 nM metotrexat (Mtx). Cac té bao didu ché duge theo cach nay biéu
hién 6n dinh khang thé chuét céng khang PD-L1 ciia bd 6C11-3A11 dugce chuyén sang
moi truong Opti-CHO khong chira Mtx. Béng cach nudi cdy cac té bao nay trong diéu
kién lac trong 14 ngay (125 rpm, 37°C, 5% CO»), dich ndi chta khang thé nghién ciru
¢6 thé duge thu. Khang thé trong dich ndi c6 thé duge tinh ché bang cac phuong phap
da biét nhu sdc ky ai luc hodc sic ky trao ddi ion dé str dung trong nhiéu thir nghiém.
Vidu3
1. Gi6i thidu

Nham thiét 1ap phuong phap chén doan méi d6i v6i cac bénh ung thu, khdng
thé khang PD-L1 dang kham chudt cdng-ngudi dugc thu trong vi du theo sang ché bang
cach nudi cdy té bao trimg chudt tii méa Trung Québc (t& bao CHO) ma sé& biéu hién gen
khang thé dang kham trong d6 gen ving bién ddi cua khang thé chuot cdng khang PD-
L1 cita bd 6C11-3A11 dugc két hop véi gen vimg bién doi cia globulin mién dich cta
nguoi (IgG4) .

2. Vit liéu va phuong phap
2.1 Didu ché vecto biéu hién khang thé khang PD-L1 dang kham chut cong-ngudi (Fig.
10)

Du6i ddy, khang thé khang PD-L1 dang kham chudt cong-ngudi dugc thiét 1ap
bang cach sir dung khang thé don dong ctia chudt cdng khang PD-L1 ctia bo 6C11-3A11
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lam vung bién doi cta no.

No6i van tit, cac gen ma hoa ving bién ddi cua chudi niang va chudi nhe duge
nhan dang tir t& bao lai san xuit khang thé chudt céng khang PD-L1 ctia bo 6C11-3A11.
Ngoai ra, trinh ty nucleotit dugc didu ché béng cach 1an luot lién két cac gen ma hoa
ving bién ddi ctia chudi ning va chudi nhe ciia khang thé chuot cbng néu trén voi ving
4n dinh cua chudi ning IgG4 va ving dn dinh ctia chudi nhe Kappa cua khang thé nguoi
da biét. Sau khi téi uvu hoa codon, viéc téng hop gen dugce thyc hién sao cho vi tri nhén
bibt bi enzym gidi han Nod, trinh tuy KOZAK, trinh tw chudi nhe ciia khang thé dang
kham, trinh tu tin hi¢u bd sung poly-A (PABGH), trinh tu khéi dau (PCMV), vi tri nhén
biét boi enzym gidi han Sacl, trinh tu intron INRBG), trinh tu KOZAK, trinh tu chudi
nang cua khang thé dang kham va vi tri nhéan biét bai enzym gi6i han Xbal s& duge dinh
vi theo thur ty nay. Soi gen téng hop duge duge hop nhat vao vecto biéu hién pDC6 (do
Gido su S. Suzuki, Research Center for Zoonosis Control, Hokkaido University, cung
cép) tai vi tri tich dong (céc trinh ty nhan biét boi enzym giéi han Nodl va Xbal nam
phia sau PCMV va gifta INRBG va PABGH) béng cach str dung céc trinh ty nhin biét
bdi enzym gidi han dé cho cac trinh tu néu trén s& dugc dinh vi theo thir tu néu trén
(Fig. 10). Do do, vecto biéu hi¢n khang thé khang PD-L1 dang kham chuét cbng-ngudi
duoc chu trac. Vecto biéu hién nay duge chuyén nhiém vao té bao CHO-DG44 (CHO-
DG44(dfhr/)) 1a té bao khuyét dihydrofolat reductaza, va cac dong c6 murc biéu hién
cao dugc chon béng thAm tach diém. Dé gia tdng muc biéu hién, x Iy khuéch dai gen
¢6 thé duoc thuc hién bang céch b6 sung tai 1én té bao trong mdi trudng chira 60 nM,
250 nM hodc 1000 nM metotrexat (Mtx). Céc té bao diéu ché dwge theo céch nay biéu
hién 6n dinh khéng thé khang PD-L1 dang kham chudt cong-ngudi 6C11-3A11 duge
chuyén sang mdi trudng Opti-CHO khong chira Mtx. Bing cach nuoi cdy cac té bao
nay trong diéu kién lic trong 14 ngay (125 rpm, 37°C, 5% CO»), dich ndi chira khang
thé nghién ctru ¢ thé dugc thu. Khang thé trong dich ndi ¢6 thé duoc tinh ché br?mg cac
phuong phap da biét nhu sic ky 4i luc hodc sdc ky trao ddi ion dé sir dung trong nhiéu

thlr nghiém.
Vidu4

1. Giéi thiéu
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V& PD-L1 trong u cua ché, phuong phéap phat hién bang nhudém hoéa md mién
dich v6i khang thé chudt céng khang PD-L1 ctia bo 6G7-E1 1a da duoc thiét 1ap trude
do, va bién dang biéu hién trong nhiéu u da duoc thong bao (Maekawa N, Konnai S,
Okagawa T, Ikebuchi R , Izumi Y, Takagi S, Kagawa Y, Nakajima C, Suzuki Y, Kato Y,
Murata S, Ohashi K. PLoS One. 2016 Jun 11(6): €0157176). Trong vi du theo sang ché,
@& kidm tra lieu khang thé chudt cdng khang PD-L1 ctia bo 6C11-3A11 1a hitu hiéu hon
s0 v6i khang thé khang PD-L1 6G7-E1 hién c6 trong phan tich vé sy bicu hién cua PD-
L1 trong u cua ché, nhudm héa md mién dich cia nhiéu u cua ché duge thuc hién dé

nho d6 so sanh truc tiép dd nhay phat hién PD-L1 cta 6G7-E1 va 6C11-3A11.
2. Vit liéu va phuong phap

2.1 So sanh bang phép do dém té bao theo dong chay bang céch st dung té bao CHO-
DG44 biéu hién 6n dinh PD-L1 cua cho-EGFP (Fig. 11)

Trude hét, dé didu ché t& bao biéu hién mang PD-L1 cta cho, 2,5 ug plasmit
biéu hién PD-L1 cia ch6-EGFP (pEGFP-N2-cPD-L1) diéu ché dugc trong muc 2.3 cla
Vi du 1 hoic pEGFP-N2 (dbi chimg am tinh) duge dua vao 4x10° t& bao CHO-DG44
bang cach st dung Lipofectamine LTX (Invitrogen). B6n tam gid sau, moi trudng dugce
thay bang moi truong CD DG44 (Life Technologies) chira G418 (Enzo Life Science)
800 pg/ml, GlutaMAX supplement (Life Technologies) 20 ml/L, va 10% Pluronic F-68
(Life Technologies) 18 ml/L, tiép theo 1 chon céc té bao biéu hi¢n on dinh va tach dong
bang phuong phép pha loang gi6i han. Té bao biéu hién mang PD-L1 cta cho hodc té
bao biéu hién EGFP PD-L1 ctia ché dugc phan tng voi khang thé chudt cong khang
PD-L1 ctia bd 6C11-3A11 hodc 6G7-E1 & nhiét do trong phong trong 30 phut. Sau khi
rira, cdc khang thé lién két voi bé mit té bao dugc phat hién bing Khang thé dé khang
Ig chudt céng da danh diu bang Allophycoxyanin (Beckman Coulter). Dé phan tich,
FACS Verse (Becton, Dickinson va Company) dugc st dung. V& d6i ching am tinh, d6i
chtmg isotyp 1gG2a (k) hodc IgM (k) chudt cong (BD Bioscience) dugc st dung. Dbi
vGi moi cong doan rira va pha lodng khang thé, PBS ¢6 bd sung 10% huyét thanh dé bat

hoat dugc str dung.

Két qua duoc thé hién trén Fig. 11. Khang thé chudt cong khang PD-L1 cta bo
6C11-3A11 va 6G7-E1 lién két dac hiéu voi té bao biéu hién mang PD-L1 cua ché.
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Cudng d6 huynh quang thu dugc vi 6C11-3A11 cao hon so v6i 6G7-El, ching to rang
6C11-3A11 1a khang thé c6 ai luc cao hon.

2.2 So sanh do nhay phat hién cta ca hai khang thé trong phén tich biéu hién PD-L1

clia cac u ctia chd (Nhudm héa mo mién dich)

Biang cach sir dung cac mau bénh ung thu biéu md té bao vay da ctia ché (n=5),
bénh ung thu biéu md tuyén miii (n=5), bénh ung thu bidu mo té bao chuyén tiép (n=5),
bénh ung thu biéu md tuyén tii hdu mén (n=>5), bénh ung thu mo lién két mém (n=5)
va bénh ung thu mo lién két xuong (n=5), nhudm hoa md mién dich bing khang thé
chudt céng khang PD-L1 cua bo 6C11-3A11 duoc thyc hién theo phuong phap dugc
mo ta trong muc 2.6 ctia Vi du 1. Vi khang thé chudt céng khang PD-L1 cua bo 6G7-
E1, nhudm héa moé mién dich dugc thuc hién theo cach twong tu béng cach sir dung cac
phﬁn duoc tao ra tir cung chét phén tich. Néng do cubi ctia 6G7-E1 duoc st dung trong
truong hop nay la 10 pg/ml, va khang thé dé khang IgM chudt cong dugc danh dAu bang

biotin (Jackson ImmunoResearch Laboratories) dugc st dung lam khang thé thir cép.

Két qua duoc thé hién trén Fig. 12 va 13. Mic du cac tin hiéu cu thé khong dugc
qﬁan sat thy trong bénh ung thu biéu md té bao vay, bénh ung thu bidu mo tuyén miii,
bénh ung thu biéu md té bao chuyén tiép, bénh ung thu biéu mo tuyén tai hdu mon va
bénh ung thu mé lién két mém khi nhupm bang 6G7-El, cc phan timg duong tinh théa
dang dugc thu khi nhudm bé‘mg 6C11-3A11. Mat khac, cac tin hiéu cu thé cling thu duoc
bing 6G7-E1 trong bénh ung thu mo lién két xuong nhung viéc nhudm bang 6C11-
3A11 cho cudng dd tin hiéu cao hon. Ty 1& duong tinh v6i PD-L1 cua céc u nay thu
duoc bang nhudm 6C11-3A11 12 100% (5 trén 5 truong hop) trong tat ca cac loai u néu
trén ngoai trir bénh ung thu mo li€n két mém tré nén duong tinh v6i PD-L1 6 ty 1€ 80%
(4 trén 5 truong hop).

Tiép theo, cdc mau u hic séc tb ac tinh miéng (n=17), bénh ung thu biéu md
tuyén vi (n=10), bénh ung thu mo lién két mé bao (n=10), u lympho té bao B 16n lan
téa (n=10) va u lay truyén qua dudng giao cdu (n=4) dugc nhudm hoa md mién dich

bang 6C11-3A11 dé phan tich sy biéu hién PD-L1 trong do.

Két qua duoc thé hién trén Fig. 14. Ty 1¢ dwong tinh v6i PD-L1 1a 100% trong

u hic séc t6 4c tinh miéng (17 trén 17 truong hop), 100% trong bénh ung thu biéu md
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tuyén va (10 trén 10 trudng hop), 20% bénh bénh ung thu md lién két md bao (2 trén
10 truong hop), 20% bénh u lympho té bao B 16n lan toa (2 trén 10 truong hop) va 0%

bénh u lay truyén qua dudng giao céu (0 trén 4 trudong hop).

Céc két qua duge mo ta trén day chi ra rang 6C11-3A11 1a vuot trdi so voi
khang thé khang PD-L1 hién c¢6 6G7-E1 trong trong viéc phét hién PD-L1 cua ché.
Vidu 5
1. Gidi thiéu

Bénh Johne 1a bénh nhiém tring man tinh & bo do Mycobacterium avium subsp.
Paratuberculosis gay ra. O gia stic mic bénh Johne, su biéu hién PD-L1 di dugc xac
nhan trong céc té bao nhiém M. avium subsp. paratuberculosis trong cac tén thuong hoi
trang 1a vi tri khu tra cia bénh nhi®m vi khuan nay (Okagawa T, Konnai S, Nishimori
A, Tkebuchi R, Mizorogi S, Nagata R, Kawaji S, Tanaka S, Kagawa Y, Murata S, Mori
Y va Ohashi K. Infect Immun, 84:77-89, 2016). Trong vi du theo sang ché, nhudém hoa
md mién dich cua céc tén thuong hoi trang clia gia stic méc bénh Johne dugc thuc hién
dé kiém tra lidu khang thé chudt cdng khang PD-L1 ciia bd 6C11-3A11 ¢6 thé duge sk
dung dé phat hién PD-L1 cua bo hay khong.

2. Vét liéu va phuong phap
2.1. Chu truc té bao biéu hién PD-L1 ctia bo

Trinh tu nucleotit cia cADN ¢6 chiéu dai day du ctia gen ma hoa PD-L1 cua bo
(s6 dang ky trong Ngan hang gen AB510902; Ikebuchi R, Konnai S, Shirai T, Sunden
Y, Murata S, Onuma M, Ohashi K. Vet. Res. 2011 Sep. 26; 42:103) duoc xac dinh. Dua
trén trinh tu nucleotit thu dugc, t& bao biéu hién mang PD-L1 clia bo duge diéu ché.
Trude hét, dé didu ché plasmit biéu hién PD-L1 cta bd, PCR dugc thuce hién bang cach
st dung cADN dugc tao ra tir PBMC cua bo téng hop 1am khuodn va cac mdi ¢b cac vi
trf nhan biét Nhel va Xhol & phia diu 5° (boPD-L1-EGFP F va R). Céc san pham PCR
thu dugc duoc cit bang Nhel (Takara) va Xhol (Takara), duoc tinh ché bang FastGene
Gel/PCR Extraction Kit (NIPPON Genetics) va dugc tach dong trong vecto pEGFP-N2
(Clontech) da xu ly bing enzym gi6i han tuong tu. Plasmit biéu hién nghién ctru thu
duoc duge chiét bang kit QTAGEN Plasmid Midi (Qiagen) va duge bao quan & —30°C

cho dén khi st dung trong cac thir nghiém. Sau déy, plasmit biéu hién diéu ché duoc
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theo cach nay dugc ky hiéu la pEGFP-N2-boPD-L1.

Mbi (boPD-LI1-EGFP F): CTAGCTAGCACCATGAGGATATATAGTGTCTTAAC
(SEQ ID NO: 124)

Mbi (boPD-L1-EGFP R): CAATCTCGAGTTACAGACAGAAGATGACTGC (SEQ
ID NO: 125)

Té bao biéu hién mang PD-L1 cua bo duge diéu ché bang cic quy trinh dugc
mb ta dusi dy. Trude hét, 2,5 pg pEGFP-N2-boPD-L1 hodc pEGFP-N2 (déi chimg
4m tinh) dugc dua vao 4x10° té bao CHO-DG44 bang cach st dung Lipofectamine LTX
(Invitrogen). Bén muoi tam gio sau, mdi trudng dugc thay bang mdi truong CD DG44
(Life Technologies) chita G418 (Enzo Life Science) 800 pg/ml, GlutaMAX supplement
(Life Technologies) 20 ml/L, va 10% Pluronic F-68 (Life Technologies) 18 ml/L; sau
d6, viéc chon loc dugc thuc hién dong thoi véi tach dong bang phuong phép pha lodng
¢i6i han (té bao bidu hién PD-L1 cta bo va té bao biu hién EGFP). D¢ xac nhan su
biéu hién PD-L1 ctia bo trong té bao biéu hién PD-L1 cua bo didu ché dugc theo cach
ndy, su khu tri ndi bao cia EGFP dugc quan sat bang kinh hién vi dong tiéu quét laze

dao nguge LSM700 (ZEISS).

2.2. Tinh dic hiéu lién két cta khang thé chudt cong khang PD-L1 ctia bo 6C11-3A11
v6i PD-L1 cua bo

Bang phép do dém té bao theo dong chay da xéac nhén duoc rang khang thé
chudt cbng khang PD-L1 cita bd 6C11-3A11 lign két ddc hiéu véi té bao biéu hién PD-
L1 ctia bo (duge mo ta trén day). Trude hét, khang thé chudt cong khang PD-L1 cta bo
6C11-3A11 hodc dbi chimg isotyp IgG2a chudt cong (k) (BD Biosciences) lam ddi
chiing am tinh duoc phan tmg v6i té bao biéu hién PD-L1 clia bd hodc té bao bicu hién
EGFP (déi chimg am tinh) & nhiét d trong phong trong 30 phut. Sau khi rira, khang thé
dé khang Ig chudt cdng dugce danh ddu bang APC (Southern Biotech) dugc phan tmg &
nhiét do trong phong trong 30 phut. Sau khi rira, cac khang thé lién két v6i bé mat té
bao dugc phat hién bang FACS Verse (BD Biosciences). Pbi véi mdi cong doan rira va
pha loang khang thé, PBS ¢6 bd sung 1% albumin huyét thanh bo (Sigma-Aldrich) duoc

st dung.

Két qua duoc thé hién trén Fig. 15. Cho thdy rang khing thé chudt cong khang
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PD-L1 ctia bd 6C11-3A11 lién két dic hiéu véi té bao biéu hién PD-L1 cua bo.
2.3. Nhudém héa md mién dich bang cich st dung cac mAu md tlr gia stc bi nhiém trung

Pé x4c nhan ring khéng thé chudt cdng khang PD-L1 ctia bd 6C11-3A11 ¢6 thé
ap dung cho nhudm hoa md mién dich PD-L1 cia m6 bod, nhudm hoa md mién dich
duoc thuc hién véi céc mau mé bo da dugc cb dinh béng formalin, gén trong parafin.
N6i vén tat, cac khdi mo hdi trang tir gia stic phat trién tu nhién bénh Johne (#1, thé
hién céc triéu ching 1am sang cua bénh Johne nhu ti€u chay va gdy mon ning), gia sic
duoc gdy nhiém thuc nghiém bang M. avium subsp. paratuberculosis (#65, cac trigu
chung 1am sang nhu gidi phong M. avium subsp. paratuberculosis va tiéu chay dugc
quan sét thdy; Okagawa T, Konnai S, Nishimori A, Tkebuchi R, Mizorogi S, Nagata R,
Kawaji S, Tanaka S, Kagawa Y, Murata S, Mori Y va Ohashi K. Infect Immun, 84:77-
89, 2016) va gia stic dbi ching khong bi nhiém trung (C#6) (céc khéi nay do Tién s§
Yasuyuki Mori, National Institute of Animal Health, National Agriculture and Food
Research Organization, cung cip) duoc st dung dé nhudém. Theo phuong phap théng
thuong, cac mau duoc nhudm duge loai parafin va tiép theo dugce xur ly béng vi séng (5
phut, hai lan) trong dung dich dém xitrat. Tiép theo, cdc mau dugc phan ung voi khéng
thé chudt céng khang PD-L1 ctia bd 6C11-3A11 (pha loang 400 lan) trong 30 phut va
tiép theo v6i Simple Stain Mouse MAX-PO (Rat) (Nichirei Bioscience) trong 30 phut.
Cubi cing, cac mau dugce phén (mg v6i diaminobenzidin (DAB) trong 10 phut dé tao

mau, tiép theo 1a quan sat bang kinh hién vi quang hoc.

Két qua duge thé hién trén Fig. 16. Khang thé chudt cong khang PD-L1 ctia bo
6C11-3A11 phét hién sy bidu hién PD-L1 trong céc t& bao nhiém M. avium subsp.
paratuberculosis (dugc xac nhan bang phép nhudm Ziehl-Neelsen) trong cac ton thuong
hdi trang cua gia suc #1 phat trién tu nhién bénh Johne va gia suc duoc gay nhiém thuc
nghiém #65 (Fig. 16a, b). Mt khac, PD-L1 khong duoc biéu hién trong hoi trang clia
gia suc khong dugc gay nhiém (C#6), nén phan tng cta khang thé chudt cong khing
PD-L1 ctia bd 6C11-3A11 (phan ung khong dac hiéu) khong nhén biét duoc (Fig. 16a).

Nhu duge mo ta trén day, cho thdy rang khang thé chuot cdng khang PD-L1
ciia bd 6C11-3A11 ¢6 thé duoc sir dung dé phat hién PD-L1 trong md bo bang nhudm

hoa md mién dich.
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TAt ca cac cong bd, patent va don yéu cdu cép bang doc quyéen sang ché trich

dan trong ban md ta nay déu dugc dua vao trong ban mo ta nay theo cach vién dan.

Kha ning tng dung cong nghi€p

Khang thé khdng PD-L1 theo sang ché co thé ap dung cho viéc chén doan cac
bénh ung thu va/hodc bénh nhiém trung. Ngoai ra, khang thé khang PD-L1 theo sang
ché Cﬁng 6 thé ap dung cho viéc chon loc cac dong vat dich thich hop dé diéu tri béng

khang thé khang PD-L1.
Danh muc trinh tu

<SEQ ID NO: 1>

SEQ ID NO: 1 thé hién trinh ty axit amin cia CDR1 clia ving bién ddi cua chudi nhe
(VL) cua khang thé khang PD-L1 6C11-3A11 (IgG2a).

KSISKY

<SEQ ID NO: 2>
SEQ ID NO: 2 thé hién trinh ty axit amin ctia CDR3 ctia VL cua khang thé khang PD-
L16C11-3A11 (IgG2a).

<SEQ ID NO: 3>

SEQ ID NO: 3 thé hién trinh tu axit amin cia CDR1 clia vung bién dbi cua chudi niang
(VH) cua khang thé khéang PD-L1 6C11-3A11 (IgG2a).

GYTFTDYI

<SEQ ID NO: 4>

SEQ ID NO: 4 thé hién trinh ty axit amin cia CDR2 ctia VH ctia khang thé khang PD-
L16C11-3A11 (IgG2a).

INPDSGGN

<SEQ ID NO: 5>
SEQ ID NO: 5 thé hién trinh tu axit amin cia CDR3 ctia VH cta khang thé khang PD-
L16C11-3A11 (IgG2a).
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ARGITMMVVISHWKEDE

<SEQ ID NO: 6>

SEQ ID NO: 6 thé hién trinh tu axit amin ctia VL cta khang thé khang PD-L1 6C11-
3A11 (IgG2a).
MRVQIQFWGLLLLWTSGIQCDVQMTQSPSNLAASPGESVSINCKASKSISKYL
AWYQQKPGKANKLLIYSGSTLQSGTPSRFSGSGSGTDFTLTIRNLEPEDFGLY'Y

<SEQ ID NO: 7>

SEQ ID NO: 7 thé hién trinh tv axit amin cia VH clia khang thé khang PD-L1 6C11-
3A11 (IgG2a).
MGWICIIFLVAIATGAHSQVKLLQSGAALVKPGDSVKMSCKASGYTFTDYIIH
WVKQSHGKSLEWIGYINPDSGGNNYNEKFK SKATLTVDKSSSTAYMEFSRLTS

<SEQ ID NO: &>

SEQ ID NO: 8 thé hién trinh tu axit amin cta cua vung dn dinh cta chudi nhe (chudi
kappa) cua khang thé khang PD-L1 6C11-3A11 (IgG2a).
RADAAPTVSIFPPSTEQLATGGASVVCLMNNFYPRDISVK WKIDGTERRDGVL
DSVTDQDSKDSTYSMSSTLSLTKADYESHNLYTCEVVHKTSSSPVVKSFNRNE
C*

<SEQ ID NO: 9>

SEQ ID NO: 9 thé hién trinh tu axit amin ca ving 4n dinh cta chudi nang (CH) cta
khéang thé khang PD-L1 6C11-3A11 (IgG2a).
AETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTF
PAVLQSGLYTLTSSVTVPSSTWSSQAVTCNVAHPASSTKVDKKIVPRECNPCGC
TGSEVSSVFIFPPKTKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTA
QTHAPEKQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAFPAPIEKSISKPEG
TPRGPQVYTMAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYK
NTPPTMDTDGSYFLYSKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHS
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PGK*

<SEQ ID NO: 10>

SEQ ID NO: 10 thé hién trinh tu axit amin (GenBank: #V01241.1) cua vung 6n dinh
cia chudi nhe (chudi kappa) cua khang thé chudt cong (IgG2a).
ADAAPTVSIFPPSTEQLATGGASVVCLMNNFYPRDISVKWKIDGTERRDGVLD
SVTDQDSKDSTYSMSSTLSLTKADYESHNLYTCEVVHKTSSSPVVKSFNRNEC

*

<SEQ ID NO: 11>

SEQ ID NO: 11 thé hién trinh ty axit amin (GenBank: #X16129.1) cta ving dn dinh
ctia chudi nhe (chudi kappa) ciia khang thé chudt cong (IgG2a).
RADAAPTVSIFPPSTEQLATGGASVVCLMNNFYPRDISVKWKIDGTERRDGVL
DSVTDQDSKDSTYSMSSTLSLSKADYESHNLYTCEVVHKTSSSPVVKSFNRNE
C

<SEQ ID NO: 12>

SEQ ID NO: 12 thé hién trinh tu axit amin (GenBank: #DQ402471.1) cua ving 6n dinh
ctia chudi nhe (chudi kappa) ciia khang thé chudt cong (IgG2a).
AAPTVSIFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSEQRDGVLDSV
TDQDSKDSTYSMS STLSLTKVEYERHNLYTCEVVHKTSSSPVVKSFNRNEC*

<SEQ ID NO: 13>

SEQIDNO: 13 thé hién trinh ty axit amin (GenBank: #DQ402472.1) ciia CH cua khéng
thé chuot cong (1gG2a).
APSVYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGALSSGVHTFPAVL
QSGLYTLTSSVTVPSSTWSSQAVTCNVAHPAS STKVDKKIVPRECNPCGCTGSE
VSSVEIFPPK TKDVLTITLTPKVTCVVVDISQNDPEVRFSWFIDDVEVHTAQTH
APEKQSNSTLRSVSELPIVHRDWLNGKTFKCKVNSGAF PAPIEKSISKPEGTPR
GPQVYTMAPPKEEMTQSQVSITCMVKGFYPPDIYTEWKMNGQPQENYKNTP
PTMDTDGSYFLY SKLNVKKETWQQGNTFTCSVLHEGLHNHHTEKSLSHSPGK

*
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<SEQ ID NO: 14>

SEQ ID NO: 14 thé hién trinh tu nucleotit ctia VL cua khéng thé khang PD-L1 6C11-
3A11 (IgG2a).
ATGAGGGTCCAGATTCAGTTTTGGGGGCTTCTTCTGCTCTGGACATCAGGTA
TACAGTGTGATGTCCAGATGACCCAGTCTCCATCTAATCTTGCTGCCTCTCC
TGGAGAAAGTGTTTCCATCAATTGCAAGGCAAGTAAGAGCATTAGCAAGTA
TTTAGCCTGGTATCAACAGAAACCTGGGAAAGCAAATAAGCTTCTTATCTAC
TCTGGGTCAACTTTGCAATCTGGAACTCCATCGAGGTTCAGTGGCAGTGGA
TCTGGTACAGATTTCACTCTCACCATCAGAAACCTGGAGCCTGAAGATTTT
GGACTCTATTACTGTCAACAGCATAATGAATACCCGCTCACGTTCGGTTCTG
GGACCAAGCTGGAGATCAAA

<SEQ ID NO: 15>

SEQ ID NO: 15 thé hién trinh tu nucleotit ciia VH ctia khéng thé khang PD-L1 6C11-
3A11 (IgG2a).
ATGGGATGGATCTGTATCATCTTTCTTGTGGCAATAGCTACAGGTGCCCACT
CCCAGGTCAAGCTGCTGCAGTCTGGGGCTGCACTGGTGAAGCCTGGGGAC
TCTGTGAAGATGTCTTGCAAAGCTTCTGGTTATACATTCACTGACTACATTAT
ACACTGGGTGAAGCAGAGTCATGGAAAAAGCCTTGAGTGGATTGGTTATAT
TAATCCTGACAGTGGTGGTAATAACTACAATGAAAAGTTCAAGAGCAAGGC
CACATTGACTGTAGACAAATCCAGCAGCACAGCCTATATGGAGTTTAGCAG
ATTGACATCTGAGGATTCTGCAATCTACTACTGTGCAAGAGGGATTACCATG
ATGGTAGTTATTAGCCACTGGAAGTTTGACTTCTGGGGCCCAGGAACCATG
GTCACCGTGTCCTCA

<SEQ ID NO: 16>

SEQ ID NO: 16 thé hién trinh ty nucleotit cia clia ving 4n dinh cua chudi nhe (chudi
kappa) cua khang thé khang PD-L1 6C11-3A11 (IgG2a).
CGGGCTGATGCTGCACCAACTGTATCTATCTTCCCACCATCCACGGAACAGT
TAGCAACTGGAGGTGCCTCAGTCGTGTGCCTCATGAACAACTTCTATCCCA
GAGACATCAGTGTCAAGTGGAAGATTGATGGCACTGAACGACGAGATGGT
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GTCCTGGACAGTGTTACTGATCAGGACAGCAAAGACAGCACGTACAGCAT
GAGCAGCACCCTCTCGTTGACCAAGGCTGACTATGAAAGTCATAACCTCTA
TACCTGTGAGGTTGTTCATAAGACATCATCCTCACCCGTCGTCAAGAGCTTC
AACAGGAATGAGTGTTAG

<SEQ ID NO: 17>

SEQ ID NO: 17 thé hién trinh tw nucleotit cia CH ctia khang thé khang PD-L1 6C11-
3A11 (IgG2a).
GCTGAAACAACAGCCCCATCTGTCTATCCACTGGCTCCTGGAACTGCTCTC
AAAAGTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCT
GAGCCAGTCACCGTGACCTGGAACTCTGGAGCCCTGTCCAGCGGTGTGCA
CACCTTCCCAGCTGTCCTGCAGTCTGGACTCTACACTCTCACCAGCTCAGT
GACTGTACCCTCCAGCACCTGGTCCAGCCAGGCCGTCACCTGCAACGTAGC
CCACCCGGCCAGCAGCACCAAGGTGGACAAGAAAATTGTGCCAAGGGAAT
GCAATCCTTGTGGATGTACAGGCTCAGAAGTATCATCTGTCTTCATCTTCCC
CCCAAAGACCAAAGATGTGCTCACCATCACTCTGACTCCTAAGGTCACGTG
TGTTGTGGTAGACATTAGCCAGAATGATCCCGAGGTCCGGTTCAGCTGGTT
TATAGATGACGTGGAAGTCCACACAGCTCAGACTCATGCCCCGGAGAAGCA
GTCCAACAGCACTTTACGCTCAGTCAGTGAACTCCCCATCGTGCACCGGGA
CTGGCTCAATGGCAAGACGTTCAAATGCAAAGTCAACAGTGGAGCATTCCC
TGCCCCCATCGAGAAAAGCATCTCCAAACCCGAAGGCACACCACGAGGTC
CACAGGTATACACCATGGCGCCTCCCAAGGAAGAGATGACCCAGAGTCAA
GTCAGTATCACCTGCATGGTAAAAGGCTTCTATCCCCCAGACATTTATACGG
AGTGGAAGATGAACGGGCAGCCACAGGAAAACTACAAGAACACTCCACCT
ACGATGGACACAGATGGGAGTTACTTCCTCTACAGCAAGCTCAATGTAAAG
AAAGAAACATGGCAGCAGGGAAACACTTTCACGTGTTCTGTGCTGCATGA
GGGCCTGCACAACCACCATACTGAGAAGAGTCTCTCCCACTCTCCTGGTAA
ATGA

<SEQ ID NO: 18>
SEQ ID NO: 18 thé hién trinh ty nucleotit (GenBank: #V01241.1) clia ving 4n dinh
ctia chudi nhe (chudi kappa) ctia khang thé chudt cong (IgG2a).
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GGGCTGATGCTGCACCAACTGTATCTATCTTCCCACCATCCACGGAACAGTT
AGCAACTGGAGGTGCCTCAGTCGTGTGCCTCATGAACAACTTCTATCCCAG
AGACATCAGTGTCAAGTGGAAGATTGATGGCACTGAACGACGAGATGGTG
TCCTGGACAGTGTTACTGATCAGGACAGCAAAGACAGCACGTACAGCATG
AGCAGCACCCTCTCGTTGACCAAGGCTGACTATGAAAGTCATAACCTCTAT
ACCTGTGAGGTTGTTCATAAGACATCATCCTCACCCGTCGTCAAGAGCTTC
AACAGGAATGAGTGTTAG

<SEQ ID NO: 19>

SEQ ID NO: 19 thé hién trinh tu nucleotit (GenBank: #X16129.1) cua ving 6n dinh
ctia chudi nhe (chudi kappa) cua khang thé chudt cong (IgG2a).
CGGGCTGATGCTGCACCAACTGTATCTATCTTCCCACCATCCACGGAACAGT
TAGCAACTGGAGGTGCCTCAGTCGTGTGCCTCATGAACAACTTCTATCCCA
GAGACATCAGTGTCAAGTGGAAGATTGATGGCACTGAACGACGAGATGGT
GTCCTGGACAGTGTTACTGATCAGGACAGCAAAGACAGCACGTACAGCAT
GAGCAGCACCCTCTCGTTGTCCAAGGCTGACTATGAAAGTCATAACCTCTAT
ACCTGTGAGGTTGTTCATAAGACATCATCCTCACCCGTCGTCAAGAGCTTC
AACAGGAATGAGTGTTAG

<SEQ ID NO: 20>

SEQ ID NO: 20 thé hién trinh tu nucleotit (GenBank: #DQ402471.1) cua vung 6n dinh
ctia chudi nhe (chudi kappa) cua khang thé chudt céng (IgG2a).
GCCGCACCAACTGTATCCATCTTCCCACCATCCATGGAACAGTTAACATCTG
GAGGTGCCACAGTCGTGTGCTTCGTGAACAACTTCTATCCCAGAGACATCA
GTGTCAAGTGGAAGATTGATGGCAGTGAACAACGAGATGGTGTCCTGGAC
AGTGTTACTGATCAGGACAGCAAAGACAGCACGTACAGCATGAGCAGCAC
CCTCTCGTTGACCAAGGTTGAATATGAAAGGCATAACCTCTATACCTGTGAG
GTTGTTCATAAGACATCATCCTCACCCGTCGTCAAGAGCTTCAACAGGAAT
GAGTGTTAG

<SEQ ID NO: 21>
SEQID NO: 21 thé hién trinh tu nucleotit (GenBank: #DQ402472.1) cuia CH cua khang
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thé chuot cong (IgG2a).
CAGCCCCCTCTGTCTATCCACTGGCTCCTGGAACTGCTCTCAAAAGTAACT
CCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTCA
CCGTGACCTGGAACTCTGGAGCCCTGTCCAGCGGTGTGCACACCTTCCCAG
CTGTCCTGCAGTCTGGACTCTACACTCTCACCAGCTCAGTGACTGTACCCT
CCAGCACCTGGTCCAGCCAGGCCGTCACCTGCAACGTAGCCCACCCGGCC
AGCAGCACCAAGGTGGACAAGAAAATTGTGCCAAGGGAATGCAATCCTTG
TGGATGTACAGGCTCAGAAGTATCATCTGTCTTCATCTTCCCCCCAAAGACC
AAAGATGTGCTCACCATCACTCTGACTCCTAAGGTCACGTGTGTTGTGGTA
GACATTAGCCAGAATGATCCCGAGGTCCGGTTCAGCTGGTTTATAGATGACG
TGGAAGTCCACACAGCTCAGACTCATGCCCCGGAGAAGCAGTCCAACAGC
ACTTTACGCTCAGTCAGTGAACTCCCCATCGTGCACCGGGACTGGCTCAAT
GGCAAGACGTTCAAATGCAAAGTCAACAGTGGAGCATTCCCTGCCCCCATC
GAGAAAAGCATCTCCAAACCCGAAGGCACACCACGAGGTCCACAGGTATA
CACCATGGCGCCTCCCAAGGAAGAGATGACCCAGAGTCAAGTCAGTATCA
CCTGCATGGTAAAAGGCTTCTATCCCCCAGACATTTATACGGAGTGGAAGAT
GAACGGGCAGCCACAGGAAAACTACAAGAACACTCCACCTACGATGGACA
CAGATGGGAGTTACTTCCTCTACAGCAAGCTCAATGTAAAGAAAGAAACAT
GGCAGCAGGGAAACACTTTCACGTGTTCTGTGCTGCATGAGGGCCTGCAC
AACCACCATACTGAGAAGAGTCTCTCCCACTCTCCTGGTAAATGA

<SEQ ID NO: 22 dén 27>
SEQ ID NO: 22 dén 27 thé hién trinh ty nucleotit ctia cac mdi cPD-L1 F trong, cPD-L1
R trong, cPD-L1 5°GSP, cPD-L1 3°GSP, cPD-L1-EGFP F va cPD-L1-EGFP R, theo thu

tu nay.

<SEQ ID NO: 28>

SEQ ID NO: 28 thé hién trinh tu axit amin ciia ving on dinh cla chudi nhe (chudi
kappa) cua khang thé ngudi.

<SEQ ID NO: 29>

SEQ ID NO: 29 thé hién trinh ty nucleotit ciia ving 6n dinh ctia chudi nhe (chudi kappa)

cta khang thé nguoi.
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<SEQ ID NO: 30>

SEQ ID NO: 30 thé hién trinh tw axit amin ciia CH (CH1-CH3) cta khang thé nguoi
(IgG4 bién thé 1).

<SEQ ID NO: 31>

SEQ ID NO: 31 thé hién trinh tu nucleotit ciia CH (CH1-CH3) ctia khang thé ngudi
(IgG4 bién thé 1).

<SEQ ID NO: 32>

SEQ ID NO: 32 thé hién trinh ty axit amin ciia CH (CH1-CH3) clia khang thé nguoi
(IgG4 bién thé 2).

<SEQ ID NO: 33>

SEQ ID NO: 33 thé hién trinh t nucleotit cia CH (CH1-CH3) ctia khéng thé nguoi
(1gG4 bién thé 2).

<SEQ ID NO: 34>

SEQ ID NO: 34 thé hién trinh tu axit amin ctia CH (CH1-CH3) clia khang thé nguoi
(IgG4 bién thé 3).

<SEQ ID NO: 35>

SEQ ID NO: 35 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé nguoi
(IgG4 bién thé 3).

<SEQ ID NO: 36>

SEQ ID NO: 36 thé hién trinh ty axit amin cia ving 4n dinh ctia chudi nhe (chudi
kappa) cua khang thé chudt nhit.

<SEQ ID NO: 37>

SEQ ID NO: 37 thé hién trinh ty nucleotit ctia ving 6n dinh ciia chudi nhe (chudi kappa)
ciia khang thé chu6t nhat.

<SEQ ID NO: 38>

SEQ ID NO: 38 thé hién trinh ty axit amin clia ving 4n dinh cta chudi nhe (chudi
kappa) ctia khang thé chudt nhat.

<SEQ ID NO: 39>

SEQID NG: 39 thé hién trinh tw nucleotit cua vung dn dinh ctia chudi nhe (chudi kappa)
cua khang thé chuot nhit.

<SEQ ID NO: 40>

SEQ ID NO: 40 thé hién trinh tu axit amin cla ving dn dinh cta chudi nhe (chudi
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kappa) cua khang thé chudt nhit.

<SEQ ID NO: 41>

SEQ ID NO: 41 thé hién trinh tu nucleotit ctia viing dn dinh cua chudi nhe (chudi kappa)
ctia khang thé chudt nhat.

<SEQ ID NO: 42>

SEQ ID NO: 42 thé hién trinh tu axit amin cta ving dn dinh cua chudi nhe (chudi
kappa) ctia khang thé chudt nht.

<SEQ ID NO: 43>

SEQ ID NO: 43 thé hién trinh tu nucleotit ctia ving 6n dinh ctia chudi nhe (chudi kappa)
ctia khéng thé chudt nhat.

<SEQ ID NO: 44>

SEQ ID NO: 44 thé hién trinh ty axit amin ciia CH (CH1-CH3) cua khang thé chuot
nhét (IgG1 bién thé 1).

<SEQ ID NO: 45>

SEQ ID NO: 45 thé hién trinh ty nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhit
(IgG1 bién thé 1).

<SEQ ID NO: 46>

SEQ ID NO: 46 thé hién trinh tu axit amin cua CH (CH1-CH3) ctia khang thé chudt
nhit (IgG1 bién thé 2).

<SEQ ID NO: 47>

SEQ ID NO: 47 thé hién trinh ty nucleotit ciia CH (CH1-CH3) ctia khang thé chudt nhit
(IgG1 bién thé 2).

<SEQ ID NO: 48>

SEQ ID NO: 48 thé hién trinh tu axit amin cia CH (CH1-CH3) cta khang thé chudt
nhét (IgG2a bién thé 1).

<SEQ ID NO: 49>

SEQ ID NO: 49 thé hién trinh tw nucleotit cia CH (CH1-CH3) cua khang thé chudt nhat
(IgG2a bién thé 1).

<SEQ ID NO: 50>

SEQ ID NO: 50 thé hién trinh tu axit amin cia CH (CHI1-CH3) cta khang thé chuot
nhét (IgG2a bién thé 2).

<SEQ ID NO: 51>
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SEQID NO: 51 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhat
(IgG2a bién thé 2).

<SEQ ID NO: 52>

SEQ ID NO: 52 thé hién trinh tu axit amin cia CH (CH1-CH3) cta khéng thé chudt
nhét (IgG2b bién thé 1).

<SEQ ID NO: 53>

SEQ ID NO: 53 thé hién trinh tw nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhit
(1gG2b bién thé 1).

<SEQ ID NO: 54>

SEQ ID NO: 54 thé hién trinh ty axit amin ciia CH (CH1-CH3) ctia khang thé chudt
nhét (IgG2b bién thé 2).

<SEQ ID NO: 55>

SEQ ID NO: 55 thé hién trinh ty nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhét
(IgG2b bién thé 2).

<SEQ ID NO: 56>

SEQ ID NO: 56 thé hién trinh tu axit amin cia CH (CH1-CH3) cua khéang thé chudt
nhit (IgG2¢ bién thé 1).

<SEQ ID NO: 57>

SEQ ID NO: 57 thé hién trinh tir nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhat
(IgG2c bién thé 1).

<SEQ ID NO: 58>

SEQ ID NO: 58 thé hién trinh tur axit amin ciia CH (CH1-CH3) ctia khang thé chudt
nhit (IgG2c bién thé 2).

<SEQ ID NO: 59>

SEQ ID NO: 59 thé hién trinh ty nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhat
(IgG2c bién thé 2).

<SEQ ID NO: 60>

SEQ ID NO: 60 thé hién trinh tw axit amin ciia CH (CH1-CH3) cita khang thé chudt
nhit (IgG2c bién thé 3).

<SEQ ID NO: 61>

SEQ ID NO: 61 thé hién trinh tw nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhat
(IgG2c bién thé 3).
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<SEQ ID NO: 62>

SEQ ID NO: 62 thé hién trinh tu axit amin cta CH (CH1-CH3) ctia khang thé chuot
nhat (IgG3).

<SEQ ID NO: 63>

SEQ ID NO: 63 thé hién trinh tw nucleotit cia CH (CH1-CH3) ctia khang thé chudt nhit
(IgG3).

<SEQ ID NO: 64>

SEQ ID NO: 64 thé hién trinh tw axit amin ctia ving on dinh ctia chudi nhe (chudi
lambda) ctia khang thé bo.

<SEQ ID NO: 65>

SEQ ID NO: 65 thé hién trinh tu nucleotit ciia ving dn dinh cua chudi nhe (chudi
lambda) cta khang thé bo.

<SEQ ID NO: 66>

SEQ ID NO: 66 thé hién trinh ty axit amin cua CH (CH1-CH3) cta khang thé bo (IgG1
bién thé 1).

<SEQ ID NO: 67>

SEQ ID NO: 67 thé hién trinh ty nucleotit cia CH (CH1-CH3) ctia khang thé bo (IgG1
bién thé 1).

<SEQ ID NO: 68>

SEQ ID NO: 68 thé hién trinh ty axit amin cia CH (CH1-CH3) ctia khang thé bo (IgG1
bién thé 2).

<SEQ ID NO: 69>

SEQ ID NO: 69 thé hién trinh ty nucleotit cia CH (CH1-CH3) cuia khang thé bo (IgG1
bién thé 2).

<SEQ ID NO: 70>

SEQ ID NO: 70 thé hién trinh ty axit amin ciia CH (CH1-CH3) cua khang thé bo (IgG1
bién thé 3).

<SEQ ID NO: 71>

SEQ ID NO: 71 thé hién trinh ty nucleotit cia CH (CH1-CH3) cuia khang thé bo (IgG1
bién thé 3).

<SEQ ID NO: 72>

SEQID NO: 72 thé hién trinh tu axit amin cia CH (CH1-CH3) ctia khang thé bo (1gG2
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bién thé 1).

<SEQ ID NO: 73>

SEQ ID NO: 73 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé bo (IgG2
bién thé 1).

<SEQ ID NO: 74>

SEQ ID NO: 74 thé hién trinh ty axit amin cua CH (CH1-CH3) cua khang thé bo (1gG2
bién thé 2).

<SEQ ID NO: 75>

SEQ ID NO: 75 thé hién trinh tu nucleotit cia CH (CH1-CH3) cua khing thé bo (1gG2
bién thé 2).

<SEQ ID NO: 76>

SEQ ID NO: 76 thé hién trinh ty axit amin cia CH (CH1-CH3) cta khang thé bo (IgG2
bién thé 3).

<SEQ ID NO: 77>

SEQ ID NO: 77 thé hién trinh tu nucleotit cia CH (CH1-CH3) cua khang thé bo (IgG2
bién thé 3).

<SEQ ID NO: 78>

SEQ ID NO: 78 thé hién trinh ty axit amin cia CH (CH1-CH3) cua khang thé bo (IgG3
bién thé 1).

<SEQ ID NO: 79>

SEQ ID NO: 79 thé hién trinh ty nucleotit cia CH (CH1-CH3) cuia khang thé bo (IgG3
bién thé 1).

<SEQ ID NO: 80>

SEQ ID NO: 80 thé hién trinh tu axit amin cia CH (CH1-CH3) cua khang thé bo (1gG3
bién thé 2).

<SEQ ID NO: 81>

SEQ ID NO: 81 thé hién trinh tu nucleotit cia CH (CH1-CH3) cua khang thé bo (1gG3
bién thé 2).

<SEQ ID NO: 82>

SEQ ID NO: 82 thé hién trinh ty axit amin cia ving 6n dinh cta chudi nhe (chudi
lambda) cua khang thé ché.

<SEQ ID NO: 83>
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SEQ ID NO: 83 thé hién trinh tur nucleotit cia ving 6n dinh cua chudi nhe (chudi
lambda) cta khang thé ché.

<SEQ ID NO: 84>

SEQID NO: 84 thé hién trinh tu axit amin ctia CH (CH1-CH3) ctia khang thé cho (I1gG-
D).

<SEQ ID NO: 85>

SEQ ID NO: 85 thé hién trinh tw nucleotit ciia CH (CH1-CH3) ctia khéng thé cho (IgG-
D).

<SEQ ID NO: 86>

SEQ ID NO: 86 thé hién trinh ty axit amin clia ving én dinh cua chudi nhe (chudi
kappa) cua khang thé ciru.

<SEQ ID NO: 87>

SEQ ID NO: 87 thé hién trinh tyr nucleotit cia ving dn dinh ctia chudi nhe (chudi kappa)
cta khang thé clru.

<SEQ ID NO: 88>

SEQ ID NO: 88 thé hién trinh tu axit amin cta vung 4n dinh ctia chudi nhe (chudi
lambda) ctia khang thé ctru.

<SEQ ID NO: 89>

SEQ ID NO: 89 thé hién trinh tu nucleotit cia ving 6n dinh cia chudi nhe (chudi
lambda) ctia khang thé clru.

<SEQ ID NO: 90>

SEQ ID NO: 90 thé hién trinh tu axit amin cta CH (CH1-CH3) ctia khang thé ctru
(IgG1).

<SEQ ID NO: 91>

SEQID NO: 91 thé hién trinh tw nucleotit ciia CH (CH1-CH3) ctia khéng thé ciru (IgG1).
<SEQ ID NO: 92>

SEQ ID NO: 92 thé hién trinh ty axit amin cua CH (CH1-CH3) cta khang thé ciru
(IgG2).

<SEQ ID NO: 93>

SEQID NO: 93 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé ctru (IgG2).
<SEQ ID NO: 94>

SEQ ID NO: 94 thé hién trinh ty axit amin ciia CH (CH1-CH3) cta khang thé lon
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(IgG19).

<SEQ ID NO: 95>

SEQ ID NO: 95 théhién trinh tu nucleotit cia CH (CH1-CH3) cua khang thé lon
(IgG1%).

<SEQ ID NO: 96>

SEQ ID NO: 96 thé hién trinh tu axit amin cia CH (CH1-CH3) cua khang thé lon
(IgG1Y).

<SEQ ID NO: 97>

SEQ ID NO: 97 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé lon
(IgG1Y).

<SEQ ID NO: 98>

SEQ ID NO: 98 thé hién trinh tyr axit amin cia CH (CH1-CH3) ctia khang th¢ lon
(IgG2%).

<SEQ ID NO: 99>

SEQ ID NO: 99 thé hién trinh ty nucleotit cia CH (CH1-CH3) cua khang thé lon
(IgG29).

<SEQ ID NO: 100>

SEQ ID NO: 100 thé hién trinh tw axit amin cia CH (CHI-CH3) clia khéng thé lon
(IgG2Y).

<SEQ ID NO: 101>

SEQ ID NO: 101 thé hién trinh ty nucleotit cia CH (CH1-CH3) cta khéang thé lon
(IgG2Y).

<SEQ ID NO: 102>

SEQ ID NO: 102 thé hién trinh tu axit amin ciia CH (CHI1-CH3) cua khing thé lon
(IgG3).

<SEQ ID NO: 103>

SEQ ID NO: 103 thé hién trinh tw nucleotit cia CH (CH1-CH3) cua khang thé lon
(IgG3).

<SEQ ID NO: 104>

SEQ ID NO: 104 thé hién trinh tw axit amin cua CH (CH1-CH3) cua khang thé lon
(IgG4%).

<SEQ ID NO: 105>

53



43806 54/199

SEQ ID NO: 105 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé lon
(IgG4Y).

<SEQ ID NO: 106>

SEQ ID NO: 106 thé hién trinh ty axit amin cia CH (CH1-CH3) ciia khéng thé lon
(IgG4Y).

<SEQ ID NO: 107>

SEQ ID NO: 107 thé hién trinh ty nucleotit cia CH (CHI-CH3) cta khang thé lon
(IgG4®).

<SEQ ID NO: 108>

SEQ ID NO: 108 thé hién trinh tur axit amin ciia CH (CH1-CH3) ciia khang the lon
(1gG5%).

<SEQ ID NO: 109>

SEQ ID NO: 109 thé hién trinh tu nucleotit cua CH (CH1-CH3) cua khang thé lon
(IgG5%).

<SEQ ID NO: 110>

SEQ ID NO: 110 thé hién trinh tu axit amin cia CH (CH1-CH3) cua khang thé lon
(IgG5Y).

<SEQ ID NO: 111>

SEQ ID NO: 111 thé hién trinh tu nucleotit cia CH (CH1-CH3) cua khang thé lon
(IgG5Y).

<SEQ ID NO: 112>

SEQ ID NO: 112 thé hién trinh tu axit amin cia CH (CH1-CH3) cta khéng the lon
(IgG6%).

<SEQ ID NO: 113>

SEQ ID NO: 113 thé hién trinh ty nucleotit cia CH (CH1-CH3) cua khang thé lon
(I1gG62).

<SEQ ID NO: 114>

SEQ ID NO: 114 thé hién trinh ty axit amin cua CH (CH1-CH3) cia khang thé lon
(IgG6P).

<SEQ ID NO: 115>

SEQ ID NO: 115 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé lon
(IgG6Y).
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<SEQ ID NO: 116>

SEQ ID NO: 116 thé hién trinh ty axit amin cua ving 6n dinh (CL) cua chudi nhe (du
doan 1a Ig lambda) cta khang thé trau.

<SEQ ID NO: 117>

SEQ ID NO: 117 thé hién trinh tu nucleotit ciia ving 4n dinh (CL) cta chudi nhe (du
doan 1a Ig lambda) cta khang thé trau.

<SEQ ID NO: 118>

SEQ ID NO: 118 thé hién trinh ty axit amin cia CH (CH1-CH3) cua khang thé trau (du
doan la IgG1).

<SEQ ID NO: 119>

SEQ ID NO: 119 thé hién trinh tu nucleotit cia CH (CH1-CH3) cua khang thé trau (du
doan 1a IgG1).

<SEQ ID NO: 120>

SEQID NO: 120 thé hién trinh ty axit amin cia CH (CH1-CH3) cua khang thé trau (du
doan 1a 1gG2).

<SEQ ID NO: 121>

SEQ ID NO: 121 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé trau (du
doan la 1gG2).

<SEQ ID NO: 122>

SEQ ID NO: 122 thé hién trinh tu axit amin cua CH (CH1-CH3) cta khdng thé trau (du
doan la 1gG3).

<SEQ ID NO: 123>

SEQ ID NO: 123 thé hién trinh tu nucleotit cia CH (CH1-CH3) ctia khang thé trau (du
doan 1a [gG3).

<SEQ ID NO: 124>

SEQ ID NO: 124 thé hién trinh tu nucleotit cia mdi boPD-L1-EGFP F.

<SEQ ID NO: 125>

SEQ ID NO: 125 thé hién trinh tu nucleotit cia mdi boPD-L1-EGFP R.
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YEU CAU BAO HO

1. Khang thé khang PD-L1 bao gdm (a) chudi nhe bao gdm CDR1 ¢¢ trinh ty axit amin
KSISKY (SEQ ID NO: 1), CDR2 ¢06 trinh ty axit amin SGS va CDR3 c¢6 trinh tu axit
amin QQHNEYPLT (SEQ ID NO: 2) va (b) chudi ning bao gém CDR1 ¢6 trinh tu axit
amin GYTFTDYI (SEQ ID NO: 3), CDR2 ¢6 trinh tu axit amin INPDSGGN (SEQ ID
NO: 4) va CDR3 ¢6 trinh ty axit amin ARGITMMV VISHWKEDEF (SEQ ID NO: 5).
2. Khéng thé theo diém 1, trong d6 khang thé c6 ngudn gde tlr chudt cong.

3. Khang thé theo diém 2, trong d6 khéng thé 1a khang thé chuot cdng khang PD-L1 ctia
bo.

4. Khang thé theo diém 3, trong d6 ving bién d6i cta chudi nhe c6 trinh ty axit amin
néu trong SEQ ID NO. 6 va vung bién d6i cua chudi ning cé trinh tu axit amin néu
trong SEQ ID NO: 7.

5. Khéang thé theo diém 1, trong d6 viing 4n dinh cta chudi nhe c6 trinh ty axit amin
ctia ving On dinh ctia chudi kappa.

6. Khang thé theo diém 1, trong d6 ving 6n dinh cta chudi niang c6 trinh tu axit amin
cua vung 6n dinh cua [gG2a.

7. Khang thé theo diém 5, trong d6 ving 6n dinh ctia chudi nhe ¢6 trinh ty axit amin
néu trong bét ky SEQ ID NO: 8, 10 dén 12 va ving 6n dinh cta chudi nang co trinh tu
axit amin néu trong SEQ ID NO: 9 hodc 13.

8. Khang thé theo diém 1, trong d6 khéng thé c6 cdu triic bén chudi bao gdm hai chubi
nhe va hai chudi ning.

9. Ché phdm bao gbm khang thé theo diém 1 1am hoat chit va chat mang.
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6

PRT

Bubalus arnee

1

Lys Ser Ile Ser Lys Tyr

1

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

<400>

5

2

9

PRT

Bubalus arnee

2

Gln Gln His Asn Glu Tyr Pro Leu Thr

1

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

<400>

5

3

8

PRT

Bubalus arnee

3

Gly Tyr Thr Phe Thr Asp Tyr Ile

1

5
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<210> 4

<211> 8

<212> PRT

<213> Bubalus arnee

<400> 4

Ile Asn Pro Asp Ser Gly Gly Asn
1 5

<210> 5

<211> 17

<212> PRT

<213> Bubalus arnee

<400> 5

Ala Arg Gly Ile Thr Met Met Val Val Ile Ser His Trp Lys Phe Asp

1 5 10

Phe

<210> 6

<211> 127

<212> PRT

<213> Bubalus arnee

<400> 6

Met Arg Val Gln Ile Gln Phe Trp Gly Leu
1 5 10

Gly Ile Gln Cys Asp Val Gln Met Thr Gln
20 25
Ala Ser Pro Gly Glu Ser Val Ser Ile Asn
35 40

Ile Ser Lys Tyr Leu Ala Trp Tyr Gln Gln
50 55

57

15

Leu Leu Leu Trp Thr
15

Ser Pro Ser Asn Leu
30
Cys Lys Ala Ser Lys
45

Lys Pro Gly Lys Ala
60

Ser

Ala

Ser

Asn
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Lys Leu Leu Ile Tyr Ser Gly Ser Thr
65 70

Arg Phe Ser Gly Ser Gly Ser Gly Thr
85 90

Asn Leu Glu Pro Glu Asp Phe Gly Leu
100 105

Glu Tyr Pro Leu Thr Phe Gly Ser Gly
115 120

<210> 7

<211> 142

<212> PRT

<213> Bubalus arnee

<400> 7

Met Gly Trp Ile Cys Ile Ile Phe Leu
1 5 10

His Ser Gln Val Lys Leu Leu Gln Ser
20 25

Gly Asp Ser Val Lys Met Ser Cys Lys
35 40

Asp Tyr Ile Ile His Trp Val Lys Gln
50 55

Trp Ile Gly Tyr Ile Asn Pro Asp Ser
65 70

Lys Phe Lys Ser Lys Ala Thr Leu Thr
85 90

Leu

75

Asp

Tyr

Thr

Val

Gly

Ala

Ser

Gly

75

Val

58

Gln

Phe

Tyr

Lys

Ala

Ala

Ser

His

60

Gly

Asp

Ser Gly Thr Pro
80

Thr Leu Thr Ile
95

Cys Gln Gln His
110

Leu Glu Ile Lys
125

Ile Ala Thr Gly
15

Ala Leu Val Lys
30

Gly Tyr Thr Phe
45

Gly Lys Ser Leu

Asn Asn Tyr Asn
80

Lys Ser Ser Ser

95

Ser

Arg

Asn

Ala

Pro

Thr

Glu

Glu

Thr
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Ala Tyr Met Glu Phe Ser Arg Leu Thr Ser
100 105
Tyr Cys Ala Arg Gly Ile Thr Met Met Val
115 120

Phe Asp Phe Trp Gly Pro Gly Thr Met Val
130 135

<210> 8

<211> 107

<212> PRT

<213> Bubalus arnee

<400> 8

Arg Ala Asp Ala Ala Pro Thr Val Ser Ile

1 5 10

Gln Leu Ala Thr Gly Gly Ala Ser Val Val

20 25

Tyr Pro Arg Asp Ile Ser Val Lys Trp Lys

35 40

Arg Asp Gly Val Leu Asp Ser Val Thr Asp

50 55

Thr Tyr Ser Met Ser Ser Thr Leu Ser Leu

65 70 75

Ser His Asn Leu Tyr Thr Cys Glu Val Val
85 90

Pro Val Val Lys Ser Phe Asn Arg Asn Glu

59

60/199

Glu Asp Ser Ala Ile Tyr
110

Val Ile Ser His Trp Lys
125

Thr Val Ser Ser
140

Phe Pro Pro Ser Thr Glu

15
Cys Leu Met Asn Asn Phe
30
Ile Asp Gly Thr Glu Arg
45
Gln Asp Ser Lys Asp Ser
60
Thr Lys Ala Asp Tyr Glu
80
His Lys Thr Ser Ser Ser
95

Cys
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100 105

<210> 9

<211> 322

<212> PRT

<213> Bubalus arnee

<400> 9

Ala Glu Thr Thr Ala Pro Ser Val Tyr

1 5

10

Leu Lys Ser Asn Ser Met Val Thr Leu

20 25

Phe Pro Glu Pro Val Thr Val Thr Trp

35 40

Gly Val His Thr Phe Pro Ala Val Leu

50 55

Thr Ser Ser Val Thr Val Pro Ser Ser

65 70

Thr Cys Asn Val Ala His Pro Ala Ser

85

90

Ile Val Pro Arg Glu Cys Asn Pro Cys

100 105

Ser Ser Val Phe Ile Phe Pro Pro Lys

115 120

Thr Leu Thr Pro Lys Val Thr Cys Val

130 135

Pro

Gly

Asn

Gln

Thr

75

Ser

Gly

Thr

Val

60

Leu

Cys

Ser

Ser

60

Trp

Thr

Cys

Lys

Val
140

Ala Pro Gly Thr
15

Leu Val Lys Gly
30

Gly Ala Leu Ser
45

Gly Leu Tyr Thr

Ser Ser Gln Ala

80

Lys Val Asp Lys
95

Thr Gly Ser Glu
110

Asp Val Leu Thr
125

Asp Ile Ser Gln

Ala

Tyr

Ser

Leu

Val

Lys

Val

Ile

Asn
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145

Thr

Ser

Thr

Lys

Thr

225

Thr

Lys

Met

Lys

Glu

305

Gly
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Pro Glu Val Arg Phe Ser Trp Phe Ile Asp Asp
150 155

Ala Gln Thr His Ala Pro Glu Lys Gln Ser Asn
165 170

Val Ser Glu Leu Pro Ile Val His Arg Asp Trp
180 185

Phe Lys Cys Lys Val Asn Ser Gly Ala Phe Pro
195 200 205

Ser Ile Ser Lys Pro Glu Gly Thr Pro Arg Gly
210 215 220

Met Ala Pro Pro Lys Glu Glu Met Thr Gln Ser
230 235

Cys Met Val Lys Gly Phe Tyr Pro Pro Asp Ile
245 250

Met Asn Gly Gln Pro Gln Glu Asn Tyr Lys Asn
260 265

Asp Thr Asp Gly Ser Tyr Phe Leu Tyr Ser Lys
275 280 285

Glu Thr Trp Gln Gln Gly Asn Thr Phe Thr Cys
290 295 300

Gly Leu His Asn His His Thr Glu Lys Ser Leu
310 315

Lys

61

Val Glu Val
160

Ser Thr Leu
175

Leu Asn Gly
190

Ala Pro Ile

Pro Gin Val

Gln Val Ser
240

Tyr Thr Glu
255

Thr Pro Pro
270

Leu Asn Val

Ser Val Leu

Ser His Ser

320

His

Arg

Lys

Glu

Tyr

Ile

Trp

Thr

Lys

His

Pro

62/199



43806

<210> 10

<211> 106

<212> PRT

<213> Bubalus arnee

<400> 10

Ala Asp Ala Ala Pro Thr Val Ser Ile
1 5 10

Leu Ala Thr Gly Gly Ala Ser Val Val
20 25

Pro Arg Asp Ile Ser Val Lys Trp Lys
35 40

Asp Gly Val Leu Asp Ser Val Thr Asp
50 55

Tyr Ser Met Ser Ser Thr Leu Ser Leu
65 70

His Asn Leu Tyr Thr Cys Glu Val Val
85 90

Val Val Lys Ser Phe Asn Arg Asn Glu
100 105

<210> 11

<211> 107

<212> PRT

<213> Bubalus arnee

<400> 11

Phe

Cys

Ile

Gln

Thr

75

His

Cys

Pro

Leu

Asp

Asp

60

Lys

Lys

Pro Ser Thr Glu
15

Met Asn Asn Phe
30

Gly Thr Glu Arg
45

Ser Lys Asp Ser

Ala Asp Tyr Glu

80

Thr Ser Ser Ser

95

Gln

Tyr

Arg

Thr

Ser

Pro

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

62
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43806

10

Gln Leu Ala Thr Gly Gly Ala Ser Val

20 25

Tyr Pro Arg Asp Ile Ser Val Lys Trp

35 40

Arg Asp Gly Val Leu Asp Ser Val Thr

50 55

Thr Tyr Ser Met Ser Ser Thr Leu Ser

65 70

Ser His Asn Leu Tyr Thr Cys Glu Val
85 90
Pro Val Val Lys Ser Phe Asn Arg Asn
100 105
<210> 12
<211> 104
<212> PRT
<213> Bubalus arnee
<400> 12

Ala Ala Pro Thr Val Ser Ile Phe Pro
1 5 10
Ser Gly Gly Ala Thr Val Val Cys Phe

20 25

Asp Ile Ser Val Lys Trp Lys Ile Asp

35 40

Val Cys

Lys Ile

Asp Gln

60

Leu Ser

75

Val His

Glu Cys

Pro Ser

Val Asn

Gly Ser

64/199
15

Leu Met Asn Asn Phe
30

Asp Gly Thr Glu Arg
45

Asp Ser Lys Asp Ser
Lys Ala Asp Tyr Glu
80

Lys Thr Ser Ser Ser
95

Met Glu Gln Leu Thr
15

Asn Phe Tyr Pro Arg
30

Glu Gln Arg Asp Gly
45



Val Leu Asp Ser Val Thr Asp Gln
50 55

Met Ser Ser Thr Leu Ser Leu Thr
65 70

Leu Tyr Thr Cys Glu Val Val His
85

Lys Ser Phe Asn Arg Asn Glu Cys
100

<210> 13
<211> 318
<212> PRT
<213> Bubalus arnee

<400> 13

Ala Pro Ser Val Tyr Pro Leu Ala

1 5

Ser Met Val Thr Leu Gly Cys Leu
20 25

val Thr Val Thr Trp Asn Ser Gly
35 40

Phe Pro Ala Val Leu Gln Ser Gly
50 55

Thr Val Pro Ser Ser Thr Trp Ser
65 70

Ala His Pro Ala Ser Ser Thr Lys
85

43806

Asp

Lys

Lys
90

Pro

10

Val

Ala

Leu

Ser

Val
90

Ser

Val

75

Thr

Gly

Lys

Leu

Tyr

Gln

75

Asp

64

Lys

60

Glu

Ser

Thr

Gly

Ser

Thr

60

Ala

Lys

Asp Ser Thr Tyr Ser

Tyr Glu Arg His Asn

80

Ser Ser Pro Val Val
95

Ala Leu Lys Ser Asn
15

Tyr Phe Pro Glu Pro
30

Ser Gly Val His Thr
45

Leu Thr Ser Ser Val

Val Thr Cys Asn Val
80

Lys Ile Val Pro Arg
95

65/199



Glu

Ile

Lys

Arg

145

His

Leu

Lys

Lys

Pro

225

Lys

Gln

43806

Cys Asn Pro Cys Gly Cys Thr Gly Ser Glu Val
100 105

Phe Pro Pro Lys Thr Lys Asp Val Leu Thr Ile
115 120 125

Val Thr Cys Val Val Val Asp Ile Ser Gln Asn
130 135 140

Phe Ser Trp Phe Ile Asp Asp Val Glu Val His
150 155

Ala Pro Glu Lys Gln Ser Asn Ser Thr Leu Arg
165 170

Pro Ile Val His Arg Asp Trp Leu Asn Gly Lys
180 185

Val Asn Ser Gly Ala Phe Pro Ala Pro Ile Glu
195 200 205

Pro Glu Gly Thr Pro Arg Gly Pro Gln Val Tyr
21e 215 220

Lys Glu Glu Met Thr Gln Ser Gln Val Ser Ile
230 235

Gly Phe Tyr Pro Pro Asp Ile Tyr Thr Glu Trp
245 250

Pro Gln Glu Asn Tyr Lys Asn Thr Pro Pro Thr
260 265

65

Ser Ser Val
110

Thr Leu Thr

Asp Pro Glu

Thr Ala Gln

160

Ser Val Ser

175

Thr Phe Lys
190

Lys Ser Ile

Thr Met Ala

Thr Cys Met
240

Lys Met Asn
255

Phe

Pro

Val

Thr

Glu

Cys

Ser

Pro

Val

Gly

Met Asp Thr Asp

270

66/199



43806

Gly Ser Tyr Phe Leu Tyr Ser Lys Leu Asn Val Lys Lys Glu Thr Trp

275 280 285

Gln Gln Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His

290 295 300

Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys

305

<210> 14
<211> 381
<212> ADN
<213>
<400> 14

atgagggtcc
gatgtccaga
atcaattgca
gggaaagcaa
aggttcagtg
gaagattttg

gggaccaagc

<210> 15
<211> 426
<212> ADN
<213>
<400> 15

atgggatgga
aagctgctgc
aaagcttctg
aaaagccttg
aagttcaaga
tttagcagat

atggtagtta

310

Bubalus arnee

agattcagtt
tgacccagtc
aggcaagtaa
ataagcttct
gcagtggatc
gactctatta

tggagatcaa

Bubalus arnee

tctgtatcat

agtctgggec
gttatacatt
agtggattgsg
gcaaggccac
tgacatctga

ttagccactg

ttgggggcett

tccatctaat
gagcattagc
tatctactct
tggtacagat
ctgtcaacag

a

ctttcttgtg
tgcactggtg
cactgactac
ttatattaat
attgactgta
ggattctgca
gaagtttgac

315

cttctgctct
cttgectgect
dagtatttag
gggtcaactt
ttcactctca

cataatgaat

gcaatagcta
aagcctgggsg
attatacact
cctgacagtg
gacaaatcca
atctactact

ttctggggcc

66

ggacatcagg
ctcctggaga

cctggtatca

tgcaatctgg

ccatcagaaa

acccgctcac

caggtgccca
actctgtgaa
gggtgaagca
gtggtaataa
gcagcacagc
gtgcaagags

caggaaccat

tatacagtgt
aagtgtttcc
acagaaacct
aactccatcg
cctggagcct
gttcggttct

ctcccaggtc
gatgtcttgc
gagtcatgga
ctacaatgaa
ctatatggag
gattaccatg

ggtcaccgtg

67/199

60
120
180
240
300
360
381

60
120
180
240
300
360
420



tcctca
<210> 16
<211> 324
<212> ADN
<213>
<400> 16

cgggetgatg
ggaggtgect
tggaagattg
agcaaagaca

agtcataacc

agcttcaaca

<210> 17
<211> 969
<212> ADN
<213>
<400> 17

gctgaaacaa
tccatggtga
tggaactctg
ctctacactc
acctgcaacg
gaatgcaatc
aagaccaaag
attagccaga
acagctcaga
ctccccatceg
ggagcattcc
ccacaggtat
acctgcatgg

cagccacagg

ctctacagca

Bubalus arnee

ctgcaccéac
cagtcgtgtg
atggcactga
gcacgtacag
tctatacctg

ggaatgagtg

Bubalus arnee

cagccccatc
ccctgggétg
gagccctgtc
tcaccagctc
tagcccaccc
cttgtggatg
atgtgctcac
atgatcccga
ctcatgccecc
tgcaccggga
ctgecccccat
acaccatggc
taaaaggctt
aaaactacaa

agctcaatgt

43806

tgtatctatc
cctcatgaac
acgacgagat
catgagcagc
tgaggttgtt
ttag

tgtctatcca
cctggtcaag
cagcggtgtg
agtgactgta
ggccagcagce
tacaggctca
catcactctg
ggtccggttc
ggagaagcag
ctggctcaat
cgagaaaagc
gcctcccaag
ctatccccca
gaacactcca

aaagaaagaa

ttcccaccat
aacttctatc
ggtgtcctgg
accctctcgt

cataagacat

ctggctectg
ggctatttcc
cacaccttcc
ccctccagca
accaaggtgg
gaagtatcat
actcctaagg
agctggttta
tccaacagca
ggcaagacgt
atctccaaac
gaagagatga
gacatttata
cctacgatgg
acatggcagc

67

ccacggaaca
ccagagacat
acagtgttac
tgaccaaggc

catcctcacc

gaactgctct
ctgagccagt
cagctgtcct
cctggtccag
acaagaaaat
ctgtcttcat
tcacgtgtgt
tagatgacgt
ctttacgctc
tcaaatgcaa
ccgaaggcac
cccagagtca
cggagtggaa
acacagatgg

agggaaacac

gttagcaact
cagtgtcaag
tgatcaggac
tgactatgaa

cgtcgtcaag

caaaagtaac
caccgtgacc
gcagtctgga
ccaggccgtc
tgtgccaagg
cttcccccca
tgtggtagac
ggaagtccac
agtcagtgaa
agtcaacagt
accacgaggt
agtcagtatc
gatgaacggsg
gagttacttc
tttcacgtgt

426

60
120
180
240
300

324

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



43806

tctgtgectge atgagggcect gcacaaccac catactgaga agagtctctc ccactctcct

ggtaaatga

<210> 18
<211> 323
<212> ADN
<213>
<400> 18

gggctgatgc
gaggtgcctc
ggaagattga
gcaaagacag
gtcataacct

gcttcaacag

<210> 19

<211> 324
<212> ADN
<213>
<400> 19

cgggctgatg
ggaggtgcect
tggaagattg
agcaaagaca

agtcataacc

agcttcaaca

<216> 20
<211> 315
<212> ADN
<213>

<400> 20

Bubalus arnee

tgcaccaact
agtcgtgtgc
tggcactgaa
cacgtacagc
ctatacctgt

gaatgagtgt

Bubalus arnee

ctgcaccaac
cagtcgtgtg
atggcactga
gcacgtacag
tctatacctg

ggaatgagtg

Bubalus arnee

gtatctatct
ctcatgaaca
cgacgagatg
atgagcagca
gaggttgttc
tag

tgtatctatc
cctcatgaac
acgacgagat
catgagcagc
tgaggttgtt
ttag

tcccaccatc
acttctatcc
gtgtcctgga
ccctectegtt

ataagacatc

ttcccaccat
aacttctatc
ggtgtcctgg
accctctegt

cataagacat

cacggaacag
cagagacatc
cagtgttact
gaccaaggct

atcctcaccc

ccacggaaca
ccagagacat
acagtgttac
tgtccaaggc

catcctcacc

ttagcaactg
agtgtcaagt
gatcaggaca
gactatgaaa

gtcgtcaaga

gttagcaact
cagtgtcaag
tgatcaggac
tgactatgaa

cgtcgtcaag

gccgcaccaa ctgtatccat cttcccacca tccatggaac agttaacatc tggaggtgcc

acagtcgtgt gcttcgtgaa caacttctat cccagagaca tcagtgtcaa gtggaagatt

68
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960
969

60
120
180
240
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323

60
120
180
240
300
324

60
120



gatggcagtg
agcacgtaca
ctctatacct

aggaatgagt

<210> 21
<211> 959
<212> ADN
<213>
<400> 21

cagccccctce
ccctgggatg
gagccctgtc
tcaccagctc
tagcccaccc
cttgtggatg
atgtgctcac
atgatcccga
ctcatgcccc
tgcaccggga
ctgcccccat
acaccatggc
taaaaggctt
aaaactacaa

agctcaatgt

atgagggcct

<210> 22
<211> 20
<212> ADN
<213>
<400> 22

atgagaatgt

43806

aacaacgaga tggtgtcctg gacagtgtta ctgatcagga cagcaaagac

gcatgagcag caccctctcg ttgaccaagg ttgaatatga aaggcataac

gtgaggttgt tcataagaca tcatcctcac ccgtcgtcaa gagcttcaac

gttag

Bubalus arnee

tgtctatcca
cctggtcaag
cagcggtgty
agtgactgta
ggccagcagce
tacaggctca
catcactctg
ggtccggttc
ggagaagcag
ctggctcaat
cgagaaaagc
gcctcccaag
ctatccccca
gaacactcca
aaagaaagaa

gcacaaccac

Bubalus arnee

ttagtgtctt

ctggctcctg
ggctatttcc
cacaccttcc
ccctccagea
accaaggtgg
gaagtatcat
actcctaagg
agctggttta
tccaacagca
ggcaagacgt
atctccaaac
gaagagatga
gacatttata
cctacgatgg
acatggcagc
catactgaga

gaactgctct
ctgagccagt
cagctgtect
cctggtccag
acaagaaaat
ctgtcttcat
tcacgtgtgt
tagatgacgt
ctttacgctc
tcaaatgcaa
ccgaaggcac
cccagagtca
cggagtggaa
acacagatgg
agggaaacac

agagtctctc

69

caaaagtaac
caccgtgacc
gcagtctgga
ccaggecgtc
tgtgccaagg
cttcccccca
tgtggtagac
ggaagtccac
agtcagtgaa
agtcaacagt
accacgaggt
agtcagtatc
gatgaacggg
gagttacttc
tttcacgtgt

ccactctcct

tccatggtga
tggaactctg
ctctacactc
acctgcaacg
gaatgcaatc
aagaccaaag
attagccaga
acagctcaga
ctccccatcg
ggagcattcc
ccacaggtat
acctgcatgg
cagccacagg
ctctacagca
tctgtgetgc
ggtaaatga

70/199

180
240
300
315

60
120
180
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43806

<210> 23

<211> 24

<212> ADN

<213> Bubalus arnee

<400> 23

ttatgtctct tcaaattgta tatc

<210> 24

<211> 17

<212> ADN

<213> Bubalus arnee
<400> 24

ttttagacag aaagtga

<210> 25

<211> 20

<212> ADN

<213> Bubalus arnee
<400> 25

gaccagctct tcttggggaa

<210> 26
<211> 26
<212> ADN
<213> Bubalus arnee
<400> 26

gaagatctat gagaatgttt agtgtc

<210> 27

<211> 28

<212> ADN

<213> Bubalus arnee
<400> 27

ggaattctgt ctcttcaaat tgtatatc

70

71/199

24

17

20

26

28



43806

<210> 28

<211> 106

<212> PRT

<213> Bubalus arnee

<400> 28

Thr Val Ala Ala Pro Ser Val Phe Ile
1 5 10

Leu Lys Ser Gly Thr Ala Ser Val Val
20 25

Pro Arg Glu Ala Lys Val Gln Trp Lys
35 40

Gly Asn Ser Gln Glu Ser Val Thr Glu
50 55

Tyr Ser Leu Ser Ser Thr Leu Thr Leu
65 70

His Lys Val Tyr Ala Cys Glu Val Thr
85 90

Val Thr Lys Ser Phe Asn Arg Gly Glu
100 105

<210> 29

<211> 321

<212> ADN

<213> Bubalus arnee

<400> 29

actgtggctg caccatctgt cttcatcttc ccgccatctg atgagcagtt gaaatctgga

actgcctctg ttgtgtgect getgaataac ttctatccca gagaggccaa agtacagtgg

Phe Pro Pro

Cys Leu Leu

Val Asp Asn
45

Gln Asp Ser
60

Ser Lys Ala

75

His Gln Gly

Cys

71

Ser Asp Glu Gln
15

Asn Asn Phe Tyr
30

Ala Leu Gln Ser

Lys Asp Ser Thr

Asp Tyr Glu Lys
80

Leu Ser Ser Pro

95

72/199

60
120



43806

aaggtggata acgccctcca
aaggacagca cctacagcct
cacaaagtct acgcctgcga

ttcaacaggg gagagtgtta g

<210> 30
<211> 229
<212> PRT
<213> Bubalus arnee

<400> 30

Glu Ser Lys Tyr Gly Pro Pro Cys

1 5

Leu Gly Gly Pro Ser Val Phe Leu
20 25

Leu Met Ile Ser Arg Thr Pro Glu
35 40

Ser Gln Glu Asp Pro Glu Val Gln
50 55

Glu Val His Asn Ala Lys Thr Lys
65 70

Thr Tyr Arg Val Val Ser Val Leu
85

Pro

10

Phe

Phe

Pro

Thr

90

Asn Gly Lys Glu Tyr Lys Cys Lys Val

100 105

Ser Ile Glu Lys Thr Ile Ser Lys Ala

115 120

Ser

Pro

Thr

Asn

Arg

75

Val

Ser

Lys

72

Cys

Pro

Cys

Trp

60

Glu

Leu

Asn

Gly

Pro

Lys

Val

45

Tyr

Glu

His

Lys

Gln
125

Ala Pro Glu
15

Pro Lys Asp
30

Val Val Asp

Val Asp Gly

Gln Phe Asn

80

Gln Asp Trp
95

Gly Leu Pro
110

Pro Arg Glu

atcgggtaac tcccaggaga gtgtcacaga gcaggacagc
cagcagcacc ctgacgctga gcaaagcaga ctacgagaaa

agtcacccat cagggcctga gctcgecegt cacaaagagc

Phe

Thr

Val

Val

Ser

Leu

Ser

Pro

73/199
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43806

Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
130 135 140

val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
145 150 155

val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
165 170 175

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
180 185 190

Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
195 200 205

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
210 215 220

Leu Ser Leu Gly Lys
225

<210> 31

<211> 690

<212> ADN

<213> Bubalus arnee

<400> 31

gagtccaaat atggtccccc atgcccatca tgcccageac ctgagttcct
tcagtcttcc tgttcccccc aaaacccaag gacactctca tgatctcccg
gtcacgtgeg tggtggtgga cgtgagccag gaagaccccy aggtccagtt
gtggatggcg tggaggtgca taatgccaag acaaagecge gggaggagea
acgtaccgtg tggtcagcgt cctcaccgtc ctgcaccagg actggctgaa
tacaagtgca aggtctccaa caaaggcctc ccgtcctcca tcgagaaaac
gccaaaggge agccccgaga gccacaggtg tacaccctge ccccatccca

accaagaacc aggtcagcct gacctgectg gtcaaaggct tctaccccag

73

Asn Gln

Ile Ala
160

Thr Thr

Arg Leu

Cys Ser

Leu Ser

ggggggacca
gacccctgag

caactggtac
gttcaacagc
cggcaaggag
catctccaaa
ggaggagatg

cgacatcgcc

74/199
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43806

gtggagtgge agagcaatgg gcagccggag aacaactaca agaccacgcc tccegtgetg
gactccgacg geteccttett cctctacage aggctaaccg tggacaagag caggtggeag
gaggggaatg tcttctcatg ctccgtgatg catgaggctc tgcacaacca ctacacacag
aagagcctct ccctgtctct gggtaaatga

<210> 32

<211> 229

<212> PRT

<213> Bubalus arnee

<400> 32

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro Glu Phe
1 5 10 15

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
20 25 30

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
35 40 45

Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val
50 55 60

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser
65 70 75 80

Thr Tyr Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp Leu
85 90 95

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser
1006 105 110

Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
115 120 125

74
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43806

Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln

130

135

140

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala

145

155

160

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr

Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe

195

185

200

170

175

190

205

Ser Arg Leu

Ser Cys Ser

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

210

Leu Ser Leu Gly Lys

225

<210> 33

<211> 690
<212> ADN
<213>
<400> 33

gagtccaaat
tcagtcttcc
gtcacgtgcg
gtggatggcse
acgtaccgtg
tacaagtgca

gccaaagggc

acCCaagaacc

Bubalus arnee

atggtccccc
tgttcccccc
tggtegtesa
tggaggtgca
tggtcagegt
aggtctccaa
agccccgaga

aggtcagcct

215

gtgcccatca
aaaacccaag
cgtgagccag
taatgccaag
cctcaccgtc
caaaggcctc

gccacaggtg
gacctgcctg

220

tgcccagcac
gacactctca
gaagaccccg
acaaagccgc
gtgcaccagg
ccgtectcca
tacaccctgc

gtcaaaggct

75

ctgagttcct
tgatctcccg
aggtccagtt
gggaggagea
actggctgaa
tcgagaaaac
ccccatccca

tctaccccag

gggeggacca
gacccctgag
caactggtac
gttcaacagc
cggcaaggag
catctccaaa
ggaggagatg

cgacatcgcc

76/199
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43806

gtggagtggg agagcaatgg gcagccggag aacaactaca agaccacgcc tccecgtgetg
gactccgacg gctccttctt cctctacage aggctaaccg tggacaagag caggtggcag

gaggggaatg tcttctcatg ctccgtgatg catgaggctc tgcacaacca ctacacgcag

aagagcctct ccctgtctct gggtaaatga

<210> 34
<211> 217
<212> PRT
<213> Bubalus arnee

<400> 34

Ala Pro Glu Phe Leu Gly Gly Pro Ser

1 5 10

Pro Lys Asp Thr Leu Met Ile Ser Arg
20 25

Val val Asp Val Ser Gln Glu Asp Pro
35 40

Val Asp Gly Val Glu Val His Asn Ala
50 55

Gln Phe Asn Ser Thr Tyr Arg Val Val
65 70

Gln Asp Trp Leu Asn Gly Lys Glu Tyr
85 90

Gly Leu Pro Ser Ser Ile Glu Lys Thr
100 105
Pro Arg Glu Pro Gln Val Tyr Thr Leu

115 120

Val

Thr

Glu

Lys

Ser

75

Lys

Ile

Pro

76

Phe

‘Pro

Val

Thr

60

Val

Cys

Ser

Pro

Leu

Glu

Gln

45

Lys

Leu

Lys

Lys

Ser

125

Phe Pro Pro

15

Val Thr Cys
30

Phe Asn Trp

Pro Arg Glu

Thr Val Leu

80

Val Ser Asn

95

Ala Lys Gly
110

Gln Glu Glu

Lys

Val

Tyr

Glu

His

Lys

Gln

Met

77/199

540
600
660
690



43806

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140

Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
145 150 155 160

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
165 170 175

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val
180 185 190

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
195 200 205

Lys Ser Leu Ser Leu Ser Leu Gly Lys
210 215

<210> 35

<211> 654

<212> ADN

<213> Bubalus arnee

<400> 35

gcacctgagt tcctgggggg accatcagtc ttcctgttcc ccccaaaacc caaggacact
ctcatgatct cccggacccc tgaggtcacg tgegtggtgg tggacgtgag ccaggaagac
cccgaggtcc agttcaactg gtacgtggat ggcgtggags tgcataatgc caagacaaag
ccgcgggagg agcagttcaa cagcacgtac cgtgtggtca gcgtcctcac cgtcctgeac
caggactggc tgaacggcaa ggagtacaag tgcaaggtct ccaacaaagg cctcccgtcec
tccatcgaga aaaccatctc caaagccaaa gggcagcccc gagagcecaca ggtgtacacc
ctgcccccat cccaggagga gatgaccaag aaccaggtca gcctgacctg cctggtcaaa
ggcttctacc ccagcgacat cgecgtggag tgggagagea atgggcagcc ggagaacaac
tacaagacca cgcctccegt getggactce gacggetect tettectcta cageaagete

accgtggaca agagcaggtg gcaggagess aacgtcttct catgctccgt gatgcatgag

gctctgcaca accactacac gcagaagagc ctctccctgt ctctgggtaa atga

77

78/199

60
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240
300
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654



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

43806

36
106
PRT
Bubalus arnee

36

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

1

5 10 15

Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr

20 25 30

Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln

35 40 45

Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr

50

55 60

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg

65

70 75 80

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro

85 90 95

Ile Val Lys Ser Phe Asn Arg Asn Glu Cys

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

100 105

37
321
ADN
Bubalus arnee

37

gctgatgetg caccaactgt atccatcttc ccaccatcca gtgagcagtt aacatctgga

ggtgcctcag tcgtgtgett cttgaacaac ttctacccca aagacatcaa tgtcaagtgg

78

79/199

60
120



43806

aagattgatg gcagtgaacg acaaaatggc gtcctgaaca gttggactga tcaggacagc
aaagacagca cctacagcat gagcagcacc ctcacgttga ccaaggacga gtatgaacga
cataacagct atacctgtga ggccactcac aagacatcaa cttcacccat tgtcaagagc

ttcaacagga atgagtgtta g

<210> 38

<211> 106

<212> PRT

<213> Bubalus arnee

<400> 38

Gly Gln Pro Lys Ser Ser Pro Ser Val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15

Glu Glu Leu Glu Thr Asn Lys Ala Thr Leu Val Cys Thr Ile Thr Asp
20 25 30

Phe Tyr Pro Gly Val Val Thr Val Asp Trp Lys Val Asp Gly Thr Pro
35 40 45

Val Thr Gln Gly Met Glu Thr Thr Gln Pro Ser Lys Gln Ser Asn Asn
50 55 60

Lys Tyr Met Ala Ser Ser Tyr Leu Thr Leu Thr Ala Arg Ala Trp Glu
65 70 75 80

Arg His Ser Ser Tyr Ser Cys Gln Val Thr His Glu Gly His Thr Val
85 90 95

Glu Lys Ser Leu Ser Arg Ala Asp Cys Ser
100 105

<210> 39
<211> 321
<212> ADN

79

80/199

180
240
300
321



<213>
<400> 39

ggccagccca
actaacaagg
gactggaagg
cagagcaaca
aggcatagca
tccegtgetg
<210> 40
<211> 185
<212> PRT
<213>

<400> 40

Gly Gln Pro Lys Ser Thr Pro Thr Leu

1

Glu Glu Leu Lys Glu Asn Lys Ala Thr

Phe Ser Pro Ser Gly Val Thr Val Ala

35

Ile Thr Gln Gly Val Asp Thr Ser Asn

50

Phe Met Ala Ser Ser Phe Leu His Leu

65

His Asn Ser Phe Thr Cys Gln Val Thr

Bubalus arnee

agtcttcgcc
ccacactggt
tagatggtac
acaagtacat
gttacagctg

actgttccta

Bubalus arnee

5

20

70

85

43806

atcagtcacc
gtgtacgatc
ccctgtcact
ggctagcagc
ccaggtcact

g

25

40

55

ctgtttccac

actgatttct

cagggtatgg

tacctgaccc

catgaaggtc

Thr Val
10

Leu Val

Trp Lys

Pro Thr

60

Thr Ser
75

His Glu
90

Lys Ser Leu Ser Pro Ala Glu Cys Leu

100

105

80

cttcctctga
acccaggtgt
agacaaccca
tgacagcaag
acactgtgga

Phe Pro Pro Ser

15

Cys Leu
30

Ala Asn
45

Lys Glu

Asp Gln

Gly Asp Thr Val

95

Ile Ser

Gly Thr

Gly Asn

Trp Arg

agagctcgag
ggtgacagtg

gccttccaaa

agcatgggaa
gaagagtttg

Ser

Asn

Pro

Lys

Ser

80

Glu

81/199
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<210> 41
<211> 318
<212> ADN
<213>
<400> 41

ggtcagccca
gaaaacaaag
gcctggaagg
gagggcaaca

cacaacagtt

cctgcagaat

<210> 42
<211> 105
<212> PRT
<213>

<400> 42

Gly Gln Pro Lys Ser Thr Pro Thr Leu

1

Glu Glu Leu Gln

Phe Ser Pro Ser

35

Ile Thr Gln Gly

50

Tyr Met Ala Ser

65

His Asn Ser Phe

Bubalus arnee

agtccactcc
ccacactggt
caaatggtac
agttcatggc
ttacctgtca

gtctctaa

Bubalus arnee

5

20

70

43806

cactctcacc
gtgtctgatt
acctatcacc
cagcagcttc

agttacacat

Glu Asn Lys Ala Thr

25

Gly Val Thr Val Ala

40

Val Asp Thr Ser Asn

55

Ser Phe Leu His Leu

Thr Cys Gln Val Thr

gtgtttccac
tccaactttt

cagggtgteg
ctacatttga

gaaggggaca

Thr Met

10

Leu Val

Trp Lys

Pro Thr

60

Thr Ser

75

His Glu

81

cttcctctga ggagctcaag
ccccgagtgg tgtgacagtg
acacttcaaa tcccaccaaa
catcggacca gtggagatct
ctgtggagaa gagtctgtct

Phe Pro Pro Ser Pro

15
Cys Leu Ile Ser Asn
30
Ala Asn Gly Thr Pro
45

Lys Glu Asp Asn Lys

Asp Gln Trp Arg Ser

80

Gly Asp Thr Val Glu

82/199

60
120
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43806

85 90

Lys Ser Leu Ser Pro Ala Glu Cys Leu
100 105

<210> 43

<211> 318

<212> ADN

<213> Bubalus arnee

<400> 43

ggtcagccca agtccactcc cacactcacc atgtttccac

gaaaacaaag ccacactcgt gtgtctgatt tccaattttt

gcctggaagg caaatggtac acctatcacc cagggtgtgs

gaggacaaca agtacatggc cagcagcttc ttacatttga

cacaacagtt ttacctgcca agttacacat gaaggggaca

cctgcagaat gtctctaa

<210> 44

<211> 324

<212> PRT

<213> Bubalus arnee

<400> 44

Ala Lys Thr Thr Pro Pro Ser Val Tyr
1 5 10

Ala Gln Thr Asn Ser Met Val Thr Leu
20 25

Phe Pro Glu Pro Val Thr Val Thr Trp
35 40

Gly Val His Thr Phe Pro Ala Val Leu
50 55

Pro Leu

Gly Cys

Asn Ser

Glu Ser

82

60

95

cttcccctga ggagctccag
ccccaagtgg tgtgacagtg
acacttcaaa tcccaccaaa
catcggacca gtggagatct
ctgtggagaa gagtctgtct

Ala Pro Gly Ser Ala
15

Leu Val Lys Gly Tyr
30

Gly Ser Leu Ser Ser
45

Asp Leu Tyr Thr Leu

83/199

60
120
180
240
300
318



Ser

65

Thr

Ile

Glu

Thr

Lys

145

Val

Phe

Gly

Ile

Val

225

Ser

43806

Ser Ser Val Thr Val Pro Ser Ser
70

Cys Asn Val Ala His Pro Ala Ser
85 90

Val Pro Arg Asp Cys Gly Cys Lys
100 105

Val Ser Ser Val Phe Ile Phe Pro
115 120

Ile Thr Leu Thr Pro Lys Val Thr
130 135

Asp Asp Pro Glu Val Gln Phe Ser
150

Pro Arg Pro
75

Ser Thr Lys

Pro Cys Ile

Pro Lys Pro

125

Cys Val Vval
140

Trp Phe Val
155

His Thr Ala Gln Thr Gln
165

Arg Ser Val Ser Glu Leu

Pro Arg Glu
170

Pro Ile Met

Glu Gln

His Gln

180 185

Lys Glu Phe Lys Cys Arg Val Asn
195 200

Glu Lys Thr Ile Ser Lys Thr Lys
210 215

Tyr Thr Ile Pro Pro Pro Lys Glu
230

Leu Thr Cys Met Ile Thr Asp Phe

Ser Ala Ala
205

Gly Arg Pro
220

Gln Met Ala
235

Phe Pro Glu

83

Ser Glu Thr
80

Val Asp Lys
95

Cys Thr Val
110

Lys Asp Val

Val Asp Ile

Asp Asp Val

160

Phe Asn Ser

175

Asp Trp Leu
190

Phe Pro Ala

Lys Ala Pro

Lys Asp Lys

240

Asp Ile Thr

Val

Lys

Pro

Leu

Ser

Glu

Thr

Asn

Pro

Gln

Val

Val

84/199



43806

245 250 255

Glu Trp Gln Trp Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln

260 265 270

Pro Ile Met Asn Thr Asn Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn

275 280 285

val Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val

290 295 300

Leu His Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His

305

310

Ser Pro Gly Lys

<210> 45
<211> 975
<212> ADN
<213>
<400> 45

gccaaaacga
tccatggtga
tggaactctg
ctctacactc
acctgcaacg
gattgtggtt
cccccaaagc
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag

aaggctccac

Bubalus arnee

cacccccatc
ccctgggatg
gatccctgtc
tgagcagctc
ttgcccaccc
gtaagccttg
ccaaggatgt
gcaaggatga
ctcagacgca
ccatcatgca
ctttccctgce

aggtgtacac

tgtctatcca
cctggtcaag
cagcggtgtg
agtgactgtc
ggccagcagce
catatgtaca
gctcaccatt
tccecgaggtc
accccgggag
ccaggactgg
ccccatcgag

cattccacct

315

ctggccecctg
ggctatttcc
cacaccttcc
ccctccagcc
accaaggtgg
gtcccagaag
actctgactc
cagttcagct
gagcagttca
ctcaatggca
aaaaccatct

cccaaggagc

84

gatctgctgc
ctgagccagt
cagctgtect
ctcggcccag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa

agatggccaa

320

ccaaactaac
gacagtgacc
ggagtctgac
cgagaccgtc
tgtgcccagg
cttcatcttc
gtgtgttgtg
tgatgtggag
ccgctcagtc
atgcagggtc
aggcagaccg
ggataaagtc

85/199
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43806 86/199

agtctgacct gcatgataac agacttcttc cctgaagaca ttactgtgga gtggcagtgg 780
aatgggcagc cagcggagaa ctacaagaac actcagccca tcatgaacac gaatggctct 840
tacttcgtct acagcaagct caatgtgcag aagagcaact gggaggcagg aaatactttc 900
acctgctctg tgttacatga gggcctgecac aaccaccata ctgagaagag cctctcccac 960
tctcctggta aatga _ , 975
<210> 46

<211> 324

<212> PRT

<213> Bubalus arnee

<400> 46

Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala
1 5 10 15

Ala Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu
50 55 60

Ser Ser Ser Val Thr val Pro Ser Ser Thr Trp Pro Ser Gln Thr Val
65 70 75 80

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys
85 90 95

Ile Val Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr Val Pro
100 105 110

Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu
115 120 125

85



Thr

Lys

145

Val

Phe

Gly

Ile

Val

225

Ser

Glu

Pro

Val

Ile Thr Leu Thr Pro Lys
130 135

Asp Asp Pro Glu Val Gln
150

His Thr Ala Gln Thr Lys
165 -

Arg Ser Val Ser Glu Leu
180

43806

Val Thr Cys Val Val

140

Phe Ser Trp Phe Val

155

Pro Arg Glu Glu Gln

170

Pro Ile Met His Gln

185

Lys Glu Phe Lys Cys Arg Val Asn Ser Ala Ala

195 200

205

Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg Pro

210 215

220

Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met Ala

230

235

Leu Thr Cys Met Ile Thr Asn Phe Phe Pro Glu

245

250

Trp Gln Trp Asn Gly Gln Pro Ala Glu Asn Tyr

260

265

Ile Met Asp Thr Asp Gly Ser Tyr Phe Val Tyr

275 280

285

Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe

290 295

86

300

Val Asp Ile

Asp Asp Val

160

Ile Asn Ser
175

Asp Trp Leu
190

Phe Pro Ala

Lys Ala Pro

Lys Asp Lys

240

Asp Ile Thr
255

Lys Asn Thr
270

Ser Lys Leu

Thr Cys Ser

Ser

Glu

Thr

Asn

Pro

Gln

Val

Val

Gln

Asn

Val

87/199



43806

Leu His Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His

305

31e

Ser Pro Gly Lys

<210> 47

<211> 975
<212> ADN
<213>
<400> 47

gccaaaacga
tccatggtga
tggaactctg
ctctacactc
acctgcaacg
gattgtggtt
cccccaaage
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag
aaggctccac
agtctgacct
aatgggcagc
tacttcgtct
acctgctctg
tctcctggta
<210> 48
<211> 330
<212> PRT
<213>

<400> 48

Bubalus arnee

cacccccatc
ccctgggatg
gatccctgtc
tgagcagctc
ttgcccaccc
gtaagccttg
ccaaggatgt
gcaaggatga
ctcagacgaa
ccatcatgca
ctttccctgc
aggtgtacac
gcatgataac
cagcggagaa
acagcaagct
tgttacatga

aatga

Bubalus arnee

tgtctatcca
cctggtcaag
cageggtgtsg
agtgactgtc
ggccagcagce
catatgtaca
gctcaccatt
tcccgaggtc
accccgggag
ccaggactgg
ccccatcgag
cattccacct
aaacttcttc
ctacaagaac
caatgtgcag

gggcctgcac

315

ctggcccectg
ggctatttcc
cacaccttcc
ccctccagcea
accaaggtgg
gtcccagaag
actctgactc
cagttcagct
gagcagatca
ctcaatggca
2aaaccatct
cccaaggagc
cctgaagaca
actcagccca
aagagcaact

aaccaccata

87

gatctgctgc
ctgagccagt
cagctgtcct
cctggecccag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa
agatggccaa
ttactgtgga
tcatggacac
gggagecags
ctgagaagag

320

ccaaactaac
gacagtgacc
gcagtctgac
ccagaccgtc
tgtgcccagg
cttcatcttc
gtgtgttgts
tgatgtggag
ccgttcagtc
atgcagggtc
aggcagaccg
ggataaagtc
gtggcagteg
agatggctct
aaatactttc

cctctcccac

88/199
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Ala

Asp

Phe

Gly

Ser

65

Thr

Ile

Pro

Lys

Val

145

Phe

Glu

Lys Thr Thr Ala Pro Ser Val
5

Thr Thr Gly Ser Ser Val Thr
20 25

Pro Glu Pro Val Thr Leu Thr
35 40

Val His Thr Phe Pro Ala Val
50 55

Ser Ser Val Thr Val Thr Ser
70

Cys Asn Val Ala His Pro Ala
85

Glu Pro Arg Gly Pro Thr Ile

43806

Tyr Pro
10

Leu Gly

Trp Asn

Leu Gln

Ser Thr
75

Ser Ser

90

Lys Pro

100 105

Ala Pro Asn Leu Leu Gly Gly
115 120

Ile Lys Asp Val Leu Met Ile
130 135

Val Val Asp Val Ser Glu Asp
150

Pro Ser

Ser Leu

Leu

Cys

Ser

Ser

60

Trp

Thr

Cys

Val

Ser

140

Ala

Leu

Gly

45

Asp

Pro

Lys

Pro

Phe

125

Pro

Asp Pro Asp Val

155

val Asn Asn Val Glu Val His Thr Ala Gln Thr

165

170

Asp Tyr Asn Ser Thr Leu Arg Val Val Ser Ala

88

Pro Val Cys
15

Val Lys Gly
30

Ser Leu Ser

Leu Tyr Thr

Ser Gln Ser

80

Val Asp Lys
95

Pro Cys Lys
110

Ile Phe Pro

Ile Val Thr

Gln Ile Ser

160

Gln Thr His
175

Leu Pro Ile

Gly

Ser

Leu

Ile

Lys

Cys

Pro

Cys

Trp

Arg

Gln

89/199



His

Lys

Ser

225

Met

Pro

Asn

Met

Ser

305

Thr

43806

180 185

Gln Asp Trp Met Ser Gly Lys Glu Phe Lys Cys
195 200 205

Asp Leu Pro Ala Pro Ile Glu Arg Thr Ile Ser
210 215 220

Val Arg Ala Pro Gln Val Tyr Val Leu Pro Pro
230 235

Thr Lys Lys Gln Val Thr Leu Thr Cys Met Val
245 250

Glu Asp Ile Tyr Val Glu Trp Thr Asn Asn Gly
260 265

Tyr Lys Asn Thr Glu Pro Val Leu Asp Ser Asp
275 280 285

Tyr Ser Lys Leu Arg Val Glu Lys Lys Asn Trp
290 295 300

Tyr Ser Cys Ser Val Val His Glu Gly Leu His
310 315

Lys Ser Phe Ser Arg Thr Pro Gly Lys
325 330

<210> 49

<211> 993

<212> ADN

<213> Bubalus arnee

<400> 49

89

190

Lys Val Asn

Lys Pro Lys

Pro Glu Glu

240

Thr Asp Phe
255

Lys Thr Glu
270

Gly Ser Tyr

Val Glu Arg

Asn His His

320

Asn

Gly

Glu

Met

Leu

Phe

Asn

Thr

90/199



gccaaaacaa
tccteggtga
tggaactctg
ctctacaccc
acctgcaatg
gggcccacaa
ccatccgtct
atagtcacat
tttgtgaaca
agtactctcc
gagttcaaat
aaacccaaag
atgactaaga
tacgtggagt
ctggactctg
gtggaaagaa
actaagagct

<210> 50
<211> 330
<212> PRT
<213>

<400> 50

Ala Lys Thr Thr Ala Pro Ser Val Tyr

1

Asp Thr Thr Gly Ser Ser Val Thr Leu

Phe Pro Glu Pro Val Thr Leu Thr Trp

35

Gly Val His Thr Phe Pro Ala Val Leu

50

cagccccatc
ctctaggatg
gatccctgtc
tcagcagctc
tggcccaccc
tcaagccctg
tcatcttccc
gtgtggtggt
acgtggaagt
gggtggtcag
gcaaggtcaa
ggtcagtaag
aacaggtcac
ggaccaacaa
atggttctta
atagctactc

tctcccggac

Bubalus arnee

5

20

43806

ggtctatcca
cctggtcaag
cagtggtgtg
agtgactgta
ggcaagcagc
tcctccatgce
tccaaagatc
ggatgtgagc
acacacagct
tgccctcccc
caacaaagac
agctccacag
tctgacctgc
cgggaaaaca
cttcatgtac
ctgttcagtg
tccgggtaaa

25

40

55

ctggcccectg
ggttatttcc
cacaccttcc
acctcgagca
accaaggtgg
aaatgcccag
aaggatgtac
gaggatgacc
cagacacaaa
atccagcacc
ctcccagegce
gtatatgtct
atggtcacag
gagctaaact
agcaagctga
gtccacgagg
tga

Pro Leu

10

Gly Cys

Asn Ser

Gln Ser
60

90

tgtgtggaga
ctgagccagt
cagctgtcect
cctggcccag
acaagaaaat
cacctaacct
tcatgatctc
cagatgtcca
cccatagaga
aggactggat
ccatcgagag
tgcctccacc
acttcatgcc
acaagaacac
gagtggaaaa
gtctgcacaa

tacaactggc
gaccttgacc
gcagtctgac
ccagtccatc
tgagcccaga
cttgggtgga
cctgagcccc
gatcagctgg
ggattacaac
gagtggcaag
aaccatctca
agaagaagag
tgaagacatt
tgaaccagtc

gaagaactgg

tcaccacacg

Ala Pro Val Cys Gly

15

Leu Val Lys Gly Tyr

30

Gly Ser Leu Ser Ser

45

Asp Leu Tyr Thr Leu

91/199



Ser

65

Thr

Ile

Pro

Lys

Val

145

Phe

Glu

His

Lys

Ser

225

43806

Ser Ser Val Thr Val Thr Ser Ser
70

Cys Asn Val Ala His Pro Ala Ser
85 90

Glu Pro Arg Gly Pro Thr Ile Lys
100 105
Ala Pro Asn Leu Leu Gly Gly Pro
115 120
Ile Lys Asp Val Leu Met Ile Ser
130 135
Val Val Asp Val Ser Glu Asp Asp
150

Val Asn Asn Val Glu Val Leu Thr

165 170

Thr Trp Pro
75

Ser Thr Lys

Pro Cys Pro

Ser Val Phe
125

Leu Ser Pro

140

Pro Asp Val
155

Ala Gln Thr

Asp Tyr Asn Ser Thr Leu Arg Val Val Ser Ala

180 185
Gln Asp Trp Met Ser Gly Lys Glu
195 200
Ala Leu Pro Ala Pro Ile Glu Arg
210 215
Val Arg Ala Pro Gln Val Tyr Val
230

Phe Lys Cys

205

Thr Ile Ser

220

Leu Pro Pro

235

91

Ser Gln Ser
80

Val Asp Lys
95

Pro Cys Lys
110

Ile Phe Pro

Met Val Thr

Gln Ile Ser

160

Gln Thr His
175

Leu Pro Ile
190

Lys Val Asn

Lys Pro Lys

Pro Glu Glu
240

Ile

Lys

Cys

Pro

Cys

Trp

Arg

Gln

Asn

Gly

Glu

92/199



Met Thr Lys Lys Gln Val Thr Leu Thr Cys Met Val

Pro Glu Asp Ile Tyr Val Glu Trp Thr Asn Asn Gly

Asn Tyr Lys
275

Met Tyr Ser
290

Ser Tyr Ser
305

Thr Lys Ser

<2106> 51

<211> 993
<212> ADN
<213>
<400> 51

gccaaaacaa
tcctcggtga
tggaactctg
ctctacaccc
acctgcaatg
gggcccacaa
ccatccgtct
atggtcacat
ttcgtgaaca
agtactctcc

gagttcaaat

245

260

Asn Thr Glu Pro Val Leu Asp Ser Asp

Lys Leu Arg Val Glu Lys Lys Asn Trp

Cys Ser Val Val His Glu Gly Leu His

310

43806

265

280

295

250

300

315

Phe Ser Arg Thr Pro Gly Lys

325

Bubalus arnee

cagccccatc
ctctaggatg
gatccctgtc
tcagcagctc
tggcccaccc
tcaagccctg
tcatcttccc
gtgtggtest
acgtggaagt
gggtggtcag
gcaaggtcaa

ggtctatcca
cctggtcaag
cagtggtgtg
agtgactgta
ggcaagcagce
tcctccatge
tccaaagatc
ggatgtgagc
actcacagct
tgccctceccc

caacaaagcc

330

ctggecccctg
ggttatttcc
cacaccttcc
acctcgagca
accaaggtgg
aaatgcccag
aaggatgtac
gaggatgacc
cagacacaaa
atccagcacc

ctcccagcegc

92

255

270

285

tgtgtggaga
ctgagccagt
cagctgtect
cctggecccag
acaagaaaat
cacctaacct
tcatgatctc
cagatgtcca
cccatagaga
aggactggat

ccatcgagag

Thr Asp Phe

Lys Thr Glu

Gly Ser Tyr

Val Glu Arg

Asn His His

Met

Leu

Phe

Asn

Thr
320

tacaactggc
gaccttgacc
gcagtctgac
ccagtccatc
tgagcccaga
cttgggtgga
cctgagtccc
gatcagctgg
ggattacaac
gagtggcaag

aaccatctca

93/199

60
120
180
240
300
369
420
480
540
600
660



aaacccaaag
atgactaaga
tacgtggagt
ctggactctg
gtggaaagaa
actaagagct

<210> 52
<211> 336
<212> PRT
<213>

<400> 52

Ala Lys Thr Thr Pro Pro Ser Val

1

Asp Thr Thr Gly Ser Ser Val Thr

Phe Pro Glu Ser Val Thr Val Thr

35

Ser Val His Thr Phe Pro Ala Leu

50

Ser

65

Thr

Leu

Lys

ggtcagtaag
aacaggtcac
ggaccaacaa
atggttctta
atagctactc

tctcccggac

Bubalus arnee

5

20

Ser Ser Val Thr Val Pro Ser

70

Cys Ser Val Ala His Pro Ala

85

100

43806

agctccacag
tctgacctgc
cgggaaaaca
cttcatgtac
ctgttcagtg
tccgggtaaa

25

40

55

Glu Pro Ser Gly Pro Ile Ser Thr

105

Glu Cys His Lys Cys Pro Ala Pro

Tyr

Leu

Trp

Leu

Ser

Ser

gtatatgtct
atggtcacag
gagctaaact
agcaagctga
gtccacgagg
tga

Pro Leu

10

Gly Cys

Asn Ser

Gln Ser

60
Thr Trp
75
Ser Thr
90

Ile Asn

Asn Leu

93

tgcctccacc
acttcatgcc
acaagaacac
gagtggaaaa
gtctgcacaa

Ala Pro Gly Cys

15

Leu Val Lys Gly

30

Gly Ser Leu Ser

45

Gly Leu Tyr Thr

Pro Ser Gln Thr

Thr Val Asp Lys

95

Pro Cys Pro Pro

110

Glu Gly Gly Pro

agaagaagag
tgaagacatt
tgaaccagtc
gaagaactgg

tcaccacacg

Gly

Tyr

Ser

Met

Val

80

Lys

Cys

Ser

94/199
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Val

Thr

145

Asp

Gln

Ser

Lys

Ile

225

Pro

Leu

Asn

Ser

43806

115 120 125

Phe Ile Phe Pro Pro Asn Ile Lys Asp Val Leu
130 135 140

Pro Lys Val Thr Cys Val Val Val Asp Val Ser
150 155

Val Gln Ile Ser Trp Phe Val Asn Asn Val Glu
165 170

Thr Gln Thr His Arg Glu Asp Tyr Asn Ser Thr
180 185

Thr Leu Pro Ile Gln His Gln Asp Trp Met Ser
195 200 205

Cys Lys Val Asn Asn Lys Asp Leu Pro Ser Pro
210 215 220

Ser Lys Ile Lys Gly Leu Val Arg Ala Pro Gln
230 235

Pro Pro Ala Glu Gln Leu Ser Arg Lys Asp Val
245 250

Val Val Gly Phe Asn Pro Gly Asp Ile Ser Val
260 265

Gly His Thr Glu Glu Asn Tyr Lys Asp Thr Ala
275 280 285

Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn
290 295 300

94

Met Ile Ser

Glu Asp Asp

160

Val His Thr
175

Ile Arg Val
190

Gly Lys Glu

Ile Glu Arg

Val Tyr Ile

240

Ser Leu Thr

255

Glu Trp Thr
270

Pro Val Leu

Met Lys Thr

Leu

Pro

Ala

Val

Phe

Thr

Leu

Cys

Ser

Asp

Ser

95/199



43806

Lys Trp Glu Lys Thr Asp Ser Phe Ser Cys Asn Val Arg His Glu Gly

305

310

315

320

Leu Lys Asn Tyr Tyr Leu Lys Lys Thr Ile Ser Arg Ser Pro Gly Lys

<210> 53

<211> 1011
<212> ADN
<213> Buba
<400> 53

gccaaaacaa
tcctecgtga
tggaactctg
ctctacacta
acctgcagcg
gggcccattt
cctaacctcg
atgatctccc
gacgtccaga
catagagagg
gactggatga
atcgagagaa
ccgecaccag
ttcaaccctg
aaggacaccg
atgaaaacaa
ctgaaaaatt
<210> 54
<211> 336
<212> PRT

<213> Buba

325

lus arnee

cacccccatc
ctctgggatg
gatccctgtc
tgagcagctc
ttgctcaccc
caacaatcaa
agggtggacc
tgacacccaa
tcagctggtt
attacaacag
gtggcaagga
ccatctcaaa
cagagcagtt
gagacatcag
caccagtcct
gcaagtggga

actacctgaa

lus arnee

agtctatcca
cctggtcaag
cagcagtgtg
agtgactgtc
agccagcagc
cccctgtect
atccgtcttc
ggtcacgtgt
tgtgaacaac
tactatccgg
gttcaaatgc
aattaaaggg
gtccaggaaa
tgtggagtgs
agactctgac
gaaaacagat

gaagaccatc

330

ctggcccctg
ggctacttcc
cacaccttcc
ccctccagcea
accacggtgg
ccatgcaagg
atcttccctc
gtggteggtes
gtggaagtac
gtggtcagca
aaggtcaaca
ctagtcagag
gatgtcagtc
accagcaatg
ggttcttact
tccttctcat

tceceggtctc

95

335

ggtgtggaga
ctgagtcagt
cagctctcect
cttggccaag
acaaaaaact
agtgtcacaa
caaatatcaa
atgtgagcga
acacagctca
ccctcecccat
acaaagacct
ctccacaagt
tcacttgect
ggcatacaga
tcatatatag
gcaacgtgag
cgggtaaatg

tacaactggt
gactgtgact
gcagtctgga
tcagaccgtc
tgagcccagc
atgcccagct
ggatgtactc
ggatgaccca
gacacaaacc
ccagcaccag
cccatcaccc
atacatcttg
ggtcgtgggc
ggagaactac
caagctcaat

acacgagggt

a

96/199

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

1011



43806

<400> 54

Ala

1

Asp

Phe

Ser

Ser

65

Thr

Leu

Lys

Val

Thr

145

Asp

Lys Thr Thr Pro Pro Ser Val
5

Thr Thr Gly Ser Ser Val Thr
20 25

Pro Glu Pro Val Thr Val Thr
35 40

Val His Thr Phe Pro Ala Leu
50 55

Ser Ser Val Thr Val Pro Ser
70

Cys Ser Val Ala His Pro Ala
85

Glu Pro Ser Gly Pro Ile Ser

Tyr

10

Ser

Trp

Leu

Ser

Ser

90

Thr

100 105

Glu Cys His Lys Cys Pro Ala
115 120

Phe Ile Phe Pro Pro Asn Ile
130 135

Pro Lys Val Thr Cys Val Val
150

Pro

Lys

Val

Pro

Gly

Asn

Gln

Thr

75

Ser

Ile

Asn

Asp

Leu

Cys

Ser

Ser

60

Trp

Thr

Asn

Leu

Val
140

Ala Pro Gly Cys
15

Leu Val Lys Gly
30

Gly Ser Leu Ser
45

Gly Leu Tyr Thr

Pro Ser Gln Thr

80

Thr Val Asp Lys
95

Pro Cys Pro Pro

110

Glu Gly Gly Pro
125

Leu Met Ile Ser

Asp Val Ser Glu Asp Asp

155

160

Val Gln Ile Ser Trp Phe Val Asn Asn Val Glu Val His Thr

165

170

96

175

Gly

Tyr

Ser

Met

Val

Lys

Cys

Ser

Leu

Pro

Ala

97/199



43806

Gln Thr Gln Thr His Arg Glu Asp Tyr Asn Ser Thr
180 185

Ser Thr Leu Pro Ile Gln His Gln Asp Trp Met Ser
195 200 205

Lys Cys Lys Val Asn Asn Lys Asp Leu Pro Ser Pro
210 215 220

Ile Ser Lys Ile Lys Gly Leu Val Arg Ala Pro Gln
225 230 235

Pro Pro Pro Ala Glu Gln Leu Ser Arg Lys Asp Val
245 250

Leu Val Val Gly Phe Asn Pro Gly Asp Ile Ser Val
260 265

Asn Gly His Thr Glu Glu Asn Tyr Lys Asp Thr Ala
275 280 285

Ser Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn
290 295 300

Lys Trp Glu Lys Thr Asp Ser Phe Ser Cys Asn Val
305 310 315

Ile Arg
190

Gly Lys

Ile Glu

Val Tyr

Ser Leu

255

Glu Trp

270

Pro Val

Met Lys

Arg His

Val

Glu

Arg

Thr

240

Thr

Thr

Leu

Thr

Glu
320

Leu Lys Asn Tyr Tyr Leu Lys Lys Thr Ile Ser Arg Ser Pro Gly

325 330

<210> 55
<211> 1011
<212> ADN

<213> Bubalus arnee

97

335

Val

Phe

Thr

Leu

Cys

Ser

Asp

Ser

Gly

Lys

98/199



<400> 55

gccaaaacaa
tcctecgtga
tggaactctg
ctctacacta
acctgcagceg
gggcccattt
cctaacctcg
atgatctccc
gacgtccaga
catagagagg
gactggatga
atcgagagaa
ccgccaccag
ttcaaccctg
aaggacaccg
atgaaaacaa
ctgaaaaatt
<210> 56
<211> 335
<212> PRT
<213>

<400> 56

Ala Lys Thr Thr Ala Pro Ser Val Tyr

1

Gly Thr Thr Gly Ser Ser Val Thr Leu

Phe Pro Glu Pro Val Thr Leu Thr Trp

35

Gly Val His Thr Phe Pro Ala Leu Leu

cacccccatc
cctctgggtg
gatccctgtc
tgagcagctc
ttgctcaccc
caacaatcaa
agggtggacc
tgacacccaa
tcagctggtt
attacaacag
gtggcaagga
ccatctcaaa
cagagcagtt
gagacatcag
caccagttct
gcaagtggga

actacctgaa

Bubalus arnee

5

20

43806

agtctatcca
cctggtcaag
cagcagtgtg
agtgactgtc
agccagcagc
cccctgtect
atccgtcttc
ggtcacgtgt
tgtgaacaac
tactatccgg
gttcaaatgc
aattaaaggg
gtccaggaaa
tgtggagtes
tgactctgac
gaaaacagat

gaagaccatc

25

40

ctggccectg
gggtacttcc
cacaccttcc
ccctccagca
accacggtgg
ccatgcaagg
atcttccctc
gtggtgeteg
gtggaagtac
gtggtcagca
aaggtgaaca
ctagtcagag
gatgtcagtc
accagcaatg
ggttcttact
tccttctceat

tcceggtcetce

Pro Leu

10

Gly Cys

Asn Ser

Gln Ser

98

ggtgtggaga
ctgagccagt
cagctctcct
cctggccaag
acaaaaaact
agtgtcacaa
caaatatcaa
atgtgagcga
acacagctca
ccctccccat
acaaagacct
ctccacaagt
tcacttgcect
ggcatacaga
tcatatatag
gcaacgtgag
cgggtaaatg

tacaactggt
gactgtgact
gcagtctgga
tcagaccgtc
tgagcccagc
atgcccagct
ggatgtactc
ggatgaccca
gacacaaacc
ccagcaccag
cccatcaccc
atacactttg
ggtcgtggsc
ggagaactac
caagctcaat
acacgagggt

a

Ala Pro Val Cys Gly

15

Leu Val Lys Gly Tyr

30

Gly Ser Leu Ser Ser

45

Gly Leu Tyr Thr Leu

99/199
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Ser

65

Thr

Ile

Glu

Phe

Pro

145

Val

Thr

Ala

43806

50 55

Ser Ser Val Thr Val Thr Ser Asn
70

Cys Asn Val Ala His Pro Ala Ser
85 90

Glu Pro Arg Val Pro Ile Thr Gln
100 105

Cys Pro Pro Cys Ala Ala Pro Asp
115 120

Ile Phe Pro Pro Lys Ile Lys Asp
130 135

Met Val Thr Cys Val Val Val Asp
150

Gln Ile Ser Trp Phe Val Asn Asn

165 170

Gln Thr His Arg Glu Asp Tyr Asn
180 185

Leu Pro Ile Gln His Gln Asp Trp
195 200

60

Thr Trp Pro
75

Ser Thr Lys

Asn Pro Cys

Leu Leu Gly

125

Val Leu Met
140

Val Ser Glu
155

Val Glu Val

Ser Thr Leu

Met Ser Gly
205

Cys Lys Val Asn Asn Arg Ala Leu Pro Ser Pro Ile

210 215

220

Ser Lys Pro Arg Gly Pro Val Arg Ala Pro Gln Val

225

230

235

99

Ser Gln Thr Ile
80

Val Asp Lys Lys
95

Pro Pro Leu Lys

110

Gly Pro Ser Val

Ile Ser Leu Ser

Asp Asp Pro Asp

160

His Thr Ala Gln
175

Arg Val Val Ser
190

Lys Glu Phe Lys

Glu Lys Thr Ile

Tyr Val Leu Pro
240

100/199
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Pro Pro Ala Glu Glu Met Thr Lys Lys Glu Phe Ser Leu Thr Cys Met
245 250 255

Ile Thr Gly Phe Leu Pro Ala Glu Ile Ala Val Asp Trp Thr Ser Asn
260 265 270

Gly Arg Thr Glu Gln Asn Tyr Lys Asn Thr Ala Thr Val Leu Asp Ser
275 280 285

Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val Gln Lys Ser Thr
290 295 300

Trp Glu Arg Gly Ser Leu Phe Ala Cys Ser Val Val His Glu Val Leu
305 310 ' 315 320

His Asn His Leu Thr Thr Lys Thr Ile Ser Arg Ser Leu Gly Lys
325 330 335

<210> 57

<211> 1008

<212> ADN

<213> Bubalus arnee

<400> 57

gccaaaacaa cagccccatc ggtctatcca ctggeccctg tgtgtggagg tacaactgge
tccteggtga ctctaggatg cctggtcaag ggttatttcc ctgagecagt gaccttgacc
tggaactctg gatccctgtc cagtggtgtg cacaccttecc cagctctect geagtctggc
ctctacaccc tcagcagctc agtgactgta acctcgaaca cctggeccag ccagaccatc
acctgcaatg tggcccaccc ggcaagcagc accaaagtgg acaagaaaat tgagcccaga
gtgcccataa cacagaaccc ctgtcctcca ctcaaagagt gtcccccatg cgcagctcca
gacctcttgg gtggaccatc cgtcttcatc ttccctccaa agatcaagga tgtactcatg
atctccctga geccccatggt cacatgtgtg gtggtggatg tgagcgagga tgacccagac
gtccagatca gctggtttgt gaacaacgtg gaagtacaca. cagctcagac acaaacccat

agagaggatt acaacagtac tctccgggtg gtcagtgccc tccccatcca gcaccaggac

100

101/199
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tggatgagtg
gagaaaacca
ccaccagcag
ttacctgccg
aacaccgcaa
caaaagagca
cacaatcacc
<210> 58
<211> 335
<212> PRT
<213>

<400> 58

Ala Lys Thr Thr Ala Pro Ser Val

1

Gly Thr Thr Gly Ser Ser Val Thr

Phe Pro Glu Pro Val Thr Leu Thr

35

Gly Val His Thr Phe Pro Ala Leu

50

Ser Ser Ser Val Thr Val Thr Ser

65

Thr Cys Asn Val Ala His Pro Ala

Ile Glu Ser Arg Arg Pro Ile Pro Pro

gcaaggagtt
tctcaaaacc
aagagatgac
aaattgctgt
cagtcctgga
cttgggaaag

ttacgactaa

Bubalus arnee

5

20

70

85

100

43806

caaatgcaag

cagagggcca
taagaaagag
ggactggacc
ctctgatggt
aggaagtctt

gaccatctcc

25

40

55

105

Tyr

Leu

Trp

Leu

Asn

Ser

gtcaacaaca
gtaagagctc
ttcagtctga
agcaatgggc
tcttacttca
ttcgectget

cggtctctgg

Pro Leu

10

Gly Cys

Asn Ser

Gln Ser

60
Thr Trp
75
Ser Thr
90

Asn Ser

101

gagccctccc
cacaggtata
cctgcatgat
gtacagagca
tgtacagcaa
cagtggtcca

gtaaatga

Ala

15

Leu

30

Gly
45

Gly

Pro

Lys
95

Cys
110

Pro Val Cys

Val Lys Gly

Ser Leu Ser

Leu Tyr Thr

Ser Gln Thr

Val Asp Lys

Pro Pro Cys

atcccccatc
tgtettgect
cacaggcttc
aaactacaag
gctcagagta

cgaggtgctg

Gly

Tyr

Ser

Leu

Ile

80

Lys

Lys

102/199
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Glu

Phe

Pro

145

Val

Thr

Ala

Cys

Ser

225

Pro

Ile

Gly

Asp

43806

Cys Ser Ile Phe Pro Ala Pro Asp Leu Leu Gly
115 120 125

Ile Phe Pro Pro Lys Ile Lys Asp Val Leu Met
130 135 140

Ile Val Thr Cys Val Val Val Asp Val Ser Glu
150 155

Gln Ile Ser Trp Phe Val Asn Asn Val Glu Val
165 170

Gln Thr His Arg Glu Asp Tyr Asn Ser Thr Leu
180 185

Leu Pro Ile Gln His Gln Asp Trp Met Ser Gly
195 200 205

Lys Val Asn Asn Arg Ala Leu Pro Ser Pro Ile
210 215 220

Lys Pro Arg Gly Pro Val Arg Ala Pro Gln Val
230 235

Pro Ala Glu Glu Met Thr Lys Lys Glu Phe Ser
245 250

Thr Asp Phe Leu Pro Ala Glu Ile Ala Val Asp
260 265

His Lys Glu Leu Asn Tyr Lys Asn Thr Ala Pro
275 280 285

Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val

102

Gly Pro Ser

Ile Ser Leu

Asp Asp Pro

160

His Thr Ala

175

Arg Val Val
190

Lys Glu Phe

Glu Lys Thr

Tyr Val Leu

240

Leu Thr Cys
255

Trp Thr Ser
270

Val Leu Asp

Gln Lys Ser

Val

Ser

Asp

Gln

Ser

Lys

Ile

Pro

Met

Asn

Thr

Thr

103/199



290

43806

295

300

Trp Glu Lys Gly Ser Leu Phe Ala Cys Ser Val Val His Glu Gly Leu

305

310

315

320

His Asn His His Thr Thr Lys Thr Ile Ser Arg Ser Leu Gly Lys

<210> 59

<211> 1098
<212> ADN
<213> Buba
<400> 59

gccaaaacaa
tcctcggtga
tggaactctg
ctctacaccc
acctgcaatg
aggcccatac
gacctcttgg
atctccctga
gtccagatca
agagaggatt
tggatgagtg
gagaaaacca
ccaccagcag
ttacctgccg
aacaccgcac
caaaagagca
cacaatcacc
<210> 60
<211> 335

<212> PRT

325

lus arnee

cagccccatc
ctctaggatg
gatccctgtc
tcagcagctc
tggcccaccc
cacccaactc
gtggaccatc
gccccatagt
gctggtttgt
acaacagtac
gcaaggagtt
tctcaaaacc
aagagatgac
aaattgctgt
cagtcctgga
cttgggaaaa

atacgactaa

ggtctatcca
cctggtcaag
cagtggtgtg
agtgactgta
ggcaagcagc
ctgtcctcca
cgtcttcatc
cacatgtgtg
gaacaacgtg
tctcecgggtg
caaatgcaag
cagagggcca
taagaaagag
ggactggacc
cactgatggt
aggaagtctt

gaccatctcc

330

ctggcccctg
ggttatttcc
cacaccttcc
acctcgaaca
accaaagtgg
tgcaaagagt
ttccctccaa
gtggtggaty
gaagtacaca
gtcagtgccc
gtcaacaaca
gtaagagctc
ttcagtctga
agcaatgggc
tcttacttca
ttcgectgcet
cggtctetgg

103

335

tgtgtggage
ctgagccagt
cagctctcct
cctggcccag
acaagaaaat
gttccatatt
agatcaagga
tgagcgagga
cagctcagac
tccccatcca
gagccctccc
cacaggtata
cctgcatgat
ataaagagct
tgtacagcaa
cagtggtcca

gtaaatga

tacaactggc
gaccttgacc
gcagtctggc
ccagaccatc
tgaatccaga
cccagctcect
tgtactcatg
tgacccagat
acaaacccat
gcaccaggac
atcccccatc
tgtcttgect
cacagacttc
gaactacaag
gctcagagtg
cgagggtctg

104/199
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43806

<213> Bubalus arnee

<400> 60

Ala

1

Gly

Phe

Gly

Ser

65

Thr

Ile

Glu

Phe

Pro

145

Val

Lys Thr Thr Ala Pro Ser Val Tyr
5 10

Thr Thr Gly Ser Ser Val Thr Leu
20 25

Pro Glu Pro Val Thr Leu Thr Trp
35 40

Val His Thr Phe Pro Ala Leu Leu
50 55

Ser Ser Val Thr Val Thr Ser Asn
70

Cys Asn Val Ala His Pro Ala Ser
85 90

Glu Pro Arg Val Pro Ile Thr Gln
100 105

Cys Pro Pro Cys Ala Ala Pro Asp
115 120

Ile Phe Pro Pro Lys Ile Lys Asp
130 - 135

Met Val Thr Cys Val Val Val Asp
150

Pro

Gly

Asn

Gln

Thr

75

Ser

Asn

Leu

Val

Leu

Cys

Ser

Ser

60

Trp

Thr

Pro

Leu

Leu

140

Ala Pro Val Cys
15

Leu Val Lys Gly
30

Gly Ser Leu Ser
45

Gly Leu Tyr Thr

Pro Ser Gln Thr

80

Lys Val Asp Lys
95

Cys Pro Pro Leu
110

Gly Gly Pro Ser
125

Met Ile Ser Leu

Val Ser Glu Asp Asp Pro

155

160

Gln Ile Ser Trp Phe Val Asn Asn Val Glu Val His Thr Ala

165 170

104

175

Gly

Tyr

Ser

Leu

Ile

Lys

Lys

Val

Ser

Asp

Gln

105/199
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Thr Gln Thr His Arg Glu Asp Tyr Asn Ser Thr Leu

180 185

Ala Leu Pro Ile Gln His Gln Asp Trp Met Ser Gly
195 200 205

Cys Lys Val Asn Asn Arg Ala Leu Pro Ser Pro Ile
210 215 220

Ser Lys Pro Arg Gly Pro Val Arg Ala Pro Gln Val
225 230 235

Pro Pro Ala Glu Glu Met Thr Lys Lys Glu Phe Ser
245 250

Ile Thr Gly Phe Leu Pro Ala Glu Ile Ala Val Asp
260 265

Gly Arg Thr Glu Gln Asn Tyr Lys Asn Thr Ala Thr
275 280 285

Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val
290 295 300

Trp Glu Arg Gly Ser Leu Phe Ala Cys Ser Val Vval
305 310 315

His Asn His Leu Thr Thr Lys Thr Ile Ser Arg Ser
325 330

<210> 61
<211> 1008
<212> ADN

105

Arg Val Val
190

Lys Glu Phe

Glu Lys Thr

Tyr Val Leu
240

Leu Thr Cys
255

Trp Thr Ser
270

Val Leu Asp

Gln Lys Ser

His Glu Gly
320

Leu Gly Lys
335

Ser

Lys

Ile

Pro

Met

Asn

Ser

Thr

Leu

106/199



<213>
<400> 61

gccaaaacaa
tccteggtga
tggaactctg
ctctacaccc
acctgcaatg
gtgcccataa
gacctcttgg
atctccctga
gtccagatca
agagaggatt
tggatgagts
gagaaaacca
ccaccagcag
ttacctgccg
aacaccgcaa
caaaagagca
cacaatcacc
<210> 62
<211> 330
<212> PRT
<213>

<400> 62

Bubalus arnee

cagccccatc
ctctaggatg
gatccctgtc
tcagcagctc
tggcccaccc
cacagaaccc
gtggaccatc
gccccatggt
gctggtttgt
acaacagtac
gcaaggagtt
tctcaaaacc
aagagatgac
aaattgctgt
cagtcctgga
cttgggaaag

ttacgactaa

Bubalus arnee

43806

ggtctatcca
cctggtcaag
cagtggtgtg
agtgactgta
ggcaagcagc
ctgtcctcca
cgtcttcatc
cacatgtgtg
gaacaacgtg
tctccgggtyg
caaatgcaag
cagagggcca
taagaaagag
ggactggacc
ctctgatggt
aggaagtctt

gaccatctcc

ctggcccectg
ggttatttcc
cacaccttcc
acctcgaaca
accaaagtgg
ctcaaagagt
ttccctccaa
gtggtggatg
gaagtacaca
gtcagtgccc
gtcaacaaca
gtaagagctc
ttcagtctga
agcaatgggc
tcttacttca
ttcgectgcet
cggtctctgg

Ala Thr Thr Thr Ala Pro Ser Val Tyr Pro Leu

1

5

10

Asp Thr Ser Gly Ser Ser Val Thr Leu Gly Cys

20

25

Phe Pro Glu Pro Val Thr Val Lys Trp Asn Tyr

35

40

106

tgtgteggags
ctgagccagt
cagctctcect
cctggecccag
acaagaaaat
gtcccccatg
agatcaagga
tgagcgagga
cagctcagac
tccccatcca
gagccctccc
cacaggtata
cctgcatgat
gtacagagca
tgtacagcaa
cagtggtcca
gtaaatga

tacaactggc
gaccttgacc
gcagtctggc
ccagaccatc
tgagcccaga
cgcagctcca
tgtactcatg
tgacccagac
acaaacccat
gcaccaggac
atcccccatc
tgtcttgect
cacaggcttc
aaactacaag
gctcagagta
cgagggtctg

Val Pro Gly Cys Ser

15

Leu Val Lys Gly Tyr

30

Gly Ala Leu Ser Ser

45

107/199
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43806 108/199

Gly Val Arg Thr Val Ser Ser Val Leu Gln Ser Gly Phe Tyr Ser Leu
50 55 60

Ser Ser Leu Val Thr Val Pro Ser Ser Thr Trp Pro Ser Gln Thr Val
65 70 75 80

Ile Cys Asn Val Ala His Pro Ala Ser Lys Thr Glu Leu Ile Lys Arg

)]

85 90 95

Ile Glu Pro Arg Ile Pro Lys Pro Ser Thr Pro Pro Gly Ser Ser Cys
100 105 110

Pro Pro Gly Asn Ile Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro
115 120 125

Lys Pro Lys Asp Ala Leu Met Ile Ser Leu Thr Pro Lys Val Thr Cys
130 135 140

val Val Vval Asp Val Ser Glu Asp Asp Pro Asp Val His Val Ser Trp
145 150 155 160

Phe Val Asp Asn Lys Glu Val His Thr Ala Trp Thr Gln Pro Arg Glu
165 170 175

Ala Gln Tyr Asn Ser Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln
180 185 190

His Gln Asp Trp Met Arg Gly Lys Glu Phe Lys Cys Lys Val Asn Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Arg Thr Ile Ser Lys Pro Lys Gly
210 215 220

Arg Ala Gln Thr Pro Gln Val Tyr Thr Ile Pro Pro Pro Arg Glu Gln

107
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109/199
225 230 235 240
Met Ser Lys Lys Lys Val Ser Leu Thr Cys Leu Val Thr Asn Phe Phe
245 250 255
Ser Glu Ala Ile Ser Val Glu Trp Glu Arg Asn Gly Glu Leu Glu Gln
260 265 270
Asp Tyr Lys Asn Thr Pro Pro Ile Leu Asp Ser Asp Gly Thr Tyr Phe
275 280 285
Leu Tyr Ser Lys Leu Thr Val Asp Thr Asp Ser Trp Leu Gln Gly Glu
290 295 300
Ile Phe Thr Cys Ser Val Val His Glu Ala Leu His Asn His His Thr
305 310 315 320
Gln Lys Asn Leu Ser Arg Ser Pro Gly Lys
325 330
<219> 63
<211> 993
<212> ADN
<213> Bubalus arnee
<400> 63
gctacaacaa cagccccatc tgtctatccc ttggtccctg getgcagtga cacatctgga 60
tcctcggtga cactgggatg ccttgtcaaa ggctacttcc ctgageccggt aactgtaaaa 120
tggaactatg gagccctgtc cageggtgtyg cgcacagtct catctgtcct gcagtctggg 180
ttctattccc tcagcagett ggtgactgta ccctccageca cctggeecag ccagactgtc 240
atctgcaacg tagcccaccc agccagcaag actgagttga tcaagagaat cgagcctaga 300
atacccaagc ccagtacccc cccaggttct tcatgcccac ctggtaacat cttgggtgga 360
ccatccgtct tcatcttccc cccaaagecc aaggatgcac tcatgatctc cctaaccccc 420
aaggttacgt gtgtggtggt ggatgtgagc gaggatgacc cagatgtcca tgtcagctgg 480
tttgtggaca acaaagaagt acacacagcc tggacacagc cccgtgaage tcagtacaac 540

108



agtaccttcc
gagttcaaat
aaacccaaag
atgtccaaga
agtgtggagt
ctggactcag
ttgcaaggag
cagaagaacc
<210> 64
<211> 105
<212> PRT
<213>

<400> 64

Gln Pro Lys Ser Pro Pro Ser Val

1

Glu Leu Asn Gly Asn Lys Ala Thr

Tyr Pro Gly Ser Val Thr Val Val

35

Thr Arg Asn Val Glu Thr Thr Arg

50

Tyr Ala Ala Ser Ser Tyr Leu Ser

65

Lys Gly Ser Tyr Ser Cys Glu Val

gagtggtcag
gcaaggtcaa
gaagagccca
agaaggttag
gggaaaggaa
atgggaccta
aaatttttac

tgtctcgctc

Bubalus arnee

5

20

70

85

43806

tgccctcccc
caacaaagcc
gacacctcaa
tctgacctgce
cggagaactg
cttcctctac
ctgctccgtg
ccctggtaaa

25

40

55

Thr

Leu

Trp

Ala

Leu

Thr

atccagcacc
ctcccagccc
gtatacacca
ctggtcacca
gagcaggatt
agcaagctca
gtgcatgage
tga

Leu Phe

10

Val

Lys Ala

Ser Lys

60
Thr Ser
75
His Glu

90

Lys Thr Val Lys Pro Ser Glu Cys Ser

100

105

109

Cys-

aggactggat
ccatcgagag
tacccccacc
acttcttctc
acaagaacac
ctgtggatac

ctctccataa

Pro Pro Ser Thr

15

Leu Ile Ser Asp

30

Asp Gly Ser Thr

45

Gln Ser Asn Ser

Ser Asp Trp Lys

Gly Ser Thr Val

95

gaggggcaag
aaccatctca
tcgtgaacaa
tgaagccatc
tcca;ccatc
agacagttgg

ccaccacaca

Glu

Phe

Ile

Lys

Ser

80

Thr

110/199
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<210> 65
<211> 318
<212> ADN
<213>
<400> 65

cagcccaagt
aacaaggcca
tggaaggcag
agcaacagca
aaaggcagtt

ccctcagagt

<210> 66
<211> 329
<212> PRT
<213>

<400> 66

43806

Bubalus arnee

ccccacccte ggtcaccctg
ccctggtgtg tctcatcagc
acggcagcac catcacccgc
agtacgcggc cagcagctac
acagctgcga ggtcacgcac
gttcttag

Bubalus arnee

Ala Ser Thr Thr Ala Pro Lys Val
1 5

Asp Lys Ser Ser Ser Thr Val Thr
20 25

Met Pro Glu Pro Val Thr Val Thr
35 40

Gly Val His Thr Phe Pro Ala Val
50 55

Leu Ser Ser Met Val Thr Val Pro
65 70

Thr Cys Asn Val Ala His Pro Ala

ttcccgecect
gacttctacc
aacgtggaga
ctgagcctga
gaggggagca

Tyr Pro Leu

10

Leu Gly Cys

Trp Asn Ser

Leu Gln Ser

60

Gly Ser Thr

75

Ser Ser Thr

110

ccacggagga
cgggtagegt
ccacccgggc
cgagcagcga
ccgtgacgaa

gctcaacggc
gaccgtggtc
ctccaaacag
ctggaaatcg
gacagtgaag

Ser Ser Cys Cys
15

Leu Val Ser Ser
39

Gly Ala Leu Lys
45

Ser Gly Leu Tyr

Ser Gly Gln Thr
80

Lys Val Asp Lys

Gly

Tyr

Ser

Ser

Phe

Ala

111/199
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Val

Glu

Asp

Asp

145

Asp

Asn

Trp

Pro

Glu

225

Ser

Ile

43806

85 90

Asp Pro Thr Cys Lys Pro Ser Pro Cys Asp Cys
100 105

Leu Pro Gly Gly Pro Ser Val Phe Ile Phe Pro
115 120 125

Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr
130 135 140

Val Gly His Asp Asp Pro Glu Val Lys Phe Ser
150 155

Val Glu Val Asn Thr Ala Thr Thr Lys Pro Arg
165 170

Ser Thr Tyr Arg Val Val Ser Ala Leu Arg Ile
180 185

Thr Gly Gly Lys Glu Phe Lys Cys Lys Val His
195 200 205

Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys
210 215 220

Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu
230 235

Thr Val Ser Leu Thr Cys Met Val Thr Ser Phe
245 250

Ala Val Glu Trp Gln Arg Asn Gly Gln Pro Glu
260 265

111

95

Cys Pro Pro
110

Pro Lys Pro

Cys Val Vval

Trp Phe Val

160

Glu Glu Gln
175

Gln His Gln
190

Asn Glu Gly

Gly Pro Ala

Glu Leu Ser

240

Tyr Pro Asp
255

Ser Glu Asp
270

Pro

Lys

Val

Asp

Phe

Asp

Leu

Arg

Lys

Tyr

Lys

112/199
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Tyr Gly Thr Thr Pro Pro Gln Leu Asp Ala Asp Ser Ser Tyr Phe Leu

275

Tyr Ser
290

Tyr Thr
305

Lys Ser

<210> 67
<211> 990
<212> ADN
<213>
<400> 67

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
acctgcaacg
tgcaaaccat
ttcatcttcc
tgtgtgetesg
gacgtggagg
cgcgtggtca
tgcaaggtcc
gggeeggecc
agcacggtca
tggcagagaa

gacgccgaca

gaaggagaca

310

325

Bubalus arnee

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
tagcccaccc
caccctgtga
caccgaaacc
tggacgtees
taaacacagc
gcgeeectgeg
acaacgaagg
gggagccgca
gcctcacctg
acgggcagcc
gctcctactt

cctacacgtg

280

295

agtctaccct
cctggtctcc
gagcggegtg
catggtgacc
ggccagcagce
ctgttgccca
caaggacacc
ccacgatgac
cacgacgaag
catccagcac
cctcecceggcec
ggtgtatgtc
catggtcacc
tgagtcggag
cctgtacagc

tgtggtgaty

300

315

Thr Ser Lys Ser Ala Gly Lys

ctgagttctt
agctacatgc
cacaccttcc
gtgcccggcea
accaaggtgg
ccccctgagc
ctcacaatct
cccgaggtga
ccgagagagg
caggactgga
cccatcgtga
ctggccccac
agcttctacc
gacaagtacg

aagctcaggg

cacgaggccc

112

285

gctgegegsa
ccgagecggt
cggetgtect
gcacctcagg
acaaggctgt
tcceccggagg

cgggaacgcc
agttctcctg

agcagttcaa
ctggaggaaa
ggaccatctc
cccaggaaga
cagactacat
gcacgacccc
tggacaggaa

tgcacaatca

Lys Leu Arg Val Asp Arg Asn Ser Trp Gln Glu Gly Asp Thr

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

320

caagtccagc
gaccgtgacc
tcagtcctcc
acagaccttc
tgatcccaca
accctctgtc
cgaggtcacg
gttcgtggac
cagcacctac
ggagttcaag
caggaccaaa
gctcagcaaa
cgeccgtggag
gccccagetg
cagctggcag

ctacacgcag

113/199
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43806 ’ 114/199

aagtccacct ctaagtctgc gggtaaatga 990

<210> 68

<211> 329

<212> PRT

<213> Bubalus arnee

<400> 68

Ala Ser Thr Thr Ala Pro Lys Val Tyr Pro Leu Ser Ser Cys Cys Gly
1 5 10 15

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

Met Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ala Leu Lys Ser
35 40 45

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

Leu Ser Ser Met Val Thr Val Pro Gly Ser Thr Ser Gly Gln Thr Phe
65 70 75 80

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Ala
85 90 95

Val Asp Pro Thr Cys Lys Pro Ser Pro Cys Asp Cys Cys Pro Pro Pro
100 105 110

Glu Leu Pro Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr Cys Val Val Vval
130 135 140

113



Asp

145

Asp

Asn

Trp

Pro

Glu

225

Ser

Ile

Tyr

Tyr

Tyr

305

Lys

43806

Val Gly His Asp Asp Pro Glu Val Lys Phe Ser

150

155

Val Glu Val Asn Thr Ala Thr Thr Lys Pro Arg

165

170

Ser Thr Tyr Arg Val Val Ser Ala Leu Arg Ile

180

185

Thr Gly Gly Lys Glu Phe Lys Cys Lys Val His

195

200

205

Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys

210

215

220

Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu

230

235

Thr Val Ser Leu Thr Cys Met Val Thr Ser Phe

245

Ala VvVal Glu
260

Gly Thr Thr
275

Ser Lys Leu
290

Thr Cys Val

Ser Thr Ser

250

Trp Gln Arg Asn Gly Gln Pro Glu

265

Pro Pro Gln Leu Asp Ala Asp Ser

280

285

Arg Val Asp Arg Asn Ser Trp Gln

295

300

Val Met His Glu Ala Leu His Asn

310

Lys Ser Ala Gly Lys

315

114

Trp Phe Val

160

Glu Glu Gln
175

Gln His Gln

190

Asn Glu Gly

Gly Pro Ala

Glu Leu Ser

240

Tyr Pro Asp
255

Ser Glu Asp
270

Ser Tyr Phe

Glu Gly Asp

His Tyr Thr
320

Asp

Phe

Asp

Leu

Arg

Lys

Tyr

Lys

Leu

Thr

Gln

115/199



<210> 69
<211> 9990
<212> ADN
<213>
<400> 69

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
acctgcaacg
tgcaaéccat
ttcatcttcc
tgtgtggtes
gacgtggags
cgecgtggtca
tgcaaggtcc
gggeeggecc
agcacggtca
tggcagagaa
gacgccgaca
gaaggagaca
aagtccacct
<210> 70
<211> 329
<212> PRT
<213>

<400> 70

325

Bubalus arnee

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
tagcccaccc
caccctgtga
caccgaaacc
tggacgtges
taaacacagc
gcgecectgeg
acaacgaagg
gggagccgcea
gcctcacctg
acgggcagcc
gctcctactt
cctacacgtg

ctaagtctgc

Bubalus arnee

43806

agtctaccct
cctggtctcc
gagcggegts
catggtgacc
ggccagcagce
ctgttgccca
caaggacacc
ccacgatgac
cacgacgaag
catccagcac
cctcccggcc
ggtgtatgtc
catggtcacc
tgagtcggag
cctgtacagc
tgtggtgatg
gggtaaatga

ctgagttctt
agctacatgc
cacaccttcc
gtgcccggca
accaaggtgg
cccecctgagc
ctcacaatct
cccgaggtga
ccgagagagg
caggactgga
cccatcgtga
ctggccccac
agcttctacc
gacaagtacg
aagctcaggg

cacgaggccc

gctgegegea
ccgagceccggt
cggccegtect
gcacctcagg
acaaggcectgt

tcceccggagg

cgggaacgcc
agttctcctg

agcagttcaa
ctggaggaaa
ggaccatctc
cccaggaaga
cagactacat
gcacgacccc

tggacaggaa

tgcacaatca

caagtccagc
gaccgtgacc
tcagtcctcc
acagaccttc
tgatcccaca
accctctgtc
cgaggtcacg
gttcgtggac
cagcacctac
ggagttcaag
caggaccaaa
gctcagcaaa
cgeegtggag
gccccagetg
cagctggcag

ctacacgcag

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

1

5

10

15

Asp Lys Ser Ser Ser Thr Val Thr Leu Gly Cys Leu Val Ser Ser Tyr

115

116/199

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



Met

Gly

Leu

65

Phe

Ala

Glu

Asp

Asp

145

Asp

Asn

Trp

43806

20 25
Pro Glu Pro Val Thr Val Thr Trp
35 40

Val His Thr Phe Pro Ala Val Leu
50 55

Ser Ser Met Val Thr Val Pro Gly
70

Thr Cys Asn Val Ala His Pro Ala

85 90

Val Asp Pro Arg Cys Lys Thr Thr

' 100 105

Leu Pro Gly Gly Pro Ser Val Phe

115 120

Thr Leu Thr Ile Ser Gly Thr Pro

130 135

Val Gly His Asp Asp Pro Glu Val
150

Val Glu Val Asn Thr Ala Thr Thr
165 170
Ser Thr Tyr Arg Val Val Ser Ala
180 185
Thr Gly Gly Lys Glu Phe Lys Cys

195 200

Asn Ser Gly

45

Gln Ser Ser

60

Ser Thr Ser

75

Ser Ser Thr

Cys Asp Cys

Ile Phe Pro

125

Glu Val Thr
140

Lys Phe Ser
155

Lys Pro Arg

Leu Arg Ile

Lys Val His
205

116

30

Ala Leu Lys

Gly Leu Tyr

Gly Thr Gln

80

Lys Val Asp
95

Cys Pro Pro
110

Pro Lys Pro

Cys Val Val

Trp Phe Val

160

Glu Glu Gln
175

Gln His Gln
190

Asn Glu Gly

Ser

Ser

Thr

Lys

Pro

Lys

Val

Asp

Phe

Asp

Leu

117/199



43806

Pro Ala Pro Ile Val Arg Thr Ile Ser Arg Thr Lys Gly Pro Ala Arg
210 215 220

Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser Lys
225 230 235 240

Ser Thr Val Ser Leu Thr Cys Met Val Thr Ser Phe Tyr Pro Asp Tyr
245 250 255

Ile Ala Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Ser Glu Asp Lys
260 265 270

Tyr Gly Thr Thr Pro Pro Gln Leu Asp Ala Asp Gly Ser Tyr Phe Leu
275 280 285

Tyr Ser Arg Leu Arg Val Asp Arg Asn Ser Trp Gln Glu Gly Asp Thr
290 295 300

Tyr Thr Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
305 310 315 320

Lys Ser Thr Ser Lys Ser Ala Gly Lys
325

<210> 71

<211> 999

<212> ADN

<213> Bubalus arnee

<400> 71

gcctccacca cagecccgaa agtctaccct ctgagttett getgegggga caagtccagc
tccaccgtga ccctgggetg cctggtctcc agctacatge ccgageccggt gaccgtgacc
tggaactcgg gtgccctgaa gageggegtg cacaccttec cggeegtect tcagtcctcc
gggctctact ctctcagcag catggtgacc gtgecccggea gcacctcagg aacccagacc

117

118/199
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ttcacctgca
agatgcaaaa
ttcatcttcc
tgtgtgetes
gacgtggagg
cgegtggtca
tgcaaggtcc
gggeccggecc
agcacggtca
tggcagagaa
gacgccgacg
gaaggagaca
aagtccacct
<210> 72
<211> 326
<212> PRT
<213>

<400> 72

Ala Ser Thr Thr Ala Pro Lys Val Tyr

1

Asp Thr Ser Ser Ser Thr Val Thr Leu

Met Pro Glu Pro Val Thr Val Thr Trp

35

Gly Val His Thr Phe Pro Ala Val Leu

50

Leu Ser Ser Met Val Thr Val Pro Ala

65

acgtagccca
caacctgtga
caccgaaacc
tggacgtgge
taaacacagc
gcgececctgeg
acaacgaagg
gggagccgcea
gcctcacctg
atgggcagcc
gctectactt
cctacacgtg

ctaagtctgc

Bubalus arnee

5

20

70

43806

cccggecage
ctgttgccca
caaggacacc
ccacgatgac
cacgacgaag
catccagcac
cctcccagcc
ggtgtatgtc
catggtcacc
tgagtcagag
cctgtacagc
tgtggtgatg
gggtaaatga

25

40

55

agcaccaagg
ccgectgagc
ctcacaatct
cccgaggtga
ccgagagagg
caggactgga
cccatcgtga
ctggccccac
agcttctacc
gacaagtacg
aggctcaggsg

cacgaggccc

Pro Leu

10

Gly Cys

Asn Ser

Gln Ser

60

Ser Ser

75

118

tggacaaggc
tccectggagg

cgggaacgcc
agttctcctg
agcagttcaa
ctggaggaaa
ggaccatctc
cccaggaaga
cagactacat
gcacgacccc
tggacaggaa

tgcacaatca

Ala Ser Ser
15

Leu Val Ser
30

Gly Ala Leu
45

Ser Gly Leu

Ser Gly Gln

tgttgatccc
accctctgtc
cgaggtcacg
gttcgtggac
cagcacctac
ggagttcaag
caggaccaaa
gctcagcaaa
cgeegtggag
tccccagetg
cagctggcag

ctacacgcag

Cys Gly

Ser Tyr

Lys Ser

Tyr Ser

Thr Phe

80

119/199



Thr

Val

Arg

Met

His

145

Val

Tyr

Gly

Ile

Val

225

Ser

Glu

43806

Cys Asn Val Ala His Pro Ala Ser

85 90

Gly Val Ser Ile Asp Cys Ser Lys
100 105
Glu Pro Ser Val Phe Ile Phe Pro
115 120
Ile Thr Gly Thr Pro Glu Val Thr
130 135
Asp Asn Pro Glu Val Gln Phe Ser
150

His Thr Ala Arg Ser Lys Pro Arg
165

Arg Val Val Ser Ala Leu Pro Ile

180 185

170

Ser Thr Lys

Cys His Asn

Pro Lys Pro

125

Cys Val Vval
140

Trp Phe Val
155

Glu Glu Gln

Gln His Gln

Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Gly

195 200

Val Arg Ile Ile Ser Arg Ser Lys

210 215

Tyr Val Leu Asp Pro Pro Lys Glu
230

Val Thr Cys Met Val Thr Gly Phe
245

Trp Gln Arg Asn Arg Gln Thr Glu

250

205

Gly Pro Ala
220

Glu Leu Ser
235

Tyr Pro Glu

Ser Glu Asp

119

Val Asp Lys
95

Gln Pro Cys
110

Lys Asp Thr

Val Asn Val

Asp Asp Val

160

Phe Asn Ser
175

Asp Trp Thr
190

Leu Ser Ala

Arg Glu Pro

Lys Ser Thr
240

Asp Val Ala
255

Lys Tyr Arg

Ala

Val

Leu

Gly

Glu

Thr

Gly

Pro

Gln

Leu

Val

Thr

120/199
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260 265 270

Thr Pro Pro Gln Leu Asp Thr Asp Arg Ser Tyr Phe Leu

275 280 285

Leu Arg Val Asp Arg Asn Ser Trp Gln Glu Gly Asp Ala

290 295 300

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

305 310 315

Tyr Ser Lys

Tyr Thr Cys

Lys Ser Thr
320

Ser Lys Ser Ala Gly Lys

<210> 73
<211>
<212> ADN
<213>
<400> 73

gcctccacca
tccaccgtga
tggaactcgg
gggctctact
acctgcaacg
attgactgcet
ccaccgaaac
gtgaacgtgg
gtgcacacgg
agcgceccctgce
aacaacaaag
cgggagccgce
agcgtcacct
aaccggcaga

cgctecctact

325

Bubalus arnee

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
tagcccaccc
ccaagtgtca
ccaaagacac
gccacgataa
ccaggtcgaa
ccatccagca
gcctetcggce
aggtgtatgt
gcatggtcac
ctgagtcgga

tcctgtacag

agtctaccct
cctggtgtcc
gagcggegtsg
catggtgacc
ggccagcage
taaccagcct
cctgatgatc
ccccgaggtg
gccaagagag
ccaggactgg
ccccatcgtg
cctggaccca
cggecttctac
ggacaagtac
caagctcagg

ctggcatcca
agctacatgc
cacaccttcc
gtgcccgcca
accaaggtgeg
tgcgtgages
acaggaacgc
cagttctcct
gagcagttca
actggaggaa
aggatcatct
cccaaggaag
ccagaagatg
cgcacgaccc

gtggacagga

120

gctgeggaga
ccgagecggt
cggetgtect
gcagctcagg
acaaggctgt
aaccatctgt
ccgaggtcac
ggttcgtgga
acagcacgta
aggagttcaa
ccaggagcaa
agctcagcaa
tagccgtgga
cgccccaget

acagctggca

cacatccagc
gaccgtgacc
tcagtcctcc
acagaccttc
tggggtctcc
cttcatcttc
gtgtgtggte
tgacgtggag
ccgegtggtc
gtgcaaggtc
agggccggec
aagcacgctc
gtggcagaga
ggacaccgac

ggaaggagac

121/199
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43806 122/199

gcctacacgt gtgtggtgat gcacgaggec ctgcacaatc actacatgca gaagtccacc 960
tctaagtctg cgggtaaatg a 981
<210> 74
<211> 326
<212> PRT

<213> Bubalus arnee

<400> 74

Ala Ser Thr Thr Ala Pro Lys Val Tyr Pro Leu Ser Ser Cys Cys Gly
1 5 10 15

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

Met Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ala Leu Lys Ser
35 40 45

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

Leu Ser Ser Met Val Thr Val Pro Gly Ser Thr Ser Gly Gln Thr Phe
65 - 70 75 80

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Ala
85 90 95

Val Gly Val Ser Ser Asp Cys Ser Lys Pro Asn Asn Gln His Cys Val
100 105 110

Arg Glu Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Thr Leu
115 120 125

Met Ile Thr Gly Thr Pro Glu Val Thr Cys Val Val Val Asn Val Gly
130 135 140

121



His

145

Val

Tyr

Gly

Ile

Val

225

Ser

Glu

Thr

Leu

Val
305

43806

Asp Asn Pro Glu Val Gln Phe Ser Trp Phe Val
150 155

His Thr Ala Arg Thr Lys Pro Arg Glu Glu Gln
165 170

Arg Val Val Ser Ala Leu Pro Ile Gln His Gln
180 185

Lys Glu Phe Lys Cys Lys Val Asn Ile Lys Gly
195 200 205

Val Arg Ile Ile Ser Arg Ser Lys Gly Pro Ala
210 215 220

Tyr Val Leu Asp Pro Pro Lys Glu Glu Leu Ser
230 235

Val Thr Cys Met Val Ile Gly Phe Tyr Pro Glu
245 250

Trp Gln Arg Asp Arg Gln Thr Glu Ser Glu Asp
260 265

Pro Pro Gln Leu Asp Ala Asp Arg Ser Tyr Phe
275 280 285

Arg Val Asp Arg Asn Ser Trp Gln Arg Gly Asp
290 295 300

Val Met His Glu Ala Leu His Asn His Tyr Met
310 315

122

Asp Asp Val
160

Phe Asn Ser
175

Asp Trp Thr
190

Leu Ser Ala

Arg Glu Pro

Lys Ser Thr
240

Asp Val Asp
255

Lys Tyr Arg
270

Leu Tyr Ser

Thr Tyr Thr

Gln Lys Ser
320

Glu

Thr

Gly

Ser

Gln

Val

Val

Thr

Lys

Cys

Thr

123/199



43806

Ser Lys Ser Ala Gly Lys

<210> 75
<211> 981
<212> ADN
<213>
<400> 75

gcctccacca
tccaccgtga
tggaactcgg
gggctctact
acctgcaacg
agtgactgct
ccaccgaaac
gtgaacgtgg
gtgcacacgg
agcgccctge
aacatcaaag
cgggagccge
agcgtcacct
gaccggcaga
cgctcctact

acctacacgt

tctaagtctg

<210> 76
<211> 327
<212> PRT
<213>

<400> 76

325

Bubalus arnee

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

Bubalus arnee

agtctaccct
cctggtgtcc
gagcggegty
catggtgacc
ggccagcagc
taaccagcat
cctgatgatc
ccccgaggteg
gccgagagag
ccaggactgg
ctccatcgtg
cctggaccca
cggcttctac
ggacaagtac
caagctcagg
gcacgaggcc

a

ctgagttctt
agctacatgc
cacaccttcc
gtgcccggca
accaaggtgg
tgcgtgages
acaggaacgc
cagttctcct
gagcagttca
actggaggaa
aggatcatct
cccaaggaag
ccagaagatg
cgcacgaccc
gtggacagga

ctgcacaatc

gctgeggesa
ccgagecggt
cggccegtcect
gcacctcagg
acaaggctgt
aaccatctgt
ccgaggtcac
ggttcgtgga
acagcacgta
aggagttcaa
ccaggagcaa
agctcagcaa
tagacgtgga
cgccccagcet
acagctggca

actacatgca

caagtccagc
gaccgtgacc
tcagtcctcc
acagaccttc
tggggtctcc
cttcatcttc
gtgtgtggtg
cgacgtggag
ccgegtggtc
gtgcaaggtc
agggeegegec
aagcacggtc
gtggcagaga
ggacgccgac
gagaggagac

gaagtccacc

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

1

5

10

123

15

124/199

60
120
186
240
300
360
420
480
540
600
660
720
780
840
900
960
981



Asp

Met

Gly

Leu

65

Phe

Ala

Val

Leu

Gly

145

Glu

Thr

Gly

43806

Lys Ser Ser Ser Gly Val Thr Leu
20 25

Pro Glu Pro Val Thr Val Thr Trp
35 40

Val His Thr Phe Pro Ala Val Leu
50 55

Ser Ser Met Val Thr Val Pro Ala
70

Thr Cys Asn Val Ala His Pro Ala
85 99

Val Gly Val Ser Ser Asp Cys Ser
100 105
Arg Glu Pro Ser Val Phe Ile Phe
115 120
Met Ile Thr Gly Thr Pro Glu Val
130 135
His Asp Asn Pro Glu Val Gln Phe
150

Val His Thr Ala Arg Thr Lys Pro
165 170

Tyr Arg Val Val Ser Ala Leu Pro
180 185

Gly Lys Glu Phe Lys Cys Lys Val

Gly Cys Leu

Asn Ser Gly

45

Gln Ser Ser

60

Ser Ser Ser

75

Ser Ser Thr

Lys Pro Asn

Pro Pro Lys

125

Thr Cys Val
140

Ser Trp Phe
155

Arg Glu Glu

Ile GIn His

Asn Ile Lys

124

Val Ser Ser
30

Ala Leu Lys

Gly Leu Tyr

Gly Thr Gln

80

Lys Val Asp
95

Asn Gln His
110

Pro Lys Asp

Val Val Asn

Val Asp Asp

160

Gln Phe Asn
175

Gln Asp Trp
190

Gly Leu Ser

Tyr

Ser

Ser

Thr

Lys

Cys

Thr

Val

Val

Ser

Thr

Ala

125/199



43806

195 200

Ser Ile Val Arg Ile Ile Ser Arg Ser Lys Gly

210

215 220

Gln Val Tyr Val Leu Asp Pro Pro Lys Glu Glu

225

230 235

Val Ser Leu Thr Cys Met Val Ile Gly Phe Tyr

245 250

Val Glu Trp Gln Arg Asp Arg Gln Thr Glu Ser

260 265

Thr Thr Pro Pro Gln Leu Asp Ala Asp Arg Ser

275 280

205

Pro

Leu

Pro

Glu

Tyr
285

Lys Leu Arg Val Asp Arg Asn Ser Trp Gln Arg Gly

299

295 300

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

305

310 315

Thr Ser Lys Ser Ala Gly Lys

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

gcctccacca cagccccgaa agtctaccct ctgagttctt getgegggga caagtccage
tcgggggtga ccctgggetg cctggtctcc agctacatge ccgageeggt gaccgtgacc
tggaactcgg gtgccctgaa gageggegtg cacaccttce cggecgtect tcagtcctcc

325

77

984

ADN

Bubalus arnee

77

125

Ala Arg Glu Pro

Ser Lys Ser Thr
240

Glu Asp Val Asp
255

Asp Lys Tyr Arg
270

Phe Leu Tyr Ser

Asp Thr Tyr Thr

Met Gln Lys Ser
320

126/199

60
120

180



gggctctact
ttcacctgca
tccagtgact
ttcccaccga
gtggtgaacg
gaggtgcaca
gtcagcgccc
gtcaacatca
geeegggage
gtcagcctca
agagaccggc
gaccgctcct
gacacctaca
acctctaagt
<210> 78
<211> 352
<212> PRT
<213>

<400> 78

Ala Ser Thr Thr Ala Pro Lys Val Tyr

1

Asp Thr Ser Ser Ser Thr Val Thr Leu

Met Pro Glu Pro Val Thr Val Thr Trp

35

Gly Val His Thr Phe Pro Ala Val Arg

50

Leu Ser Ser Met Val Thr Val Pro Ala

65

ctctcagcag
acgtagccca
gctccaagcc

aacCcCcCaaaga

tgggccacga
cggccaggac

tgcccatcca
aaggcctctc
cgcaggtgta
cctgcatggt
agactgagtc
acttcctgta
cgtgtgtggt
ctgcgggtaa

Bubalus arnee

5

20

70

43806

catggtgacc
cccggecagce
taataaccag
caccctgatg
taaccccgag
gaagccgaga
gcaccaggac
ggcctccatce
tgtcctggac
catcggcttc
ggaggacaag
cagcaagctc
gatgcacgag
atga

25

40

55

gtgcccgceca
agcaccaagg
cattgcgtga
atcacaggaa
gtgcagttct
gaggagcagt
tggactggag
gtgaggatca
ccacccaagg
tacccagaag
taccgcacga

agggtggaca

gcecctgcaca

Pro Leu

10

Gly Cys

Asn Ser

Gln Ser

60

Ser Ser

75

126

gcagctcagg
tggacaaggc
gggaaccatc
cgcccgaggt
cctggttegt
tcaacagcac
gaaaggagtt
tctccaggag
aagagctcag
atgtagacgt
ccececgeccca
ggaacagctg

atcactacat

Ala Ser Ser
15

Leu Val Ser

30

Gly Ala Leu
45

Ser Gly Leu

Ser Glu Thr

aacccagacc
tgttggggtc
tgtcttcatc
cacgtgtgtg
ggacgacgtg
gtaccgecgtg
caagtgcaag
caaagggccg
caaaagcacg
ggagtggcag
gctggacgcc
gcagagagga
gcagaagtcc

Cys Gly

Ser Tyr

Lys Ser

Tyr Ser

Gln Thr

80

127/199

240
300
360
420
480
540
600
660
720
780
840
900
960
984



Phe

Ala

Pro

Cys

Ile

145

Glu

Gln

Lys

Leu

Lys

225

Arg

43806

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr
85 90

Val Thr Ala Arg Arg Pro Val Pro Thr Thr Pro
100 105

Pro Gly Lys Pro Thr Thr Pro Lys Ser Glu Val
115 120 125

Gln Cys Ser Lys Cys Pro Glu Pro Leu Gly Gly
130 135 140

Phe Pro Pro Lys Pro Lys Asp Thr Leu Thr Ile
150 155

Val Thr Cys Val Val Val Asp Val Gly Gln Asp
165 170

Phe Ser Trp Phe Val Asp Asp Val Glu Val His
180 185

Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg
195 200 205

Arg Ile Gln His Gln Asp Trp Leu Gln Gly Lys
210 215 220

Val Asn Asn Lys Gly Leu Pro Ala Pro Ile Val
230 235

Thr Lys Gly Gln Ala Arg Glu Pro Gln Val Tyr
245 250

127

Lys Val Asp
95

Lys Thr Thr
110

Glu Lys Thr

Leu Ser Val

Ser Gly Thr

160

Asp Pro Glu
175

Thr Ala Arg
190

Val Val Ser

Glu Phe Lys

Arg Thr Ile
240

Val Leu Ala
255

Lys

Ile

Pro

Phe

Pro

Val

Thr

Ala

Cys

Ser

Pro

128/199



Pro Arg Glu Glu Leu Ser Lys Ser Thr Leu Ser Leu Thr

Thr Gly Phe Tyr Pro Glu Glu Ile
275

Gln Pro Glu Ser Glu Asp Lys Tyr

260

Ala Asp Gly Ser Tyr Phe Leu Tyr

305

Ser Trp Gln Glu Gly Asp His Tyr

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

<21e> 79
<211>
<212> ADN
<213>
<400> 79

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
ttcacctgca
aggcgtccag
aagtctgaag
ctgtctgtct
gaggtcacgt
ttcgtggacg

agcacctacc

1059

260

310

325

340

Bubalus arnee

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
acgtagccca
tcccgacgac
ttgaaaagac
tcatcttccc
gtgtggtest
acgtggaggt
gcgtggtcag

43806

265

280

295

345

agtctaccct
cctggtctcc
gagcggegty
catggtgact
ccecggecagce
gccaaagaca
accctgccag
accgaaaccc
ggacgtgesc
gcacacggcc

cgcectgegc

Asp Val Glu Trp Gln

His Thr Thr Ala Pro
300

Ser Lys Leu Arg Val

315

330

ctggcatcca
agctacatgc
cacaccttcc
gtgcccgceca
agcaccaagg
actatccctc
tgttccaaat
aaggacaccc
caggatgacc
aggacgaagc

atccagcacc

128

270

285

Thr Cys Ala Val Met His Glu

335

350

gctgeggaga
ccgageeggt
cggeccegtecg
gcagctcaga
tggacaaggc
ctggaaaacc
gcccagaacc
tcacaatctc
ccgaggtgcea
cgagagagga
aggactggct

Cys Leu

Arg Asn

Gln Leu

Asn Lys

Ile

Asp

Ser

320

Ala

Lys

cacatccagc
gaccgtgacc
gcagtcctct
aacccagacc
tgtcactgca
cacaacccca
tctgggagea

gggaacgccc
gttctcctgg

gcagttcaac

gcagggaaag

129/199

60
120
180
240
300
360
420
480
540
600
660



gagttcaagt
aggaccaaag
ctcagcaaaa
gacgtggagt
ccccagetgg
agctggeagg
tacaaagaga
<210> 80
<211> 352
<212> PRT
<213>

<400> 80

Ala Ser Thr Thr Ala Pro Lys Val

1

Asp Thr Ser Ser Ser Thr Val Thr

Met Pro Glu Pro Val Thr Val Thr

35

Gly Val His Thr Phe Pro Ala Val

50

Leu Ser Ser Met Val Thr Val Pro

65

Phe Thr Cys Asn Val Ala His Pro

Ala Val Thr Ala Arg Arg Pro Val Pro

gcaaggtcaa

ggcaggeecg
gcacgctcag
ggcagagaaa
atgctgacgg
aaggagacca

agtccatctc

Bubalus arnee

5

20

70

85

100

43806

caacaaaggc ctccecggecc
ggagccgcag gtgtatgtcec
cctcacctge ctgatcaccg
tgggcagcct gagtcggags
ctcctacttc ctgtacagca
ctacacgtgt gcagtgatgc
gaggtctccg ggtaaatga

Tyr Pro Leu

10

Leu Gly Cys

25

Trp Asn Ser

40

Leu Gln Ser

55 60
Ala

Ser Thr

75
Ala

Ser Ser

90

Thr Thr

105

129

ccattgtgag
tggccccacc
gtttctaccc
acaagtacca

agctcagggt
acgaagcttt

Ala
15

Leu

30

Gly
45

Ser

Ser

Thr
95

Pro

110

Ser Arg Cys

Val Ser Ser

Ala Leu Lys

Gly Leu Tyr

Glu Thr Gln

Lys Val Asp

Lys Thr Thr

gaccatctcc
ccgggaagag
agaagagata
cacgaccgca
gaacaagagc

acggaatcac

Gly

Tyr

Ser

Ser

Thr

80

Lys

Ile

130/199

720
780
840
900
960
1020
1059



Pro

Cys

Ile

145

Glu

Gln

Lys

Leu

Lys

225

Arg

Pro

Thr

Gln

43806

Pro Gly Lys Pro Thr Thr Gln Glu Ser Glu Val
115 120 125

Gln Cys Ser Lys Cys Pro Glu Pro Leu Gly Gly
130 135 140

Phe Pro Pro Lys Pro Lys Asp Thr Leu Thr Ile
150 155

Val Thr Cys Val Val Val Asp Val Gly Gln Asp
165 170

Phe Ser Trp Phe Val Asp Asp Val Glu Val His
180 185

Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg
195 200 205

Arg Ile Gln His Gln Asp Trp Leu Gln Gly Lys
216 215 220

Val Asn Asn Lys Gly Leu Pro Ala Pro Ile Val
230 235

Thr Lys Gly Gln Ala Arg Glu Pro Gln Val Tyr
245 250

Arg Glu Glu Leu Ser Lys Ser Thr Leu Ser Leu
260 265

Gly Phe Tyr Pro Glu Glu Ile Asp Val Glu Trp
275 280 285

Pro Glu Ser Glu Asp Lys Tyr His Thr Thr Ala

130

Glu Lys Thr

Leu Ser Val

Ser Gly Thr

160

Asp Pro Glu
175

Thr Ala Arg
190

Val VvVal Ser

Glu Phe Lys

Arg Thr Ile

240

Val Leu Ala

255

Thr Cys Leu
270

Gln Arg Asn

Pro Gln Leu

Pro

Phe

Pro

Val

Thr

Ala

Cys

Ser

Pro

Ile

Gly

Asp

131/199
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290 295 300

Ala Asp Gly Ser Tyr Phe Leu Tyr Ser Arg Leu Arg Val Asn Lys Ser

305 310 315 320

Ser Trp Gln Glu Gly Asp His Tyr Thr Cys Ala Val Met His Glu Ala

325 330 335

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

<210> 81

<211> 1859
<212> ADN
<213> Buba
<400> 81

gcctccacca
tccaccgtga
tggaactcgg
gggctgtact
ttcacctgca
aggcgtccag
gagtctgaag
ctgtctgtct
gaggtcacgt
ttcgtggacg
agcacctacc
gagttcaagt
aggaccaaag
ctcagcaaaa
gacgtggagt
ccccagcetgg
agctggcagg

tacaaagaga

340

lus arnee

cagccccgaa
ccctgggetg
gtgccctgaa
ctctcagcag
acgtagccca
tcccgacgac
ttgaaaagac
tcatcttccc
gtgtggtggt
acgtggaggt
gegtggtcag
gcaaggtcaa
ggcaggeecg
gcacgctcag
ggcagagaaa
atgctgacgg
aaggagacca

agtccatctc

345

agtctaccct
cctggtctcec
gagtggegtyg
catggtgacc
ccecggecage
gccaaagaca
accctgccag
accgaaaccc
ggacgtgggc
gcacacggcc
cgeccctgegce
caacaaaggc
ggagccgeag
cctcacctgc
tgggcagect
ctcctacttc
ctacacgtgt

gaggtctccg

ctggcatccc
agctacatgc
cacaccttcc
gtgcccgceca
agcaccaagg
accatccctc
tgttccaaat
aaggacaccc
caggatgacc
aggacgaagc
atccagcacc
ctcccecggecc
gtgtatgtcc
ctgatcaccg
gagtcggagg
ctgtacagca
gcagtgatgc
ggtaaatga

131

350

gctgcggaga
ccgageccggt
cggeegtcect
gcacctcaga
tggacaaggc
ctggaaaacc
gcccagaacc
tcacaatctc
ccgaggtgca
cgagagagga
aggactggct
ccattgtgag
tggccccacc
gtttctaccc
acaagtacca

ggctcagggt
atgaagcttt

cacatccagc
gaccgtgacc
tcagtcctcc
aacccagacc
tgtcactgca

CaCaacccag

tctgggagga
gggaacgccc
gttctcctgg
gcagttcaac
gcagggaaag
gaccatctcc
ccgggaagag
agaagagata
cacgaccgca
gaacaagagc

acggaatcac

132/199

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

1020
1059



<210> 82

<211> 105

<212> PRT

<213> Bubalus arnee

<400> 82

Gln Pro Lys Ala Ser Pro Ser Val
1 5

Glu Leu Gly Ala Asn Lys Ala Thr
20 25

Tyr Pro Ser Gly Val Thr Val Ala
35 40

Thr Gln Gly Val Glu Thr Thr Lys
50 55

Tyr Ala Ala Ser Ser Tyr Leu Ser
65 70

His Ser Ser Phe Ser Cys Leu Val
85

Lys Lys Val Ala Pro Ala Glu Cys

43806

Thr

10

Leu

Trp

Pro

Leu

Thr

Leu

Val

Lys

Ser

Thr

75

His

%

Ser

100 105

<210> 83

<211> 318

<212> ADN

<213> Bubalus arnee

<400> 83

Phe

Cys

Ala

Lys

60

Pro

Glu

Pro Pro Ser Ser

15

Leu Ile Ser Asp
30

Ser Gly Ser Pro
45

Gln Ser Asn Asn

Asp Lys Trp Lys

80

Gly Ser Thr Val
95

Glu

Phe

Val

Lys

Ser

Glu

cagcccaagg cctcccccte ggtcacactc ttcccgecct cctctgagga geteggegec

aacaaggcca ccctggtgtg cctcatcagc gacttctacc ccagcggegt gacggtggcec

132

133/199

60
120



43806

tggaaggcaa

agcaacaaca

cacagcagct

cccgcagagt gctcttag

<210> 84

<211> 331

<212> PRT

<213> Bubalus arnee

<400> 84

Ala Ser Thr Thr Ala Pro Ser Val Phe

1 5 10

Ser Thr Ser Gly Ser Thr Val Ala Leu

20 25
Phe Pro Glu Pro Val Thr Val Ser Trp
35 40
Gly Val His Thr Phe Pro Ser Val Leu
50 55

Leu Ser Ser Thr Val Thr Val Pro Ser

65 70

Phe Thr Cys Asn Val Val His Pro Ala
85 90

Pro Val Pro Lys Glu Ser Thr Cys Lys

100 105

Pro Glu Ser Leu Gly Gly Pro Ser Val

115 120

Pro

Ala

Asn

Gln

Ser

75

Ser

Cys

Phe

133

Leu

Cys

Ser

Ser

69

Arg

Asn

Ile

Ile

Ala

Leu

Gly

45

Ser

Trp

Thr

Ser

Phe
125

Pro Ser Cys

15
Val Ser Gly
30
Thr

Ser Leu

Gly Leu Tyr

Pro Ser Glu

80

Lys Val Asp

95

Pro Cys Pro
110

Pro Pro Lys

gcggcagecc cgtcacccag ggegtggaga ccaccaagec ctccaagceag
agtacgcgge cagcagctac ctgagcctga cgectgacaa gtggaaatct

tcagctgect ggtcacgcac gaggggagca ccgtggagaa gaaggtggcec

Gly

Tyr

Ser

Ser

Thr

Lys

Val

Pro

134/199

180
240
300
318



Lys

Leu

145

Asp

Phe

Asp

Leu

His

225

Ser

Pro

Ser

Phe

Asp

43806

Asp Ile Leu Arg Ile Thr Arg Thr Pro Glu Ile
130 135 140

Asp Leu Gly Arg Glu Asp Pro Glu Val Gln Ile
150 155

Gly Lys Glu Val His Thr Ala Lys Thr Gln Pro
165 170

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Pro
180 185

Trp Leu Thr Gly Lys Glu Phe Lys Cys Arg Val
195 200 205

Pro Ser Pro Ile Glu Arg Thr Ile Ser Lys Ala
210 215 220

Gln Pro Ser Val Tyr Val Leu Pro Pro Ser Pro
230 235

Ser Asp Thr Val Thr Leu Thr Cys Leu Ile Lys
245 250

Glu Ile Asp Val Glu Trp Gln Ser Asn Gly Gln
260 265

Lys Tyr His Thr Thr Ala Pro Gln Leu Asp Glu
275 280 285

Leu Tyr Ser Lys Leu Ser Val Asp Lys Ser Arg
290 295 300

Thr Phe Thr Cys Ala Val Met His Glu Ala Leu

Thr Cys Val

Ser Trp Phe

160

Arg Glu Gln
175

Ile Glu His
190

Asn His Ile

Arg Gly Gln

Lys Glu Leu

240

Asp Phe Phe
255

Pro Glu Pro

270

Asp Gly Ser

Trp Gln Gln

Gln Asn His

Val

Val

Gln

Gln

Gly

Ala

Ser

Pro

Glu

Tyr

Gly

Tyr

135/199
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136/199

365 310 315 320
Thr Asp Leu Ser Leu Ser His Ser Pro Gly Lys

325 330
<210> 85
<211> 996
<212> ADN
<213> Bubalus arnee
<400> 85
gcctccacca cggeccccte ggtttteccca ctggecccca gctgegggtc cacttccggce 69
tccacggtgg ccctggectg cctggtgtca ggetacttcec ccgagecctgt aactgtgtcc 120
tggaattccg gctccttgac cageggtgtg cacaccttcc cgtccgtcct geagtcctea 180
gggctctact ccctcagecag cacggtgaca gtgecctcca gcaggtggcc cagcgagacc 240
ttcacctgeca acgtggtcca cccggeccage aacactaaag tagacaagcc agtgcccaaa 300
gagtccacct gcaagtgtat atccccatgc ccagtccctg aatcactggg agggecttcg 360
gtcttcatct ttcccccgaa acccaaggac atcctcagga ttacccgaac acccgagatc 420
acctgtgtgg tgttagatct gggccgtgag gaccctgagg tgcagatcag ctggttcgtg 480
gatggtaagg aggtgcacac agccaagacg cagcctcgtg agcagcagtt caacagcacc 540
taccgtgtgg tcagcgtcct ccccattgag caccaggact ggctcaccgg aaaggagttc 600
aagtgcagag tcaaccacat aggcctcccg tcccccatcg agaggactat ctccaaagcc 660
agagggcaag cccatcagcc cagtgtgtat gtcctgecac catccccaaa ggagttgtca 720
tccagtgaca cggtcaccct gacctgectg atcaaagact tcttcccacc tgagattgat 780
gtggagtggc agagcaatgg acagccggag cccgagagea agtaccacac gactgcgccc 840
cagctggacg aggacgggtc ctacttcctg tacagcaage tctctgtgga caagagccgc 900
tggcagcagg gagacacctt cacatgtgeg gtgatgcatg aagctctaca gaaccactac 960
acagatctat ccctctccca ttctccgggt aaatga 996
<210> 86
<211> 102
<212> PRT
<213> Bubalus arnee

<400> 86

Pro Ser Val Phe Leu Phe Lys Pro Ser Glu Glu Gln Leu Arg Thr Gly

135



43806

Thr Val Ser Val Val Cys Leu Val Asn
20 25

Asn Val Lys Val Lys Val Asp Gly Val
35 40

Asn Ser Phe Thr Asp Gln Asp Ser Lys
50 55

Ser Thr Leu Thr Leu Ser Ser Ser Glu
65 70

Ala Cys Glu Val Ser His Lys Ser Leu
85 - 90

Phe Asn Lys Asn Glu Cys
100

<210> 87
<211> 309
<212> ADN
<213> Bubalus arnee
<400> 87

ccatccgtct tcctcttcaa accatctgag
gtgtgcttgg tgaatgattt ctaccccaaa
gttacccaga acagcaactt ccagaacagc
tacagcctca gcagcaccct gacactgtcc
gcgtgtgagg tcagccacaa gagectgecc

gaatgttag

<210> 88

<211> 106

Asp Phe

Thr Gln

Lys Ser
60

Tyr Gln
75

Pro Thr

136

15

Tyr Pro Lys
30

Asn Ser Asn

45

Thr Tyr Ser

Ser His Asn

Ala Leu Val

95

gaacagctga ggaccggaac
gatatcaatg tcaaggtgaa
ttcacagacc aggacagcaa
agctcagagt accagagcca

accgccctcg tcaagagctt

Asp Ile

Phe Gln

Leu Ser

Ala Tyr
80

Lys Ser

tgtctctgtc
agtggatggs
gaaaagcacc
taacgcctat

caataagaat

137/199

60
120
180
240
300
309



43806

<212> PRT

<213> Bubalus arnee
<400> 88
Gly Gln Pro Lys Ser Ala Pro Ser Val

1 5 10

Glu Glu Leu Ser Thr Asn Lys Ala Thr
20 25

Phe Tyr Pro Gly Ser Val Asn Val Val
35 40

Ile Asn Gln Asn Val Lys Thr Thr Gln
50 55

Lys Tyr Ala Ala Ser Ser Tyr Leu Thr
65 70

Ser Lys Ser Ser Tyr Thr Cys Glu Val
85 90

Thr Lys Thr Val Lys Pro Ser Glu Cys
100 105

<210> 89

<211> 321

<212> ADN

<213> Bubalus arnee

<400> 89

Thr

Val

Trp

Ala

Leu

75

Thr

Ser

Leu

Val

Lys

Ser

60

Thr

His

ggtcagccca agtccgcacc cteggtcacc ctgttcccgc

accaacaagg ccaccgtggt gtgtctcatc aacgacttct
gtctggaagg cagatggcag caccatcaat cagaacgtga
cagagcaaca gcaagtacgc ggccagcage tacctgaccc

tctaagagca gttacacctg cgaggtcacg cacgagggsa

137

Phe Pro Pro Ser Thr
15

Cys Leu Ile Asn Asp
30

Ala Asp Gly Ser Thr
45

Lys Gln Ser Asn Ser
Gly Ser Glu Trp Lys
80

Glu Gly Ser Thr Val
95

cttccacgga ggagctcagt
acccgggtag cgtgaacgtg
agaccaccca ggcctccaaa
tgacgggcag cgagtggaag
gcaccgtgac gaagacagtg

138/199

60
120
180
240
300



43806 139/199

aagccctcag agtgttctta g 321

<210> 90

<211> 331

<212> PRT

<213> Bubalus arnee

<400> 90

Ala Ser Thr Thr Pro Pro Lys Val Tyr Pro Leu Thr Ser Cys Cys Gly
1 5 10 15

Asp Thr Ser Ser Ser Ile Val Thr Leu Gly Cys Leu Val Ser Ser Tyr
20 25 30

Met Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Ile Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ala Ser Thr Ser Gly Ala Gln Thr
65 70 75 80

Phe Ile Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Pro Gly Cys Pro Asp Pro Cys Lys His Cys Arg Cys Pro
100 105 110

Pro Pro Glu Leu Pro Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys
115 120 125

Pro Lys Asp Thr Leu Thr Ile Ser Gly Thr Pro Glu Val Thr Cys Val
130 135 140



Val

145

Val

Gln

Gln

Ala

Ser

Asp

Asp

Phe

Asp

305

Thr

43806

Val Asp Val Gly Gln Asp Asp Pro Glu Val Gln
150 155

Asp Asn Val Glu Val Arg Thr Ala Arg Thr Lys
165 170

Phe Asn Ser Thr Phe Arg Val Val Ser Ala Leu
180 185

Asp Trp Thr Gly Gly Lys Glu Phe Lys Cys Lys
195 200 205

Leu Pro Ala Pro Ile Val Arg Thr Ile Ser Arg
210 215 220

Arg Glu Pro Gln Val Tyr Val Leu Ala Pro Pro
230 235

Lys Ser Thr Leu Ser Val Thr Cys Leu Val Thr
245 250

Tyr Ile Ala Val Glu Trp Gln Lys Asn Gly Gln
260 265

Lys Tyr Gly Thr Thr Thr Ser Gln Leu Asp Ala
275 280 285

Leu Tyr Ser Arg Leu Arg Val Asp Lys Asn Ser
290 295 300

Thr Tyr Ala Cys Val Val Met His Glu Ala Leu
310 315

Gln Lys Ser Ile Ser Lys Pro Pro Gly Lys

139

Phe Ser Trp
160

Pro Arg Glu
175

Pro Ile Gln
190

Val His Asn

Thr Lys Gly

Gln Glu Glu

240

Gly Phe Tyr
255

Pro Glu Ser
270

Asp Gly Ser

Trp Gln Glu

His Asn His

320

Phe

Glu

His

Glu

Gln

Leu

Pro

Glu

Tyr

Gly

Tyr

140/199



<210> 91
<211> 996
<212> ADN
<213>
<400> 91

gcctcaacaa
tccatcgtga
tggaactctg
gggctctact
ttcatctgca
ggatgccegg
tctgtcttca
gtcacgtgtg
gtggacaacg
accttccgeg
ttcaagtgca
accaaaggsc
agcaaaagca
gtggagtggc
cagctggacg
tggcaagaag
acacagaagt
<210> 92
<211> 329
<212> PRT
<213>

<408> 92

325

Bubalus arnee

cacccccgaa
ccctgggetg
gtgccctgac
ctctcagcag
acgtagccca
acccatgcaa
tcttcccacc
tggtggtega
tggaggtsecg
tggtcagcgc
aggtccacaa
aggcecggga
cgctcagegt
agaaaaatgg
ccgacggctc
gagacaccta

cgatctctaa

Bubalus arnee

43806

agtctaccct
cctggtctcc
cagcggegtg
cgtggtgacc
cccggecagce
acattgccga
gaaacccaag
cgtgggceeag
cacggccagg
cctgcccatc
cgaagccctc
gcegeaggty
cacctgcectg
gcagcctgag
ctacttcctg
cgecgtgtgtg
gccteccgggt

330

ctgacttctt
agctatatgc
cacaccttcc
gtgccggceca
agcaccaagg
tgcccacccc
gacaccctta
gatgaccccg
acaaagccga
cagcaccaag
ccggecccca
tacgtcctgg
gtcaccggcet
tcggaggaca
tacagcaggc
gtgatgcacg

aaatga

gctgegegga
ccgagecggt
cggccatcct
gcacctcagg
tggacaagcg
ctgagctccc
caatctctgg
aggtgcagtt
gagaggagca
actggactgg
tcgtgaggac
ccccacccca
tctacccaga
agtacggcac

tcagggtgga
aggctctgca

cacgtccagc
gaccgtgacc
gcagtcctcc
agcccagacc
tgttgagccc
cggaggaccg
aacgcccgag
ctcctggttc
gttcaacagc
aggaaaggag
catctccagg
ggaagagctc
ctacatcgcc
gaccacatcc
caagaacagc

caaccactac

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

140

141/199

60
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996



43806

20 25

Ser Tyr Met Pro Glu Pro Val Thr Val
35 40

Thr Ser Gly Val His Thr Phe Pro Ala
50 55

Tyr Ser Leu Ser Ser Val Val Thr Val
65 70

Gln Thr Phe Ile Cys Asn Val Ala His
85 90

Asp Lys Arg Val Gly Ile Ser Ser Asp
100 105

Pro Cys Val Ser Arg Pro Ser Val Phe
115 120

Asp Ser Leu Met Ile Thr Gly Thr Pro
130 135

Asp Val Gly Gln Gly Asp Pro Glu Val
145 150

Thr

Ile

Pro

75

Pro

Tyr

Ile

Glu

Trp

Leu

60

Ala

Ala

Ser

Phe

Val

140

Asn

45

Gln

Ser

Ser

Lys

Pro

125

Thr

Gln Phe Ser

155

Asn Val Glu Val Arg Thr Ala Arg Thr Lys Pro Arg

165 170

Asn Ser Thr Phe Arg Val Val Ser Ala Leu Pro Ile

180 185

Trp Thr Gly Gly Lys Glu Phe Lys Cys Lys Val His

195 200

141

205

30

Ser Gly Ala

Ser Ser Gly

Thr Ser Gly

80

Ser Ala Lys
95

Cys Ser Lys
110

Pro Lys Pro

Cys Val Val

Trp Phe Val

160

Glu Glu Gln
175

Gln His Asp
190

Ser Lys Gly

Leu

Leu

Ala

Val

Pro

Lys

Val

Asp

Phe

His

Leu

142/199



43806 143/199

Pro Ala Pro Ile Val Arg Thr Ile Ser Arg Ala Lys Gly Gln Ala Arg
210 215 220

Glu Pro Gln Val Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser Lys
225 230 235 240

Ser Thr Leu Ser Val Thr Cys Leu Val Thr Gly Phe Tyr Pro Asp Tyr
245 250 255

Ile Ala Val Glu Trp Gln Arg Ala Arg Gln Pro Glu Ser Glu Asp Lys
260 265 270

Tyr Gly Thr Thr Thr Ser Gln Leu Asp Ala Asp Gly Ser Tyr Phe Leu
275 280 285

Tyr Ser Arg Leu Arg Val Asp Lys Ser Ser Trp Gln Arg Gly Asp Thr
290 295 300

Tyr Ala Cys Val Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
305 310 315 320

Lys Ser Ile Ser Lys Pro Pro Gly Lys
325

<210> 93
<211> 999
<212> ADN

<213> Bubalus arnee

<400> 93

gcctccacca cagccccgaa agtctaccct ctgacttctt gctgcgggga cacgtccage 60
tccagctcca tcgtgaccct gggetgectg gtctccaget atatgcccga gececggtgacc 120
gtgacctgga actctggtge cctgaccage ggegtgcaca ccttcccgge catcctgeag 180
tccteccggge tctactctct cagcagegtg gtgaccgtge cggecageac ctcaggagcc 240

142



cagaccttca
gggatctcca
ttcatcttcc
tgtgtggtes
aacgtggagg
cgcgtggtca
tgcaaggtcc
gggcaggcecc
agcacgctca
tggcagagag
gacgccgacg
agaggagaca
aagtcgatct
<210> 94
<211> 328
<212> PRT
<213>

<400> 94

tctgcaacgt
gtgactactc
ccccgaaacc
tggacgtges
tgcgcacggc
gcgeectgec
acagcaaagg
gggagccgea
gcgtcacctg
cgecggeagec
gctecctactt
cctacgcegtg

ctaagcctcc

Bubalus arnee

43806

agcccacccg
caagtgttct
caaggacagc
ccagggtgac
caggacaaag
catccagcac
cctcecggec
ggtgtacgtc
cctggtcacc
tgagtcggag
cctgtacagc
tgtggtgatg
gggtaaatga

Ala Pro Lys Thr Ala Pro Ser Val

1

5

Asp Thr Ser Gly Pro Asn Val Ala

20

25

Phe Pro Glu Pro Val Thr Met Thr

35

40

Gly Val His Thr Phe Pro Ser Val

50

55

Leu Ser Ser Met Val Thr Val Pro

65

70

gccagcageg
aaaccgectt
ctcatgatca
cccgaggtgc
ccgagagagg
gaccactgga
cccatcgtga
ctggccccac
ggcttctacc
gacaagtacg

aggctcaggg

cacgaggctc

Tyr Pro Leu

10

Leu Gly Cys

Trp Asn Ser

Leu Gln Pro

60
Ala

Ser Ser

75

143

ccaaggtgga
gcgtgageceg
caggaacgcc
agttctcctg
agcagttcaa
ctggaggaaa
ggaccatctc
cccaggaaga
cagactacat
gcacgaccac
tggacaagag

tgcacaacca

Ala Pro Cys
15

Leu Ala Ser
30

Gly Ala Leu
45

Ser Gly Leu

Leu Ser Ser

caagcgtgtt
accgtctgtc
cgaggtcacg
gttcgtggac
cagcaccttc
ggagttcaag
cagggccaaa
gctcagcaaa
cgcecgtggag
atcccagctg
cagctggcaa

ctacacacag

Gly Arg

Ser Tyr

Thr Ser

Tyr Ser

Lys Ser
80

144/199

300
360
420
480
540
600
660
720
780
840
900
960
990



43806

Tyr Thr Cys Asn Val Asn His Pro Ala Thr Thr Thr
85 90

Arg Val Gly Thr Lys Thr Lys Pro Pro Cys Pro Ile
100 105

Glu Val Ala Gly Pro Ser Val Phe Ile Phe Pro Pro
115 120 125

Thr Leu Met Ile Ser Gln Thr Pro Glu Val Thr Cys
130 135 140

Val Ser Lys Glu His Ala Glu Val Gln Phe Ser Trp
145 150 155

Val Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu
165 170

Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln
180 185

Leu Lys Gly Lys Glu Phe Lys Cys Lys Val Asn Asn
195 200 205

Ala Pro Ile Thr Arg Thr Ile Ser Lys Ala Ile Gly
210 215 220

Pro Gln Val Tyr Thr Leu Pro Pro Pro Ala Glu Glu
225 230 © 235

Lys Val Thr Val Thr Cys Leu Val Ile Gly Phe Tyr
245 250

His Val Glu Trp Lys Ser Asn Gly Gln Pro Glu Pro

144

Lys Val Asp
a5

Cys Pro Gly
110

Lys Pro Lys

Val Vval val

Tyr Val Asp

160

Glu Gln Phe
175

His Gln Asp
190

Val Asp Leu

Gln Ser Arg

Leu Ser Arg

240

Pro Pro Asp
255

Glu Gly Asn

Lys

Cys

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Ser

Ile

Tyr

145/199



260

43806

265

270

Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Phe Phe Leu Tyr

275

Ser Lys
290

Glu Cys
305

Ser Ile

<210> 95

<211> 987
<212> ADN
<213>
<400> 95

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
aagaccaaac
atcttccctc
gtggtegetes
gtagaggtgc
gtggtcageg
aaggtcaaca
cagagecgssg
aaagtcaccg

aagagcaacg

gtggacggga

310

325

Bubalus arnee

cggccccatce
ccttgggctg
gcgecctgac
ccctcagcag
atgtcaacca
caccatgtcc
caaaacccaa
acgtcagcaa
acacggccga
tcctgeccat
acgtagacct
agccgcaggt
taacctgect
gacagccgga
ccttcttect

280

295

Ser Lys Thr Gln Gly Lys

ggtctaccct
cctggectca
cagtggcgtg
catggtgacc
cccggecacc
catatgccca
ggacaccctc
ggagcacgcc
gacgagacca
ccagcaccag
cccagccccc
gtacaccctg
ggtcattggc
gccagaggsc
gtacagcaag

300

315

ctggccccect
agctacttcc
cataccttcc
gtgccggcca
accaccaagg
ggctgtgaag
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacgagga
cccccacccg
ttctacccac

aattaccgca

ctcgeggtes

145

285

gcggeaggea
ccgagccagt
catccgtcct
gcagcctgtc
tggacaagcg
tggcegggcec
agacccccga
tctcctggta
agttcaacag
aggggaagsa
ccatctccaa
ccgaggagct
ctgacatcca
ccaccccgcec

acaaggcaag

Leu Ala Val Asp Lys Ala Arg Trp Asp His Gly Glu Thr Phe

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

320

cacgtctggc
gaccatgacc
gcagccgtca
cagcaagagc
tgttggaaca
ctcggtcttc
ggtcacgtgc
cgtggacgsgc
cacctaccgt
gttcaagtgc
ggctataggs
gtccaggagc
tgttgagtgg
ccagcaggac

atgggaccat

146/199

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



43806 147/199

ggagaaacat ttgagtgtgc ggtgatgcac gaggctctge acaaccacta cacccagaag 960
tccatctcca agactcaggg taaatga 987
<210> 96

<211> 328

<212> PRT

<213> Bubalus arnee

<400> 96

Ala Pro Lys Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Cys Gly Arg
1 5 10 15

Asp Val 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 Ile His Gln Pro Gln Thr Cys Pro Ile Cys Pro Gly Cys
100 105 110

Glu Val Ala Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp
115 120 125

Thr Leu Met Ile Ser Gln Thr Pro Glu Val Thr Cys Val Val Val Asp
130 135 140

146



Val

145

Val

Ser

Leu

Ala

Pro

225

Lys

His

Arg

Ser

Glu
305

43806

Ser Lys Glu His Ala Glu Val Gln Phe Ser Trp
150 155

Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu

()]

165 170

Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln
180 185

Lys Gly Lys Glu Phe Lys Cys Lys Val Asn Asn
195 200 205

Pro Ile Thr Arg Thr Ile Ser Lys Ala Ile Gly
210 215 ' 220

Gln Val Tyr Thr Leu Pro Pro Pro Ala Glu Glu

230 ‘ 235

Val Thr Leu Thr Cys Leu Val Ile Gly Phe Tyr
245 250

val Glu Trp Lys Ser Asn Gly Gln Pro Glu Pro
260 265

Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr
275 280 285

Lys Leu Ala Val Asp Lys Ala Arg Trp Asp His
290 : 295 300

Cys Ala Val Met His Glu Ala Leu His Asn His
310 315

147

Tyr Val Asp
160

Glu Gln Phe
175

His GIln Asp
190

Val Asp Leu

Gln Ser Arg

Leu Ser Arg

240

Pro Pro Asp
255

Glu Asn Thr
270

Phe Phe Leu

Gly Asp Lys

Tyr Thr Gln
320

Asn

Trp

Pro

Glu

Ser

Ile

Tyr

Tyr

Phe

Lys

148/199



43806

Ser Ile Ser Lys Thr Gln Gly Lys

<210> 97

<211> 987
<212> ADN
<213>
<400> 97

gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
caccagccgc
atcttccctc
gtggtgetes
gtagaggtec
gtggtcagceg
aaggtcaaca
cagagccggs
aaagtcacgc
aagagcaacg
gtggacggga
ggagacaaat
tccatctcca
<210> 98
<211> 328
<212> PRT
<213>

<400> 98

325

Bubalus arnee

cggccccatce
ccttgggetg
gcgecctgac
ccctcagcag
atgtcaacca
aaacatgtcc
caaaacccaa
acgtcagcaa
acacggccga
tcctgeccat
acgtagacct
agccgcaggt
taacctgect
gacagccgga
ccttecttect
ttgagtgtgc
agactcaggg

Bubalus arnee

ggtctaccct
cctggcctca
cagtggcgtg
catggtgacc
ccecggecacc
catatgccca
ggacaccctc
ggagcacgcc
gacgagacca
ccagcaccag
cccagcccecc
gtacaccctg
ggtcattggc
gccagagaac
gtacagcaaa
ggtgatgcac

taaatga

ctggccccct
agctacttcc
cacaccttcc
gtgccggcca
accaccaagg
ggctgtgaag
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacgagga
cccccaccceg
ttctacccac
acataccgca
ctcgeggtegg
gaggctctgc

gcggeaggsa
ccgagccagt
catccgtect
gcagcctgtc
tggacaagcg
tggcegggcec
agacccccga
tctecctggta
agttcaacag
aggggaagsa
ccatctccaa
ccgaggagct
ctgacatcca
ccaccccgec
acaaggcaag

acaaccacta

cgtgtctggc
gaccgtgacc
gcagccgtca
cagcaagagc
tgttggaata
ctecggtcttc
ggtcacgtgc
cgtggacgsc
cacctaccgt
gttcaagtgc
ggctataggg
gtccaggagc
tgttgagtgs
ccagcaggac
atgggaccat

cacccagaag

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

1

5

10

148

15

149/199
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Asp

Phe

Gly

Leu

65

Tyr

Arg

Glu

Thr

Val

145

Val

Ser

Leu

43806

Thr Ser Gly Pro Asn Val Ala Leu
20 25

Pro Glu Pro Val Thr Val Thr Trp
35 40

Val His Thr Phe Pro Ser Val Leu
50 55

Ser Ser Met Val Thr Val Pro Ala
70

Thr Cys Asn Val Asn His Pro Ala
85 90

Val Gly Thr Lys Thr Lys Pro Pro
100 105
Ser Pro Gly Pro Ser Val Phe Ile
115 120
Leu Met Ile Ser Arg Thr Pro Gln
130 135
Ser Gln Glu Asn Pro Glu Val Gln
150

Glu Val His Thr Ala Gln Thr Arg
165

Thr Tyr Arg Val Val Ser Val Leu

180 185

Asn Gly Lys Glu Phe Lys Cys Lys

Gly Cys Leu

Asn Ser Gly

45

Gln Pro Ser
60

Ser Ser Leu

75

Thr Thr Thr

Cys Pro Ile

Phe Pro Pro

125

Val Thr Cys
140

Phe Ser Trp
155

Pro Lys Glu

170

Pro Ile Gln

Val Asn Asn

149

Ala Ser Ser

30

Ala Leu Ser

Gly Leu Tyr

Ser Ser Lys

80

Lys Val Asp
95

Cys Pro Ala
110

Lys Pro Lys

Val Val Vval

Tyr Val Asp

160

Glu Gln Phe
175

His Gln Asp
190

Lys Asp Leu

Tyr

Ser

Ser

wn
M
S

Lys

Cys

Asp

Asp

Gly

Asn

Trp

Pro

150/199



Ala Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly

210

Pro Gln Val Tyr Thr Leu Pro Pro His Ala Glu Glu

225

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

Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro

Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr

Ser Lys Phe Ser Val Asp Lys Ala Ser Trp Gln Gly

290

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

305

195 200

215

230

245

43806

235

250

260 265

275 280

295

310

Ser Ile Ser Lys Thr Pro Gly Lys

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

gcccccaaga cggecccatce ggtctaccct ctggecccect gcagcaggga cacgtctggc
cctaacgtgg ccttgggetg cctggectca agctacttcc ccgagccagt gaccgtgacc

tggaactcgg gegeectgte cagtggegtyg cataccttcc catccgtcct gcagecgtca

325

99
987
ADN
Bubalus arnee

99

315

150

Gln Thr Arg

Leu Ser Arg

240

Pro Pro Asp
255

Glu Gly Asn
270

Tyr Phe Leu

Gly Gly Ile

Tyr Thr Gln
320

Glu

Ser

Ile

Tyr

Tyr

Phe

Lys

151/199

60
120

180



gggctctact
tacacctgca
aagaccaaac
atcttccctc
gtggtggtte
gtagaggtgc
gtggtcagcg
aaggtcaaca
cagacccggg
aaagtcagca
caaagaaacg
gtggacggga
ggaggcatat
tctatctcca
<210> 100
<211> 328
<212> PRT
<213>

<400> 100

Ala Pro Lys Thr Ala Pro Leu Val Tyr

1

Asp Thr Ser Gly Pro Asn Val Ala Leu

Phe Pro Glu Pro Val Thr Val Thr Trp

35

Gly Val His Thr Phe Pro Ser Val Leu

50

Leu Ser Ser Met Val Thr Val Pro Ala

65

ccctcagcag
atgtcaacca
caccatgtcc
caaaacccaa
atgtgagcca
acacggccca
tcctacccat
acaaagacct
agccgcaggt
taacctgcct
gacagccgga
cctacttect
tccagtgtgc

agactccggg

Bubalus arnee

5

20

70

43806

catggtgacc
cccggecacc
catatgccca
ggacaccctc
ggagaacccg
gacgaggcca
ccagcaccag
cccagccccc
gtacaccctg
ggtcattggc
gecagaggsc
gtacagcaag
ggtgatgcac
taaatga

25

40

55

gtgccggceca
accaccaagg
gcctgtgaat
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacaagga
cccccacacg
ttctacccac
aattaccgca
ttctcggtgg
gaggctctgce

Pro Leu

10

Gly Cys

Asn Ser

Gln Pro

60

Ser Ser

75

151

gcagecctgtc
‘tggacaagcg
caccagggcc
ggacacccca
tctcctggta
agttcaacag
acgggaagga
tcatctccaa
ccgaggagct
ctgacatcga
ccaccccgec
acaaggccag

acaaccacta

Ala Pro Cys
15

Leu Ala Ser
30

Gly Ala Leu
45

Ser Gly Leu

Leu Ser Ser

cagcaagagc
tgttggaaca
ctcggtcttc
ggtcacgtgc
cgtggacggc
cacctaccgc
gttcaagtgc
ggccaaaggs
gtccaggagc
tgtcgagtgg
ccagcaggac

ctggcagggt

cacccagaag

Gly Arg

Ser Tyr

Thr Ser

Tyr Ser

Lys Ser

80

152/199
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Tyr

Arg

Glu

Thr

Val

145

Val

Ser

Leu

Ala

Pro

225

Lys

43806

Thr Cys Asn Val Asn His Pro Ala Thr Thr Thr
85 90

Val Gly Thr Lys Thr Lys Pro Pro Cys Pro Ile
100 105

Ser Pro Gly Pro Ser Val Phe Ile Phe Pro Pro
115 120 125

Leu Met Ile Ser Arg Thr Pro Gln Val Thr Cys
130 135 140

Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp
150 155

Glu Val His Thr Ala Gln Thr Arg Pro Lys Glu
165 170

Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln
180 185

Asn Gly Lys Glu Phe Lys Cys Lys Val Asn Asn
195 200 205

Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly
210 215 220

Gln Val Tyr Thr Leu Pro Pro His Ala Glu Glu
230 235

Val Ser Ile Thr Cys Leu Val Ile Gly Phe Tyr
245 250

Lys Val Asp
95

Cys Pro Ala
110

Lys Pro Lys

Val Val val

Tyr Val Asp

160

Glu Gln Phe
175

His Gln Asp
190

Lys Asp Leu

Gln Thr Arg

Leu Ser Arg
240

Pro Pro Asp
255

Lys

Cys

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Ser

Ile

153/199



43806

Asp Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro Glu

269 265 270

Arg Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr Tyr

275 280 285

Ser Lys Phe Ser Val Asp Lys Ala Ser Trp Gln Gly Gly

290 295 300

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

305 310 315

Gly Asn Tyr

Phe Leu Tyr

Gly Ile Phe

Thr Gln Lys
320

Ser Ile Ser Lys Thr Pro Gly Lys

<210> 101

<211> 987
<212> ADN
<213>
<400> 101
gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
aagaccaaac
atcttccctc
gtggtagttg
gtagaggtgc
gtggtcageg
aaggtcaaca
cagacccggg
aaagtcagca

caaagaaacg

325

Bubalus arnee

cggcceccatt
ccttgggetg
gcgcectgac
ccctcagcag
atgtcaacca
caccatgtcc
caaaacccaa
atgtgagcca
acacggececa
tcctgeccat
acaaagacct
agccgcaggt

taacctgcct

gacagccgga

ggtctaccct
cctggcctca
cagtggcgtg
catggtgacc
cccggecacc
catatgccca
ggacaccctc
ggagaacccg
gacgaggcca
ccagcaccag
cccagccccc
gtacaccctg

ggtcattggc

gccagagggc

ctggccccct
agctacttcc
cataccttcc
gtgccggcca
accaccaagg
gcctgtgaat
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacaagga
cccccacacg
ttctacccac

aattaccgca

153

geggeagegea
ccgagccagt
catccgtcect
gcagcctgtc
tggacaagcg
cgccagggcec
ggacacccca
tctcctggta
agttcaacag
acgggaagga
tcatctccaa
ccgaggagct
ctgacatcga

ccaccccgec

cacgtctggc
gaccgtgacc
gcagccgtca
cagcaagagc
tgttggaaca
ctcggtcttc
ggtcacgtgc
cgtggacgsc
cacctaccgc
gttcaagtgc
ggccaaaggeg
gtccaggagc
tgtcgagteg

ccagcaggac

154/199
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43806

gtggacggga cctacttcct gtacagcaag ttctcggtgg acaaggccag ctggcagggt

ggaggcatat tccagtgtgec ggtgatgcac gaggctctgc acaaccacta cacccagaag

tctatctcca agactccggg taaatga

<210> 102

<211> 333

<212> PRT

<213> Bubalus arnee

<400> 102

Ala Tyr Asn Thr Ala Pro Ser Val Tyr
1 5 10

Asp Val Ser Asp His Asn Val Ala Leu
20 25

Phe Pro Glu Pro Val Thr Val Thr Trp
35 40

Val Val His Thr Phe Pro Ser Val Leu

50 55

Leu Ser Ser Met Val Ile Val Ala Ala
65 ' 70

Tyr Thr Cys Asn Val Tyr His Pro Ala
85 90

Arg Val Asp Ile Glu Pro Pro Thr Pro
100 105

Cys Pro Ala Ala Glu Val Leu Gly Ala
115 120

Pro Lys Pro Lys Asp Ile Leu Met Ile

Pro

Gly

Asn

Gln

Ser

75

Thr

Ile

Pro

Ser

Leu

Cys

Ser

Pro

60

Ser

Asn

Cys

Ser

Arg

Ala

Leu

Gly

45

Ser

Leu

Thr

Pro

Val

125

Thr

Pro Cys Gly

Val Ser Ser

30

Ala Leu Ser

Gly Leu Tyr

Ser Thr Leu

80

Lys Val Asp
95

Glu Ile Cys
110

Phe Leu Phe

Pro Lys Val

Arg

Tyr

Arg

Ser

Ser

Ser

Pro

Thr

155/199
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Cys

145

Trp

Glu

Gln

Asn

Gly

225

Glu

Tyr

Pro

Thr

Arg
305

43806

130 135 140

val Val Val Asp Val Ser Gln Glu Glu Ala Glu
150 155

Tyr Val Asp Gly Val Gln Leu Tyr Thr Ala Gln
165 170

Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser
180 185

His Gln Asp Trp Leu Lys Gly Lys Glu Phe Lys
195 200 205

Lys Asp Leu Leu Ser Pro Ile Thr Arg Thr Ile
210 215 220

Pro Ser Arg Val Pro Gln Val Tyr Thr Leu Pro
230 235

Leu Ser Lys Ser Lys Val Ser Ile Thr Cys Leu
245 250

Pro Pro Asp Ile Asp Val Glu Trp Gln Ser Asn
260 265 '

Glu Gly Asn Tyr Arg Thr Thr Pro Pro Gln Gln
275 280 285

Tyr Phe Leu Tyr Ser Lys Leu Ala Val Asp Lys
290 295 300

Gly Asp Leu Phe Gln Cys Ala Val Met His Glu
310 315

155

Val Gln Phe
1606

Thr Ahg Pro
175

Val Leu Pro
190

Cys Lys Val
Ser Lys Ala
Pro Ala Trp

240

Val Thr Gly
255

Gly Gln Gln
270

Asp Val Asp

Val Arg Trp

Ala Leu His

320

Ser

Met

Ile

Asn

Thr

Glu

Phe

Glu

Gly

Gln

Asn

156/199
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His Tyr Thr Gln Lys Ser Ile Ser Lys Thr Gln Gly Lys

<210> 103
<211>
<212> ADN
<213>
<400> 103
gcctacaaca
cataacgtgg
tggaactcgg
gggctctact
tacacgtgca
gaacccccca
gcaccgtcgg
cccaaggtca
tggtacgtgg
aacagcacct
aaggagttca
tccaaggcta
gagctgtcca
atcgatgtcg
ccgeeccagce
gtcaggtggc
cactacaccc
<210> 104
211> 277
<212> PRT
<213>

<400> 104

1002

325

Bubalus arnee

cagctccatc
ccttgggetg
gtgccctgtc
ccctcagcag
acgtctacca
cacccatctg
tcttcctett
cgtgecgtggt
acggcgtaca
accgecgtggt
agtgcaaggt
cagggccgag
agagcaaagt
agtggcagag
aggacgtgga
agcgtggaga
agaagtccat

Bubalus arnee

ggtctaccct
ccttgtctca
cagagtcgtg
catggtgatc
cccggecacc
tcccgaaatt
ccctccaaaa
ggtggacgty
gttgtacacg
cagcgtcctg
caacaacaaa
ccgggtgeeg
cagcataacc
caacggacaa
tgggacctac
cctattccag

ctccaagact

33e

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

gtggcagega
ccgagccagt
catccgtect
gcagcctgtc
tggacaagcg
cagctgcaga
tcctcatgat
aggctgaagt
ggccaatgga
accaggactg
cccccatcac
ccctgececcc
ctggcttcta
agggcaatta
gcaagctcgc
tgcacgaggc
ga

cgtgtctgat
gaccgtgacc
gcagccgtca
caccctgagc
tgttgacatc
ggtcctggga
ctcccggaca
ccagttctcc
ggagcagttc
gctgaagges
gaggaccatc
agcctgggaa
cccacctgac
ccgcaccacc

ggtggacaag

tctgcacaac

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

1

5

10

156

15

157/199
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43806

Met Val Thr Val Pro Ala Ser Ser Leu
20 25

Asn Val Asn His Pro Ala Thr Thr Thr
35 40

Thr Lys Thr Lys Pro Pro Cys Pro Ile
50 55

Gly Pro Ser Ala Phe Ile Phe Pro Pro
65 70

Ile Ser Arg Thr Pro Lys Val Thr Cys
85 90

Glu Asn Pro Glu Val Gln Phe Ser Trp
100 105

His Thr Ala Gln Thr Arg Pro Lys Glu
115 120

Arg Val Val Ser Val Leu Pro Ile Gln
130 135

Lys Glu Phe Lys Cys Lys Val Asn Asn
145 150

Ser

Lys

Cys

Lys

75

Val

Tyr

Glu

His

Lys

155

Ser Lys

Val Asp

45

Pro Ala
60

Pro Lys

Val Val

Val Asp

Gln Phe
125

Gln Asp
140

Asp Leu

Thr Arg Ile Ile Ser Lys Ala Lys Gly Gln Thr Arg

165 170

Tyr Thr Leu Pro Pro Pro Thr Glu Glu Leu Ser Arg

180 185

157

Ser Tyr Thr

30

Lys Arg Val

Cys Glu Gly

Asp Thr Leu

80

Asp Val Ser
95

Gly Val Glu
110

Asn Ser Thr

Trp Leu Asn

Pro Ala Pro

160

Gilu Pro Gln

175

Ser Lys Val
190

Cys

Gly

Pro

Met

Gln

Val

Tyr

Gly

Ile

Val

Thr

158/199
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Leu Thr Cys Leu Val Thr Gly Phe Tyr Pro Pro Asp Ile Asp Val Glu

195 200 205

Trp Gln Arg Asn Gly Gln Pro Glu Pro Glu Gly Asn Tyr Arg Thr Thr

210 215 220

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

225 230 235 240

Ala Val Asp Lys Ala Ser Trp Gln Arg Gly Asp Thr Phe Gln Cys Ala

245 250 255

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Ile Phe

260

Lys Thr Pro Gly Lys

275
<210> 105
<211> 834
<212> ADN
<213>
<400> 105
accttcccat
ccggccagcea
accaaggtegg
tgtgaagggc
atctcccgga
gtccagttct
gaggagcagt
tggctgaacg
acaaggatca

ccacccaccg

tacccacctg

Bubalus arnee

ccgtcctgca
gcctgtccag
acaagcgtgt
ccgggecctce

cccccaaggt

‘cctggtacgt

tcaacagcac
ggaaggagtt
tctccaaggc
aggagctgtc
acatcgatgt

265

gccgtcaggg

caagagctac
tggaacaaag
ggccttcatc
cacgtgcgtg
ggacggcecgta
ctaccgcegtg
caagtgcaag
caaagggcag

caggagcaaa

cgagtggcaa

ctctactccc
acctgcaatg
accaaaccac
ttccctccaa
gtggtagatg
gaggtgcaca
gtcagcgtcc
gtcaacaaca
acccgggage
gtcacgctaa

agaaacggac

158

270

tcagcagcat
tcaaccaccc
catgtcccat
aacccaagga
tgagccagga
cggcccagac
tgcccatcca
aagacctccc
cgcaggtgta
cctgectggt

agccggagec

ggtgaccgtg
ggccaccacc
atgcccagcc

caccctcatg

gaacccggag
gaggccaaag

gcaccaggac
agcccccatc
caccctgccc
cactggcttc

agagggcaat

159/199
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43806 160/199

taccgcacca ccccgeccca geaggacgtg gacgggacct acttcctgta cagcaagctc 720
gcggtggaca aggccagctg geagegtgga gacacattcc agtgtgcggt gatgcacgag 780
gctctgcaca accactacac ccagaagtcc atcttcaaga ctccgggtaa atge 834
<210> 106

<211> 318

<212> PRT

<213> Bubalus arnee

<400> 106

Ala Pro Lys Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Cys Gly Arg
1 5 10 15

Asp Val 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 Ile His Gln Pro Gln Thr Cys Pro Ile Cys Pro Ala Cys
100 105 110

Glu Gly Pro Gly Pro Ser Ala Phe Ile Phe Pro Pro Lys Pro Lys Asp
115 120 125

Thr Leu Met Ile Ser Arg Thr Pro Lys Val Thr Cys Val val Val Asp

159



Val

145

Val

Ser

Leu

Ala

Pro

225

Lys

Asp

Arg

Ser

43806

130 135 140

Ser Gln Glu Asn Pro Glu Val Gln Phe Ser Trp
150 155

Glu Val His Thr Ala Gln Thr Arg Pro Lys Glu
165 170

Thr Tyr Arg Val Val Ser Val Leu Leu Ile Gln
180 185

Asn Gly Lys Glu Phe Lys Cys Lys Val Asn Asn
195 200 205

Pro Ile Thr Arg Ile Ile Ser Lys Ala Lys Gly
210 215 220

Gln Val Tyr Thr Leu Pro Pro Pro Thr Glu Glu
230 235

val Thr Leu Thr Cys Leu Val Thr Gly Phe Tyr
245 250

Val Glu Trp Gln Arg Asn Gly Gln Pro Glu Pro
260 265

Thr Thr Pro Pro Gln Gln Asp Val Asp Gly Thr
275 280 . 285

Lys Leu Ala Val Asp Lys Ala Ser Trp Gln Arg

- 290 295 - 300

Gln
305

Cys Ala Val Met His Glu Ala Leu His Asn His

310 : 315

160

Tyr Val Asp
160

Glu Gln Phe
175

His Gln Asp
190

Lys Asp Leu

Gln Thr Arg

Leu Ser Arg

Pro Pro Asp

255

Glu Gly Asn

270

Tyr Phe Leu

Gly Asp Thr

Tyr Thr

Gly

Asn

Trp

Pro

Glu

Ser

Ile

Tyr

Tyr

Phe

161/199



<210> 107

<211> 955
<212> ADN
213>
<400> 107
gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
caccagccgc
atcttccctc
gtggtggtte
gtagaggtgc
gtggtcageg
aaggtcaaca
cagacccggg
aaagtcacgt
caaagaaacg
gtggacgega
ggagacacat
<210> 108
<211> 323
<212> PRT
<213>

<400> 108

Bubalus arnee

cggccccatc
ccttgggetg
gcgccctgac
ccctcagcag
atgtcaacca
aaacatgtcc
caaaacccaa
atgtgagcca
acacggccca
tcctgctcat
acaaagacct
agccgcaggt
taacctgect
gacagccgga
cctacttcct

tccagtgtgc

Bubalus arnee

43806

ggtctaccct
cctggectca
cagtggcgtg
catggtgacc
ccecggeceacc
catatgccca

ggacaccctc

ggagaacccg
gacgaggcca
ccagcaccag
cccagecccc
gtacaccctg
ggtcactggc
gccagaggsc
gtacagcaag
ggtgatgcac

ctggccccct
agctacttcc
cacaccttcc
gtgccggeca
accaccaagg
gcctgtgaag
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacaagga
cccccaccca
ttctacccac
aattaccgca
ctcgeggteg
gaggctctgc

gcggeaggsa
ccgagccagt
catccgtcct
gcagcctgtc
tggacaagcg
ggcceggecc
ggacccccaa
tctcctggta
agttcaacag
acgggaagga
tcatctccaa
ccgaggagct
ctgacatcga
ccaccccgcec
acaaggccag

acaaccacta

cgtgtctggc
gaccgtgacc
gcagccgtca
cagcaagagc
tgttggaata
ctcggecttc
ggtcacgtgc
cgtggacggc
cacctaccgc
gttcaagtgc
ggccaaaggs
gtccaggagc
tgtcgagtgg
ccagcaggac
ctggcagegt

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

161

30

162/199
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Phe

Gly

Leu

65

Tyr

Cys

Pro

Ser

His

145

Thr

Val

Glu

Arg

43806

Pro Glu Pro Val Thr Val Thr Trp
35 40
Val His Thr Phe Pro Ser Val Leu

50 55

Ser Ser Met Val Thr Val Pro Ala
70

Thr Cys Asn Val Asn His Pro Ala
85 90

Val Gly Arg Pro Cys Pro Ile Cys
100 105
Ser Val Phe Ile Phe Pro Pro Lys
115 120

Arg Thr Pro Glu Val Thr Cys Val
130 135

Ala Glu Val Gln Phe Ser Trp Tyr

150

Ala Glu Thr Arg Pro Lys Glu Glu
165

Val Ser Val Leu Pro Ile Gln His
180 185

Phe Glu Cys Lys Val Asn Asn Glu

195 200

Thr Ile Ser Lys Ala Lys Gly Val

Asn Ser Gly
45

Gln Pro Ser
60

His Ser Leu

75

Thr Lys Thr

Pro Gly Cys

Pro Lys Asp

125

Val Val Asp
140

Val Asp Gly
155

Gln Phe Asn

170

Glu Asp Trp

Asp Leu Pro

205

Val Arg Ser

162

Ala Leu Thr

Gly Leu Tyr

Ser Ser Lys

80

Lys Val Asp
95

Glu Val Ala
110

Ile Leu Met

Val Ser Lys

Glu Glu Vval
160

Ser Thr Tyr
175

Leu Lys Gly
190

Gly Pro Ile

Pro Glu Val

Ser

Ser

Arg

Leu

Gly

Ile

Glu

His

Arg

Lys

Thr

Tyr

163/199
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210 215 220

Thr Leu Pro Pro Pro Ala Glu Glu Leu Ser Lys Ser Ile Val Thr
225 230 235 240

Thr Cys Leu Val Lys Ser Ile Phe Pro Phe Ile His Val Glu Trp
245 250 255

Ile Asn Gly Lys Pro Glu Pro Glu Asn Ala Tyr Arg Thr Thr Pro
260 265 270

Gln Glu Asp Glu Asp Arg Thr Tyr Phe Leu Tyr Ser Lys Leu Ala
275 280 285

Asp Lys Ala Arg Trp Asp His Gly Glu Thr Phe Glu Cys Ala Val
290 295 300

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Ile Ser Lys
305 310 315 320

Gln Gly Lys

<210> 109
<211> 975
<212> ADN

<213> Bubalus arnee

<220>

<221> misc_feature

<222> (748)..(748)

<223> n is a, ¢, g, or t

<400> 109

gcccccaaga cggecccatc ggtctaccct ctggccccct gcagcaggga cacgtctgge

163

Leu

Lys

Pro

Val

Met

Thr

164/199

60



cctaacgtgg
tggaactcgg
gggctctact
tatacgtgca
ccatgtccca
aaacccaagg
gtcagcaagg
acggccgaga
ctgcccatcc
gaagacctcc
ccggaggtgt
acctgecctgg
aaaccagagc
tacttcctgt
gagtgtgegsg
actcagggta
<210> 110
<211> 317
<212> PRT
<213>

<400> 119

Ala Tyr Asn Thr Ala Pro Ser Val Tyr

1

Asp Val Ser Asp His Asn Val Ala Leu

Phe Pro Glu Pro Val Thr Val Thr Trp

35

Gly Val His Thr Phe Pro Ser Val Leu

50

ccttgggcetg
gcgecectgac
ccctcagcag
atgtcaacca
tatgcccagg
acatcctcat
agcacgccga
cgaggccaaa
agcacgagga
caggccccat
acaccctgcec
tcaaaagcat
cagagaacgc
acagcaagct
tgatgcacga
aatga

Bubalus arnee

5

20

43806

cctggtctca
cagtggcetsg
catggtgacc
cccagcecacc
ctgtgaagtg
gatctcccgg
ggtccagttc
ggaggagcag
ctggctgaag
cacgaggacc
cccacccgec
cttccegnet
atatcgcacc
cgecggtggac
ggctctgcac

25

40

55

agctacttcc
cacaccttcc
gtgccggccc
aaaaccaagg
gcecgggecect
acccccgagsg
tcctggtacg
ttcaacagca
gggaaggagt
atctccaagg
gaggagctgt
ttcatccatg
accccgectc
aaggcaagat

aaccactaca

Pro Leu

10

Gly Cys

Asn Trp

Gln Pro
60

164

ccgagccagt
catccgtect
acagcttgtc
tggacctgtg
cggtcttcat
tcacgtgcegt
tggacggcga
cctaccgegt
tcgagtgcaa
ccaaaggggt
ccaagagcat
ttgagtggaa
aggaggacga
gggaccatgg

cccagaagtc

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

catctccaag

Ala Pro Cys Gly Arg

15

Leu Val Ser Ser Tyr

30

Gly Ala Gln Thr Ser

45

Ser Gly Leu Tyr Ser

165/199
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420
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43806

Leu Ser Ser Thr Val Thr Val Pro Ala His Ser Leu
65 70 75

Phe Thr Cys Asn Val Asn His Pro Ala Thr Thr Thr
85 90

Cys Val Gly Lys Lys Thr Lys Pro Arg Cys Pro Ile
100 105

Glu Val Ala Gly Pro Ser Val Phe Ile Phe Pro Pro
115 120 125

Ile Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val Ser Lys Glu His Ala Glu Val Gln Phe Ser Trp
145 150 155

Glu Glu Val His Thr Ala Glu Thr Arg Pro Lys Glu
165 170

Ser Thr Tyr Arg Val Val Ser Val Leu Pro Ile Gln
180 185

Leu Lys Gly Lys Glu Phe Glu Cys Lys Val Asn Asn
195 200 205

Gly Pro Ile Thr Arg Thr Ile Ser Lys Ala Lys Gly
210 215 220

Pro Glu Val Tyr Thr Leu Pro Pro Pro Ala Glu Glu
225 230 235

Ile Val Thr Leu Thr Cys Leu Val Lys Ser Phe Phe

165

Ser Ser Lys
80

Lys Val Asp
95

Cys Pro Gly
110

Lys Pro Lys

Val val Val

Tyr Val Asp

160

Glu Gln Phe
175

His Glu Asp
190

Glu Asp Leu

Val Val Arg

Leu Ser Lys

240

Pro Pro Phe

Cys

Leu

Cys

Asp

Asp

Gly

Asn

Trp

Pro

Ser

Ser

Ile

166/199



43806

245 250

His Val Glu Trp Lys Ile Asn Gly Lys Pro Glu Pro Glu

260 265 270

Arg Thr Thr Pro Pro Gln Glu Asp Glu Asp Gly Thr Tyr

275 280 285

Ser Lys Phe Ser Val Glu Lys Phe Arg Trp His Ser Gly

290 295 300

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

305 31e 315

255

Asn Ala Tyr

Phe Leu Tyr

Gly Ile His

<210> 111

<211> 952
<212> ADN
<213>
<400> 111
gcctacaaca
cataacgtgg
tggaactggg
gggctctact
ttcacgtgca
aagaccaagc
atcttccctce
gtggtggtes
gaagaggtec
gtggtcageg
aaggtcaaca
gtggtacgga
atagtcacgc

aaaatcaacg

gaggacggega

Bubalus arnee

cagctccatc
ccttgggcetg
gcgcccagac
ccctcagcag
atgtcaacca
ctcgatgtcc
caaaacccaa
acgtcagcaa
acacggccga
tcctgeccat
acgaagacct
gcccggaggt
taacctgect
gaaaaccaga

cctacttcct

ggtctaccct
cctggtctca
cagtggegtg
cacggtgacc
ccecggecacc
catatgccca
ggacatcctc
ggagcacgcc
gacgagacca
ccagcacgag
cccaggeccc
gtacaccctg
ggtcaaaagc
gccagagaac

gtacagcaag

ctggccccct
agctacttcc
cacaccttcc
gtgccggcecc
accaccaagg
ggctgtgaag
atgatctccc
gaggtccagt
aaggaggagc
gactggctga
atcacgagga
cccccacccg
ttcttcccgce
gcataccgca

ttctcggtgg

166

gtggcagegga
ccgagccagt
catccgtect
acagcttgtc
tggacctgtg
tggcegggcc
ggacccccga
tctcctggta
agttcaacag
aggggaagsa
ccatctccaa
ccgaggagcet
ctttcatcca
ccaccccgcc

aaaagttcag

cgtgtctgat
gaccgtgacc
gcagccgtca
cagcaagtgc
tgttggaaaa
ctcggtcttc
ggtcacgtgc
cgtggacgec
cacttaccgc
gttcgagtgc
ggccaaaggg
gtccaagagc
tgttgagtgg
ccaggaggac
gtggcacagt

167/199

60
120
180
240
300
360
420
489
540
600
660
720
780
840
900



43806 - 168/199

ggaggcatcc actgtgecggt gatgcacgag gctctgcaca accactacac cc 952

<210> 112

<211> 314

<212> PRT

<213> Bubalus arnee

<400> 112

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 o 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 Tle
115 120 125

Ser Arg Thr Pro Gln Val Thr Cys Val Val Val Asp Val Ser Gln Glu
130 135 ‘ 140

167



Asn

145

Thr

Val

Glu

Arg

Thr

225

Thr

Lys

Pro

Val

Met
305

43806

Pro Glu Val Gln Phe Ser Trp Tyr Val Asp Gly
150 155

Ala Gln Thr Arg Pro Lys Glu Ala Gln Phe Asn
165 170

Val Ser Val Leu Pro Ile Gln His Glu Asp Trp
180 135

Phe Glu Cys Lys Val Asn Asn Lys Asp Leu Pro
195 200 205

Ile Ile Ser Lys Ala Lys Gly Pro Ser Arg Glu
210 215 220

Leu Ser Pro Ser Ala Glu Glu Leu Ser Arg Ser
230 235

Cys Leu Val Thr Gly Phe Tyr Pro Pro Asp Ile
245 250

Ser Asn Gly Gln Pro Glu Pro Glu Gly Asn Tyr
260 265

Gln Gln Asp Val Asp Gly Thr Tyr Phe Leu Tyr
275 280 - 285

Asp Lys Ala Ser Trp Gln Arg Gly Asp Pro Phe
290 295 300

His Glu Ala Leu His Asn His Tyr Thr
310

<210> 113

168

Val Glu Val
160

Ser Thr Tyr
175

Leu Lys Gly
190

Ala Pro Ile

Pro Gln Val

Lys Val Ser

240

Asp Val Glu
255

Arg Thr Thr
270

Ser Lys Leu

Gln Cys Ala

His

Arg

Lys

Thr

Tyr

Ile

Trp

Pro

Ala

Val

169/199



<211> 943

<212> ADN
<213>
<400> 113
gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
tacacctgca
ccatgtccca
daacccaagg
gtgagccagg
acggcccaga
ctgcccatcc
aaagacctcc
ccgcaggtgt
acctgecctgg
cagccggagc
tacttcctgt

cagtgtgcegg
<210> 114
<211> 320
<212> PRT
<213>

<400> 114

Bubalus arnee

cggccccatce
ccttgggctg
gcgeccctgac
ccctcagcag
atgtcaacca
tatgcccagc
acaccctcat
aaaacccgga
cgaggccaaa
agcacgagga
cagcccccat
acaccctgtc
tcactggctt
cagagggcaa
acagcaagct

tgatgcacga

Bubalus arnee

43806

ggtctaccct
cctggectca
cagtggcgtg
catggtgacc
ccecggecacc
ctgtgaaggs
gatctcccgg
ggtccagttc
ggaggcgeag
ctggctgaag
cacaaggatc
cccatccgcc
ctacccacct
ttaccgcacc
cgeggtggac
ggctctgcac

ctggeccccect
agctacttcc
cataccttcc
gtgccggceca
accaccaagg
ccecgggecect
acaccccagg
tcctggtatg
ttcaacagca
gggaaggagt
atctccaagg
gaggagctgt
gacatcgatg
accccgeccc
aaggccagct

aaccactaca

Ala Pro Lys Thr Ala Pro Ser Val Tyr Pro Leu

1

5

10

Asp Thr Ser Gly Pro Asn Val Ala Leu Gly Cys

20

25

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser

35

40

169

gcggeaggea
ccgagccagt
catccgtcect
gcagcctgtc
tggacctgtg
cggtcttcat
tcacgtgegt
tggacggtgt
cctaccgtgt
tcgagtgcaa
ccaaagggcc
ccaggagcaa
tcgagtggaa
agcaggacgt
ggcagcgteg

CcccC

cacgtctggc
gaccctgacc
gcagccgtca
cagcaagagc
tgttggacga
cttccctcca
ggtggtagat
agaggtgcac
ggtcagcgtc
ggtcaacaac
gagccgggasg
agtcagcata
gagcaacgga
ggacgggacc

agacccattc

Ala Pro Cys Gly Arg

15

Leu Ala Ser Ser Tyr

30

Gly Ala Leu Thr Ser

45

170/199

60
120
180
240
300
360
420
489
540
600
660
7209
789
840
900
943



43806

Gly Val His Thr Phe Pro Ser Val Leu Gln Pro Ser
50 55 60

Leu Ser Ser Thr Val Thr Val Pro Ala Arg Ser Ser
65 70 75

Phe Thr Cys Asn Val Asn His Pro Ala Thr Thr Thr
85 90

Cys Val Gly Arg Pro Cys Pro Ile Cys Pro Ala Cys
100 105

Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp
115 120 125

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
130 135 140

Asn Pro Glu Val Gln Phe Ser Trp Tyr Val Asp Gly
145 150 155

Thr Ala Glu Thr Arg Pro Lys Glu Glu Gln Phe Asn
165 - 170

Val Val Ser Val Leu Pro Ile Gln His Gln Asp Trp

180 185

Glu Phe Glu Cys Lys Val Asn Asn Lys Asp Leu Pro
195 200 205

Arg Ile Ile Ser Lys Ala Lys Gly Pro Ser Arg Glu
210 215 220

170

Gly Leu Tyr

Ser Arg Lys

80

Lys Val Asp

95

Glu Gly Asn
110

Thr Leu Met

Val Ser Gln

Glu Glu Val

160

Ser Thr Tyr
175

Leu Lys Gly
190

Ala Pro Ile

Pro Gln Val

Ser

Cys

Leu

Gly

Ile

Glu

His

Arg

lLys

Thr

Tyr

171/199



43806

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 vVal Glu Trp

245 250 255

Lys Ser Asn Gly Gln Pro Glu Pro Glu Gly Asn Tyr Arg Ser Thr Pro

260 265 270

Pro Gln Glu Asp Glu Asp Gly Thr Tyr Phe Leu Tyr Ser Lys Leu Ala

275 280 285

Val Asp Lys Ala Arg Leu Gln Ser Gly Gly Ile His Cys Ala Val Met

290 295 300

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

305

<210> 115
<211> 960
<212> ADN
<213>
<400> 115
gcccccaaga
cctaacgtgg
tggaactcgg
gggctctact
ttcacgtgca
ccatgtccca
aaacccaagg
gtgagccage
acggccgaga

ctgcccatcec

aaagacctcc

310

Bubalus arnee

cggccccatc
ccttgggcetg
gcgecctgac
ccctcagcag
atgtcaacca
tatgcccagc
acaccctcat
aaaacccgga
cgaggccaaa
agcaccagga

cagcccccat

ggtctaccct
cctggectca
cagtggcegtg
cacggtgacc
cccggecacc
ctgtgaaggsg
gatctcccgg
ggtccagttc
ggaggagcag
ctggctgaag

cacaaggatc

315

ctggcccect
agctacttcc
cacaccttcc
gtgccggcca
accaccaagg
aacgggccct
acccccgagg
tcctggtacg
ttcaacagca
ggaaaggagt
atctccaagg

171

gcggeaggga
ccgagccagt
catccgtcect
ggagctcegtc
tggacctgtg
cggtcttcat
tcacgtgegt
tggacggcga
cctaccgtgt
tcgagtgcaa

ccaaagggcc

320

cacgtctggc
gaccgtgacc
gcagccgtca
cagaaagtgc
tgttggacga
cttccctcca
ggtggtagat
agaggtgcac
ggtcagcgtc
ggtcaacaac

gagecggeas

172/199

60
120
180
240
300
360
420
480
540
600
660



ccgcaggtgt
acctgecctgg
cagccggagc
tacttcctgt

tgtgecggtga
<210> 116
<211> 105
<212> PRT
<213>

<400> 116

Gln Pro Lys Ser Ala Pro Ser Val Thr

1

Glu Leu Ser Ala Asn Lys Ala Thr Leu

Tyr Pro Gly Ser Met Thr Val Ala Arg

35

Thr Arg Asn Val Glu Thr Thr Arg Ala

50

Tyr Ala Ala Ser Ser Tyr Leu Ser Leu

65

Lys Gly Ser Tyr Ser Cys Glu Val Thr

acaccctgtc
tcactggcett
cagagggcaa

acagcaaact

tgcacgaggc

Bubalus arnee

5

20

70

85

43806

cccatccgcc
ctacccacct
ttaccgctcc

cgeggtggac

tctgcacaac

25

40

55

gaggagctgt
gacatcgatg
accccgeccc
aaggcgaggt

cactacaccc

Leu Phe

10

Val

Lys Ala

Ser Lys

60
Thr Gly
75
His Glu

90

Lys Thr val Lys Pro Ser Glu Cys Ser

<210> 117

<211> 318

100

105

172

ccaggagcaa
tcgagtggaa
aggaggacga
tgcagagtgg
agaagtccat

Pro Pro Ser

15

Leu Ile Ser

30

Asp Gly Ser
45

Gln Ser Asn

Ser Glu Trp

Gly Ser Thr
95

agtcagcata
gagcaacgga
ggacgggacc
aggcatccac

ctccaagact

Thr Glu

Asp Phe

Thr Ile

Ser Lys

Lys Ser

80

Val Thr

173/199

720
780
840
900
960



<212> ADN
<213>
<400> 117
cagcccaagt
aacaaggcca
aggaaggcag

agcaacagca

aaaggcagtt

Bubalus arnee

ccgcaccctc
ccctggtgtg
acggcagcac
agtacgcggc
acagctgcga

43806

agtcaccctg ttcccaccct
tctcatcagec gacttctacc
catcacccgg aacgtggaga
cagcagctac ctgagcctga

ggtcacgcac gaggggagca

ccacggagga
cgggtagcat

ccacccgggc
cgggcagcga

ccgtgacaaa

gctcagegcc
gaccgtggcc
ctccaaacag
gtggaaatcg

gacagtgaag

174/199

60
120
180
240
300

ccctcagagt gttcttag 318

<210> 118

<211> 266

<212> PRT

<213> Bubalus arnee

<400> 118

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

1 5 10 15

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

20 25 30

Pro Ala Ser Ser

Thr Phe Thr Cys Asn Val Ala His
35 40

Lys Ala Val Val Pro Pro Cys Arg
50 55

Pro Pro Glu Leu Pro Gly Gly Pro
65 70

Pro Lys Asp Thr Leu Thr Ile Ser
85

Val Val Asp Val Gly His Asp Asp

Pro

Ser

Gly

90

Pro

Lys

Val
75

Thr

Glu

173

Pro

69

Phe

Pro

Val

45

Cys

Ile

Glu

Lys

Thr Lys Val

Asp Cys Cys

Phe Pro Pro

80

Val Thr Cys
95

Phe Ser Trp

Asp

Pro

Lys

Val

Phe



43806

100 105

Val Asp Asp Val Glu Val Asn Thr Ala Arg Thr Lys
115 120 125

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Ala Leu
130 135 140

Asn Asp Trp Thr Gly Gly Lys Glu Phe Lys Cys Lys
145 150 155

Gly Leu Pro Ala Pro Ile Val Arg Thr Ile Ser Arg
165 170

Ala Arg Glu Pro Gln Val Tyr Val Leu Ala Pro Pro
180 185

Ser Lys Ser Thr Val Ser Ile Thr Cys Met Val Thr
195 200 205

Asp Tyr Ile Ala Val Glu Trp Gln Lys Asp Gly Gln
210 215 220

Asp Lys Tyr Gly Thr Thr Pro Pro Gln Leu Asp Ser
225 230 235

110

Pro Arg Glu

Pro Ile Gln

Val Tyr Asn

160

Thr Lys Gly

175

Gln Asp Glu

190

Gly Phe Tyr

Pro Glu Ser

Asp Gly Ser

240

Phe Leu Tyr Ser Arg Leu Arg Val Asn Lys Asn Ser Trp Gln Glu

245 250

Gly Ala Tyr Thr Cys Val Val Met His Glu
260 265

<210> 119

<211> 801

174

255

Glu

His

Glu

Gln

Leu

Pro

Glu

Tyr

Gly

175/199



<212> ADN
<213>

<400> 119

gagcggegtg
cacggtgacc
cccggecage
tgattgctgc
acccaaggac
gggccacgat
agccaggacg
gcccatccag
aggcctccca
gcaggtgtac
ttgcatggtc
gcctgagtca
cttcctgtac

gtgtgtagtg
210> 120
<211> 309
<212> PRT
<213>

<400> 120

Ala Ser Ile Thr Ala Pro Lys Val Tyr

1

Glu Thr Ser Ser Ser Thr Val Thr Leu

Met Pro Glu Pro Val Thr Val Thr Trp

35

Gly Val His Thr Phe Pro Ala Val Leu

50

Bubalus arnee

cacaccttcc
gcgecccgeca
agcaccaagg
ccaccccctg
accctcacaa
gaccccgagg
aagccaagag
cacaacgact
gcccccatceg
gtcctggcecc
actggcttct
gaggacaaat
agcaggctca

atgcatgagg

Bubalus arnee

5

20

43806

cggeegtect
gcgccacaaa
tggacaaggc
agctccccgg
tctctggaac
tgaagttctc
aggagcagtt
ggactggagsg
tgaggaccat
caccccagga
acccagacta
atggcacgac

gggtgaacaa

@

25

40

55

tcagtcctcc
aagccagacc
tgttgttccc
aggaccctct
tcctgaggtc
ctggttcgtg
caacagcacc
aaaggagttc
ctccaggacc
cgagctcagc
catcgccgta
cccgecccag

gaacagctgg

Pro Leu

10

Gly Cys

Asn Ser

Gln Ser

60

175

gggctctact
ttcacctgca
ccatgcagac
gtcttcatct
acgtgtgtes
gacgatgtgg
taccgegtgg
aagtgcaagg
aaagggcagsy
aaaagcacgg
gagtggcaga
ctggacagcg
caagaaggag

ctctcagcag
acgtagccca
cgaaaccctg
tcccaccaaa
tggtggacgt
aggtaaacac
tcagcgecect
tctacaatga

ccecgggagcec

tcagcatcac
aagatgggca
atggctccta

gcgcctacac

Thr Ser Cys Arg Gly

15

Leu Val Ser Ser Tyr

30

Gly Ala Leu Lys Ser

45

Ser Gly Leu Tyr Ser

176/199

60
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Leu

65

Phe

Ala

Arg

Met

Arg

145

Val

Tyr

Gly

Ile

Val
225

43806

Ser Ser Thr Val Thr Ala Pro Ala Ser Ala Thr
70 75

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr
85 90

Val Gly Phe Ser Ser Asp Cys Cys Lys Phe Pro
100 105

Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro
115 120 125

Ile Thr Gly Asn Pro Glu Val Thr Cys Val Val
139 135 140

Asp Asn Pro Glu Val Gln Phe Ser Trp Phe Val
150 155

His Thr Gly Arg Ser Lys Pro Arg Glu Glu Gln
165 170

Arg Val Val Ser Thr Leu Pro Ile Gln His Asn
180 185

Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Gly
195 200 205

Val Arg Thr Ile Ser Arg Thr Lys Gly Gln Ala
210 215 220

Tyr Val Leu Ala Pro Pro Gln Glu Glu Leu Ser
230 235

176

Lys Ser Gln
80

Lys Val Asp
95

Lys Pro Cys
110

Lys Asp Thr

Val Asp Val

Gly Asp Val

160

Phe Asn Ser
175

Asp Trp Thr
199

Leu Pro Ala

Arg Glu Pro

Lys Ser Thr
240

Thr

Thr

Val

Leu

Gly

Glu

Thr

Gly

Pro

Gln

Val

177/199



43806

Ser Val Thr Cys Met Val Thr Gly Phe Tyr Pro Asp Tyr

245 250

Glu Trp His Arg Asp Arg Gln Ala Glu Ser Glu Asp Lys

260 265 270

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

275 280 285

Leu Lys Val Asn Lys Asn Ser Trp Gln Glu Gly Gly Ala

290 295 300

Ile Ala Val

255

Tyr Arg Thr

Tyr Ser Arg

Tyr Thr Cys

Val Val Met His Glu

305

<210> 121
<211> 929
<212> ADN
<213>
<400> 121
gccteccatcea
tccaccgtga
tggaactcgg
gggctctact
ttcacctgca
tccagtgact
ccgccgaaac
gtggacgtes
gtgcacacgg
agcaccctgc
aacaacaaag
cgggagccgce
agcgtcactt

gaccggcagyg

Bubalus arnee

cagccccgaa
ccctgggcetg
gtgccctgaa
ctctcagcag
acgtagccca
gctgcaagtt
ccaaagacac
gccgggataa
gcaggtcgaa
ccatccagca
gcctcccagce
aggtgtacgt
gcatggtcac
ctgagtcgga

agtctaccct
cctggtctcc
gagcggegtg
cacggtgacc
cccggecagce
tcctaagect
cctgatgatc
ccccgaggtg
gccgagagag
caatgactgg
ccccatcgtg
cctggcccca
tggcttctac

ggacaagtac

ctgacttctt
agctacatgc
cacaccttcc
gcgececgeca
agcaccaagg
tgtgtgages
acaggaaatc
cagttctect
gagcagttca
actggaggaa
aggaccatct
ccccaggaag
ccagactaca

cgcacgaccc

177

gcegegggea
ccgagccggt
cggcegtect
gcgccacaaa
tggacacggc
gaccatctgt
ccgaggtcac
ggttcgtges
acagcaccta
aggagttcaa
ccaggaccaa
agctcagcaa
tcgccgtaga

cgccccagcect

aacgtccagc
gaccgtgacc
tcagtcctct
aagccagacc
tgttgggttc
cttcatcttc
atgtgtggty
tgatgtggag
ccgegtggtc
gtgcaaggtc
agggcaggec
aagcacggtc
gtggcataga

ggacagcgat

178/199
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43806 179/199

ggctcctact tcctgtacag caggctcaag gtgaacaaga acagctggca agaaggagsgc 900
gcctacacgt gtgtagtgat gcatgaggc 929
<210> 122
<211> 352
<212> PRT

<213> Bubalus arnee

<400> 122

Ala Ser Thr Thr Ala Pro Lys Val Tyr Pro Leu Ala Ser Ser Cys Gly
1 5 10 15

Asp Thr Ser Ser Ser Thr Val Thr Leu Gly Cys Leu Val Ser Ser Tyr
20 25 30

Met Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ala Leu Lys Asn
35 40 45

Gly Val His Thr Phe Pro Ala Val Arg Gln Ser Ser Gly Leu Tyr Ser
50 55 69

Leu Ser Ser Met Val Thr Met Pro Thr Ser Thr Ala Gly Thr Gln Thr
65 70 75 80

Phe Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Thr
85 90 95

Ala Val Thr Ala Arg His Pro Val Pro Lys Thr Pro Glu Thr Pro Ile
100 105 110

His Pro Val Lys Pro Pro Thr Gln Glu Pro Arg Asp Glu Lys Thr Pro
115 120 125

Cys Gln Cys Pro Lys Cys Pro Glu Pro Leu Gly Gly Leu Ser Val Phe
130 135 140

178



Ile

145

Glu

Gln

Lys

Leu

Lys

225

Arg

Pro

Thr

Gln

Ala
305

43806

Phe Pro Pro Lys Pro Lys Asp Thr Leu Thr Ile Ser Gly Thr

150 155

Val Thr Cys Val Val Val Asp Val Gly Gln Asp Asp Pro Glu

165 170

Phe Ser Trp Phe Val Asp Asp Val Glu Val His
180 185

Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg
195 200 205

Pro Ile Gln His Gln Asp Trp Leu Arg Glu Lys
219 215 220

Val Asn Asn Lys Gly Leu Pro Ala Pro Ile Val
230 235

Thr Lys Gly Gln Ala Arg Glu Pro Gln Val Tyr
245 250

Arg Glu Glu Leu Ser Lys Ser Thr Leu Ser Leu
260 265

Gly Phe Tyr Pro Glu Glu Val Asp Val Glu Trp
275 280 285

Pro Glu Ser Glu Asp Lys Tyr His Thr Thr Pro
290 295 300

Asp Gly Ser Tyr Phe Leu Tyr Ser Arg Leu Arg
310 315

179

160

175

Thr Ala Arg

190

Val Val Ser

Glu Phe Lys

Arg Thr Ile

240

Val Leu Ala

255

Thr Cys Leu

270

Gln Arg Asn

Pro Gln Leu

Val Asn Arg

-

ol

20

Pro

Val

Met

Ala

Cys

Ser

Pro

Ile

Gly

Asp

Ser

180/199



43806

Ser Trp Gln Glu Gly Asp His Tyr Thr Cys Ala Val Met His Glu Ala

325

330

335

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

<210> 123

<211> 1059
<212> ADN
<213>
<480> 123
gcctccacca
tccaccgtga
tggaactcgg
gggctctact
ttcacctgca
aggcatccgg
gagcccagag
ctgtctgtct
gaggtcacgt
ttcgtggatg
agcacctacc
gagttcaagt
aggaccaaag
ctcagcaaaa
gacgtggagt
ccccagetgg
agctggcagg
tacaaagaga
<210> 124
<211> 35
<212> ADN

<213>

340

Bubalus bubalis

cagccccgaa
ccctggegctg
gtgccctgaa
ctctcagcag
acgtagccca
tcccgaagac
atgaaaagac
tcatcttccc
gtgtggtegst
acgtggaggt
gcgtggteag
gcaaggtcaa
ggcaggeeceg
gcacgctcag
ggcagagaaa
acgctgacgg
aaggagacca

agcccatctc

345

agtctaccct
cctggtctcc
gaacggcgty
catggtgacc
cccggecagce
accagagaca
accctgccag
accgaaaccc
ggacgtggsc
gcacacagcc
cgcectgecc
caacaaaggc
ggagccacag
cctcacctgce
tgggcagcct
ctcctacttc
ctacacgtgt

gaggtctccg

Trinh ty nhan tao

ctggcatcca
agctacatgc
cacaccttcc
atgcccacca
agcaccaagg
cctatccatc
tgtcccaaat
aaggacaccc
caggatgacc
aggatgaagc
atccagcacc
ctcccggecc
gtgtatgtcc
ctaatcaccg
gagtcagagg
ctgtacagca
gcagtgatgc
ggtaaatga

180

350

gctgegegga
ccgagecggt
cggecegtcecg
gcaccgcagg
tggacacggc

ctgtaaaacc
gcccagaacc
tcacaatctc
ccgaagtgcea
caagagagga
aggactggct
ccatcgtgag
tggccccacc
gcttctaccc
acaagtacca

ggctcagggt
atgaagcttt

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

acggaatcac

181/199

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

1020

1059



<220>
<223>
<400>

43806

moi

124

ctagctagca ccatgaggat atatagtgtc ttaac

216>
<211>
212>
<213>
<220>
<223>
<400>

125
31
ADN
Trinh ty nhan tao
moi

125

caatctcgag ttacagacag aagatgactg c

181

35

31

182/199
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43806
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