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Linh vwe ki thuit dwgc dé cip

Séng ché d& cap dén khang thé va doan khang thé ma lién két voi yéu tb tc ché
Ig ving V hoat héa té bao T (V-domain Ig Suppressor of T cell Activation - VISTA),

phuong phép san xuit ching va duoc phédm chira khang thé va doan khang thé nay.

Tinh trang k§ thuit ciia sing ché

Su biéu hién céc yéu td didu hoa didm kidm soat mién dich tiéu cuc boi cac té
bao ung thu hogc t& bao mién dich trong vi méi truong khéi u c6 thé e ché dap ing
mién dich ctia vat chii chng lai khéi u. Dé tin cdng bénh ung thu hidu qua, can phai
ngin can sy e ché dap img mién dich cta vét chi boi khdi u. Theo d6, c6 nhu cau vé
cc thc nhan didu tri méi va hitu hidu ma e ché cac yéu tb didu hoa diém kiém soét
mién dich tiéu cuc trong vi moi trudng khéi u ma e ché dap tmg mién dich chong

khoi u.

Ban chét k§ thuit ciia sang ché

Sang ché d& cap dén céc khang thé va doan khéng thé chira ving lién két khéng
nguyén ma lién két véi yéu tb trc ché Ig ving V hoat héa té bao T (VISTA). VISTA 1a
yéu t§ didu hoa diém kiém soat ma Gc ché cdc dap Ung mién dich mot cach tiéu cyc.
Xem tai lidu Wang et al, “VISTA, a novel mouse Ig superfamily ligand that
negatively regulates T cell responses,” J. Exp. Med., 208(3) 577-92 (2011). Yéu t6 nay
duogc biéu hién trén cac bach cAu bach cau trung tinh, bach ciu don nhén to va tap hop
con cac té bao T binh thudng cia ngudi. Ngoai ra, cac té bao khi cynomolgus biéu
hién VISTA theo kiéu twong tw véi cac té bao nguoi binh thuong. VISTA ciing duge
bidu hién trong cac t& bio mau ngoai vi cua bénh nhén ung thu.

Lién két ctia khang thé hoic doan khéng thé v6i VISTA diéu chinh hoZc ting
cuong dap Gng mién dich. Poan khéng thé ¢6 thé bao gém, vi du, doan khang thé Fab,
F(ab'),, hodc scFv. Khang thé hosc doan khang thé c6 thé chira ving hing dinh cta
khang thé. Khang thé hoic doan khang thé c6 thé lién két v6i VISTA ma dugc bidu
hién trén té bao tao huyét, vi du, té bao tiry va/hodic lympho bao, bach cu don nhén to

hodc bach cdu trung tinh, té bao T, té bao giét tu nhién (natural killer - NK), té bao T
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giét tu nhién (natural killer T - NKT), t& bao khdi u, va/hodc trong vi mdi truong khéi
u (tumor microenvironment - TME). Vi mdi truong khdi u 1a moi trudng té bao clia
khdi u. Moi trudng ndy c6 thé bao gdm céc té bao mién dich, nguyén bao soi, cac
mach mau, céc t& bao khac, cac phan tir phat tin hiéu, va cac nén ngoai bio xung
quanh.

Khang thé hoic doan khéng thé c6 thé chira mdt hogc nhidu ving quyét dinh bb
ctru (complementary determining region - CDR) cua chudi ning va/hodc mot hodc
nhidu CDR cta chudi nhe, bao gdm mdt hodic nhiéu CDR (vi duy, ca ba CDR cua chudi
ning, ca 3 CDR ciia chudi nhe, hogc ca 6 CDR) ctia khang th khang VISTA bt ky
dugc md ta trong ban md ta, bao gbm cac khang thé goi 1a VSTB112 (S2), VSTB116
(S5), VSTB95 (S16), VSTBS50 (S41), VSTB53 (S43) va VSTB60 (S47). Theo mot sd
phuong an, cac khang thé hodc doan cua chiung dugc chon tir nhom gdm VSTB112,
VSTB95, VSTB116, VSTB50, VSTB53 va VSTB60. Theo mdt phuong an, khang thé
hodc doan khang thé chira mot hodc nhidu CDR cua chudi ning va mot hodc nhiéu
CDR ctia chudi nhe cua khéng thé khang VISTA bét ky duge mo ta trong ban mo ta.
Theo mot s& phuong 4n, khang thé hodc doan khang thé ¢6 thé chira thém it nhat mot
chubi nang va it nhit mot chudi nhe cta khang thé khang VISTA bét ky dugc md ta
trong ban mo ta. Theo mdt s6 phwong 4n, khang thé hodc doan khang thé chua it nhét
mot chudi ning chura trinh tw ving bién dbi cua chudi ning, va/hodc it nhit mot chudi
nhe chra trinh ty ving bién dbi ctia chudi nhe. Theo mdt sb phuong an, khang thé nay
chira ving khung cta nguoi. Theo mot sd phuwong 4n, khéng thé nay 1a khang thé
nguyén ven. Theo mot s6 phuong 4n, doan nay 1a bd phén lién két khang VISTA. Theo
mot sb phuong 4n, céc CDR ctia chudi nang ctia khang thé duoc thé hién bang SEQ ID
NO: 1, 2, v 3 va cdc CDR ctia chudi nhe duoc thé hién bang SEQ ID NO: 4, 5, va 6.
Theo mdt sd phuong 4n, cac trinh ti axit amin ving bién ddi cua chudi ning va chudi
nhe 14n luot dugc thé hién bang SEQ ID NO: 7 va 8.

Sang ché cling bao gdm khéng thé khang VISTA ma vé co ban twong ty v6i cac
khang thé dwgc md ta trong ban mo td. Vi dy, theo mot phuong én, khang thé hoic
doan khang thé chita mién VH ctia khéng thé chira VH CDR1 c6 trinh ty axit amin vé
co ban twong tu véi SEQ ID NO: 1, VH CDR2 ¢6 trinh tu axit amin vé co ban tuong
tw v6i SEQ ID NO: 2 va VH CDR3 c¢6 trinh tu axit amin vé co ban twong tu v6i SEQ
ID NO: 3, va con chira thém mién VL cta khang thé chita VL. CDR1 c6 trinh tu axit
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amin vé co ban tuong tw véi SEQ ID NO: 4, VL CDR2 ¢6 trinh tu axit amin vé co ban
tuong ty voi SEQ ID NO: 5 va VL CDR3 c6 trinh ty axit amin vé co ban tyong tu véi
SEQ ID NO: 6.

Sang ché ciing d& cap dén khang thé khang VISTA ma ché canh tranh, hoic
canh tranh dé lién két v6i khang thé khéang VISTA dugc md ta trong ban mo ta.

Theo mdt s6 phuong 4n, khing thd khang VISTA 14 m6t phan ctia thé lién hop, vi
du, thé lién hop chira phén tir doc t& bao hodc tac nhan khac duoc md ta trong ban mo
ta. Cac phan tr nhu vay 1a da biét 6 trong linh vuc nay.

Theo mdt s& phuong 4n, khang thé hodc doan khang thé 1a khang thé don dong.
Theo mét s6 phuong 4n, khang thé 13 khang thé kham, khang thé dugc lam gidng nhu
ctia ngudi hodc khang thé nguoi. Theo mdt s6 phuong 4n, khang thé hodc doan khang
thd chira ving hing dinh cta ngudi. Theo mdt s& phuong 4n, khing thé hodc doan
khang thé 12 dic hiéu d6i véi epitop ctia VISTA, vi du, trong trinh ti axit amin SEQ
ID NO: 9. Theo mot sb phwong 4n, khang thé hoic doan khang thé lién két véi epitop
ctia VISTA véi 4i luc it nhét 1x107 lit‘mol, vi d, it nhdt 1x10°® lit/mol, vi dy, it nht
1x10” lit/mol.

Theo mdt sb phuong an, sy diéu chinh dap tmg mién dich bao gém tang bach
cAu CD45+, té bao T CD4+, vi/hoic t& bao T CD8+. Theo mot ) phuong an, sy diéu
chinh d4p tng mién dich bao gdm ting cuong san sinh xytokin (vi dy, IFNy, IL-10,
TNFa, IL-17) (vi du, té bao T), ting cudng dap tmg té bao T, va/hogc didu chinh muc
bidu hién Foxp3.

Sang ché ciing d& cap dén ché phadm chira khéng thé hogc doan khang thé duogc
md ta trong ban md ta (vi du, khang thé khang VISTA) va chét mang, chit pha loéng
hodc t4 duoc duge dung. Vi dy, ché phim nady c6 thé chira chat d6i khang VISTA chua
khang thé hodc doan khang thé ctia nd bao gdm ving lién két khang nguyén ma lién
két véi VISTA, va vacxin (nhu vacxin vecto virut, vacxin vi khudn, vacxin ADN,
vacxin ARN, vacxin peptit). Theo mot s6 phuong 4n, ché phim nay 1a dugc phim va
lién két cua khang thé hodc doan khéng thé véi VISTA diéu chinh hoic tang cudng
dap ing mién dich.

Sang ché ciing d& cap dén phuong phap diéu tri hodc phong nglra bénh ung thu

bao gbém viéc cho c4 thé (vi du, dong vat c¢6 vu, vi du, ngudi hodc dong vat khdng phai
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nguoi) cAn diéu tri str dung luong hitu hiéu it nhét mot khéng thé, doan khang thé hoic
ché phim dugc mb ta trong ban md ta.

Theo mot sb phuong 4n, khang thé hozc doan khing thé lién két voi VISTA, nho
d6 didu chinh hodc ting cuong dap tmg mién dich dbi v6i bénh ung thw. Theo mot s6
phuong an, bénh ung thu 1a bénh bach cdu, u bach huyét, hoi ching rbi loan sinh tiy
va/hodc u tuy. Theo mdt s& phwong 4n, bénh ung thu c6 thé thudc loai hoic kiéu bét ky
ctia bénh bach ciu, bao gdm bénh bach cAu lympho bao hodc bénh bach cdu sinh tay,
nhu, vi dy, bénh bach ciu nguyén bao lympho cip (acute lymphoblastic leukemia -
ALL), bénh bach ciu lympho bao man tinh (chronic lymphocytic leukemia - CLL),
bénh bach ciu tiy (sinh tiy) cép (acute myeloid (myelogenous) leukemia - AML),
bénh bach ciu sinh tiy man tinh (chronic myelogenous leukemia - CML), bénh bach
ciu té bao 16ng, bénh bach cu tién lympho bio T, bénh bach cau lympho bao hat 1én,
hozc bénh bach cu té bao T & ngudi trudng thanh. Theo mot sé phuong 4n, u lympho
1a u lympho mo bao, va theo mot s6 phwong 4n, bénh ung thu 12 bénh da u tuy. Theo
mot sd phuong an, bénh ung thu 1a khéi u rén, vi du, u héc t8, hoic ung thu bang
quang. Theo mot s& phwong 4n, bénh ung thu 13 ung thu phéi (vi du, caxinom phdi té
bao khdng nhé (non-small cell lung carcinoma - NSCLC)). Mot sé phuong phép didu
tri con bao gdm viéc cho st dung vacxin (nhu vacxin vecto virut, vacxin vi Kkhuén,
vacxin té bao, vacxin ADN, vacxin ARN, vacxin peptit hodc vacxin protein). Sang ché
cfing d& cép dén phuong phép trc ché sy sinh truong ctia khdi u & cé thé can didu tri,
phuong phép nay bao gdm viée cho st dung khang thé hogc doan khang thé hoic ché
pham hitu hi¢u dugc md ta trong ban mo ta.

Ché pham, khang th hodc doan khéng thé hoic dugc chét khéac (vi du, vacxin)
¢6 thé duge st dung dudng tiéu héa hodc ngoai duong tiéu héa, vi dy, trong tinh mach
(IV), dudi da (SQ) hodc dudng miéng (PO).

Theo mdt sb phuong 4n, ché phim, khéng thé hodc doan khang thé dugc sit dung
hﬁ“mg quy, héng tudn, hai tudn mot 14n, ba tuAn mdt 1an, hoic bbn tudn mot 1an. Theo
mot sb phwong 4n, duge chét hodc tic nhan diéu tri khac dugc st dung cling, trudc,
trong hodc sau khi dung khang thé, doan khéng thé va ché phim dwoc md ta trong ban
mb ta. Téc nhan ddng st dung c6 thé duge dung theo cing duong ding véi khang thé,

doan khang thé hozc ché pham, hodc bang dudng dung khéc.
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Sang ché cling bao gdm phwong phip sin xuit khang thé, doan khang thé va ché
phém, vi dy, phuong phép san xuét khéng thé hodc doan khang thé dugc mé ta trong
ban md ta, bao gdm budc nudi cdy t& bao chii trong cac didu kién dé san xuit khang
thd nay. Phuong phap nay c6 thé bao gdm thém budc phan 13p khang thé. Sang ché
cling aé cap dén axit nucleic, vi du, axit nucleic phan 14p chtra trinh tu nucleotit ma
héa khéng thé va doan khang thé, vecto biéu hién chira axit nucleic nhu vdy, vi dy,
duoc lién két hoat ddng véi trinh tw khoi dAu, va cac té bao cha duoc bién nap béang
vecto biéu hién nhu vay.

Sang ché cling d& cap dén kit va vat phim san xuit chta ché phdm chira khéng
thé khang VISTA va vat chita, va con chita thém to roi trong bao g6i hodc nhén chi ra
rang ché phdm nay c6 thé duoc st dung dé didu tri bénh ung thu.

Sang ché cling d& xuét khang thé phan 1ap hozc doan khang thé ciia n chira ving
lién két khang nguyén ma lién két voi yéu td e ché Ig ving V hoat héa t& bao T
(VISTA), trong d6 khang thé niy chira mién VH ctia khang thé chira VH CDRI1 c6
trinh ty axit amin SEQ ID NO: 25, VH CDR?2 ¢6 trinh tu axit amin SEQ ID NO: 26 va
VH CDR3 ¢6 trinh tu axit amin SEQ ID NO: 27, va con chira thém mién VL cua
khéng thé chira VL CDRI1 ¢6 trinh tu axit amin SEQ ID NO: 28, VL CDR2 c¢6 trinh tu
axit amin SEQ ID NO: 29 va VL CDR3 ¢4 trinh ty axit amin SEQ ID NO: 30. Theo
mdt sb phuong an, khéng thé hodc doan khang thé chira mdt hodc nhiéu ving dugc
lam gibng nhu ciia ngudi hodc ving khung ciia ngudi. Theo cac phuong 4n cu thé,
khéng thé hodc doan khang thé chira mién VH ciia khang thé ma chira SEQ ID NO: 37
va/hoic mién VL ciia khang thé chira SEQ ID NO: 44. Theo céc phuong én nhét dinh,
khang thé nay chita ving hing dinh cta chudi nang (vi dy, ving hing dinh ctia chudi
ning cta nguoi) va/hodc vung hing dinh cta chudi nhe (vi dy, ving hing dinh ctia
chudi nhe ctia ngudi, nhu vung hing dinh ciia chudi nhe c6 trong SEQ ID NO: 56).
T4t hon, néu ving hing dinh cla chudi ning 1a ving hing dinh cua chudi ning cla
IgG1 (vi du, vung hing dinh cta chudi ndng ctia IgG1 c6 trong SEQ ID NO: 61). Theo
mot phuong 4n cu thé, ving hing dinh cta chudi ning cua IgG1 dugc dugce bién ddi
dé tang cuong kha ning khang proteaza ctia khéng thd. Vi du v& ving hing dinh cua
chudi ning ctia IgG1 ma da dugce bién d6i dé tang cudng kha nang khang proteaza la
ving hing dinh ctia chudi ning cua IgG1 cé trong SEQ ID NO: 60. Theo cac phuong
4n nhit dinh, khang thé hozc doan khang thé chira chudi nang chira SEQ ID NO: 60 va
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chudi nhe chira SEQ ID NO: 56; hogc chudi ning chita SEQ ID NO: 61 va chudi nhe
chirta SEQ ID NO: 56. Theo mdt phuong an cu thé, khang thé hodc doan khang thé
duoc bidu hién trong té bao thiéu cac enzym fucosyl hoéa (vi du, té bao trimg chudt
d6ng Trung Qubc (Chinese hamster ovary - CHO) thiéu cac enzym fucosyl hoéa).

Sang ché cling d& cap dén ché phdm chira khang thé hodc doan khang thé cta nd
chira mién VH ctia khéng thé chta VH CDRI1 ¢4 trinh ty axit amin SEQ ID NO: 25,
VH CDR2 ¢6 trinh tu axit amin SEQ ID NO: 26 va VH CDR3 c¢6 trinh ty axit amin
SEQ ID NO: 27, va con chira thém mién VL cta khang thé chira VL CDR1 ¢6 trinh tu
axit amin SEQ ID NO: 28, VL CDR2 ¢ trinh tu axit amin SEQ ID NO: 29 va VL
CDR3 c¢6 trinh tu axit amin SEQ ID NO: 30; va chit mang, chit pha lodng hodc t4
duoc dugc dung.

Theo mot phuong an khéc, sang ché @ cap dén phuong phép didu tri bénh ung
thu cho c4 thé cin diéu tri, phuong phép nay bao gdm viéc cho d6i tugng st dung
luong hitu hiéu khang thé hodc doan khang thé ma lién két v6i yéu t e ché Ig ving
V hoat héa té bao T (VISTA), trong d6 khang thé ndy chira mién VH ciia khéng thé
chita VH CDRI1 ¢4 trinh ty axit amin SEQ ID NO: 25, VH CDR2 ¢6 trinh tu axit amin
SEQ ID NO: 26 va VH CDR3 ¢6 trinh tw axit amin SEQ ID NO: 27, va con chira thém
midn VL cta khéng thé chira VL CDRI1 ¢6 trinh tw axit amin SEQ ID NO: 28, VL
CDR2 c6 trinh ty axit amin SEQ ID NO: 29 va VL CDR3 ¢6 trinh tu axit amin SEQ
ID NO: 30. Theo mdt phuwong an cu thé, bénh ung thu 1a bénh ung thu phéi. Theo mot
phuong 4n khéc, bénh ung thu phéi 12 bénh caxinom phéi t& bao khong nho (NSCLC).
Theo mdt sb phuong 4n, phuong phép nay bao gdm thém viéc 4p dung phuong phép
diéu tri bénh ung thu tht hai (vi du, phau thut, hoa tri, xa tri, liéu phdp sinh hoc, liu
phép didu bién mién dich, va két hop cac phuong phép nay).

Sang ché cling d& xuét khang thé hoic doan khang thé ctia né chira ving lién két
khang nguyén ma lién két véi yéu t6 tc ché Ig ving V hoat hoa té bao T (VISTA),
trong d6 khang thé nay lién két v6i epitop cAu tao trong VISTA (vi dy, VISTA nguoi).
Theo mdt sé phuong 4n, epitop chu tao bao gdm, hodc cé trong, cac gbe 103-111
(NLTLLDSGL (SEQ ID NO62)) va 136-146 (VQTGKDAPSNC (SEQ ID NO: 63))
ctia VISTA ngudi (SEQ ID NO: 46). Theo mdt phuong dn khic, epitop cAu tao ndy
bao gdm, hodc cé trong, cac gbc 24-36 (LLGPVDKGHDVTF (SEQ ID NO: 64)), 54-
65 (RRPIRNLTFQDL (SEQ ID NO: 65) va 100-102 (TMR) ctia VISTA nguoi (SEQ
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ID NO: 46). Theo mdt phuong 4n khéc nita, epitop céu tao bao gdm céc gdc axit amin
trong vong FG cua VISTA nguoi (SEQ ID NO: 46).

Ngoai ra, sang ché d& cép dén phuong phap ting cudng dép tmg mién dich & di
tugng khi can, bao gdm viée cho c4 thé str dung lwong hitu hidu didu tri cua khang thé
lién két v6i yéu t6 e ché Ig ving V hoat hoa té bao T (VISTA), hodc doan khang thé
ctia nd, chira ving lién két khang nguyén ma lién két véi VISTA, nhd d6 ting cudng
dap tmg mién dich ddi v6i bénh ung thu. Theo mét phuong &n cu thé, dép tmg mién
dich 13 dap tmg mién dich chéng khdi u.

Theo mdt phuong 4n khéc, sang ché dé xuit phuong phap tao dép tmg sinh hoc &
d6i twong khi can, bao gdm viéc cho ¢4 thé sir dung lwong hitu higu didu tri ctia khéng
thé lién két voi yéu t6 tre ché Ig ving V hoat héa té bao T (VISTA), hogc doan khang
thd cta no, chira ving lién két khang nguyén ma lién két véi VISTA, nhoy d6 ting
cudng d4p ung mién dich dbi véi bénh ung thw. Vi du vé cac dap mg sinh hoc bao
gdm hoat héa bach ciu don nhén to; cAm ng su ting sinh té bao T va tiét xytokin; doc
t6 t& bao qua trung gian té bao phu thudc khang thé (antibody-dependent cell-mediated
cytotoxicity - ADCC) cua cac t& bao biéu hién VISTA; va su thuc bao phu thudc
khang thé (antibody-dependent cellular phagocytosis - ADCP) cia cac t€ bao biéu hién
VISTA.

Mo ta van tat cac hinh vé

Sang ché hodc don sang ché gdm it nhat mot hinh v& dang c6 mau. Ban sao sang
ché hodc cong bd don sang ché véi (cac) hinh v& c6 mau s& duge Co quan sang ché
cung cAp khi c6 yéu cau va sau khi tra phi can thiét.

Fig. 1A-1C: D4 thi thé hién mirc bidu hién VISTA trén c4c t€ bao TF1 AML biéu
hién protein VISTA bang phuong phép dém t& bao kiéu dong duogc thé hién trong dong
t€ bao TF-1 AML.

Fig. 2A-2E: PO thi thé hién chién luge nhudm va khoanh ving dé nhan biét cac
tap hop con tuy va lympho nguoi.

Fig. 3A-3G: D) thi thé hién mirc biéu hién VISTA trén cac tip hop con tuy va
lympho ngudi tir nguoi cho binh thuong khée manh.

Fig. 4: D thi thé hién muc biéu hién VISTA trén céc tap hop con tay va lympho

ngudi gitta nhidu ngudi cho binh thudng khée manh.



31859

Fig. 5A-5B: Db thi thé hién viéc chién lugc nhuém va khoanh ving dé nhén biét
su biéu hién VISTA trén céc bach ciu don nhan to cla nguoi va dai thuc bao.

Fig. 6A-6C: D6 thi thé hién muc bidu hién VISTA trén bach cau don nhén to cta
nguoi va dai thuc bao.

Fig. 7A-7E: D) thi thé hién viéc chién lugc nhuém va khoanh ving dé nhan biét
su biéu hién VISTA trén céc tép hop con té bao T va té bao NK cua nguoi.

Fig. 8A-8G: D) thi thé hién mirc bidu hién VISTA trén cic tap hop con té bio T
va té bao NK cila ngudi tir mdt ngudi cho binh thudng khdoe manh.

Fig. 9: D thi thé hién mic biéu hién VISTA trén cac tip hop con té bao T va té
bao NK ciia ngudi gitra nhiu ngudi cho binh thudng khée manh.

Fig. 10A-10D: Db thi thé hién viéc chién lugc nhudm va khoanh ving dé nhan
biét su biéu hién VISTA trén cac tip hop con té bao soi nhanh ctia ngudi.

Fig. 11A-11C: D6 thi thé hién mirc biéu hién VISTA trén céac tdp hop con té soi
nhénh va cc bach ciu wa bazo ctia ngudi tir mdt ngudi cho binh thudng khoe manh.

Fig. 12: D thi thé hién mirc biéu hién VISTA trén céac tdp hop con té soi nhanh
va céc bach cu wa bazo clia ngudi gifta nhidu nguoi cho binh thudng khde manh.

Fig. 13A-13D: Phén tich mtrc biéu hién VISTA trén céc té bio méau ngoai vi clia
ngudi khoe manh. Profin biéu hién VISTA trén cac té bio mau ngoai vi clia ngudi
khoe manh béng cach sir dung phép phan tich dém té bao kiéu dong da sic: Cac mau
méu toan phén tir hai c4 thé khac nhau dugc phén tich v& muc biéu hién VISTA trén
(Fig. 13A) bach cdu don nhin to SSC'>CD11bMCDI14MCD16v*CD33***HLA-
DR™CD19%) (Fig. 13B) bach cau trung tinh
(SSCHCD177*CD11b"CD14°CD16"*CD33"*HLA-DR¥*CD19). Céc t¢ bao don
nhan méu ngoai vi duoc tich bang cach sit dung gradien Ficoll dé phan tich (Fig. 13C)
céc té bao T CD4+ (CD3"°CD4""), va (Fig. 13D) cac té bao T CD8+ (CD3**CD8"*).

Fig. 14A-14C: Phan tich muc bidu hién VISTA trén céc ¢ bio mau ngoai vi tir
bénh nhan ung thu phdi va ngudi cho d6i chiing khoe manh. Profin biéu hién VISTA
trén c4c té bao mau ngoai vi cia bénh nhan ung thu phdi bang cach st dung phép phén
tich dém t& bao kidu dong da séc: Biu dd FACS dai dién (Fig. 14A) tir mot c4 thé
duoc thé hién. Céc té bao don nhan méu ngoai vi dugc tich bang Ficoll va phan tich

v& mic biéu hién VISTA trén (Fig. 14B) bach ciu don nhéan to (CD14+ CD11b+
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CD33+ HLADR+ CD15-) va (Fig. 14C) t& bao uc ché thu dwoc tir tiy (CD14-
CD11b+ CD33-HLADR-CD15+ CD16+).

Fig. 15A-15C: Profin biéu hién VISTA trén cac t& bao mau ngoai vi tir bénh nhan
ung thu két trang, bing cach st dung phép phan tich dém té bao kiu dong da sic:
Biéu d6 FACS dai dién (Fig. 15A) tir mot ca thé duoc thé hién. Cac t& bao don nhan
mau ngoai vi dugc tich bang Ficoll va phan tich v& muc biéu hién VISTA trén (Fig.
15B) bach cdu don nhén to (CD14+ CD11b+ CD33+ HLADR+ CD15-) va (Fig. 15C)
té bao e ché thu dugc tir tiy (CD14- CD11b+ CD33-HLADR-CD15+ CD16+).

Fig. 16A-16D: Profin bidu hién VISTA trén cic té bdo mau ngoai vi ctia khi
Cynomolgus bang cach st dung phép phan tich @ém t& bao kiéu dong da séc: Méau toan
phan tir 4 khi khic nhau dugc phan tich vé& murc biéu hién VISTA trén (Fig. 16A) bach
cau don nhén to (SSC°CD11bMCD14MHLA-DRYCD16YCD19" va (Fig. 16B) bach
cdu trung tinh CD11b"CD14°HLA-DR**CD16"°CD19™*. C4c té bao don nhin mau
ngoai vi tir ba khi duoc tich bang cach st dung gradien Ficoll d phén tich (Fig. 16C)
cic t& bao T CD4+ (TCRa/B™eCD4*¢) va (Fig. 16D) cic t& bao T CDS8+
(TCRo/B™CD8*) .

Fig. 17: D thi thé hién gi4 tri mtc biéu hién ARN VISTA tuyét dbi trong cac
dong t& bao Heme.

Fig. 18: Céc t& bao A20 cua chudt duge chuyén nhiém 6n dinh GFP hoic VISTA
ngudi. Cac t& bao nay dwoc @ v6i peptit t& bio trimg va véi cac t& bao T DO11.10.
Mitc biéu hién CD25 cta té bao T duoc xac dinh sau khi bit ddu 0 24 gio. Céc té bao
A20-huVISTA e ché sy biéu hién CD25 bdi cac té bao T, nhung s§ do nay dugc tai
lap déng ké bang cach u véi VSTBIS.

Fig. 19A-19F: D6 thi thé hién két qua ELISA cia VISTA ngudi.

Fig. 20A-20F: Két qua FACS cua VISTA ngudi, thé hién ring khéng thé khéng
VISTA lién két véi céc t& bao biéu hién VISTA ngudi.

Fig. 21A-21D: Thir nghiém pha long 6 ung vién khang thé khéang VISTA trong
phan tmg lympho bao hdn hop tir 30 pg/ml d&n 0,0 pg/ml.

Fig. 22A-22B: Thir nghiém pha loing 6 tmg vién khang thé khéang VISTA trong
thtr nghiém SEB (céc s dém CPM va ndng dd IFN-g riéng ré&) tir 30 pg/ml dén 0,0
pg/ml.
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Fig. 23: D0 thi dap tmg theo thoi gian bing cach st dung khéng thé khang
VISTA VSTBSS5 phu trén chip Proteon SPR va protein VISTA véi cac chét canh tranh
duoc chi thi chay qua chip (c4c chét canh tranh dugc liét ké trong Bang 16).

Fig. 24: Thiét ké thir nghiém dbi véi md hinh khdi u bang quang & chudt MB49

Fig. 25A-25B: Su phat trién ctia khdi u MB49 ¢ chudt nhit C57Bl/6 cai. DO thi
minh hoa su phat trién ctia khdi u & céc chudt riéng r& dugc didu tri bang khang thé
khang VISTA chuét (Fig. 25B) hodc IgG d6i chimg (Fig. 25A).

Fig. 26: Trinh ty axit amin ctia VISTA nguoi (SEQ ID NO: 46).

Fig. 27: Shp thing hang nhiéu trinh tu gen truc giao VISTA

Fig. 28: C4c ving ctia VISTA ngudi lién két voi khang thé VSTBS50 va VSTB60
(phia trén) hodc khang thé VSTB95 va VSTB112 (phia duéi), nhu duoc xac dinh bing
HDX

Fig. 29: Epitop VISTA lién két voi VSTB112. VISTA (phia trén) dugc thé hién
trong hinh v& véi cac dai duge danh dAu. Céc gbe c6 it nhat mdt nguyén tr trong 5 A
ctia VSTB112 trong phitc hgp ¢6 mau xanh lam. Céc hinh cAu mau xanh lam va mau
cam d4nh d&u céc doan ngit chudi, va cac hinh cAu mau luc lam va mau xanh lyc lan
luot dénh d4u dau tan cing N- va C- clia cAu tric VISTA. Trinh tu (phia duéi) cua céu
truc VISTA dugc st dung dé xé4c dinh cAu tric. Céc hinh tron phia dudi trinh tw duge
stt dung d& chi ra cac gbc ma lam cho chi ¢c6 mach chinh tiép xtc véi VSTB112, hinh
tam gidc chi ra tiép xtc v6i mach bén, va hinh cAu chi ra tiép xtc véi mach bén tao ra
lién két hydro hoic twong tc cAu mudi nhu duoc tinh toan bang PISA. Céc hinh dugc
t6 mau d& chi ra CDR ¢6 sd nguyén ti 16n nhét tiép xuc bang gbc nhét dinh véi cic
mau CDR duoc xac dinh trong Fig. 59. Cac yéu t6 cdu tric bac hai dugc xac dinh
trong chwong trinh MOE véi cac mili tén mau vang dai dién cho cac chudi p va cac
hinh chit nhat mau do chi ra cac chudi xoén a.

Fig. 30: Paratop VSTB112. (Phia trén) khéng nguyén VISTA duoc thé hién dé
minh hoa va VSTB112 trong 5 angstrom (A) VISTA dugc thé hién trén bé mit véi cac
mau sic duge sir dung dé chi dinh nhan dang CDR cu thé nhu trong trinh tu dudi day.
Céc gbc ving khung tiép xtic lién k& v&i CDR duoc t6 mau twong tu nhu trinh tw CDR
twong Umg (phia dudi) cua ving Fv VSTB112. Céc nén duoc td mau chi dinh cdc CDR
theo dinh nghia Kabat. C4c hinh tron phia duéi trinh tw dugc sir dung d8 chi ra cac gbc

ma 1am cho mach chinh chi tiép xtc véi VISTA, hinh tam gidc chi ra tiép xtc véi

-11-



31859

mach bén, va hinh cdu chi ra tiép xtc v6i mach bén tao ra lién két hydro hoic tuong
tac cAu mudi nhu dugc tinh toan bang PISA.

Fig. 31: So sanh cac ving epitop duoc nhin dang béng tinh thé hoc va phuong
phép trao ddi hydro doteri (hydrogen deuterium exchange - HDX). Trinh tu cua cau
tric VISTA dugc st dung dé xac dinh cAu triic. Cac hinh tron phia dudi trinh tu dugce
st dung d& chi ra cdc gdc ma 1am cho chi ¢6 mach chinh tiép xic v6i VSTB112, hinh
tam gidc chi ra tiép xtc v6i mach bén, va hinh ciu chi ra tiép xuc véi mach bén tao ra
lién két hydro ho#ic tuong tac cAu mubi nhu duge tinh todn bang PISA.

Fig. 32: Hoat hda cac bach cu don nhan to CD14+ trong PBMC toan phin bing
VSTB174 (thu duge tt VSTB112). Trong mdi phén cta thir nghiém, céc té bao duge U
v6i PBS, IgG1 khéng thé dbi chimg, hoic VSTB174 véi ndng do 1, 0,1 hodc 0,01
ug/ml. Nhém bén trai thé hién CD80 MFI; nhom bén phai thé hién HLA-DR MFI (hai
ngudi cho duge thir nghiém véi ké qua dai dién duge thé hién).

Fig. 33: D thi thé hién hoat tinh ADCC ctia VSTB174 duoc dinh huéng chéng
lai cac té bao K562-VISTA.

Fig. 34: D) thi thé hién hoat tinh ADCP cta VSTB174 dugc dinh hudng chéng
lai c4c t& bao K562-VISTA. Ca hai khing thé dugc md ta c6 cing Fab, nhung
VSTB174 ¢6 IgG1 Fc va VSTB140 ¢6 1gG2 v6i Fe b4t hoat.

Fig. 35: Db thi thé hién su thuc bao qua trung gian mAb cia VSTB174,
VSTB149 hodc VSTB140 chéng lai K562-VISTA. Mbi mAb dugc thir nghiém béng 7
lidu hon kém nhau 10%5 14n, ndm trong khoang tir 0,0008 pg/ml dén 0,56 ug/ml.

Fig. 36: Do thi thé hién sy thuc bdo qua trung gian mAb cua VSTB174,
VSTB149 hodic VSTB140 chéng lai cac € bao thudc dong té bao u tily K562. Mbi
mAb dugc thit nghiém bing 7 lidu hon kém nhau 10%5 1in, nim trong khoang tir
0,0008 pg/ml dén 0,56 ug/ml.

Fig. 37: Nghién ctru hiéu luc khdi u MB49 danh gia VSTB123 1, 5, 7,5, va 10
mg/kg & chudt nhit VISTA-KI cai. Thé tich khéi u 14 khoang 50 mm? khi bat dau sir
dung lidu vao ngdy 6 sau khi cdy ghép. VSTB123 1a VSTB112 Fab duoc ghép vao
khung Fc cta chudt va lién két véi VISTA ngudi & chudt nhit VISTA-KI.

Fig. 38: Db thi thé hién ring cic té bao CDI14+ biéu hién VISTA & mic
cao/trung binh dugc phét hién & 13/13 mAu ung thu phdi, ciing nhu & mod phdi xa va

mau ngoai vi cia bénh nhan.
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Fig. 39: Nhuém THC d6i véi VISTA & bénh ung thu phéi bang cach st dung
GGS.

M3 ta chi tiét sing ché

Phin md ta v& cac phuong 4n 1am vi du theo sang ché 13 nhu sau.

Sang ché @& cap dén khang thé khang phdi tir ho globulin mién dich méi goi 1a
yéu t6 Gc ché globulin mién dich ving V hoat hoa t¢ bao T (V-domain
Immunoglobulin Suppressor of T cell Activation - VISTA) (Genbank: JN602184)
(Wang et al., 2010, 2011). VISTA tuong ddng véi PD-L1 nhung thé hién kiéu biéu
hién ddc ddo ma bi gidi han & khoang tao huyét. Cu th8, VISTA dugc biéu hién chu
yéu va & mitc cao trén cac té bao tiy CD11b"e", va dugce bidu hién & muc thip trén céc
té bao T CD4* va CD8". Thé twong ddng & ngudi c6 khoang 85% twong ddng véi
VISTA chudt va cé kiéu biéu hién tuong tu (Lines et al., Cancer Research 74:1924,
2014). VISTA duoc biéu hién trén cac té bao trinh dién khing nguyén (APC) tc ché
su tang sinh té bao T CD4* va CD8" va sy san xuit xytokin théng qua thy thé ciing ho
khong phu thudc PD-1. Trong m6 hinh bénh viem nfo tay tu mién (EAE -
experimental autoimmune encephalomyelitis) thu dong, khang thé don dong dic hiéu
VISTA ting cudng dép tmg mién dich phu thudc té bao T va lam bénh thém trdm
trong. Sy biéu hién VISTA qua muc trén cc té bao khdi u lam suy yéu mién dich bao
vé chéng khdi u & vat chi co khdi u. Nghién ctr vé VISTA ngudi khang dinh chic
nang tc ché ctia né trén cc té bao T ngudi (Lines et al Cancer Research 74:1924,
2014,. Cac nghién ciru cia Flies va cac dong téc gid cling cho thiy VISTA (goi 1a PD-
1H) 12 phan ti¥ e ché mién dich tiém ning (Flies et al., 2011). VISTA dugc md ta chi
tiét hon trong don My sb US 20130177557 Al da cong bd va Patent M§ s6 7,919,585
va 8,236,304, duoc két hop toan bd & day bang cach vién dan.

VISTA 1a yéu t§ didu hoa diém kidm soét tiéu cuc ma e ché dap tng mién dich.
Nhu duge md ta trong Vi du 12 trong ban md ta, viéc diéu tri bang khang thé don dong
dc hidu VISTA & cic md hinh khéi u chudt da thé hién ddo nguoce ddc tinh fic ché cua
vi moi trudng khéi u va ting cudng mién dich bao vé chbéng khi u, do d6, chimg to
tiém ning lam liéu phdp méi dé diéu tri mién dich bénh ung thu cua khang thé don
dong khang VISTA.
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Céc khang thé va doan khang thé theo sang ché

Thuét ngft "khang th8" nghia 12 bao gdm khéng thé da dong, khing thé don dong
(mADb), khang thé kham, khang thé duoc 1am gidng nhu ctia ngudi, khang thé nguoi va
khang thé khang idiotyp (anti-Id), cling nhu doan, ving hozc dan xudt cta chung, dugc
tao ra bang k¥ thut bt ky da biét, nhu, nhung khéng chi gii han &, phan cit bing
enzym, tdng hop peptit hodc cac k¥ thuat ti t6 hop. Khang thé khang VISTA theo
sang ché c6 kha ning lién két véi cac vimg ctia VISTA ma didu bién, diéu hoa, hodc
tang cudng ddp tng midn dich. Theo mot s6 phuwong 4n, cac khang thé trc ché canh
tranh mot hodc nhidu khang thé khang VISTA dwoc mb ta trong ban mo td. Phuong
phap xac dinh xem hai hay nhiéu khang thé ¢ canh tranh lién két véi cung dich hay
khong 13 d biét trong linh vuc nay. Vi dy, thir nghiém lién két canh tranh c6 thé duoc
st dung dé x4c dinh xem mot khéng thé ¢4 chin lién két cua khang thé khac véi dich
hay khong. Thong thudng, thir nghiém lién két canh tranh bao gdm viéc sir dung khéng
nguyén dich dwoc tinh ché (vi du, PD-1) lién két véi co chit rén hodc t bao, phan tir
lién két thir nghiém khong dénh d4u, va phén tir lién két d6i chimg danh ddu. Kha ning
trc ché canh tranh dugc do bang cach xac dinh lugng nhan lién két v6i bé mit rin hodc
t€ bao voi su 6 mit cia phan tir 1ién két thir nghiém. Phén tir lién két thir nghiém ludn
¢6 mit voi lugng du. Théng thuong, khi phan tir lién két canh tranh c6 mit vé6i luong
du, né s& tc ché lién két dic hiéu cua phan tir lién két d6i ching véi khéng nguyén
thong thudng ft nhat 50-55%, 55-60%, 60-65%, 65-70%, 70-75%, hoac hon. Theo mdt
s& phuong 4n, kha ning tic ché canh tranh dugc x4c dinh bing cach st dung thi
nghiém ELISA tc ché canh tranh,

Céc khéang thé da dong 13 céc quan thé phan tir khéng thé khac nhau thu duoc tir
huyét thanh cua dong vat duoc giy mién dich bang khang nguyén. Khang thé don
dong chtra quin thé khang thé gin nhu ddng nhét dic hidu véi cac khang nguyén, quan
thé nay chua cac vi tri lién két epitop gan nhu twong ty nhau. C6 thé thu dwogc céc
khang thé don dong bing nhitng phuong phap di biét dbi v6i ngudi c6 hiéu biét trung
binh trong linh vuc k§ thuit nay. Xem, vi du tai liéu ctia Kohler va Milstein, Nature,
256:495-497 (1975); U.S. Pat. No. 4,376,110; Ausubel et al., eds., Current Protocols in
Molecular Biology, Greene Publishing Assoc. and Wiley Interscience, N.Y., (1987,
1992); va tai liéu ctia Harlow va Lane ANTIBODIES: A Laboratory Manual Cold
Spring Harbor Laboratory (1988); Colligan et al., eds., Current Protocols in
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Immunology, Greene Publishing Assoc. and Wiley Interscience, N.Y., (1992, 1993),
ndi dung cua cac tai liéu ndy duoc két hop nguyén ven béng cach vién dan. Cac khang
thé nhu vay c6 thé 1a 16p globulin midn dich bit ky bao gom IgG, IgM, IgE, IgA,
GILD va 16p phu bit ky ctia chiing. Thé lai san xuét khang thé don dong theo sang ché
¢6 thé dugce nudi céy in vitro, tai chd hoic in vivo.

Sang ché cfing bao gdm céc doan dong héa, cac phan cu thé va cac bién thé cta
chung, bao gdm cac thé bat chuéc khang thé hoic bao gdm cac phin ctia khang thé ma
bat chude ciu tric va/hodc chirc nang cia khang thé hodc doan cu thé hodc phén cua
ching, bao gdm cac khang thé chubi don va doan khang thé ctia chiing. Cac doan chitc
ning bao gdm céc doan lién két khang nguyén ma lién két v6i protein VISTA cua
dong vat cd vu. Vi du, cac doan khang thé ¢4 kha nang lién két véi VISTA hoiic phén
ctia nd, bao gdm, nhung khéng chi gii han & Fab (vi dy, bing cach ddng hoa bing
papain), Fab' (vi du, bing cach dong héa bang pepsin va khir mot phan) va F(ab’), (vi
du, bang cach ddng hoa bing pepsin), facb (vi du, bang cach ddng hoa bing plasmin),
pFc’ (vi du, bang cach ddng hoa bing pepsin hozc bang cach ddng hoa bang plasmin),
Fd (vi dy, bang cach déng hoéa bang pepsin, khir mot phﬁn va tai két tu), cac doan Fv
hodc scFv (vi dy, bang k¥ thuat sinh hoc phan tir), thudc pham vi cua sang ché (xem,
vi du, Colligan, Immunology, trén day). Cac doan khang thé theo sang ché ciing bao
gém cac doan duoc thdo lun va mo ta trong Aaron L. Nelson, mAbs 2:1, 77-83
(January/February 2010), dugc két hop toan bo b%ng cach vién dan.

Céc doan nhu vay c6 thé dugc tao ra, vi du, bang cach phan c4t bang enzym, cic
k§ thuat tdng hop hodc tai t6 hop, da biét trong linh vuc ndy va/hogdc nhu duge md ta
trong ban mo ta. Cac khang thé cling c6 thé duge tao ra & nhidu dang cit cut khac nhau
bing cach sir dung cac gen khang thé trong d6 mot hodc nhidu codon két thic duogc
dwa vao phia trude cta vi tri két thic tu nhién. Vi dy, gen t6 hop mé hoa phan chudi
ning F(ab"), ¢6 thé dugc thiét ké d& bao gdm trinh ty ADN ma héa mién CH1 va/hodc
ving béan 1& ciia chudi ning. Cac phan khac nhau cia khang thé c6 thé dugc ndi véi
nhau theo cach héa hoc bing cac k§ thuat thong thudng, hodc ¢6 thé dugc tao ra dudi
dang protein lién k& bang cach st dung céc k¥ thuat xtt ly di truyén.

Theo mdt phuong an, trinh ty axit amin cua chudi globulin mién dich, hogc phz“in
ctia né (vi du, ving bién ddi, CDR) c6 khoang 70-100% dong nhét (vi du, 70, 71, 72,
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
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96, 97, 98, 99, 100 hoac khoang hodc gia tri bét ky trong d6) véi trinh ty axit amin cua
chudi trinh ty bién ddi twong tmg dwgc md ta trong ban md ta. Tt hon, néu 70-100%
ddng nhét vé axit amin (vi du, 85, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 hozc
khoang hodc gia tri bét ky trong d6) duge xac dinh bang cach sir dung thuit toan may
vi tinh thich hop, nhu dé biét trong linh vuc ndy.

Vi du v& céc ving bién dbi cia chudi ning va chudi nhe dugc dua ra trong ban
mo ta.

Céc khang thé theo sang ché, hogc bién thé cu thé cua ching, c6 thé chua sb gbc
axit amin lién k& bt ky tir khang thé theo sing ché, trong d6 s6 nay dugc chon tir
nhdém céc sb nguyén gbém tir 10-100% sb gbe 1ién ké trong khang thé khang TNF. Tuy
y, trinh tu con gdm céc axit amin lidn k& c6 dd dai it nhit khoang 10, 20, 30, 40, 50,
60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230,
240, 250 axit amin hodc nhiéu hon, hoic khoang hodc gié tri bét ky trong d6. Hon nita,
s trinh tu con nhu vay c6 thé 13 sb nguyén bét ky duge chon tir nhém gdm tir 1 dén
20, nhu it nhét 2, 3, 4, hodc 5.

Nhu ngudi c6 hiéu biét trung binh vé linh vuc nay s& thiy, the sing ché bao gém
it nhit mot khang thé hoat dong sinh hoc theo sing ché. Khang thé hoat dong sinh hoc
¢6 hoat tinh ddc hiéu it nhit 20%, 30%, hodc 40%, va tdt hon 1a it nhit 50%, 60%,
hodic 70%, va tét nhat 1 it nhdt 80%, 90%, hodc 95%-100% ciia khang thé tw nhién
(khong tdng hop), ndi sinh hodc ¢6 lién quan va dd biét. Phuong phép thur nghiém va
dinh tinh céc s6 do hoat tinh enzym va do dac hiéu co chét, 1a da biét ro ddi v6i ngudi
¢6 hiéu biét trung binh v& linh vuc nay.

Gén nhu tuong ddng chi hop chat c6 it nhit 85% (vi dy, it nhét 95%) dong nhét
va it nhit 85% (vi du, it nhét 95%) hoat tinh ctia khang thé tu nhién (khong tong hop),
ndi sinh hodc c6 li€n quan va da biét.

Nhu duoc st dung trong ban md ta, thuat ngtt “khang thé ngudi” chi khang thé
trong d6 gn nhw moi phén ctia protein (vi dy, CDR, ving khung, cac mién CL, CH (vi
du, CH1, CH2, CH3), ving ban 18, (VL, VH)) 1a gin nhu khong sinh mién dich &
ngudi, voi chi céc thay dbi hodc bién dbi nho vé trinh tw. Tuong ty, cac khang thé
dugc goi 1a khang thé linh trudng (khi, khi diu ché, khi chimpanzee, va twong tu), loai
gam nhim (chudt nhét, chudt cdng, va twong ty) va cac dong vat c6 vi khic chi khang

thé dic hiéu céc loai, giéng phu, giéng, ho phy, ho. Hon nita, cac khang thé kham c6
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thé bao gdm tb hop bat ky clia cac khéng thé trén day. Cac thay ddi hodc bién ddi nhu
vAy tiy ¥ va t6t hon 13 duy tri hodc 1am gidm tinh sinh mién dich & ngudi hodc cac lodi
khéc twong Gmg voéi khang thd khong cai bién. Do d6, khang thé nguoi 1a khéc voi
khang thé kham hodc khéng thé dugc lam gidng nhu cta nguoi. D chi ra ring khang
thé ngudi ¢6 thd duoc san xuit bang cc dong vat khong phai ngudi hodc t€ bao nhan
nguyén thiy hoic t& bao nhan dién hinh ma c6 kha ning biéu hién cac gen globulin
ngudi duge sép xép lai vé& mit chirc ning (vi du, chudi ning va/hodc chudi nhe). Hon
nita, khi khang th8 ngudi 1a khang thé chudi don, n6 c6 thé bao gdm peptit lién két ma
khéng phat hién dugc trong khang thé nguoi tw nhién. Vi dy, Fv ¢6 thé bao gdm peptit
lién két, nhw hai dén khoang tim glyxin hodc cac gbc axit amin khéc, ma ndi ving
bién ddi cua ning va ving bién dbi ctia chudi nhe. Céc peptit lién két nhu vay duoc
xem 13 ¢6 ngudn gdc tir ngudi.

Khang thé dc hidu kép, khang thé di dic hiéu, khang thé di lién hop hodic khing
thé twong tu cling c6 thé duge sir dung 1a don dong, t6t hon 1 khang thé ngudi hodc
duoc lam gidng nhu cia ngudi ma c6 tinh dac hidu lién két cho it nh4t hai khang
nguyén khéc. Trong truong hop nay, mot trong sb cac tinh ddc hiéu lién két 1a d6i véi
it nhat mot protein VISTA, tinh ddc hiéu kia 13 cho khang nguyén bét ky khac. Cac
phuong phép dé tao ra khang thé dic hidu kép 1a da biét. Vide sin xut khang thé dic
hiéu kép theo cach tai t6 hop ¢6 thé dua trén viéc ddng biéu hién hai cip globulin mién
dich chudi ning-chudi nhe, trong d6 hai chudi ning cé tinh dic hiéu khac nhau
(Milstein and Cuello, Nature 305:537 (1983)). Ciing xem trong WO 93/08829, U.S.
Pat. Nos. 6,210,668, 6,193,967, 6,132,992, 6,106,833, 6,060,285, 6,037,453,
6,010,902, 5,989,530, 5,959,084, 5,959,083, 5,932,448, 5,833,985, 5,821,333,
5,807,706, 5,643,759, 5,601,819, 5,582,996, 5,496,549, 4,676,980, WO 91/00360, WO
92/00373, EP 03089, Traunecker et al., EMBO J. 10:3655 (1991), Suresh et al,
Methods in Enzymology 121:210 (1986), dugc két hop toan bd & diy bang céch vién
dan.

Theo mot phuong an, sang ché @ cap dén khang thé dic hiéu kép hudng dich
VISTA va protein dich thir hai (vi du, protein didm kiém soat mién dich). Céc khang
thé dic hidu kép lam vi du bao gdm khéng thé dic hiéu kép hudng dich VISTA va PD-
L1 va khéng thé dic hidu kép hudng dich VISTA va PD-L.2.
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Céc khang thé nguoi ddc higu dbi véi cac protein VISTA nguoi hodc doan cia
ching c¢6 thé duoc tao ra khang lai khang nguyén sinh mién dich thich hop, nhu
protein VISTA hodc phan ctia né (bao gdm c4c phéan tir tdng hop, nhu peptit tong
hop).

Céc khang thé dic hidu khéc hodc khang thé dong vat c6 vii c6 chung co thé
dugc tao ra theo cach twong tu. Viéc tao ra cac khang nguyén sinh mién dich va san
xut khang thé don dong c6 thé thyc hién bing k¥ thuat thich hop bat ky da biét.

Vi du, thé lai duoc san xuit bang cich dung hop dong t& bao bt tir thich hop (vi
du, dong t€ bao u tay nhu, nhung khong chi gi¢i han 6, Sp2/0, Sp2/0-AG14, NSO,
NS1, NS2, AE-1, L.5, >243, P3X63Ag8.653, Sp2 SA3, Sp2 MAI, Sp2 SS1, Sp2 SAS,
U937, MLA 144, ACT IV, MOLT4, DA-1, JURKAT, WEHI, K-562, COS, RAJIL,
NIH 3T3, HL-60, MLA 144, NAMAIWA, NEURO 2A, hodc twong tu, hodc céc té
bao di u tiy, cac san phim dung hop cta chung, hoic té bao hoic té bao dung hop bat
ky thu duoc tir d6, hodic dong té bao thich hop bét ky khac da biét trong linh vuc nay,
xem, vi du, www.atcc.org, v6i cac té bao san xuit khang thd. Cac té bao san xuit
khang thé c6 thé bao gdm té bao lach duogc phan lap hodc dugc tach dong, té bao méu
ngoai vi, t€ bao bach huyét, t& bao amidal, hodc cac té bao mién dich khéc (vi du, té
bao B), hodc céac té bao bét ky khac biéu hién céc trinh tu ving hing dinh hogc ving
bién d6i hodc ving khung hodc ving quyét dinh bd ctru (complementarity determining
region - CDR) cua chudi ning hoic chudi nhe. Céc té bao san xuét khang thé nhu vay
¢6 thé 12 & bao tai t& hop hodc t& bao ndi sinh, va ciing c6 thé 1a té bao c6 nhan nguyén
thity hodc t& bao nhan that (vi dy, t& bao dong vat c6 vii, nhu, loai gim nhim, ngua,
gidng clru, dé, ciru, dong vét linh trudng). Xem, vi du, Ausubel, trén day, and
Colligan, Immunology, trén day, chapter 2, dugc két hop toan bo & day bing cach vién
dan.

Cac t& bao san xuét khang thé cling c6 thé thu duogc tir mau ngoai vi hodc, t6t hon
12 lach hodc hach bach huyét, ctia ngudi hode cac dong vat thich hop khac ma da duoc
gdy mién dich bang khéng nguyén cin quan tam. Té bao chu thich hop bat ky khac
cling cé thé duoc st dung d bidu hién axit nucleic di loai hodc ndi sinh mé hoa khang
thé, doan dic hiéu hodc bién thé cta nd, theo sing ché. Céc té bao dung hop (té bao
lai) hodc té bao tai td hop ¢ thé dugc phan 1ap bang cach st dung cac diéu kién nudi

cdy chon loc hodc cac phwong phép thich hop da biét khéc, va tach dong bing cach
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pha lodng gidi han hoic sang loc té bao, hodic cac phuong phap da biét khac. Cac té
bao ma san xuit khang thé véi tinh ddc hiéu mong mudn c6 thé dugce chon bang thir
nghiém thich hop (vi du, thir nghiém hp thy min dich lién két enzym (enzyme-linked
immunosorbent assay - ELISA)).

Céc phuong phap thich hop khac dé san xuét hoic phan 1ap khang thé c¢6 tinh dic
hidu can thiét c¢6 thé duoc sir dung, bao gdm, nhung khong chi gidi han &, cac phuong
phap chon loc khéng thé t4i t6 hop tir thu vién peptit hodc protein (vi du, nhung khong
chi gi¢i han &, thé thuc khun, ribosom, oligonucleotit, ARN, cADN, hodc tuong tu,
thy vién biéu hién; vi du, sin c6 tir Cambridge antibody Technologies,
Cambridgeshire, UK; MorphoSys, Martinsreid/Planegg, DE; Biovation, Aberdeen,
Scotland, UK; Bioinvent, Lund, Sweden; Dyax Corp., Enzon, Affymax/Biosite; Xoma,
Berkeley, Calif.; Ixsys. Xem, vi du, PCT/GB91/01134; PCT/GB92/01755;
PCT/GB92/002240; PCT/GB92/00883; PCT/GB93/00605; PCT/GB94/01422;
PCT/GB94/02662; PCT/GB97/01835; ; W090/14443; W090/14424; W090/14430;
PCT/U594/1234; WO092/18619; WO096/07754; EP 614 989 ; WO095/16027 ;
WO88/06630; WO090/3809 ; U.S. Pat. No. 4,704,692 ; PCT/US91/02989 ;
WO089/06283; EP 371 998; EP 550 400; ; EP 229 046; PCT/US91/07149 ; hodc céac
peptit hodc protein dwoc tao ra mot cach ngiu nhién --U.S. Patent Nos. 5,723,323;
5,763,192; 5,814,476, 5,817,483; 5,824,514; 5,976,862; WO 86/05803, EP 590 689,
duogc két hop toan b & day b%lng cach vién din, hodc dua trén viée gdy mién dich
dong vat chuyén gen (vi du, chudt SCID, Nguyen et al., Microbiol. Immunol. 41:901-
907 (1997); Sandhu et al., Crit. Rev. Biotechnol. 16:95-118 (1996); Eren et al.,
Immunol. 93:154-161 (1998), dugc két hop toan bd bing cach vién din cling nhu cic
patent va don sang ché lién quan) ma c6 kha ning san xuit tip hop cac khang thé
ngudi, nhu da biét trong linh vuc nay va/hodc nhu duge md ta trong ban md ta. Cac k§
thuat nhu vy, bao gdm, nhung khong chi giéi han &, k§ thuat biéu hién ribosom
(Hanes et al., Proc. Natl. Acad. Sci. USA, 94:4937-4942 (May 1997); Hanes et al.,
Proc. Natl. Acad. Sci. USA, 95:14130-14135 (November 1998)); cong nghé san xuét
khang thé don bao (U.S. Pat. No. 5,627,052, Wen et al., J. Immunol. 17:887-892
(1987); Babcook et al., Proc. Natl. Acad. Sci. USA 93:7843-7848 (1996)); k¥ thuat gel
vi nhé giot va k¥ thuat dém t& bao kidu dong (Powell et al., Biotechnol. 8:333-337
(1990); One Cell Systems, Cambridge, Mass.; Gray et al., J. Imm. Meth. 182:155-163

-19-



31859

(1995); Kenny et al., Bio/Technol. 13:787-790 (1995)); B-cell selection (Steenbakkers
et al., Molec. Biol. Reports 19:125-134 (1994); Jonak et al., Progress Biotech, Vol. 5,
In Vitro Immunization in Hybridoma Technology, Borrebaeck, ed., Elsevier Science
Publishers B.V., Amsterdam, Netherlands (1988)).

Cac phuong phap thao tac hy thudt hodc lam gibng nhu cia ngudi céc khang thé
ngudi hodc khong phai ctia ngudi ciing ¢6 thé duoc st dung va di dugce biét 1 trong
linh vuc nay. Thong thuong, khang thé dugc 1am giéng nhur ciia ngudi hodc dugc thao
tac k¥ thudt c6 mot hodc nhiéu céc gde axit amin tir ngudn khong phai ngudi non-
human, vi du, nhung khong chi giéi han & chudt nhét, chudt céng, tho, dong vat linh
trudng khong phai nguoi hodc dong vat cd va khac. Cac cac gbc axit amin cla nguoi
nay thuong goi 13 gbc "nhap khau", ma thudng thu dugce tir ving bién ddi, ving hing
dinh hodc mién "nhap khiu" khac ctia trinh tw d4 biét cta ngudi. Céc trinh tu Ig ngudi
dd biét dugc boc 10, vi du, tai www.ncbi.nlm.nih.gov/entrez/query.fegi;
www.atcc.org/phage/hdb.html, duge két hop toan bd & ddy bang cach vién dan.

Céc trinh ty dugc nhap khiu nay c6 thé duoc sir dung dé 1am giam tinh sinh mién
dich hodc lam gidm, ting cudng hodc bién ddi kha ning lién két, 4i luc, kha luc, tinh
dac hidu, thoi gian ban hiy, hodc dic didm bét ky thich hop khac, nhu di biét trong
linh vue nay. N6i chung, mdt phan hodc toan bd céc trinh tw CDR ngudi hodc khong
phai cua ngudi duoc giit lai trong khi mdt phan hodc toan by trinh tw khong phai cua
ngudi thugc ving khung va’hodc vung hing dinh dugc thay bing céc axit amin khac
hodc clia ngudi. Céc khang thé ciing ¢6 thé tily ¥ duge 1am giéng nhu clia ngudi duy
tri duoc ai luc cao véi khang nguyén va cac dac tinh sinh hoc mong mubn khéc bang
céch str dung céc md hinh globulin mién dich ba chiéu da bit dbi v6i nguoi c6 hidu
biét trung binh v& linh vuc nay. Cac chuong trinh mdy tinh ma minh hoa va thé hién
céc chu tric ¢6 cAu hinh ba chidu c6 thé c¢6 cua trinh tu globulin mién dich dwgc chon
12 sén c6. Viée kiém tra cac hién thi ndy cho phép phan tich vai trd c¢6 vé thich hop cia
céc gdc trong viée tao ra chirc ning cho trinh tw globulin mi&n dich tiém ning, tic 1a
phan tich cdc gbc ma anh huéng dén kha ning lién két clia globulin mién dich tiém
nang voi khang nguyén cua nd. Theo cach nay, cac gbc ving khung (FR) c6 thé dugc
chon va két hop tir bén nhan va c4c trinh tu nhap khéu sao cho dat duoc dic tinh mong
mudn ctia khéng thé, nhu i luc véi (cac) khang nguyén dich tang. N6i chung, cac gbe

CDR tryc tiép va gan nhu c6 lién quan nhét dén anh huong 18n lién két khang nguyén.
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Viéc 1am cho giéng nhu ciia ngudi hodc thao tac k§ thudt cac khang thé theo sang ché
¢6 thé duoc thuc hién bing cach st dung phuong phép bt ky da biét, nhw nhung
khong chi giéi han & cdc phwong phap duoc md ta trong, vi du, Winter (Jones et al.,
Nature 321:522 (1986); Riechmann et al., Nature 332:323 (1988); Verhoeyen et al.,
Science 239:1534 (1988)), Sims et al., J. Immunol. 151: 2296 (1993); Chothia and
Lesk, J. Mol. Biol. 196:901 (1987), Carter et al., Proc. Natl. Acad. Sci. U.S.A. 89:4285
(1992); Presta et al., J. Immunol. 151:2623 (1993), U.S. Pat. Nos. 5,723,323,
5,976862, 5,824514, 5,817483, 5,814476, 5,763,192, 5,723,323, 5,766,886, 5,714,352,
6,204,023, 6,180,370, 5,693,762, 5,530,101, 5,585,089, 5,225,539; 4,816,567, duoc
két hop toan bo & day bing cach vién din, bao gdm cac tai lidu tham khao dugc bién
dan trong d6.

Khang thé khang VISTA ciing c6 thé tily ¥ dwoc tao ra bang cach gdy mién dich
dong vat chuyén gen (vi du, chudt nhén, chudt céng, tho, chudt dong, dong vat linh
truong khong phai nguoi, va tuong tu) c6 kha ning san xuét tap hop cic khéng thé
ngudi, nhu dugc mé ta trong ban md ta va/hodc nhu da biét trong linh vuc nay. Céc té
bao ma san sinh ra khang thé khang VISTA cua ngudi c6 thé duoc phan lap tir cac
dong vat nhu vay va lam cho bét tir bang cach st dung cdc phuong phép thich hop,
nhu ¢4 phuong phap duge md ta trong ban mo ta.

Cac dong vat chuyén gen ma c6 thé san xuét tap hop cac khang thé ngudi ma lién
két v6i khang nguyén ngudi co thé duoc san xuit bang cac phuong phap, da biét (vi
dy, nhung khong chi giéi han &, U.S. Pat. Nos. 5,770,428, 5,569,825, 5,545,806,
5,625,126, 5,625,825, 5,633,425, 5,661,016 va 5,789,650 cép cho Lonberg et al;
Jakobovits et al. WO 98/50433, Jakobovits et al. WO 98/24893, Lonberg et al. WO
98/24884, Lonberg et al. WO 97/13852, Lonberg et al. WO 94/25585, Kucherlapate et
al. WO 96/34096, Kucherlapate et al. EP 0463 151 B1, Kucherlapate et al. EP 0710
719 Al, Surani et al. U.S. Pat. No. 5,545,807, Bruggemann et al. WO 90/04036,
Bruggemann et al. EP 0438 474 B1, Lonberg et al. EP 0814 259 A2, Lonberg et al. GB
2 272 440 A, Lonberg et al. Nature 368:856-859 (1994), Taylor et al., Int. Immunol.
6(4)579-591 (1994), Green et al, Nature Genetics 7:13-21 (1994), Mendez et al.,
Nature Genetics 15:146-156 (1997), Taylor et al., axit nucleics Research 20(23):6287-
6295 (1992), Tuaillon et al., Proc Natl Acad Sci USA 90(8)3720-3724 (1993),
Lonberg et al., Int Rev Immunol 13(1):65-93 (1995) and Fishwald et al., Nat
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Biotechnol 14(7):845-851 (1996), dugc két hop toan b & day bang cach vién din).
N6i chung, cc chudt niy mang it nhit mot gen chuyén chita ADN tiy it nhat mét locus
globulin mién dich ngudi ma dwoc sip xép lai v& mit chic ning, hodc c6 thé trai qua
su sép xép lai vé mit chiic nang. Céc locus globulin mién dich ndi sinh & cac chudt
nhu vay c6 thé bi pha v& hoic x6a bd dé loai bd kha ning san xuit khang thé dugc ma
héa bdi cac gen ndi sinh cia dong vat.

Viée sang loc cac khang thé vé& kha ning lién két ddc hidu véi cac protein hozic
doan tuong tw co thé thuc hién mot cac thudn tién béng cach st dung thu vién biéu
hién peptit. Phuong phap niy bao gdm budc sang loc cic bd suu tap peptit 16n ¢ thu
duoc céc thanh phin riéng 1& ¢6 chirc ning hoic cdu triic mong mudn. Viée sang loc
khang thé tir thu vién biéu hién peptit d& duoc biét 15 trong linh vuc nay. Céc trinh tu
peptit duge bidu hién c6 thé dai tir 3 dén 5000 axit amin hozc hon, thudng dai tir 5-100
axit amin, va phd bién 1a dai khoang 8 dén 25 axit amin. Ngoai cac phuong phap téng
hop héa hoc truc tiép dé tao ra cac thu vién peptit, mot sé phuong phap ADN tai t6
hop d3 duge md ta. Mot loai bao gdm viée biéu hién trinh tu peptit trén bé mit cua
thuc khudn thé hodc té bao. Mdi thuc khuin thé hoic t& bao chia trinh tu nucleotit ma
héa trinh tu peptit cu thé duoc biéu hién. Cac phwong phap nhu vay dupuc mo ta trong
cong bd don PCT s6 91/17271, 91/18980, 91/19818, va 93/08278. Cac hé khac d tao
ra thu vién peptit c¢6 cac khia canh ca v& tdng hop héa hoc in vitro va phuong phép tai
t6 hop. Xem, Cong bd don PCT s6 92/05258, 92/14843, va 96/19256. Ciing xem, U.S.
Patent Nos. 5,658,754; va 5,643,768. Céc thu vién biéu hién peptit, vecto, va kit sang
loc ¢6 ban trén thi trudng tir nhitng nha cung cip nhu Invitrogen (Carlsbad, Calif.), va
Cambridge antibody Technologies (Cambridgeshire, UK). Xem, vi du, U.S. Patent
Nos. 4,704,692, 4,939,666, 4,946,778, 5,260,203, 5,455,030, 5,518,889, 5,534,621,
5,656,730, 5,763,733, 5,767,260, 5,856,456; 5,223,409, 5,403,484, 5,571,698,
5,837,500, duoc chuyén nhugng cho Dyax, 5,427,908, 5,580,717; 5,885,793, dugc
chuyén nhuong cho Cambridge antibody Technologies; 5,750,373, duogc chuyén
nhuong cho Genentech, 5,618,920, 5,595,898, 5,576,195, 5,698,435, 5,693,493, va
5,698,417.

Cac khang thé theo sang ché ciing c6 thé duoc tao ra bang cach st dung it nhét
mdt axit nucleic md héa khang thé khang VISTA dé tao ra dong vat chuyén gen, nhu

dé, bo, ctru, va tuong tw, ma san xuat ra cac khang thé nhu vay trong sita ciia ching.

-2



31859

Céc dong vat nhu véy cling c6 thé dwoc tao ra bang cach phuong phép da biét. Xem, vi
du, nhung khong chi giéi han &, U.S. Pat. Nos. 5,827,690; 5,849,992; 4,873,316;
5,849,992; 5,994,616; 5,565,362, 5,304,489, va tuong tu, dugc két hop toan bd & day
bang cach vién dan.

The khang thé khang VISTA theo séng ché ciing c6 thé duoc tao ra bang cashc
st dung thuc vat chuyén gen, theo cac phuong phip dia biét. Cling xem, vi du, Fischer
et al., Biotechnol. Appl. Biochem. 30:99-108 (October, 1999), Cramer et al., Curr.
Top. Microbol. Immunol. 240:95-118 (1999) and references cited therein; Ma et al.,
Trends Biotechnol. 13:522-7 (1995); Ma et al., Plant Physiol. 109:341-6 (1995);
Whitelam et al., Biochem. Soc. Trans. 22:940-944 (1994); va cac tai li¢u tham khao
duoc vién dan trong do. MB&i tai liéu tham khao trén day duoc dugc két hop toan bd &
day bang cach vién dan.

Cac khang thé theo sang ché c6 thé lién két véi VISTA ngudi véi khoang ai luc
(Kp) rong. Theo mdt phuong an duoc uu tién, it nhét mot khang thé don dong ngudi
theo sang ché tily v c6 thé lién két v6i VISTA ngudi véi i luc cao. Vi du, khang thé
don dong ngudi c¢b thé lién két véi VISTA ngudi v6i Kp bing hodc nhd hon khoang
107 M, nhu nhung khong chi giéi han ¢, 0,1-9,9 (hoac khoang hodc gid tri bat ky trong
d6) x 107, 108, 10, 101, 101, 1012, 103 hozc khoang hoic gi4 tri bit ky trong dé.
Theo mét sé phuong 4n, khang thé hodc doan khang thé ¢6 thé lién két véi VISTA
ngudi véi 4i luc it nhit 1x107 lit/mol, vi du, it nhdt 1x10°8 lit/mol, vi du, it nhit 1x10°
lit/mol lit/mol.

Ai luc va kha luc cua khéng thé déi véi khang nguyén c6 thé duoc xac dinh bing
thuc nghiém bing cach st dung phuong phdp thich hop bat ky. (Xem, vi du,
Berzofsky, et al., "Antibody-Antigen Interactions,” In Fundamental Immunology,
Paul, W. E., Ed., Raven Press: New York, N.Y. (1984); Kuby, Janis Immunology,
W.H. Freeman and Company: New York, N.Y. (1992); va cac phuong phdp duoc md
t4 trong ban moé ta). Ai luc do duoc clia tuong tac khang th8-khang nguyén cu thé cé
thé thay d6i néu dugc do trong cac didu kién khéc (vi du, ndng d6 mudi, d@ pH). Do
do, cac phép do ai luc va cac thong s6 lién két khang nguyén khic (vi du, Kp, Ka, Kd)
t5t hon néu dugc thuc hién bing cic dung dich khang thé va khang nguyén dugc

chuan hoéa, va dung dich dém dugc chuan hda.
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Phan ti axit nucleic ,

Bing cach sir dung cac thong tin duge cung cip trong ban md ta, cac trinh t
nucleotit ma héa it nhit 70-100% céc axit amin lién k& cta it nhit mot trong sb cac
doan dic hiéu, bién thé hosc trinh tu 1ién Ung cta chung, hodc vecto dugc ky giri chira
it nhit mot trong sb cac trinh tu nay, phan tr axit nucleic theo sang ché ma hoa it nhit
mdt khang thé khang VISTA chira tit ca cac ving CDR bién d6i cta chudi ning cé
SEQ ID NO: 1, 2 va 3 va/hoic tit ca cac ving CDR bién ddi ctia chudi nhe c6 SEQ ID
NOS:4, 5 va 6 ¢6 thé thu duoc bing cach dung cac phwong phap duge md ta trong ban
md ta hodc nhu da biét trong linh vuc nay.

Céc phan tir axit nucleic theo sang ché c6 thé & dang ARN, nhu mARN, hnARN,
tARN hoic dang bat ky khéc, hoic & dang ADN, bao gdm, nhung khong chi gii han
&, CADN va ADN hé gen thu duoc bang céch tach dong hoic téng hop, hodc t6 hop
bat ky cta ching. ADN c6 thé 14 ADN soi ba, soi kép hodc soi don, hodc t& hop bt ky
clia chiing. Phan bét ky cua it nhit mot soi ADN hoic ARN c6 thé 14 soi mi héa, con
goi 12 soi ¢ nghia, hodc c6 thé 1a soi khong ma héa, con goi 14 soi dbi nghia.

Céc phan tir axit nucleic phan 14p theo sang ché c6 thé bao gdm céc phan tir axit
nucleic chtta khung doc m& (open reading frame - ORF), vi du, nhung khéng chi gigi
han &, it nhat mdt phan cu thé trong sb it nhit mot CDR, nhu CDR1, CDR2 va/hoic
CDR3 ciia it nhat mot chudi ning hoic chudi nhe; cic phan tir axit nucleic chira trinh
ty ma hoéa cia khang thé hoic doan khang thé khang VISTA, vi du, doan chtra ciing
bién ddi; va cac phéan tir axit nucleic chira trinh tu nucleotit khic véi céc trinh tu duoc
md ta trén day nhung, do thodi héa mi di truyén, vAn ma hoéa it nhit mot khang thé
khang VISTA nhu duge mb ta trong ban md ta va/hoic nhu da biét trong linh vuc nay.
Ngudi ¢é hiéu biét trung binh vé& linh vuc nay s& dé dang tao ra céc bién thé axit
nucleic thoai héa ma ma héa khang thé khang VISTA cu thé theo sang ché. Xem, vi
du, Ausubel, et al., trén ddy, va cac bién thé axit nucleic nhu vay thuéc pham vi clia
sang ché.

Nhu dugce chi ra trong ban md ta, cac phan tir axit nucleic theo sang ché ma chira
axit nucleic ma héa khéng thé khang VISTA c6 thé bao gdm, nhung khong chi gi6i
han &, cac phan tr axit nucleic ma héa trinh ty axit amin ctia doan khang thé; trinh tu

ma hoa clia toan bd khang thé hoic phﬁn cua no; trinh ty ma hoa cua khang thé, doan
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hoac phén, cling nhu céc trinh tu bd sung, nhu trinh ty ma hoa cua it nhét mot trinh ty
din hodc peptit dung hop, véi céc trinh tw ma hoa da bd sung néu trén hodc khong,
nhu it nhit mot intron, cling véi céc trinh tw khong ma hoa bd sung, bao gdm nhung
khong chi giéi han &, cac trinh ty 5' va 3' khong ma héa, nhu cac trinh ty dugc phién
ma nhung khong duoc dich m3 ma dong vai trd trong su phién mé, xtr Iy mARN, bao
gdm ghép nbi va cac tinh hidu polyadenyl héa (vi dy, lién két v&i ribosom va d 6n
dinh cia mARN); trinh tw m3 héa bd sung ma ma hoéa céc axit amin bd sung, nhu céc
axit amin ma tao ra céc chic ning bd sung. Do d9, trinh tw ma hoa khang thé co thé
dugc dung hop véi trinh tu danh dAu, nhu trinh tr m3 héa peptit ma tao thuan lgi cho
viéc tinh ché khang thé dung hop chita doan hodc phén khéng thé nay.

Céc gen cua nguwdi ma ma héa Human cac ving hang dinh (C) cla khing thé,
doan va ving theo sang ché c6 thé thu duoc tir thu vién gan bao thai nguoi, bang céc
phuong phép di biét. Cac gen ving C ngudi c6 thé thu duoc tir t& bao ngudi bat ky
bao gdm cac té bao ma biéu hién va san xuét cac globulin mién dich ngudi. Ving Cu
cia ngudi ¢6 thé thu duoc tix 16p hodc 16p phu khang thé bat ky da biét cua cée chudi
H ctia nguoi, bao gém Y, 1, o, & hodc € va cac kiéu phu cta chung, nhu G1, G2, G3 va
G4. Vi 16p phu khang thé ctia chudi H chiu tréch nhiém cho nhidu chirc ning tic dong
khac nhau cta khang thé, viéc lya chon ving Cy s& duge dAn dit boi cac chirc ning tac
dong mong mudn, nhu ¢ dinh b thé, hodc hoat tinh doc té bao phu thudc khing thé
(antibody-dependent cellular cytotoxicity - ADCC).

Dugc phim

Céc dugc phém duoc bdc 10 trong ban md ta duoc bao ché theo cac quyt rinh
chudn va duoc st dung & cic lidu duoc chon dé didu tri, vi du, lam gidm, ngin ngira,
hodc loai trir, hodc lam chdm hodc lam ngung su tién trién cta, tinh trang bénh ly can
didu tri (xem, vi du, Remington’s Pharmaceutical Sciences, Mack Publishing
Company, Easton, PA, and Goodman and Gilman’s The Pharmaceutical Basis of
Therapeutics, McGraw-Hill, New York, N.Y., ndi dung cua céc tai liéu nay duogc két
hop & day bang céch vién dén, v& md ta chung céc phuong phap dé st dung cic tac
nhan khéc nhau dé diéu tri cho ngudi). Cac duge ohaamr nay chira cic khang thé dugc
boc 16 va thc nhan c6 thé duge phan phdi bing cc hé phan phéi c6 kiém soat hogc giai

phéng kéo dai (vi dy,vién nang, nén phén huy sinh hoc). Vi du v& cac hé giai phong
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cham d& phan phdi thudec ma cé thé thich hop dé st dung dugc phim chira céc hop
chét duoc bdc 16 duge mo ta trong, vi du, U.S. Patent Nos. US 5,990,092; 5,039,660,
4.452.775; va 3,854,480, the toan bd ndi dung cia cac tai liéu nay duoc két hop ¢ day
bang cach vién dan.

D& bao ché duoc phim tir khang thé va/hodc doan khang thé khang VISTA theo
sang ché, cac chit mang dugc dung cé thé & dang rin hoic long. Cac ché pham dang
ran bao gém bot, vién nén, vién tron, vién nang, vién nhén, thudc dan, va céc hat phan
tan duoc. Vi du, cac hop chét theo sang ché ¢6 thé & dang bot dé hoan nguyén & thoi
diém phan phdi. Chit mang rén c6 thé 1a mot hodc nhiéu chit ma ciing c6 thé hoat
dong dudi dang chét pha logng, chét tao hwong, cht hoa tan, chét 1am tron, chit tao
huyén phu, chét két dinh, chit bio quan, chit géy rd vién nén, hodc nguyén ligu tao
nang. Trong thudc bot, chit mang 12 chét rin dugc nghién min trong hdn hop véi thanh
phén hoat tinh dugc nghién min.

Cc thudc bot va vién nén tdt hon 1a chira tir khoang mot dén khoang bay muoi
phin trim 13 thanh phan hoat tinh. C4c chét mang thich hop 14 magie carbonat, magie
stearat, talc, dudng, lactoza, pectin, dextrin, tinh bot, gelatin, tragacan, metylxenluloza,
natri caboxymetylxenluloza, sap c6 nhiét 4o nong chay thap, bo ca cao, va twong tu.
Vién nén, bdt, vién nhén, vién ngdm det, tim mong tan chay nhanh, vién nang va vién
tron ¢6 thé duoc st dung duéi dang dang lidu rén chira thanh phén hoat tinh thich hop
dé dung qua dudng miéng.

Céc dugc phdm dang 1éng bao gdm dung dich, hdn dich, dang thut gilt, va nhii
dich, vi du, nudc hodc dung dich nude propylen glycol. Dé tiém ngoai dudng tiéu hoa,
céc duge phim dang 16ng c6 thd dwoc bao ché trong dung dich nude polyetylen glycol.

Dugc phim c6 thd & dang lidu don vi. O dang nhu vay, dugc phim dugc chia
nho thanh céc lidu don vi chira lugng thanh phin hoat tinh thich hgp. Dang lidu don vi
¢6 thé 1a duoc phém duoc bao gobi, goi chira lugng liéu don vi riéng ré. Liéu luong c6
thé thay d6i tly thudc vao yéu ciu ciia bénh nhan, mirc dd nghiém trong cla tinh trang
bénh 1y can diéu tri, hop chit dugc st dung va dudng su dung. Véc xéac dinh lidu
luong chinh xéc d6i v6i ting trudng hop cu thé 13 thudc vé k§ ning ctia ngudi c6 hiéu
biét trung binh vé linh vyc nay.

Tuong tu, dugc phém ¢6 thd chira, néu mudn, cac chét twong thich khac, vi du,

duoc chét, chit didu tri hodc didu trj du phong. Céc chét diéu trj hogc diéu tri dw phong
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bao gdm, nhung khong chi giéi han &, peptit, polypeptiti, protein, protein dung hop,
phén tu axit nucleic, phan t& nhd, chét bit chude, thude tong hop, phan ti vo co, va
phéan t hitu co. Vi du vé cac loai chat nhu vy (vi dy, chit chéng ung thu) bao gdm,
nhung khong chi giéi han o, chét doc t& bao, chét Gc ché tao mach, chét diéu bién mién
dich, chét cac ding trong mién dich ung thu, va cac chét ding dé giam dau hodc dé bu
lai cac tac dong cd hai cia modt hodc nhidu tic nhan diéu tri (vi du, st dung
bisphosphonat d& 1am giam tic dung ting canxi huyét ciia glucocorticoit).

Chéat tc ché tao mach, céc chit va lidu phap thich hop dé str dung trong duoc
phim va phwong phap dugc mb ta trong ban md ta bao gdm, nhung khong chi giéi han
&, angiostatin (doan plasminogen); antithrombin III chdng tao mach; angiozym. Cac
bisphosphonat bao gérn, nhung khong chi giéi han ¢, alendronat, clodronat, etidronat,
ibandronat, pamidronat, risedronat, tiludronat, va zoledronat.

Céc chat va liéu phap didu bién mién dich thich hop dé sir dung trong dugc phim
va phuong phap dugc md ta trong ban mod ta bao gdm, nhung khong chi giéi han &,
khang thé khang thy thé t& bao T nhu khang thé khéang-CD3 (vi du, Nuvion (Protein
Design Labs), OKT3 (Johnson & Johnson), hodc khéang thé khang-CD20 Rituxan
(IDEC)), khéng thé khang-CD52 (vi du, CAMPATH 1H (Ilex)), khing thé khang-
CD11a (vi du, Xanelim (Genentech)); khang thé khang-xytokin hozc khang thé khang-
thu thé xytokin va cac chét d6i khang nhu khang thé khang-thu thé IL-2 (Zenapax
(Protein Design Labs)), khang thé khang-thu thé IL-6 (vi dy, MRA (Chugai)), va
khéng thé khang-IL-12 (CNTO1275(Janssen)), khang thé khang-TNFalpha
(Remicade(Janssen)) hodc chét d6i khang thu thé TNF (Enbrel (Immunex)), khéng thé
khang-IL-6 (BE8 (Diaclone) va siltuximab (CNTO32 (Centocor)), va cac khang thé
ma lién két dic hiéu mién dich véi khang nguyén lién quan dén khbi u (vi du,
trastuzimab (Genentech)).

Céc chit dung trong mién dich ung thu thich hop d8 sir dung trong duoc phim va
phuong phap dugc md ta trong ban md ta bao gdm, nhung khong chi gi6i han &,
ipilimumab (khiang-CTLA-4), nivolumab (khang-PD-1), pembrolizumab (khéng-PD-
1), khéng thé khéang-PD-L1, va khang thé khang-LAG-3.

Tét hon néu duge phim duge bao ché & dang don vi lidu chira lwong hitu hiéu
didu tri cta khang thé hodc doan khang thé. Vi du v& cac don vi lidu 12 vién nén va

vién nang. Ddi v6i muc dich diu tri, vién nén va vién nang c6 thé chira, ngoai thanh
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phin hoat tinh, cac chit mang théng thudong nhu chét két dinh, vi du, gobm acaxia,
gelatin, polyvinylpyrrolidon, sorbitol, hodc tragacan; chit don, vi du, canxi phosphat,
glyxin, lactoza, tinh bdt ngd, sorbitol, hodc sacaroza; chit 1am tron, vi du, magie
stearat, polyetylen glycol, silic oxit, hodc talc; chét gy rd, vi du tinh bdt khoai tay,
chét tao huong ho#c tao mau, hodc chét 1am 4m chép nhan dugc. Céc dang bao ché
long ding qua duong miéng thuong ¢ dang dung dich nudc hodc dau, hdn dich, nhil
dich, xi rd hodc c¢dn ngot ¢6 thé chira cac chét phu gia thong thudng nhu chét tao
huyén pht, chét nhii hoa, chét khong chira nuéc, chit bao quan, chét tao mau va chit
tao huong. Vi du vé cic chit phu gia dung cho dang bao ché 16ng bao gdm acaxia, dau
hanh nhén, rugu etylic, dau dira phan doan, gelatin, xi rd glucoza, glyxerin, chét béo
hydro héa in dugc, lexithin, metyl xenluloza, metyl hogc propyl para-hydroxybenzoat,
propylen glycol, sorbitol, hodc axit sorbic.

Céc chi tiét chung khac v& cac phuong phap bao ché va st dung hop chit va
duoc phém dugc mo ta trong ban mo ta 1a da biét 6 trong linh vuc nay. Xem, vi du,

U.S. Patent No. 7,820,169, ndi dung cua tai li¢u ndy duogc vién dn toan bd.

Phuong phép diéu tri

Ngudi ¢6 hidu biét trung binh v& linh vue nay, vi du, bac si 1am sang, c6 thé xéac
dinh lidu luong thich hop va dudng st dung cho khiang thé, doan khang thé hoic duogc
phdm cu thd d6i véi ca thé, can nhic viéc chon tic nhan, dang bao ché va dudng st
dung, cac yéu td khac nhau lién quan dén bénh nhéan va cac can nhic khac. Tt hon,
néu lidu lwong khong gy ra hodc chi gy ra céc tac dung phu bét loi t6i thiéu. Theo
ché d6 chia nhiéu lidu chudn, duoc chit c6 thé duge st dung theo lich sir dung lidu ma
duoc thiét k& dé duy tri ndng dd dinh trudc hodc ndng dd trong huyét tuong t6i uu &
d6i twong duoc diéu tri. Khang thé, doan khang thé va ché phém c6 thé duge bd sung &
khoang lidu thich hop bat ky hogc & lugng hitu hiéu diéu trj, vi dy, 0,1 mg/kg, 0,2
mg/kg, 0,3 mg/kg, 0,4 mg/kg, 0,5 mg/kg, 0,6 mg/kg, 0,7 mg/kg, 0,8 mg/kg, 0,9 mg/kg,
1,0 mg/kg, 1,5 mg/kg, 2,0 mg/kg, 2,5 mg/kg, 3,0 mg/kg, 4,0 mg/kg, 5,0 mg/kg, 6,0
mg/kg, 7,0 mg/kg, 8,0 mg/kg, 9,0 mg/kg, 10,0 mg/kg, 11,0 mg/kg, 12,0 mg/kg, 13,0
mg/kg, 14,0 mg/kg, 15,0 mg/kg, 16,0 mg/kg, 17,0 mg/kg, 18,0 mg/kg, 19,0 mg/kg,
20,0 mg/kg, 30 mg/kg, 40 mg/kg, 50 mg/kg 60 mg/kg, 70 mg/kg, 80 mg/kg, 90 mg/kg
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va 100 mg/kg. Theo mdt phuong 4n, lidu luong duge phdm, khang thé hoic doan
khang thé duoe st dung 13 0,1-15 mg/kg mdi 14n ding. »

Khang thé hodc doan khang thé ¢6 thé dwoc sir dung mot 1an, it nhat mdt 1an, hai
14n, it nhét hai l4n, ba 1an, hogc it nhét ba 1in mdt ngay. Khang thé hodc doan khang
thé ¢6 thé dugc st dung mot 14n, it nhit mot 14n, hai 14n, it nhét hai 14n, ba 1an, it nhat
ba 14n, bdn 14n, it nhit bdn 14n, nim 14n, it nhit nam 14n, sau 14n mot tuln, hodc it nhat
sau 1an mot tuan. Khang thé hodc doan khang thé c6 thé dugc st dung mat 1an mot
thang, it nhit mot 1an mot thang, hai 14n mot thang, it nhét hai 1an mot théang, ba lan
mot thang hodc it nhit ba 1an mot thang. Khang thé hoic doan khang thé c6 thé duoc
st dung mot 1an mdt nam, it nhat mot 14n mot ndm, hai 1dn mot nam, it nhat hai lan
mot nim, ba lan mdt nim, it nhit ba 1an mot ndm, bbn lan mot nam, it nhét bén 1an
mot ndm, nam lan mot nam, {t nhat ndm 1in mot nim, séu 1an mot nam hodc it nhit sau
14n mot ndm.

Khéng thé, doan khang thé khang VISTA va dugc phém c6 thé, vi du, duogc st
dung ngoai dudng tidu hoa hoic trong dudng tiéu hoa, bao gdm, nhung khong chi gisi
han &, trong tinh mach, dudi da, qua duong miéng, dudong truc trang, trong co, trong
mang bung, qua niém mac, qua da, trong vo, duong miii, hodc dung khu trd. Nguoi cé
hidu biét trung binh vé linh vuc ndy s& nhén thiy ring céc dang lidu sau day c6 thé
chtra cac hop chit hoic mudi duge dung twong tng ctia hop chit theo sang ché 1am
thanh phan hoat tinh. Theo mét sb phuong 4n, céc dang lidu c6 thé chira hop chit hodc
mudi duoe dung twong Gmg ctia hop chit 1am thanh phin hoat tinh.

Khang thé khang VISTA theo sang ché c6 thé duge st dung 1am maot phan cta
liéu phap két hop (vi du, véi nhau, hodc v6i mot hodc nhiéu tac nhan diéu tri khac).
Céc hop chét theo sang ché ¢6 thé duoc st dung trudc, sau hoac déng thoi véi mot
hodc nhiu tic nhan didu tri khac. Theo mdt sb phuong an, hop chét theo sang ché va
tac nhan didu tri khac cso thé duoc cing st dung ddng thoi (vi du,cing lic) dudi dang
bao ché riéng r& hoic dang bao ché két hop. Theo céc khac, céc tac nhan cé thé duoc
st dung 1an luot, duéi dang cac duoc phim riéng r8, trong khung thoi gian thich hop,
nhu duge xéc dinh bdi béac sT 14m sang c¢6 k§ nang (vi du, thoi gian da dé tac dung luoc
ly ciia cac phwong phap didu tri gbi 1én nhau). Hop chit theo sang ché va mot hodc
nhidu tac nhan diéu tri khac c6 thé dwoc st dung & dang liéu don hodc nhiéu liéu, theo

thi tw va theo lich thich hop dé dat dugc hidu qua diéu tri mong mubn.
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Sang ché cling d& xut phuong phép diéu bién hodc diéu tri it nhat mot bénh 4c
tinh & t& bao, mo, co quan, dong vat hodc bénh nhan. Theo mdt s§ phuong 4n, cac hop
chét va duogc phém theo sang ché duoc st dung dé didu tri hodc ngin nglra bénh ung
thu. Bénh ung thu c6 thé bao gdm khéi u 4c tinh hogc lanh tinh cua co quan hodc hé co
thé bat ky. Cac vi du bao gdbm, nhung khong chi giéi han &, cac bénh sau ddy: ung thu
v, ung thu hé tiéu héa/da day rudt, ung thw ndi tiét, ung thw thin kinh ni tiét, ung thu
mét, ung thu co quan sinh duc niéu, ung thu té bao mam, ung thu phu khoa, ung thu
dAu va b, ung thu huyét hoc/mau, ung thu co xuong, ung thu than kinh, ung thu hd
hép/long ngue, ung thu bang quang, ung thu két trang, ung thu truc trang, ung thu
phdi, ung thu ndi mac tir cung, ung thu than, ung thu tuyén tuy, ung thu gan, ung thu
da day, ung thu tinh hoan, ung thu thuc quéan, ung thu tuyén tién liét, ung thu ndo, ung
thu ¢d tir cung, ung thw budng trimg va ung thu tuyén giap. Cac bénh ung thu khac c6
thé bao gdbm bénh bach cAu, u hic t6, va u lympho, va bénh ung thu bét ky dugc md ta
trong ban md ta. Theo mot sb phwong an, khdi u ran bi thAm nhiém béi céc té bao tay
va/hodc t€ bao T. Theo mot s6 phuong 4n, bénh ung thu 13 bénh bach ciu, u bach
huyét, hdi chimg 1di loan sinh tiy va/hogc u tuy. Theo mot s6 phuong 4n, bénh ung
thu ¢6 thd thudc loai hodc kidu bét k¥ ciia bénh bach ciu, bao gdm bénh bach cau
lympho bao hodc bénh bach ciu sinh tiy, nhu, vi dy, bénh bach cau nguyén bao
lympho cip (acute lymphoblastic leukemia - ALL), bénh bach cau lympho bao man
tinh (chronic lymphocytic leukemia - CLL), bénh bach cau tiy (sinh tiy) cép (acute
myeloid (myelogenous) leukemia - AML), bénh bach cAu sinh tiy man tinh (chronic
myelogenous leukemia - CML), bénh bach cAu té bao 16ng, bénh bach cAu tién lympho
bao T, bénh bach cau lympho bao hat 16n, hodc bénh bach ciu té bao T & nguoi trudng
thanh. Theo mot sb phuong 4n, u lympho 1& u lympho md bao, u lympho nang hodc u
lympho Hodgkin va theo mot s& phuong 4n, bénh ung thu 13 bénh da u tuy. Theo mot
sd phwong 4n, bénh ung thu 1a khéi u rén, vi du, u hic t5, hoic ung thu bang quang.
Theo mot phuong 4n cu thé, bénh ung thu 13 ung thu phdi, nhu bénh ung thu phdi té
bao khdng nhé (non-small cell lung cancer - NSCLC).

Sang ché ciing d& xuét phuong phap didu bién hodc didu tri it nhit mot bénh 4c
tinh & t& bao, md, co quan, ddng vat hodc bénh nhén, bao gdm, nhung khong chi gi6i
han &, it nhit mot trong sb c4c bénh: bénh bach cAu, bénh bach cdu cép, bénh bach cau

nguyén bao lympho cép (acute lymphoblastic leukemia - ALL), ALL té bao B, té bao
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T hoac FAB, bénh bach ciu thy cép (acute myeloid leukemia - AML), bénh bach cAu
tiy bao man tinh (chronic myelocytic leukemia - CML), bénh bach cau lympho bao
man tinh (chronic lymphocytic leukemia - CLL), bénh bach cdu té bao 16ng, hdi ching
loan san tuy (myelodysplastic syndrome - MDS), u lympho, bénh Hodgkin, u lympho
4c tinh, u lympho khong Hodgkin, u lympho Burkitt, da u tiy, sarcom Kaposi,
caxinom két truc trang, caxinom tuyén tuy, caxinom mifii héu, u md bao-huyét ac tinh,
héi chimg cén tan sinh/tdng canxi-huyét 4c tinh, cdc khdi u rén, caxinom tuyén,
sarcom, u hic td 4c tinh, u mach, bénh di cin, bénh ung thu c6 lién quan dén tidu
xuong, bénh ung thu cé lién quan dén dau xuong, va cac bénh tuong ty. Theo mdt 56
phuong 4n, khéi u rén bi thAm nhidm boi céc té bao tiy va/hodc t€ bao T. Theo mot
phuong 4n cu thé, khdi u rén 12 ung thu phdi, nhu bénh ung thu phdi té bao khong nhod
(non-small cell lung cancer - NSCLC).

Theo mot sb phuong 4n, cac hop chét va liéu phap duoc md ta trong ban mod ta
dugc d(“)ng st dung véi vacxin (nhu vacxin vecto virut, vacxin vi khudn, vacxin dua
trén té bao, vacxin ADN, vacxin ARN, vacxin peptit, hodc vacxin protein). Cac vacxin
nhu vy 14 d4 biét rd trong linh vuc ndy. Xem, vi du, Jeffrey Schlom, “Therapeutic
Cancer vacxins: Current Status and Moving Forward,” J Natl Cancer Inst; 104:599—
613 (2012), ndi dung cuia tai liéu nay dugc két hop toan bo trong ban mo ta bang cach
vién dan.

Theo mdt s6 phuong 4n, cic hop chét va lidu phap dugc md ta trong ban mo ta
duge ddng st dung v6i céc tac nhan hoa lidu phép, diu tri bang hormon va liéu phap
sinh hoc, va/ho#c bisphosphonat. Theo mot s6 phuong 4n, (c4c) tac nhan héa liéu phap
bao gdm mdt hodc nhidu chit sau: arboplatin (Paraplatin), xisplatin (Platinol, Platinol-
AQ), cyclophosphamit (Cytoxan, Neosar), doxorubixin (Adriamycin), etoposide
(VePesid), fluorouraxil (5-FU), gemcitabin (Gemzar), irinotecan (Camptosar),
paclitaxel (Taxol), topotecan (Hycamtin), vincristin (Oncovin, Vincasar PFS),
vinblastin (Velban).

Theo cac phuong an khac, cac hop chét va lidu phap khdng VISTA dugc mo ta
trong ban mo ta duoc ddng st dung v6i mot hodc nhiéu khéng thé didm kiém soat
mién dich, nhu, vi du, nivolumab, pembrolizumab, tremelimumab, ipilimumab, khang
thé khang PD-L1, khang thé khang PD-L2, khang thé khang TIM-3, khang thé khéng
LAG-3v, khang thé khang OX40 va khang thé khang GITR.
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Theo mdt phuong an khéc, cac hop chét va liéu phap khang VISTA dugc md ta
trong ban mo ta dugc ddng st dung v6i céc chat e ché phén tir nho cua indoleamin
2,3-dioxygenaza (IDO).

Céc hop chét va dugc pham khang VISTA theo sang ché ¢6 thé duge st dung
cho dbi tuong khi can dé ngin nglra (bao gdm ngin ngira tai phéat bénh ung thw) hoac
didu tri (vi dy, kiém ché hogc 1am thuyén gidm bénh ung thu hogc mdt hodc nhiéu trigu
ching cua n6) bénh ung thu. Tac nhan hodc li¢u phap bét ky (vi du, héa lidu phép, liéu
phép phéng xa, liéu phap huéng dich, nhur imatinib, sorafenib va vemurafenib, liéu
phap hormon, va/hogc liéu phéap sinh hoc hodc li€u phap mién dich) ma da biét 13 hitu
dung, ho#ic da dugc sir dung hodc dang dugc st dung dé ngan ngira, didu tri, kiém ché
hodc 1am thuyén gidm bénh ung thu hodc mot hodc nhidu triéu ching cta nb co thé
duoc st dung két hop véi hop chat hodc duge phdm theo séng ché dugc mo ta trong
ban mo ta. Céc chét chdng ung thu, nhung khong chi gidi han &: S-fluoruracil;
acivicin; aldesleukin; altretamin; aminoglutethimit; amsacrine; anastrozole;
anthramycin; asparaginase; azacitidine; azetepa; azotomycin; batimastat; bicalutamide;
bleomycin sulfat; brequinar natri; bropirimine; busulfan; carboplatin; carmustine;
carubicin hydroclorua; carzelesin; cedefingol; chlorambucil; cirolemycin; cisplatin;
cladribine; crisnatol mesylate; cyclophosphamide; cytarabine; dacarbazine;
dactinomycin; daunorubicin hydroclorua; decitabine; dexormaplatin; dezaguanine;
dezaguanine mesylat; diaziquone; docetaxel; doxorubicin; doxorubicin hydroclorua;
droloxifene; droloxifene citrate; dromostanolone propionate; duazomycin; edatrexate;
eflornithine hydroclorua; enloplatin; enpromate; epipropidine; epirubicin hydroclorua;
erbulozole; esorubicin hydroclorua; estramustine; estramustine phosphate natri;
etanidazole; etoposide; etoposide phosphat; fazarabine; fenretinide; floxuridine;
fludarabine phosphate; fluorouracil; flurocitabine; fosquidone; fostriecin natri;
gemcitabine; gemcitabine hydroclorua; hydroxyurea; idarubicin hydroclorua;
ifosfamide; ilmofosine; interleukin II (bao gdm interleukin 11 téi td hop, hoidc rIL2) ,
interferon alpha-2a; interferon alpha-2b; interferon alpha-m; interferon alpha-n3;
interferon beta-I a; interferon gamma-I b; iproplatin; irinotecan hydroclorua; lanreotide
axetat; letrozole; leuprolide axetat; liarozole hydroclorua; lometrexol natri; lomustine;
losoxantrone hydroclorua; masoprocol; mechlorethamine hydroclorua; megestrol

axetat; melengestrol axetat; melphalan; menogaril, mercaptopurine; methotrexate;
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methotrexate natri; metoprine; meturedepa; mitomycin; mitosper; mitotane;
mitoxantrone hydroclorua; axit mycophenolic; nocodazole; ormaplatin; paclitaxel;
pegaspargase; porfromycin; prednimustine; procarbazine hydroclorua; puromycin;
rogletimide; safingol hydroclorua; semustine; simtrazene; sparfosate natri;
sparsomycin; spiromustine; spiroplatin; streptonigrin; streptozocin; sulofenur;
talisomycin; tegafur; teloxantrone hydroclorua; temoporfin; teniposide; teroxirone;
testolactone; thiamiprine; thioguanine; thiotepa; tiazofurin; tirapazamine; topotecan;
trimetrexate; trimetrexate glucuronate; triptorelin; uracil mustard; uredepa; vapreotide;
verteporfn; vinblastine sulfat; vincristine sulfat; vindesine; vindesine sulfat; vinepidine
sulfat; vinglycinate sulfat; vinleurosine sulfat; vinorelbine tartrat; vinrosidine sulfat;
vinzolidine sulfat; vorozole; zeniplatin; zinostatin; zorubicin hydroclorua. Cac liéu
phép huéng dich bao gdm, nhung khéng chi gi6i han &, chit e ché tyrosin kinaza (vi
du, imatinib, sorafenib, va vemurafenib). Sang ché ciing bao gém viéc sit dung hop
chit khang VISTA theo sang ché két hop véi liéu phap phong xa bao gdm viéc sir
dung tia X, tia gamma va céc ngudn phéng xa khac dé pha huy té bao ung thu. Cac
phuong phap diéu tri bénh ung thu di biét trong linh vuc ndy va da dugc md ta trong
tai liéu nhu Physician's Desk Reference (57th ed., 2003).

Khang thé khang VISTA duoc md ta trong ban md ta cling hitu dung, vi dy, trong
didu tri cac bénh nhiém tring man tinh, nhu HIV, HBV, HCV, va HSV, c4c bénh
khéc.

Céc tinh chit va thong tin vé trinh tw dé chon khang thé khéang VISTA theo sang

ché dugc dua ra trong cac Bang 1A, 1B v 2 trong ban md ta.
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Bang 1A: C4c trinh ty CDR cua khang thé khang VISTA day du clia ngudi hodc duge

lam gidong nhu cua ngudi

M3
nhéan Ho [ CDRI1ctia | CDR2cia | CDR3 cia | CDRI1 cua | CDR2 ciia | CDR3 cua
dang | VH | chudi niang | chudining | chudi ning | chudi nhe | chudinhe | chudinhe
mAb (Imgt) (Imgt) (Imgt) (Imgt) (Imgt) (Imgt)
GYTFIN | INPYTGE | AREGYG | ESVDTY QQTNED
YG P NYIFPY | ANSL RAS PRT
VSTB (SEQID (SEQID (SEQID (SEQID (SEQID (SEQ ID
50 B NO: 1) NO: 2) NO: 3) NO: 4) NO: 5) NO: 6)
ARGAYD
GYTFTH DYYDYY | QTIVHSN FQASHV
YT IIPSSGYS | AMDY GNTY KVS PWT(SEQ
VSTB (SEQID (SEQID (SEQID (SEQID (SEQID ID NO:
53 NO: 7) NO: 8) NO: 9) NO: 10) NO: 11) 12)
GYTFTN | INTYTGE | ARDYYG | ESVDNY QQSHED
YG S IYVSAY | ANSF RAS PYT
VSTB (SEQID (SEQID (SEQID (SEQID (SEQID (SEQID
60 B NO: 13) NO: 14) NO: 15) NO: 16) NO: 17) NO: 18)
ARIYDH
GFTFRN | IISGGSY | DGDYYA | QSIVHSN FQGSHV
YG T MDY GNTY KVS PWT
VSTB (SEQID (SEQID (SEQID (SEQID (SEQID (SEQID
95 NO: 19) NO: 20) NO: 21) NO: 22) NO: 23) NO: 24)
ARSSYG
GGTFSSY WSYEFD QQSAYN
A IIPIFGTA |Y QSIDTR | SAS PIT
VSTB (SEQID (SEQID (SEQID (SEQID (SEQID (SEQID
112 D NO: 25) NO: 26) NO: 27) NO: 28) NO: 29) NO: 30)
ARSSYG
GGTFSSY WSYEFD QQARDT
A IIPIFGTA | Y QSINTN | AAS PIT(SEQ
VSTB (SEQID (SEQID (SEQID (SEQID (SEQID ID NO:
116 D NO: 31) NO: 32) NO: 33) NO: 34) NO: 35) 36)
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Bang 1B: Céc trinh ty chudi ning va chudi nhe cta khang thé khang VISTA day du

ctia ngudi hodc duge lam giong nhu cua ngudi chon loc

M3 nhén
dang
protein

Chudi ning AA CDS

Chudi nhe AA CDS

VSTBS50

QVQLVQSGSELKKPGASVKVSCKASGYTF
TNYGLNWVRQAPGQGLEWMGWINPYTGE
PTYADDFKGRFVFSLDTSVSTAYLQICSLK
AEDTAVYYCAREGYGNYIFPYWGQGTLV
TVSSASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEK TISKAKGQPREPQV
YTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK (SEQ ID NO: 47)

DIVMTQTPLSLSVTPGQP
ASISCRASESVDTYANSL
MHWYLQKPGQPPQLLIY
RASNLESGVPDRFSGSG
SGTDFTLKISRVEAEDVG
VYYCQQTNEDPRTFGQ
GTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCL
LNNFYPREAKVQWKVD
NALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKAD
YEKHKVYACEVTHQGL
SSPVTKSFNRGEC (SEQ
ID NO: 48)

VSTBS53

QVQLVQSGAEVKKPGASVKVSCKASGYTF
THY TIHWVRQAPGQGLEWMGYIIPSSGYS
EYNQKFKDRVTMTRDTSTSTVYMELSSLR
SEDTAVYYCARGAYDDYYDYYAMDYWG
QGTLVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSSLGTQTYI
CNVNHKPSNTKVDKKVEPKSCDK THTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFF
LYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGK (SEQ ID NO: 49)

DIVMTQSPLSLPVTPGEP
ASISCRSSQTIVHSNGNT
YLEWYLQKPGQSPQLLI
YKVSNRFSGVPDRFSGS
GSGTDFTLKISRVEAEDV
GVYYCFQASHVPWTFG
QGTKLEIKRTVAAPSVFI
FPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKYV
DNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKAD
YEKHKVYACEVTHQGL
SSPVTKSFNRGEC (SEQ
ID NO: 50)

VSTB60

QVQLVQSGSELKKPGASVKVSCKASGYTF
TNYGMTWVRQAPGQGLEWMGWINTYTG
ESTYADDFKGRFVFSLDTSVSTAYLQICSL
KAEDTAVYYCARDYYGIYVSAYWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFP
AVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQ

DIVMTQTPLSLSVTPGQP
ASISCRASESVDNYANSF
MHWYLQKPGQSPQLLIY
RASNLESGVPDRFSGSG
SGTDFTLKISRVEAEDVG
VYYCQQSHEDPYTFGQ
GTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCL
LNNFYPREAKVQWKVD
NALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKAD
YEKHKVYACEVTHQGL
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VYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGK (SEQ ID NO: 51)

SSPVTKSFNRGEC (SEQ
ID NO: 52)

VSTB95

EVQLVESGGGLVQPGGSLRLSCAASGFTFR
NYGMSWVRQAPGKGLEWVASIISGGSYTY
YPDSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARIYDHDGDYYAMDYWGQG
TTVTVSSASTKGPSVFPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTF
PAVLQSSGLYSLSSVVTVPSSSLGTQTYICN
VNHKPSNTKVDKKVEPKSCDK THTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQ
VYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGK (SEQ ID NO: 53)

DIVMTQSPLSLPVTPGEP
ASISCRSSQSIVHSNGNT
YLEWYLQKPGQSPQLLI
YKVSNRFSGVPDRFSGS
GSGTDFTLKISRVEAEDV
GVYYCFQGSHVPWTFG
QGTKLEIKRTVAAPSVFI
FPPSDEQLKSGTASVVC
LILNNFYPREAKVQWKV
DNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKAD
YEKHKVYACEVTHQGL
SSPVTKSFNRGEC (SEQ
ID NO: 54)

VSTB112

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
SSYAISWVRQAPGQGLEWMGGIIPIFGTAN
YAQKFQGRVTITADESTSTAYMELSSLRSE
DTAVYYCARSSYGWSYEFDYWGQGTLVT
VSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAV
LQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHY T
QKSLSLSPGK (SEQ ID NO: 55)

DIQMTQSPSSLSASVGD
RVTITCRASQSIDTRLNW
YQQKPGKAPKLLIYSAS
SLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYC
QQSAYNPITFGQGTKVEI
KRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYP
REAKVQWKVDNALQSG
NSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKS
FNRGEC (SEQ ID NO: 56)

VSTB116

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
SSYAISWVRQAPGQGLEWMGGIIPIFGTAN
YAQKFQGRVTITADESTSTAYMELSSLRSE
DTAVYYCARSSYGWSYEFDYWGQGTLVT
VSSASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAV
LQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEK TISKAKGQPREPQVY
TLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYT

DIQMTQSPSSLSASVGD
RVTITCRASQSINTNLNW
YQQKPGKAPKLLIYAAS
SLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYC
QQARDTPITFGQGTKVEI
KRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYP
REAKVQWKVDNALQSG
NSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKS
FNRGEC (SEQ ID NO: 58)
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QKSLSLSPGK (SEQ ID NO: 57)

VSTB140

*

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
SSYAISWVRQAPGQGLEWMGGIIPIFGTAN
YAQKFQGRVTITADESTSTAYMELSSLRSE
DTAVYYCARSSYGWSYEFDYWGQGTLVT
VSSASTKGPSVFPLAPCSRSTSESTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVL
OSSGLYSLSSVVTVPSSNFGTOTYTCNVDH

DIQMTQSPSSLSASVGD
RVTITCRASQSIDTRLNW
YQQKPGKAPKLLIYSAS
SLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYC
QQSAYNPITFGQGTKVEI
KRTVAAPSVFIFPPSDEQ

KPSNTKVDKTVERKCCVECPPCPAPPAAAS

LKSGTASVVCLINNFYP

SVFLFPPKPKDTLMISRTPEVTCVVVDVSA

REAKVOWKVDNALOSG

EDPEVOFNWYVDGVEVHN AKTKPREEQF

NSQESVTEQDSKDSTYS

NSTFRVVSVLTVLHODWINGKEYKCKVS

LSSTLTLSKADYEKHKV

NKGLPSSIEKTISKTKGQPREPQVYTLPPSR

YACEVTHOQGLSSPVTKS

EEMTKNQVSLTCLVKGFYPSDIAVEWESN

FNRGEC (SEQ ID NO: 56)

GOPENNYKTTPPMLDSDGSFFLYSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK (SEQ ID NO: 59)

VSTB149
*A

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
SSYAISWVRQAPGQGLEWMGGIIPIFGTAN
YAQKFQGRVTITADESTSTAYMELSSLRSE
DTAVYYCARSSYGWSYEFDYWGQGTLVT
VSSASTKGPSVFPLAPSSKSTSGGTAALGC

LVKDYF PEPVTVSWNSGALTS GVHTFPAV
LOSSGLYSLSSVVTVPSS SLGTQTYICNVN

DIQMTQSPSSLSASVGD
RVTITCRASQSIDTRLNW
YQQKPGKAPKLLIYSAS
SLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYC
QQSAYNPITFGQGTKVEI
KRTVAAPSVFIFPPSDEQ

HKPSNTKVDKKVEPKSCDKTHTCPPCPAPP

VAGPDVFLFPPKPKDTLMISRTPEVTCVVV

LKSGTASVVCLLNNEYP
REAKVOWKVDNALQSG

DVSHEDPEVKFNWYVDGVEVHNAKTKPR

NSQESVTEQDSKDSTYS

EEQYNSTYRVVSVLTVLHODWILNGKEYK

LSSTLTLSKADYEKHKV

CKVSNAALPAPIAKTISKAKGOPREPQVYT

YACEVTHOQGLSSPVTKS

LPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDGSFFLYSKL

TVDKSRWOQOQGNVESCSVMHEALHNHYTQ
KSLSLSPGK (SEQ ID NO: 60)

FNRGEC (SEQ ID NO: 56)

VSTB174

*

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
SSYAISWVRQAPGQGLEWMGGIIPIFGTAN
YAQKFQGRVTITADESTSTAYMELSSLRSE
DTAVYYCARSSYGWSYEFDYWGQGTLVT
VSSASTKGPSVFPLAPSSKSTSGGTAALGC

LVKDYFPEPVTVSWNSGALTSGVHTFPAV
LOSSGLYSLSSVVTVPSSSLGTQTYICNVN

DIQMTQSPSSLSASVGD
RVTITCRASQSIDTRLNW
YQQKPGKAPKLLIYSAS
SLQSGVPSRFSGSGSGTD
FTLTISSLQPEDFATYYC
QQSAYNPITFGQGTKVEI
KRTVAAPSVFIFPPSDEQ

HKPSNTKVDKKVEPKS CDKTHTCPPCPAPE

LKSGTASVVCLINNFYP

LLGGPSVFLFPPKPKDTLMISRTPEVTCVV

REAKVOWKVDNALQSG

VDVSHEDPEVKFNWYVDGVEVHNAKTKP

REEOYNSTYRVVSVLTVLHODWLNGKEY

NSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKV

KCKVSNKALPAPIEKTISKAKGOQPREPQVY

YACEVTHQGLSSPVTKS

TLPPSREEMTKNOVSLTCLVKGFYPSDIAV

ENRGEC (SEQ ID NO: 56)

EWESNGOPENNYKTTPPVLDSDGSFFLYSK
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LTVDKSRWOQOGNVFSCSVMHEALHNHYT

QKSLSLSPGK (SEQ ID NO: 61)

Céc trinh tu viing hang dinh trong VSTB140, VSTB149 va VSTB174 dugc gach chan. “cc goc axit amin tao ra

kha nang khéng proteaza trong chudi ning ciia VSTB 149 dugc in dam.

Bang 2: Hing s6 phan ly (Kp) @ chon loc khang thé khang VISTA

Miu | KD (M) kal (1/Ms) | kd1 (1/s)
S1 1,71E-10 1,69E+06 2,89E-04 1,09E-10 1,11E+06 1,21E-04
S40 | 5,07E-10 1,46E+05 7,40E-05 6,96E-10 1,39E+05 9,69E-05
S41 6,32E-10 4,82E+05 3,05E-04 3,10E-10 7,08E+05 2,19E-04
S42 | 1,04E-10 1,05E+06 1,09E-04 2,65E-10 5,13E+05 1,36E-04
S43 | 2,64E-11 1,25E+06 3,30E-05 5,28E-11 1,18E+06 6,22E-05
S44 | 2,53E-11 1,23E+06 3,12E-05 6,40E-11 9,93E+05 6,36E-05
S45 | 2,35E-11 1,58E+06 3,72E-05 2,58E-11 1,46E+06 3,77E-05
S46 | 1,06E-10 1,56E+06 1,66E-04 2,96E-10 1,50E+06 4,44E-04
S47 | 3,56E-10 5,14E+05 1,83E-04 2,52E-10 5,69E+05 1,43E-04
S33 | 8,30E-10 1,23E+06 1,02E-03 1,22E-09 8,96E+05 1,10E-03
S34 | 1,08E-09 5,95E+05 6,43E-04 2,80E-09 5,20E+05 1,46E-03
S35 | 8,06E-11 2,08E+06 1,68E-04 1,35E-10 1,78E+06 2,41E-04
S36 | 6,29E-11 1,77E+06 1,12E-04 2,90E-11 1,58E+06 4,58E-05
S37 | 2,23E-09 5,10E+05 1,14E-03 4,43E-09 3,94E+05 1,75E-03
S38 | 2,26E-09 5,18E+05 1,17E-03 2,03E-09 5,37E+05 1,09E-03
S39 | 5,62E-10 3,97E+05 2,23E-04 3,47E-10 4,15E+05 1,44E-04
S25 | 1,31E-09 6,21E+05 8,12E-04 1,10E-09 5,65E+05 6,24E-04
Khéng gin
S26 | ket 3,53E-09 2,38E+05 8,41E-04
S27 | 1,13E-09 8,86E+05 | 9,97E-04 1,61E-09 7,12E+05 1,15E-03
S48 | 3,12E-10 1,24E+06 A3,87E-04 1,21E-09 8,78E+05 1,06E-03
S28 | 2,03E-09 1,08E+06 2,19E-03 2,03E-09 9,30E+05 1 1,88E-03
S29 | 3,78E-11 1,42E+06 5,38E-05 8,90E-11 9,06E+05 8,06E-05
Khéng gin ' Khéng gin
S30 | ket két
S31 | Lién két yéu Lién két yéu
'$32 | Lign kbt ybu Lién két yéu
S15 | 9,34E-11 6,46E+05 6,04E-05 5,13E-10 3,50E+05 1,80E-04
S16 | 1,26E-10 5,54E+05 6,99E-05 1,92E-10 4,43E+05 8,53E-05
S17 | 7,68E-10 9,88E+05 7,59E-04 4,10E-10 7,09E+05 2,91E-04
S18 | 2,28E-09 4,90E+05 ‘ 1,12E-03 1,05E-09 3,13E+05 3,29E-04
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S19 | 1,54E-09 ' 1,02E+06 1,58E-03 2,86E-10 7,03E+05 2,01E-04

S20 | 1,48E-09 6,6 7TE+05 9,85E-04 4,57E-10 6,36E+05 2,91E-04

S21 | 3,18E-09 3,16E+05 1,00E-03 1,34E-09 2,70E+05 3,60E-04

S22 | 2,98E-09 1,09E+06 3,25E-03 1,27E-09 1;25E+06 1,59E-03

Sé 6,36E-10 5,28E+05 3,36E-04 3,02E-10 5,98E+05 1,80E-04

S7 6,75E-10 1,31E+06 8,87E-04 3,27E-10 1,15E+06 3,75E-04

S8 1,15E-10 1,89E+06 2,18E-04 5,97E-11 1,25E+06 7,48E-05

S9 1,67E-10 1,87E+06 3,11E-04 9,31E-11 1,27E+06 1,18E-04

S10 | 8,90E-11 1,55E+06 1,38E-04 4,30E-11 1,22E+06 5,27E-05

S12 | 4,94E-10 1,57E+06 7,76E-04 2,39E-10 1,19E+06 2,86E-04

S13 | 1,02E-10 1,42E+06 1,44E-04 6,46E-11 9,55E+05 6,17E-05

S14 | 2,02E-10 1,26E+06 2,55E-04 7,55E-11 1,12E+06 8,43E-05

S1 2,06E-10 1,60E+06 3,29E-04 8,35E-11 1,21E+06 1,01E-04

S2 1,56E-10 9,74E+05 1,52E-04 8,66E-11 7,25E+05 6,28E-05

S3 4,33E-11 9,07E+05 3,93E-05 4,89E-11 7,41E+05 3,63E-05

S4 1,52E-10 8,98E+05 1,36E-04 7,54E-11 6,93E+05 5,23E-05

S49 | 1,45E-10 1,01E+06 1,46E-04 1,04E-10 7,28E+05 7,60E-05

SS 2,13E-10 1,25E+06 2,67E-04 1,37E-10 8,51E+05 1,17E-04

Vi du thwe hién sdng ché
Vi du 1: Phéan tich mtrc biéu hién vista trén cac t& bao tao huyét ctia ngudi
Phuong phap:

Chuén bi va nhudm t& bao PBMC ngudi twoi dé biéu hién VISTA

Mirc biéu hién VISTA duogc kiém tra trén céc t& bio PBMC (té bao don nhan
méu ngoai vi) ngudi méi phan 1ap from mot s ngudi cho. Biotin khang VISTA ngudi
(GA-1) duoc st dung dé nhudém (5 pg/ml). IgG1 chudt, K-biotin (dong MOPC-21 &
nong d6 5 pg/ml) duoc st dung lam ddi chimg 16p phu khang thé.
Nguyén li¢u cho

Mau méu do Biological Specialty Corp. (Colmar, PA) cung cép va dugc thu thap
va phan tich trong cling ngay. 10 ml mau toan phan chira heparin sulfat dugc van
chuyén dé phan tich.
Chuén bi mau

Méu duge pha lodng 1:1 trong PBS v6 tring. 22 ml mau cudng rdn pha lodng
dugce phan 16p trong 20ml Ficoll-Hypaque v0 trung (GE Healthcare Cat# 17-144003)
trong cac dng day nén 50 ml. Cac dng duoc ly tAm & 1800 vong/phtt trong 20 phut &

nhiét do trong phong. Cac t& bao don nhin & mit phan gi6i sau khi ly tim dugc thu
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gom bang céch st dung pipet 1 ml va két hop vao hai éng day nén 50 ml. PBS v
tring duoc b sung vao timg éng dé tao thé tich khéng qua 50 ml va cic té bao dugc ly
tam & 300g trong 10 phit & 4°C. Dich ndi dwoc loai bo. Céc té bao duge tao huyén phi
lai trong 50 ml PBS v6 tring va céc éng dugc ly tim nhe & 300g trong 10 phut & 4°C.
Dich ndi duoc loai bd. Céc té bao duoc két hop va tao huyén pht lai trong 50 ml PBS
v tring trude khi dém.

Quy trinh nhudém: C4c lo lanh ddng chita 5x107 té bao PBMC dugc st dung dé
bt chinh d6i chimg va 1am d6i ching ¢ nhudm.

Céc chét phan ng va/hoadc vt tu ti€u hao sau duoc su dung:

Dung dich d&ém nhudm FACS (BSA) tir hing BD Biosciences (Cat# 554657) c6
bd sung 0,2% EDTA; nuéc mudi dém bang phosphat (PBS) (Gibco cat#14190); dia
polypropylen day tron 96 giéng (BD #3077); éng gép polypropylen 1,2 ml (Corning
#4451); dong khang VISTA duoc biotinyl héa GA-1 tr hing ImmunoNext Lot#
080612B (dugc st dung & ndng dd 5 pg/ml); mIgG1 dugc biotinyl hoa, ddi chimg 16p
phu khang thé K (dong MOPC-21); Biolegend cat#400104, Lot#B116649 (dugc su
dung & ndng dd 5 pg/ml); khang thé khang ngudi (xem bang nhudém dudi day); thude
nhudém sbéng/chét ving hdng ngoai gin (Invitrogen, cat# L10119); va cac chit phan
{ing streptavidin bao gdm STP-APC (BD Biosciences cat#554067, Lot#04251) (dugc
st dung & d6 pha lodng 1:200 trong dung dich dém FACS), STP-PE (Biolegend cat#
405203, Lot#B139688) (dugc st dung ¢ dd pha lodng 1:200 trong dung dich dém
FACS), STP-PE Cy7 (thé hién lién két khong dic higu trong cdc mau d6i chimg 16p
phu cta khang thé), STP-Q605 (Invitrogen cat# Q10101MP, Lot#53449A) (duoc sir
dung & do pha lodng 1:200 trong dung dich dém FACS).

Quy trinh nhudém bé mit té bao

Trude khi nhudm, 1x10 té bao dwoc chuyén vao cac dia day tron 96 giéng va rira
bang 150 ul PBS. Sau d6 cac dia dugc ly tim & 1300 vong/phit & 4°C trong 3 phut.

Sau dé, cac t& bao dugce rira lai trong PBS va ly tAim nhu mo ta trén day.

Sau d6 viéc nhudm sdng/chét duge thuc hién trong 50 pl PBS chia 0,25 pl thudc
nhudm sdng/chét ving hdng ngoai gin. Sau 10 phut & nhiét dd trong phong céc giéng
dugc rira bang 150 pl dung dich d&&m nhudm FACs va ly tdm & 1300 vong/phit & 4°C

trong 3 phut. Dich ndi duoc loai bo.

-40-



31859

Céc té bao dugc phong bé bing huyét thanh ngudi & ndng dd 1:100 trong 50 ul

dung dich dém nhudm FACs. Céc dia dugc u ¢ 4°C trong 15 phut. Sau d6 céc giéng

duogc rira bang 150 pl dung dich dém nhudm FACs va ly tim ¢ 1300 vong/phut & 4°C

trong 3 phit. Dich ndi dugc loai bo.

Sau d6, hdn hop chira cac khang thé sau duoc bd sung vao timg giéng d nhudm

bé mit: Cac hdn hop duoc mb ta trong cac Béng 3-6 dudi day. M&i hdn hop c6 thé

duge st dung riéng ré véi hdn hop khic tiy thude vao quén thé cin quan tam.

Bang 3: Nhudm dong sinh trudng

bich
. n N Ldp phu R n Hiéu gia
Flo | Khang | Chudt | Chudt {00 oi | i khang | D07 YO | Nha cung oAl S6 mucS816 | (ul/10° €
nguyén  |[nhat cong A tinh X
thé bao)
FITC/ CD19 X IgG1 HIB19 |Biolegend |302206/B123019 {2
AF488 mlg iolegen
PE CD11b mlgGl, K |ICRF44 |BD Bio. 555388|45134 |2
Coss | HLA-DR X  |mlgG2a,K|Ga6-6 |BDBio.  [56065225161 |05
1():57 CD16 X mlgGl,K |3G8 BD Bio. 557744| 87825 0,2
APC NIR ] X
Cy7 song/chét
AF700 | CD56 mlgGl,K |B159 BD Bio. 557919 19470 1
APC/A | VISTA- X
F647 Bio
IS)(])B/V4 CD3 mlgG1, K |UCHT1 |BD Bio. 558117|90926  |0,5
Q605 | CD14 mlgG2a, K| TuK4  |Invitrogen |Q100131049158 |0,2
Béang 4: Nhudm té bao T
Dich
Lép phu . ] Hiu gia
Khéng Chugt |Chudt cla . |Dong v6 Nha cung  |S6 muyc S6 16 (nl/10° t€
Flo nguyén [nhit |cOng [Ngudi [khang thé |tinh cap bao)
mlgGl,
FITC/AF488 |CD4 X K RPA-T4 [BD Bio. [|555346 (38460 |2
VISTA- ' ‘
PE Bio X
PerCP- mlgGl,
Cy5.5 CD8 X K RPA-T8 |BD Bio. 560662 {1037 0,5
mlgGl,
PE Cy7 CD56 X K B159 |BDBio. |557747 |47968 10,5
APCCy7 |NIR X
mlgQG2a,
AF700 CD45RO X K UCHLI1 (Biolegend |304218 |B143062 |1
APC/AF647 |TCRgd X mlgG, K |B1 Biolegend 331212 |B126473 |2
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mlgG2b,
PB/V450 CD45RA X K HI100 |BD Bio. (560363 {90928 0,5
Q655 CD3 X mlgG2a (S4,1 Invitrogen |Q10012 {982352 |0,5
Bang 5: Nhuom DC
bich
Lép phu ] . Hiéu gia

Khéang Chudt | Chudt cua khang | Dong v6 |Nha cung |S6 muc|S6 16 (HI/IO6
Flo nguyén [nhit |cng |Ngudi |[thé tinh chp t€ bao)
FITC/ ; 5
AF488 | Linl X Honhop |Honhop |BD Bio. |340546|2152758 |5
PE CDllc X mlgGl, K BD Bio. [555392[45123 |2
PerCP- | HLA-
Cy5.5 |DR X mlgG2a, K| G46-6 |BD Bio. |560652|25161 0,5
APC
Cy7 NIR X
APC/A
Fo47 CD83 X mlgGl, K [HB15e |BD Bio. |[551073|57688 (2
BV421 | CD123 X mlgGl, K [6H6 Biolegend |[306017|B148193 (0,5

VISTA-
Q605 Bio X

Béang 6: Nhuom tuy
bich
Lép phu ; ) Hiéu gia

Khéng [ Chuft | Chudt cua khang | Dong v6 | Nha cung | S6 muc | S0 16 (y.l/lO6
Flo nguyén |[nhat |cong |Ngudi |thé tinh cap te bao)
FITC/
AF488 | CD33 X mlgG1 HM3-4 | Biolegend | 303304 | B100963 |3
PE CD11b 1x mlgGl, K | ICRF44 | BD Bio. |555388 | 45134 2
APC
Cy7 NIR X
APC/A | VISTA-
F647 Bio X
Q605 | CD45 X mlgG1, K | HI30 Invitrogen | Q10051 | 880470 |1

Sau khi nhudém bé mit, cac té bao dugc rira hai 1an nhw d3 mé ta bang dung dich

dém nhudm FACS va ly tim & 1300 vong/phit & 4°C trong 5 phit. Cac mau duoc tao

huyén phu lai trong 50 pl dung dich dém nhuém FACS chira streptavidin dugc gén

nhin huynh quang thich hop. Cac mau duogc a & 4°C trong 30 phut. Cac t& bao dugc

rira bang 150 pl dung dich dém nhuém FACs va ly tdm & 1300 vong/phit & 4°C trong

5 phiit. Buéc nay duoc Lip lai trude khi mau duoc tao huyén phu lai trong 250 pl dung
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dich dém nhuém FACS. Céac mau duogc phan tich trén méy phan tich té bao BD
LSRFortessa™ (BD Biosciences) vao cung ngay.
Phén tich dit liu

Céc dir liéu dém té bao kiéu dong duoc phan tich lai béng cach st dung phén
mém FlowJo Version 9 dé khoanh ving cic quin thé c6 kiéu hinh ddc hiéu. Nhiéu
phuong phap hinh hoc duge st dung dé so sanh mtc biéu hién VISTA trong cic tip
hop t& bao khac nhau. Mdi quin thé dugc chudn héa so v6i nén bing cach 13y gi tri
trung binh ctia cdc mau duge xir Iy khang VISTA trir di gid tri d6i chung 16p phu cia
khang thé. Céc biéu dd duoc xay dung bang Prism va céc phép thdng ké duoc thuc
hién bang cach sir dung kiém dinh T student néu chi ¢6 hai miu dugc so sénh, hodc
bing ANOVA mdt chiéu véi Bonferroni sau thit nghiém.

Két qua:

Mtc biéu hién VISTA trén céc tap hop té bao tity va lympho ngudi:

Nhu duoc thé hién trong céc Fig. 2A-2E, 3A-3G, 4, 5A-5B va 6A-6C, mic biéu
hién VISTA trén c4c bach ciu don nhan to CD14* khac dang ké so véi cc quan thé
khac (p < 0,001). Khong thdy c6 khac biét dang ké giita cc quan thé khac. Céac bach
ciu don nhan to biéu hién VISTA & mtc cao nhét trong mau ngoai vi, véi tip hop con
CD14"CD16" ¢6 mitc biéu hién cao hon déng k& so véi cac t& baoCD14°CD16*. Trong
khi d6 APC thé hién mérc biéu hién VISTA trung binh, c4c tap hop té bao lympho thé
hién mtrc biéu hién thdp nhét.

M bidu hién VISTA trén céc tip hop con té bao T va NK nguoi:

Nhu duge thé hién trong cac Fig. 7A-7E, 8A-8G va 9, véi céc tap hop con NK,
cac té bao CD56° thé hién mirc biéu hién VISTA cao hon dang ké so vdi céc té bao
CD56M NK. Trong s6 cac tép hop con té bao T, céc té bao nhé CD8* biéu hién & mic
cao nhét, di khong cao hon ddng ké so vé6i cac té bao T CD8* tw nhién hodc T CD4™.
Miic biéu hién VISTA trén céc tip hop con té bao soi nhanh ctia nguoi:

Nhu duge thé hién trén cac Fig. 10A-10D, 11A-11C va 12, khong quan st dugc
khac biét dang k& v& murc biéu hién VISTA; cdc DC va bach ciu va bazo thé hién murc
bidu hién VISTA thip, véi cic t& bao soi nhanh dang twong bao (plasmacytoid
dendritic cells - pDCs) thuong cao hon nhung khong déang ké.

K&t luan: Cac két qua nay thé hién mic biéu hién VISTA trén c4c tap hgp con té

bao mién dich khac nhau, va thé hién ring VISTA dugc bi€u hién & mirc cao nhat trén
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bach cau don nhan to, véi mdt s6 mire bi€u hién trén céac tip hop con té bao T khéac va

té bao NK, va it hodc khong biéu hién trén céc té bao B.

Vi du 2: Mitc biéu hién VISTA trén cac té bao méu ngoai vi
Phuong phap:

Nhudm méu todn phin: M4u toan phan méi tach (100 pl) dugc nhuém bang hdn
hop khang thé nhu chi ra du6i ddy bang cach 1 trong 30 phut & 4°C. Céc té bao hdng
cau (Red blood cells - RBCs) dugc dung giai bing dung dich dém dung giai RBC va
c4c t& bao con lai duogce rira 1x bang dung dich d&m nhuém. Céc té bao duoc tao huyén
phu lai trong 200 pl dung dich d&m nhudm. D liéu dugc thu thap béng cach st dung
may dém té bao kidu dong MACSQuant va phén tich bing phin mém phan tich
FlowJo.

Nhuom t& bao don nhan méu ngoai vi (PBMC): Cac té bao don nhan mau ngoai
vi dugc tach tir mau toan phén bang cach sir dung gradien Ficoll. 1x10® PBMC méi
tach duoc nhudm bing cdc hdn hop khang thé trong 100 pl dung dich dém nhudm.
Cac miu duoc 1 trong 30 phit & 4°C sau d6 rira mot 14n bang dung dich dém nhudm.
Céc té bao duogc tao huyén phu lai trong 100 pl dung dich d¢ém nhudm. Dt liéu dugc
thu thip bing cach st dung may dém t& bao kiéu dong MACSQuant® (Miltenyi
Biotec) va phén tich bing phin mém phén tich FlowJo.

Céc khéng thé dugc st dung 13 khéng thé CD11b, CD33, CD177, CD16, CD15,
CD14, CD20, HLADR, CD3, CD4, CD8, CD127, CD69, va FOXP3 (Biolegend, San
Diego, CA). Khang thé chudt khang VISTA ngudi dugc lién hgp APC (dong GG8) do
hang ImmuNext (Lebanon, NH) san xuét.

Két luan:

Mitc biéu hién VISTA trén céc té bao mau ngoai vi cua ngudi khde manh

Méu toan phin va t& bao don nhan méu ngoai vi dugc phan tich v& mirc biéu hién
VISTA bang cach sir dung phuong phap dém t& bao kidu dong da sic. Nhu duoc thé
hién trén Fig. 15A va 15B, mitc biéu hién VISTA cao nhét dugc phat hién trén bach
cAu don nhan to sau d6 13 bach cdu trung tinh. Ca té bao T CD4+ va T CD8+ biéu hién
mirc VISTA thip nhu duoc thé hién trén Fig. 13C va 13D.

M bidu hién VISTA trén céc t& bao mau ngoai vi ciia bénh nhén ung thu
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Nhu duge thé hién trén cac Fig. 14A-C, té bao don nhdn mau ngoai vi (PBMC)
tir bénh nhan ung thu phdi duge phan tich. Fig. 14A 13 db thi ludng dai dién thé hién
phép phan tich cac bach ciu don nhan to CD14* va céc té bao tic ché CD15* ngudn
gbc tiry (myeloid derived suppressive cells - MDSC). Céc két qua cho thiy céc té bao
¢6 kidu hinh CD15* 13 c4c MDSC c6 ngudn gbc tir bach cdu trung tinh. Ngoai ra, céc
té bao nay khong c6 trong cic miu méau khoe manh. Fig. 14B 1a biéu dd dai dién vé
mirc biéu hién VISTA trén bach cdu don nhan to thu dwoc tlir ngudi khée manh va
bénh nhén ung thu, cho thiy murc biéu hién VISTA trén céc t& bao ctia bénh nhan ung
thu cao hon so véi cac dbi ching khoe manh. Tuong tw mic VISTA cao hon dugc
phat hién trén cac MDSC ctia bénh nhan ung thu, nhu dugce thé hién trén Fig. 14C.

Fig. 15A 12 db thi FACS dai dién thé hién su c6 mit cia MDSC ngudn bach cau
trung tinh trong mau cta bénh nhan ung thu két trang. Fig. 15B va 15C biéu dd dai
dién thé hién muc biéu hién VISTA cao hon trén c4c bach cdu don nhan to cia bénh
nhan ung thu so véi cdc mAu mau tir ngudi cho khoé manh.

Mirc biéu hién VISTA trén céc t& bao mau ngoai vi ctia khi cynomolgus

Nhu dugc thé hién trén Fig. 16A va 16B phép phén tich té bao kiéu dong méu
toan phin khi cho thiy kiéu bidu hién VISTA twong tu cac t& bio ngudi. Ca bach ciu
don nhan to va bach ciu trung tinh biéu hién mic VISTA cao nhit so véi cac t& bao T

CD4" (Fig. 16C) va CD8* (Fig. 16D).

Vi du 3: Su biéu hién VISTA trong céc dong té€ bao bénh mau 4c tinh & mirc ARN va
muc protein ,

Vi VISTA duoc bidu hién & cic bénh mau 4c tinh, khang thé khang VISTA c6
kha nang huéng dén cac té bao 4c tinh nay dé pha hiy, ciing nhu phong bé VISTA va
thic ddy dap tmg mién dich chdng khdi u.

Dit liéu bao gdm két qua phan tich ARNseq ciia ~140 dong té bao bénh mau 4c
tinh (mot s& dong t& bao bi lap trong phép phan tich). Két qua dugc chi ra trén Fig. 17.

Cac gia tri ARNseq duogc liét k&€ dudi dang gia tri FPKM (Fragments Per
Kilobase of exon per Million fragments mapped - s6 doan trén mot kilobazo exon trén
mdt triéu doan duge 14p ban dd).

V& ban chét, diéu nay c6 nghia 13 tit ca céc sb do roi vio ving exon cua gen

duoc dém va duogc chuin hoa bang ca d6 dai gen va tong s so do cho mot mau (dé
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giai thich cac khéc biét trong mAu). Gia tri ngudng 1a 1; trén 1 1a dwong tinh véi biéu
hién VISTA(6 mic ARN), duéi 1 13 dm tinh véi biéu hién VISTA.

Céc két qua chi ra ring nhidu dong t& bao 13 duong tinh & mirc ARN, chu yéu 1a
bénh bach ciu tity cAp va bénh bach cdu sinh tily man tinh. Diéu nay da duoc du doan
vi VISTA dugc bidu hién & mic cao trong céc té bao ta binh thuong, va vi chiic ning
ctia né duoc cho 1am suy yéu dap tng mién dich, bao gém cic dép ung mién dich

chong khoi u.

Vi du 4: Tao khang thé don dong khang VISTA
Sang loc thé thuc khuén

Hai muoi bdn thé thir nghiém sang loc thuc khudn dugce tién hanh dé lam phong
pht thé thuc khuin phan tmg véi Cyno VISTA-His. Protein VISTA cua cynomolgus
dugc st sung trong cac thir nghiém nay vi nd thé hién kha nang lién hop biotin t&t hon
so voi protein VISTA nguoi. P& x4c dinh sy thanh cdng cta thir nghiém thé thuc
khuén, céc hdn hop thé thue khuan tir cic vong sang loc riéng r& dugce b sung vio cac
dia neutravidin dugc phu cyno VISTA-His biotinyl hoa va phét hién bang khang thé
khang M13 lién hop HRP. Cac khudn lac riéng 18 duge chon tlr cdc vong chon loc thé
thuc khuin va cc protein Fab dugc tao ra trong cac dia 96 giéng. Cac dich ndi chira
Fab duoc biéu hién duoc thir nghiém vé lién két véi cyno VISTA-His biotinyl héa.
Thu duge trén 200 két qua.

Céc ving VH va VL tir céc dia Fab dugc khuéch dai, giai trinh ty ADN va xuét
ra dudi dang céc tép tin FASTA. Khi chon cac dong v6 tinh ma ¢ thé chuyén hoa va
thir nghiém dudi dang MAB, céc dong dugc chon dua trén da dang trinh ty cling nhu
¢6 it nguy co bién ddi sau dich ma va it gbc ki nudce cang tbt.

VH va VL tir cac dong thé thue khudn duge tAch dong phu vao cac vecto bidu
hién IgG1l/kappa dong vat cé vui va chuyén nhiém vao céc té bao HEK293. Céc khéng
thé duoc tinh ché trén hua 40 luc Protein A Sepharose Fast Flow. Nong d6 MAB thé
thuc khudn duoc x4c dinh bang ELISA dinh lugng bang cac phép do Nanodrop. Nhom
khang thé dugc biéu hién & mic cao. Phén tich SDS-PAGE chimg t6 sy nguyén ven
cla timg bién thé khang thé dwoc biéu hién.

Viéc 1am thuédn thuc trong dong cac khang thé thé thuc khun dugc thuc hién

bang cach khuéch dai cac mién VH tir hdn hop khang thé da dong tir vong sang loc
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cudi dé tach dong vao vecto thé thuc khudn c6 da dang VL. Diéu nay tao ra hdn hop
VH phong phtt ma duoc 14y miu véi tinh da dang bd sung trong VL. Thé thuc khuén
duoc sang loc qua 1-2 vong nghiém ngit véi mong mudn nhan dang lién két véi
protein VISTA ECD His v6i 4i luc rét cao. Phuong phap ELISA Fab don dong dugc
thyc hién ¢ xé4c dinh thanh cong cla viéc 1am thuin thuc. Dit liéu ELISA va dit liéu
biéu hién duge chuin hoa dén tp hop dong quy chiéu dat 1a 100% tir thir nghiém sang
loc ban dau va luc cac dong thudn thuc i véi tin hiéu lién két v6i khang nguyén cyno
VISTA cao hon so véi dong dbi chimg duge nhan dang. Quy trinh nay tao ra mot sb
dong ma cho thiy kha ning lién két 1én t&i 200% khi sang loc & ndng d6 khang nguyén
thip (1 nM), céc dinh vdi 4i luc cao hon duoc xac dinh trinh tu va san xuat dudi dang
MABS.

Tao thé lai

Mot nhém chudt nhit BALB/cAnNCrl duogc tiém mét 1an trong mang bung (IP)
50 pg protein tai t5 hop Hu VISTA-Ig (Sino) dugc nhil héa trong ta dwoc Freund day
du tiép theo hai tudn sau d6 tiém IP mét 1an 50 pg protein tai t6 hop Hu VISTA-Ig
dugc nhil hoa trong ta dugc Freund khong déy du. Hai tudn sau, chudt duoc tiém IP
mdt 14n 50 pg protein tai td hop cyno VISTA-Fc duoc nhil héa trong t4 dugc Freund
khong ddy du. Tt ca chudt duoc tiém 1an cubi 25 pg VISTA ngudi va 25 ug VISTA
cyno & gbe dubdi trong PBS, niam ngay trude khi thu lach d& dung hop.

M6t nhém chudt BALB/cAnNCrl khac duge tiém IP mdt 14n 50 pg Hu VISTA-
His protein tai t hop dugc nhii hoa trong t4 dwoc Freund ddy du. Hai tudn sau, chudt
duoc tiém IP mdt 14n 50 pg protein tai t6 hop Hu VISTA-His dwoc nhil héa trong ta
duoc Freund khong day du. Hai tudn sau, chudt dwoc tiém IP mot 13n 50 pg protein tai
t6 hop Cyno VISTA-His dugc nhii hoa trong ta dugc Freund khong diy di. Hai tudn
sau, tat ca chudt dugc tiém 1an cudi 25 pg Hu VISTA-His va 25 pg Cyno VISTA-His
trong PBS, ba ngay trudc khi thu lach dé dung hop.

Vao ngay dung hop, chudt bi giét bing cach 1am ngat bing CO», lach duoc ldy ra
va dit vao 10 mL nuéc mudi dém bing phosphat lanh. Huyén phii chira t& bao don ctia
céc t& bao lach dwoc chudn bi bang cach nghién lach qua riy min bang chiy nho va rira
bing PBS & nhiét d6 trong phong. Céc té bao duoc rira mdt 1in trong PBS va phan giai
bang RBC. Tém lai, c4c t& bao duoc tao huyén phi lai trong 3mL dung dich dém dung
giai RBC (Sigma #R7757) cho mdi lach va dit trén nuéc d4 trong 5 phut. Céc té bao
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nay dugc rira lai mét 1an trong PBS & nhiét d§ trong phong va dén nhan dé phan loai
bing tir tinh. Theo huéng din ctia nha san xuét, cac t& bao dugc dan nhin hat tlr tinh
khang Thyl.2 chudt, khang CD11b chudt va khang IgM chudt (l4n luot Miltenyi
Biotec # 130-049-101, 130-049-601 va 130-047-301) sau d6 phan loai bang cach s
dung cdt MS véi Midi MACS. Céc phan doan t€ bao Am tinh (cac phan doan té€ bao
duong tinh bi loai bd) duge dung hop véi té bao FO. Viéc dung hop duge tién hanh
v6i t9 18 té bao tiy chudt so véi té bao lach séng duge 13 1:1. Tém lai, cc té bao lach
va tu dugc trdn cung nhau, két vién va rira mot 1an trong 50 mL PBS. Vién nay duoc
tao huyén phu lai v6i 1 mL dung dich polyetylen glycol (PEG) (2 g PEG trong luong
phan tir 4000, 2 mL DMEM, 0,4 mL DMSO) trén 108 t€ bao lach & 37°C trong 30
gify. HOn hop té bao/dung hop sau d6 dugc nhung trong bé nuée & 37°C trong khoang
60 gidy c6 lic nhe. Phan tng dung hop dugc dimg lai bing cach bd sung tir tir DMEM
& 37°C trong 1 phit. Cac té bao duge dung hop dugce dé cho nghi trong 5 phut & nhiét
do trong phong va sau d6 ly tdm ¢ 150 x g trong 5 phut. Sau do céc té bao dugc tao
huyén phit lai trong méi truong E-HAT (MediumE (StemCell Technologies
cat#03805) chira HAT (Sigma cat#H0262) va gieo trong cic dia nudi cdy md day
phéng 96 giéng bang polystyren (Corning # 3997).

EIA bét gitr duoc st dung & sang loc céc dich nudi chy ndi chira thé lai vé khang
thé dic hiéu ddi v6i cyno VISTA. Tém lai, cac dia (Nunc-Maxisorp #446612) duge
phu trong it nhit 60 phit bang khang thé dé khang IgG chudt (Fc) & ndng dd 4 ug/ml
(Jackson #115-006-071) trong dung dich dém phu (Thermo 28382). Céc dia dugc
phong bé bang 200 ul/giéng albumin huyét thanh bd (BSA) & ndéng d 0,4% (trong
luong/thé tich) trong PBS trong 30 phit ¢ nhiét do trong phong. Céc dia dugc rira mot
13n va 50 pl/giéng dich ndi chia thé lai dugc bd sung vao va i & nhiét dd trong phong
trong it nhit 30 phit. Cac dia duge rira mot 1an va 50 pl/giéng cyno VISTA-hulg 0,1
pug/mL dugc bd sung vao va i & nhiét d§ trong phong trong 30 phit. Céc dia dugc rira
mot 1An va 1:40.000 Streptavidin HRP (Jackson 016-030-084) trong BSA/PBS 0,4%
duoc bd sung vao cac dia va U trong 30 phut & nhiét do trong phong. Céc dia dugc ria
3x va sau d6 dugc phét trién biang céch st dung 100ul/giéng co chit TMB Turbo
(Thermo Scientific 34022) u khoang 10 phut ¢ nhiét 46 trong phong. Phan tng dugce
dirng bang cach sit dung 25 ul/giéng axit sulfuric 4N va do hép thu dugce do & 450 nm

bing cach sir dung quang phd ké dia ty dong. Muoi lim két qua dAu tién dugc chon dé
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tach dong phu bang cach pha lodng giéi han va sang loc theo cing cach sang loc dau
tién.

T4t ca cac dong t& bao lai phan tng vé6i cyno VISTA dugc sang loc chéo bang
cach st dung VISTA-Ig ngudi d& dénh gia kha ning phan tng chéo. Tém lai, cac dia
(Nunc-Maxisorp #446612) dugc phu bing khang thé dé khang ms Fc & ndng do
4pug/mL (Jackson#115-006-071) trong dung dich dém natri carbonat-bicarbonat 0,1M,
d6 pH=9,4 (Pierce 28382 BupH™) qua dém & 4°C. Khong can rira, cac giéng duoc
phong bé bang 200 pl dung dich phong bé (0,4% BSA (Sigma) (trong lwong/thé tich)
trong PBS (Invitrogen)) qua dém & 4°C. Sau khi loai bé dung dich phong bé, cac dich
nbi chira thé lai khong pha lodng dwoc 1 trén céc dia duge phu trong 30 phut & nhiét d§
trong phong. Céc dia duoc rira mot 1an bang PBST (0,02% Tween 20 (Sigma) (trong
lwong/thé tich) trong PBS), va sau d6 U trong 30 phiit véi Hu VISTA-Ig dugc pha
loding dén 100 ng/ml trong dung dich phong bé. Cac dia dugc rira mot l4n bang va do
bang khang thé dé khang Fc-HRP nguoi (Jackson #109-036-098) dugc pha lodng
1:10,000 trong dung dich phong bé trong 30 phuit & nhiét d6 trong phong. Céc dia duge
rira lai va sau d6 duoc phat trién bing cach sir dung 100ul/giéng co chit TMB Turbo
(Thermo Scientific 34022)  khoang 10 phut ¢ nhiét d§ trong phong. Phan tmg duoc
dimg bing cach st dung 25pl/giéng axit sulfuric 4N va do hép thu duoc do & 450 nm
bang cach st dung quang ph ké dia tu dong.

Céc thé lai ma thé hién 12 phan tmg véi ca VISTA ngudi va cynomolgus ¢6 trinh
ty khang thé ving Vciia chiing duge tach dong. Céc té bao lai duoc chuédn bi trude cho
phan Gng phién mi nguogc (reverse transcriptase - RT) bang hé SuperScript IIT cells
Direct ¢cDNA cua Invitrogen. Tém lai, moi trudng nudi cdy duogc loai bo va da duogc
dat trén d4 va duoc tao huyén phi lai trong 200 pl PBS lanh. Bbn muoi microlit duoc
chuyén sang dia phan img PCR MicroAmp fast 96 giéng va dia nay dugc dit trén dé
dat dia kim loai lanh, bit kin bing mang nhwa va ly tim nhe & 700 vong/phtt trong 3
phut. PBS duoc loai bo va 10 pl dung dich dém tao huyén phu lai va 1 pl dung dich
ting cudng phan giai duoc bd sung vao. Pia dugc bit kin va u & 75°C trong 10 phit va
bdo quan ¢ -80°C.

D6i v6i phan tng RT, mbi giéng chira 5 pl nude, 1,6 pl dung dich d&&m ADNaze
10X, 1,2 ul EDTA 50 mM, 2 ul Oligo(dT)20 (50 mM) va 1 pl dNTP Mix 10 mM. Dia

duoc G & 70°C trong 5 phit, tiép theo 1a & trén nuéc d4 trong 2 phit, sau d6 cac chét
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phan tmg duge bd dung vao mdi giéng; 6 pl dung dich dém RT 5X, 1ul RNaseOUT™
(40 U/ul), 1 pl SuperScript™ III RT (200 U/ul) va 1 ul DTT 0,1M. Dia dugc bit kin va
dat trong may chu trinh nhiét duge lam néng trude dén 50°C va i & 50°C trong 50
phut, tiép theo 1a bat hoat (1 5 phut & 85°C). Phan tng dugc 1am lanh trén nudc da va
cADN s0i don duoc bao quan & —80°C dén khi st dung tiép.

Dé khuéch dai ving V, cac phan tmg PCR 20 ul duge thiét 14p. M3i giéng chira
16,2 ul nuége, 2,0 ul dung dich dém phéan tmg PCR 10X, 0,8 pl MgSO4 (50 mM), 0,4
ul ANTP 10mM, 0,15 pl hdn hop doan mdi xudi 100 uM, 0,05 pl doan mdi nguoe 100
uM, 0,2 pl enzym HiFi Tag. cADN, duogc tao ra nhu mo ta trén day, dugc chuyén (2
ul/giéng) vao hdn hop thanh phin PCR, dia dugc bit kin va phan tmg khuéch dai dugc
thuc hién; dbi véi VH chuong trinh 13 (i) 94°C trong 1 phut (i) 94°C trong 15 gidy (iii)
55°C trong 30 gidy (iv) 68°C trong 1 phut. Cac bude (ii — iv) duoc 1dp lai trong tbng sd
35 chu ky tiép theo 12 kéo dai 1an cudi & 68°C trong 3 phut. Péi v6i VL chuong trinh
12 (i) 94°C trong 1 phut (ii) 94°C trong 15 gidy (iii) 55°C trong 30 gidy (iv) 65°C trong
30 gidy, (v) 68°C trong 1 phit. Cac bude (ii — v) duge ldp lai trong tbng sb 35 chu ky
tiép theo 1a kéo dai 1an cudi & 68°C trong 3 pht.

Céc doan mdi xudi duge tron trude va hdn hop nay duge st dung theo ty 1€ 3:1
v6i doan mdi nguge. Cac san pham PCR duge kiém tra trén gel agaroza. Céc san phim
phan tmg dugc chuin bi d tac dong bing dung hop biang cich bd sung chit ting
cudng Enhancer (In-Fusion HC Cloning Kit, cat #639650, Clontech). Ndm microlit
san phim phan tmg PCR dugc chuyén vao dia PCR tiép theo 13 chuyén 2 pl chit ting
cudng/giéng. Pia dugc bit kin va 4 trong thiét bi chu trinh nhiét (15 phat & 37°C va 15
pht & 80°C). Vecto dich (vDR243 hogc vDR301) duge chuédn b bang céch dong hoa
bang Esp3I; (1,5ug vecto dugce d6ng hoa trong 3 pl dung dich dém Tango, 2 1 Esp3I va
nude trong 30 pl san phdm phan ting & 37°C trong 2 gid).

Dé tach dong bang dung hop, 2 pl sin phidm PCR dugc xt ly bing chét ting
cuong duge trdn véi 100 ng vecto duge ddng hoa bang Esp3I va 2 pl enzym dung hop
5X (Clontech). Phan g dung hop dugc thuc hién trong dia PCR 96 giéng. Pia nay
duoc u trong 15 phit & 50°C trén may PCR va cac té bao Stella thudn thuc dugc bién
nap bang cach sbc nhiét 40 gidy & 42°C khong lic va trai trén cac dia aga LB véi
khéang sinh chon loc va i qua dém & 37°C. Ngay tiép theo, cac khuan lac duoc chon

vao cac dia sdu 96 gieng chira mdi truong LB/Carbenixilin va nudi qua dém & 37°C.
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Céc phan bao quan lanh dong dugce chudn bi tr san phim nudi cdy qua dém trdn voi
cung thé tich glycerol 30% trong hxc_yng/thé tich. Cac ving V dugc xac dinh trinh tu
bang cach st dung doan mdi giai trinh tu SPF0052. Céc trinh tu dwgc phén tich, mot
giéng duong tinh cho mdi thé lai vH va vL dugc chon, tao mang lai trén cac dia méi va
nudi qua dém trong mdi trudong gidu dinh dudng cé chira ampixilin. Sau d6 cac dong
duoc chudn bi miniprep ADN dé chuyén nhiém quy mé nho trong dia 96 giéng.

Bén muoi tam trinh t lai ctia chudt duge chon cho ca chudi ning va chudi nhe
duoc 1ép ving khung ctia ngudi béng chuong trinh phan mém ndi bd. Mot ving khung
ctia nguoi duge chon cho mdi mdt trong s6 vH hoic vL chudt. Cac trinh ty ADN ving
V thu duoc thong qua viéc dich ma ngugc. Cac cing ADN tdng hop twong tmg véi cac
trinh ty axit amin HFA dugc dit mua tir hidng Integrated DNA Technologies
(Coralville, IA). Viéc tach dong dugc thuc hién vao vDR149 va vDR157 d3 cét trudc,
1in luot IgG1 ngudi va kappa ngudi. Kit Qiagen Endo-free Maxi-prep dugc su dung
@ chuin bi ADN. Céc san phim nuéi cay Expi293 (100 ml) dugc sir dung dé bidu
hién nhém khéng thé.

Vi du 5: Quy trinh thir nghiém trc ché VISTA-IG té bao T in vitro

Cac t8 bao A20 clia chudt duge chuyén nhiém 6n dinh GFP hodc VISTA ngudi.
Céc té bao nay dugc G voi peptit t& bao trimg va véi cac té bao T DO11.10. Mtic biéu
hién CD25 ciia té bao T dwoc xac dinh sau khi bat ddu & 24 gio. Céc té bao A20-
huVISTA trc ché sy biéu hién CD25 boi cac té bao T, nhung sb do nay dugc tai lap
dang ké bang cach t véi VSTBIS (Fig. 18).

Vi du 6: Lép ving khung ctia ngudi vao khang thé khang VISTA

Céc trinh tu lai ctia chudt cho ca chudi ning va chudi nhe duoc 14p ving khung
clia ngudi bang cich ghép CDR (Jones, et al. Nature, 321: 522-525 (1986) bing
chuong trinh phn mém noi bd. Chuong trinh nay phic hoa cac ving x4c dinh bd ctru
(complementarity determining region - CDR) cia trinh ty ving V theo dinh nghia
Kabat (Wu, T. T. & Kabat, E. A. (1970). J Exp Med, 132, 21 1-50) va so sanh cac vung
khung véi cac gen dong mam ctia ngudi bang Blast. Dong mam ciia ngudi véi do ddng
nhét v& trinh tu cao nhét véi cac ving khung cua chudt duge chon lam gen nhén dé lap

viung khung cua ngudi (HFA). Trong mot s6 it trudng hop, cac gen dong mam c6 lién
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quan mét thiét duoc chon, dua trén kinh nghiém trudc d6 véi cdc ving khung cia
ngudi duoc biu hién tét. Cac trinh tw ADN ving khung ctia nguoi duge chon ddi véi
mdi mot trong s6 cac ving V vH hoic vL thu dugc thong qua viée dich mé nguge. Cac
cing ADN tbng hop tuong tmg véi cac trinh tu axit amin HFA dugc dat mua tir hang
Integrated DNA Technologies (Coralville, [A). Viéc tach dong duoc thuc hién 1an luot

vao IgG1 ngudi va kappa nguoi.

Vi du 7: Céc cAu tric khang thé khang VISTA

Thong tin v& plasmit va trinh ty dbi vi cac phan tir d&é phat trién dong t& bao:
Céc céu tric plasmit duoc tao ra d6i véi khang thé khéang VISTA c6 cac ving bién dbi
VSTB112 va céc ving hing dinh IgGlx (VSTB174, s6 méi do thay d6i allotyp trong
ving hing dinh), ving hing dinh IgG2sigma (VSTB140) hodc ving hang dinh IgG1
khang proteaza (VSTB149).
Vecto Lonza

Heé vecto bidu hién t& bao trimg chudt ddng Trung Quéc (Chinese hamster ovary
- CHO) pEE6.4 va pEE12.4 (Lonza Biologics, PLC) dugc thiét 1ap boi Biologics
Research (BR) va Pharmaceutical Development & Manufacturing Sciences (PDMS)
1am hé biéu hién chinh dé tao ra cic mAD tri lidu & céc dong té bao biéu hién cia dong
vat ¢6 vi. Mbi vecto chira trinh tu khoi ddu cytomegalovirus ctia ngudi (huCMV-
MIE) dé didu khién sy biéu hién chudi ning (HC) hodc chudi nhe (LC) va chira gen
khang ampixilin. Vecto pEE12.4 ciing bao gdbm gen mi héa enzym glutamin
synthetaza (GS). Cac didu kién sinh trudng ddi hoi hoat tinh glutamin synthetaza dat ra
ap luc chon loc d6i véi té bao dé duy tri vecto biéu hién (GS Gene Expression System
Manual Version 4.0). pEE6.4 duoc sir dung dé tach dong gen HC va pEE12.4 dé tach
dong gen LC duédi dang céac vecto gen don. Plasmit gen kép Lonza dugc tao ra tir hai

vecto gen don Lonza nay.
Céc trinh ty axit amin ving bién d6i cia chudi ning ciia cdc mAb VISTA chon

loc

> Chudi ning VSTB112 (SEQ ID NO: 37)
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QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGII
PIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARSSYGWSY
EFDYWGQGTLVTVSS

> Chudi ning VSTB50 (SEQ ID NO: 38)
QVQLVQSGSELKKPGASVKVSCKASGYTFTNYGLNWVRQAPGQGLEWMGW
INPYTGEPTYADDFKGRFVFSLDTSVSTAYLQICSLKAEDTAVYYCAREGYGN
YIFPYWGQGTLVTVSS

> Chudi ning VSTB53 (SEQ ID NO: 39)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTHYTIHWVRQAPGQGLEWMGY]I
IPSSGYSEYNQKFKDRVTMTRDTSTSTVYMELSSLRSEDTAVYYCARGAYDD
YYDYYAMDYWGQGTLVTVSS

> Chudi ning VSTB95 (SEQ ID NO: 40)
EVQLVESGGGLVQPGGSLRLSCAASGFTFRNYGMSWVRQAPGKGLEWVASII
SGGSYTYYPDSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARIYDHDG
DYYAMDYWGQGTTVTVSS

Céc trinh tw axit amin ving bién d6i ciia chudi nhe clia cic mAb VISTA chon loc
> Chudi nhe VSTB50 (SEQ ID NO: 41)
DIVMTQTPLSLSVTPGQPASISCRASESVDTYANSLMHWYLQKPGQPPQLLIYR
ASNLESGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCQQTNEDPRTFGQGTK
LEIK

> Chudi nhe VSTB53 (SEQ ID NO: 42)
DIVMTQSPLSLPVTPGEPASISCRSSQTIVHSNGNTYLEWYLQKPGQSPQLLIYK
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQASHVPWTFGQGTK
LEIK

> Chudi nhe VSTB95 (SEQ ID NO: 43)
DIVMTQSPLSLPVTPGEPASISCRSSQSIVHSNGNTYLEWYLQKPGQSPQLLIYK
VSNRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCFQGSHVPWTFGQGTK
LEIK

> Chudi nhe VSTB112 (SEQ ID NO: 44)
DIQMTQSPSSLSASVGDRVTITCRASQSIDTRLNWYQQKPGKAPKLLIYSASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSAYNPITFGQGTKVEIK

> Chudi nhe VSTB116 (SEQ ID NO: 45)
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DIQMTQSPSSLSASVGDRVTITCRASQSINTNLNWY QQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQARDTPITFGQGTKVEIK

Vi du 8: Sang loc ELISA va FACS khéang thé khang VISTA

Céc thir nghiém nay d& x4c dinh kha ning lién két véi protein VISTA ngudi hoic
cynomolgus ctia khang thé duoc tao ra trong ELISA, ciing nhu dé xac dinh, bang cich
sang loc FACS, kha ning lién két véi protein VISTA trén bé mat céc té bao K562
(dong té bao bénh bach cdu sinh tiy ngudi) biéu hién protein VISTA ngudi hoic
cynomolgus ctia khang thé.

Phuong phap:

Tém tat quy trinh ELISA: Cac dia duoc phii qua dém ¢ 4°C véi 1 pg/ml protein
SB0361 (ngudi) hodc SB0361 (cyno (cynomolgus)), 14 cac mién ngoai bao ctia VISTA
tlr cac loai twong tmg. Céc khang thé ndy duoc pha logng dén 1 pg/ml lam ndng do
ban ddu v6i cac 14n pha lodng timg budce 1:4 cho tdng sb 4 ndng dd va u & nhiét 4o
trong phong (room temperature - RT) trong 2 gid. HRP (peroxidaza cdy cai ngua)
chudt khang IgG1 ngudi duoc sir dung dé phét hién va 0 trong 1 gid & nhiét d6 trong
phong. Thuc hién tit ca cac 14n rira bing PBS-Tween (0,05%).

Tém tit quy trinh FACS: 2 x 10° t& bao K562-G8 (ngudi) hoic K562-C7 (cyno)
duoc nhudm bang 5 pg/ml mdi khang thé thir nghiém va 1 trong 30 phut & 4°C. Khang
thé PE (phycoerythrin) dé khang IgG1 ngudi duge sit dung 1am khang thé phéat hién
thr cAp & ndéng d6 5 pg/ml. Céc té bao duoc chay trén BD Fortessa va phén tich bang
phan mém FlowJo (Tree Star, Inc., Ashlang, OR) v& cudng do huynh quang trung binh
(mean fluorescence intensity- MFI) ctia quin thé séng.

Phén tich dit liewKét qua: Dbi v6i mbi khang thé, diém chu quan (C6/Khdng
(Y/N)) duoc dua ra lién quan dén viéc khang thé c6 lién két manh hay khéng d6i véi
c4 hai phép phén tich ELISA va FACS dbi v6i mdi trong sb 4 thir nghiém. Néu khang
thé cho két qua “Khong” lién két trong ca hai thir nghiém, khang thé nay duoc lap lai
thir nghiém dé khéng dinh né 4m tinh. Két qua duoc thé hién trong Bang 7 dudi day va
trong cac Fig. 19A-19F va 20A-20F.

Bang 7.
MAINX | ELISA ngudi | ELISA Cyno | FACS ngudi | FACS Cyno
1 Y Y Y Y
2 Y Y Y Y
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Vi du 9: Két quéa sang loc khéng thé khang VISTA ngudi bang cach st dung thir
nghiém phan ung lympho bao hén hop (mixed lymphocyte reaction - MLR) va thir
nghiém hoat hoa Staphylococcus ddc t5 ruot B (SEB)

Muc dich cua thir nghiém nay la thé hién dit liéu hd tro viéc nhan dang khang thé
khang a-VISTA da chiic nang ma ting cuong dap Ung mién dich t bao trong thi
nghiém phan ung lympho bao hdn hgp (MLR), ciing nhu thr nghiém hoat hoa
Staphylococcus doc t5 rudt B (SEB).

Phan @ng lympho bao hdn hop (MLR) 1a thir nghiém mién dich chuén ma phu
thube vao su ghép khong ddi xtmg MHC 16p 1 va IT d& didu khién dap tmg t€ bao T di
sinh. Cac t& bao don nhan mau ngoai vi duge tach tir hai cd thd khong di xtng, 0
clng nhau va két qua 14 cac yéu t6 khong d6i xtmg, tang sinh va san sinh xytokin xdy
ra.

Vit liéu va phuong phap:

MBbi truong AB 10% duge didu ché bing cach két hop 500 ml RPMI véi 50 ml
huyét thanh AB ngudi, 5 ml Penixilin/Streptomyxin (10.000 U/ml), 5 ml L-glutamin
(100x) va 10 ml HEPES (1M). Méi truong nay duge bao quan khong qua 14 ngay. 1
mCi thymidin duoc danh dAu bing triti duge didu ché bing céch pha lodng 0,2 ml
dung dich thymidin gbc (1 mCi/ml) trong 9,8 ml RPML.

Céc khéang thé khang VISTA hoa tan duoc pha loang dén ndng dd 20 pg/ml trong
mdi trudng huyét thanh AB 10%. 100 ul dung dich khang thé thich hop dugc bd sung
vao céc giéng thich hop cia dia ddy chit U 96 giéng (san phdm cua hing Falcon
#353077 hodc twong duong). Sau khi bd sung nhidu quan thé t& bao khac nhau, ndng
6 cubi 12 10 pg/ml.

Téch t& bao bach ciu: Ngudi cho phai it nhat 18 tudi, nhin chung 12 khoe manh
va duge chon ngiu nhién tir dén s§ dia phwong. Méu ctia nguoi cho duge chuyén tir
cac bng tach sang cac 6ng day nén 50 ml. Pua 15 ml Ficoll 1077 vao phia dudi 25 ml
méau cin than dé khong tron 13n v6i mau. Ly tim cic té bao & 1250g trong 25 phut &
nhiét do trong phong ma khdng nghi. Cac té bao bach cdu dugc tach & gifta cac pha
Ficoll va huyét thanh va pha lodng céc t& bao vao 40 ml dung dich mudi cén bing
Hanks (Hanks Balances Salt Solution - HBSS). Ly tam cac t& bao & 453g (1500
vong/phut) trong 10 phut & 4°C. Tao huyén phu lai cac t€ bao trong 50 ml HBSS va

dém bang cach chuyén 500 pl sang dng riéng.
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Thiét 1ap phan tmg lympho bao hdn hop (MLR) dia 96 giéng: Xac dinh sb “té
bao kich thich” va “té bao dap img” thich hop can dé thu nghiém dua trén s6 miu cén
phan tich. Quéan thé kich thich dugc gieo & mét dd 0,5 x 10° té bao/giéng va quin thé
dap tmg duge gieo & mat o 1,0 x 10° té bao/giéng cta dia day chit i 96 giéng. Tét ca
cac diéu kién phai dugc thuc hién thanh b ba. S4 “té bao kich thich” thich hop duoc
chuyén bang pipet vio 6ng ddy nén méi va ly tdm nhu d& mé ta. Tao huyén pht lai cac
té bao trong 10 ml va chiéu xa bang 4000 rads. Ly tim té bao nhu d3 mo ta va tao
huyén pht lai & ndng @ 1 x 10%/ml trong mdi trudng huyét thanh AB 10% va b6 sung
50 ul vao cac giéng thich hop. Tach s t& bao dap tmg cén thiét va ly tim nhu da m6 ta
va tao huyén pht lai & ndng d6 2 x 10%ml trong mdi trudng huyét thanh AB 10% va
bd sung 50 pl vao cac giéng thich hop. U céc té bao trong 5 ngay & 37°C va 5% CO..
Vao ngdy thir ndm, 14y ra 30 pl dich ndi d8 phan tich vé sy san sinh interferon gama
(IFN-y) . Vao ngay thir ndm, bd sung 25 pl dung dich thymidin dugc danh diu bing
triti 40 pCi/ml vao mdi giéng va U trong 8 gidy & 37°C va 5% COa. Chuyén céc té bao
vao dia vi nhdp nhay 96 theo huéng din clia nha san xuit. Dém bang cach st dung
may dém vi nhip nhay theo huéng din cla nha san xuét. Nong d6 IFN-y duogc xé4c
dinh bing ELISA (eBioscience cat# 88-7316-88) theo quy trinh clia nha san Xuét.

Phan tich dit liéu: Tinh toan céc sb &&m trung binh trong mot phut (counts per
minute- CPM) hozc ndng d§ IFN-y d6i v6i cac giéng khong dugce diu tri. Tinh to4n
CPM trung binh hodc IFN-y d6i v6i timg nhom thir nghiém. Chuyén tap hop dit ligu
sang Logio. St dung didm 12 MLR 14n dbi véi mdi hop chét, tinh toan trung binh cho
tdp gdm 12 nhém thir nghiém cua timg hop chit. Pidm trung binh dbi véi 12 thir
nghiém = X [(logio (CPM trung binh cua ba 1an lap cua hop chit thir nghiém)) - (logio
(CPM trung binh ctia ba l4n 1ip cia mAu khong diéu tri))}/12

Tiéu chudn nhan: T4t ca céc chdt phan Gng va d6i chung thich hop dugc thir
nghiém vé 1ndi doc td trude khi tién hanh thir nghiém va c6 mic < 0,1 EU/mg. Cac té
bao dap img mot minh co s6 dém CPM trung binh dudi 700 CPM cho thiy rang cac té
bao niy khong hoat dong khi duge 0 mdt minh. CPM ctia nhém MLR cao hon it nhit
2 14n so véi CPM cua cac té bao dap ing duoc G mot minh cho thiy rang phan Gng da
x4ay ra va nguoi cho khong d6i xtmg. Tét ca cac thir nghiém MLR bao gdm protein d6i
chimg am IgG1 ngudi. Két qua cia déi chimg 4m IgG1 ngudi khong khac biét dang ké

v& mit théng ké so véi cac miu khong duge diéu tri dua trén kiém dinh student t-test.
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Sang loc khang thé khang VISTA trong MLR: Sang loc ban dAu tit ca cac hop
chit. Trude khi tién hanh MLR v6i khang thé khing VISTA, cic khang thé duogc
khing dinh 13 lién két véi ca VISTA lién két té bao théng qua phan tich FACS va
protein VISTA théng qua ELISA. Cac khang thé S26 (VSTB77), S30 (VSTBS6), S31
(VSTBS88), S32 (VSTB90) va S39 (VSTB74) khong vuot qua phép sang loc ban dau
nhung van dugc thir nghiém trong thir nghiém nay. Dé sang loc ban dAu, tit ca cac
khang thé dwoc thir nghiém & ndng d6 10 pg/ml trong MLR mitc do tang sinh va IFN-
v 14 cac thong s6 duoc x4c dinh (Fig. 21A-21D va 22A-22B).

Chon loc sdu khang thé hang dau. Tlr phép sang loc ban dau, séu Gng vién dugce
chon d& phan tich tiép: VSTB112 (S2), VSTB116 (S5), VSTB95 (S16), VSTB50
(S41), VSTBS3 (S43) va VSTB60 (S47).

Cac nghién ctru pha loang trén sdu Ung vién hang dAu trong MLR: Diéu chinh
quy trinh. Quy trinh 13 gibng nhu d& mé ta véi diéu chinh & chd cac khang thé duoc
pha lodng dén néng do sau: 30, 10, 3, 1, 0,3, 0,1, 0,03, 0,01 va 0 pg/ml.

Xac dinh céc gid tri ICso: Cac s6 dm CPM tho va ndng dd IFN-y duge st dung
dé x4c dinh ICso cho timg khang thé. Céc két qua tinh todn ICso dugc xac dinh qua viée
st dung chuong trinh “EZ-R stats.” Sau yéu t& d4p ung riéng 1& dugc st dung dé xac
dinh cac gia tri ICso. Céc sb dém CPM riéng 1& va nong do IFN-y trong MLR véi
chuén d6 lidu ctia c4c Gmg vién hang dau.

Bang 8: Céc gia tri ICso cho cd CPM va IFN-y trong MLR

VSTB112 | VSTB116 | VSTB95 | VSTB50 | VSTB53 | VSTB60
(S2) (S5) (S16) (S41) (S43) (S47)

CPM | -067 -0,78 -0,54 -0,12 -0,33 0,02

Gama | -0,42 -0,16 0,22 0,06 0,27 0,4

#* Céc gié tri tinh theo logo ctia ndng d6 khang thé.

Két luan: Phép sang loc ban dau cho thy rang nhidu khang thé dic hiéu VISTA
¢6 kha ning ting cudng dép ing mién dich té bao MLR. Cac khang thé sau d6 duoc
xép hang dua trén higu luc va bién trang va sua trén cac két qua nay, VSTB112,
VSTB116, VSTB95, VSTB50, VSTB53 va VSTB60 duoc chon dé danh gia trong céc
thir nghiém chudn d6 liéu. VSTB60 gay ra d4p tmg yéu hon so v6i nim khang thé
khéc trong thir nghiém chuén do liu.

Thir nghiém hoat héa staphylococcus doc t6 rudt B (SEB): SEB 1a siéu khang

nguyén vi khuin ma gay ra su hoat héa cac t€ bao T VP+ dic hiéu. Cac té bao don
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nhan mau ngoai vi dugc tach va u v6i khang nguyén SEB trong méi trudong nudi cay,
ma cam Ung su san sinh xytokin manh m&. Thir nghiém ndy dwoc tién hanh trén nim
{mg vién hang dau.

Viée diéu ché mdi trudng AB 10%, didu ché 1 mCi thymidin dwoc d4nh diu
béng triti, diéu ché khéng thé khang VISTA hoa tan, va tach t& bao bach ciu dugc thuc
hién nhu d3 mo ta trén day trong MLR.

Thiét 1ap dia SEB 96 giéng: Xac dinh s& té bao dap tmg thich hop can @ thu
nghiém dua trén s6 miu can phén tich. Quﬁn thé dap tmg dugc gieo & mat do 2,0 x 10°
té bao/giéng trong dia day chit U 96 giéng. Tét ca cac diéu kién phai dugc thuc hién
thanh bd ba. Ly tim té bao nhu d& md ta va tao huyén phu lai & ndng d6 4 x 106/ml
trong mbi trudng huyét thanh AB 10% va bd sung 50 ul vao céc giéng thich hop. Bb
sung 50 pl mdi truong huyét thanh AB 10% chira khang nguyén SEB & nong d6 40
ng/ml. Trong céc thir nghiém d3 mo ta, SEB thu do hang Sigma Aldrich (cat# S0812)
cung cp. Nong dd cudi trong mot giéng 13 10 ng/ml. U céc té bao trong 3 ngay & 37°C
va 5% CO,. Vao ngay th ba, 14y ra 30 pl dich ndi dé phén tich vé su san sinh IFN-y .
B sung 25 pl dung dich thymidin dugc danh d4u bang triti 1 pCi/ml vao mdi giéng va
1 trong 8 gid & 37°C va 5% CO,. Chuyén cac té bao vio dia vi nhip nhiy 96 theo
huéng din cta nha san xuit. Pém bing cich sit dung may dém vi nhdp nhéy theo
huéng din ctia nha san xudt. Nong d6 IFN-y dugc x4c dinh bang ELISA (eBioscience
cat# 88-7316-88) theo quy trinh ctia nha san xuit.

Phuong thirc: Phén tich dit liéu. Tinh toan cac sb dém trung binh trong mét phit
(CPM) hoic ndng dd IFN-y dbi v6i mdi khang thé & tit ca cac ndng d6. Tidu chuin
nhan duoc tién hanh nhu d& mé ta. Viée x4c dinh gia tri ICso dugc tién hanh nhu di
md ta. Cac s6 dém CPM riéng r& va nbng do IFN-y trong thir nghiém SEB véi chuin
d6 liéu cua céc tmg vién hang dau.

Bang 9: Cac gia tri ICso cho cd CPM va IFN-y trong SEB.

VSTB112 | VSTB116 | VSTB9S5 | VSTB50 | VSTBS53 | VSTB60
(S2) (S5) (S16) (S41) (S43) (S47)
| ‘ khong thuc
CPM -1,16 -1,44 -1,12 -0,74 -1,06 hién
' khong thuc
Gama -1,24 -0,35 0,05 1,69 -1,05 hién

** Céc gié tri tinh theo logio clia ndng dd khang thé.
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Két luan: Cac khang thé dic hiéu VISTA ting cudng kha ning san sinh xytokin
va kha ning ting sinh theo cach phu thudc lidu trong thir nghiém SEB. Céc gia tri ICso

tir nghién ciru SEB thudng tuong tw véi céc két qua tir nghién ctru pha loing MLR.

Vi du 10: Thir nghiém lién két epitop

Phuong phap: Hé ProteOn XPR36 (BioRad) dugc sit dung dé thuc hién lien két
epitop. Chip ProteOn GLC (BioRad, Cat#176-5011) dugc phu hai tdp hop gdm 6
khéng thé don dong (mAb) theo huéng din cta nha san xuit danh cho héa hoc két hop
amin (BioRad, cat #176-2410).

Céac mAb canh tranh dugc U trude & luong du (ndng dd cudi 250 nM) véi VISTA
ngudi (ndng dd cubi 25 nM) trong 4 gid & nhiét d6 trong phong va 6 mau cing lic
duogc chay qua chip pht nhém mAb dugc phi véi thoi gian lién két 4 phit tiép theo 1a
phan ly trong 5 phut. Sau mdi 1an chay, c4c chip dugc tai tao bang axit phosphoric 100
mM.

Viéc phén tich dit liéu bao gdm nhém tét ca cac dd thi dap g theo thoi gian boi
phdi tir va ap dung thuat toan sép thing hang, ma ty dong thuc hién su sép théng hang
theo truc X va Y, va loai bo gia hinh. Sau d6 ap dung phép sira chita Interspot 1€n dit
lidu.

mADb khong canh tranh duoc xac dinh 13 ¢6 tin hidu lién két gidng hodc > tin hiéu
A1 (chi lién két v&i VISTA ngudi).

mADb canh tranh dugc xac dinh 13 ¢6 tin hidu lién két << tin hiéu A1 (tc 13, chi
lién két véi VISTA ngudi).

Két qua: Theo db thi dép tng theo thoi gian 1am vi du dwoc thé hién trén Fig. 23,
khang thé VSTB85 dugc phu 1én chip Proteon SPR va protein VISTA duoc 1 trude
v6i céc chét canh tranh duoc chi dinh duge cha qua chip. VSTBS50 1a vi du vé khong
lién khdéng canh tranh, vi ddp tmg dwong dwoc phat hién khi phtc hop
VISTA/VSTBS50 dugce chay. GG8, VSTB49 va VSTBS1 duoc tao phuc vai VISTA
khong lién két véi VSTB85 duge phu trén chip va do d6 dugc phén loai 14 canh tranh
d6i v6i ctng vi tri lién két trén VISTA vé6i VSTBSS.
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Béang 10:

A

#2: két hop véi cam bién
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#1: ket hop voi cdm bien
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Nhém | GG8 | B85 | B95 | B104 | B112 | B113 | B5O | B53 | B66 | B67

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
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1,
1
1

1
1
1

1
1

1
2
2

2
2
2
2
2
2

2
2
3
4

au
GG8

VSTB100.001

VSTB101.001

VSTB102.001

VSTB103.001

VSTB104.001

VSTB105.001
VSTB106.001

VSTB107.001

VSTB108.001

VSTB109.001_
VSTB110.001

VSTBI111.001

VSTB112.001

VSTBI113.001

VSTB114.001

VSTB115.001

VSTB116.001

VSTB49.001

VSTB51.001 _
VSTB53.001

VSTB59.001

VSTB65.001

VSTB67.001
VSTB70.001

VSTB81.001

VSTB92.001

VSTB95.001

VSTB97.001

VSTB98.001

VSTB99.001

VSTB50.001

VSTB54.001

VSTBS56.001

VSTB60.001

VSTB63.001

VSTB66.001

VSTB73.001

VSTB76.001

VSTB78.001

VSTB84.001

VSTB85.001

VSTB74.001

IE8

A 3 A 2 (7S
mAb dugc ¢6 dinh trén cam bién
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Y = C6 canh tranh (tin hidu << so v6i Al- chi ¢6 VISTA ngudi)

N = Khéng canh tranh (tin hiéu > so véi Al- chi c6 VISTA ngudi)

I = khéng két lusn (tin hidu twong ty véi Al- chi c6 VISTA ngudi)
Viduy 11: Xéc dinh 4i luc proteon

Cac khang thé dwoc bét gift trén cc chips ProteOn bang cach sir dung cac bé mat

dwoc phu Fe khang IgG. Cac khang thé dwoc thir nghiém vé lien két véi cac mién
ngoai bao (ECD) ciia VISTA ngudi va cynomolgus (cyno) & ndng d6 protein VISTA
nim trong khoang tir 0,39 nM dén 100 nM. Céc khang nguyén dugc dé cho lién két/két
hop v6i chip pht khang thé trong 4 phut sau d6 su phan ly dugc theo d&i trong 30
phut. Céc chip duoc tai tao v&i hai 1an xtr 1y bang axit phosphoric 100 mM trong 18
gidy. Tét ca cac thir nghiém duoc tién hanh & 25°C va dit liéu dwoc khép véi md hinh

lién két 1:1 Langmuir.

Vi du 12: T4c dung cua viée didu tri khang VISTA trong mé hinh khéi u bang quang &
chudt MB49
Phuong phép:

Chudt nhit C57BV/6 duge tiém té bao khdi u MB49. Khi céc khéi u dd hinh
thanh, viéc diéu tri khang VISTA duoc bit d4u. Sau d6 theo d&i su sinh trudng cia
khéi u 3 1an/tudn. Céc chudt bi giét, theo quy dinh ctia IACUC, khi cac khéi u dat 15
mm theo chidu bét ky.

Dbi v6i mbi thir nghiém, mdt lo t& bao MB49 lanh déng duoc 1am tan va nudi
trong RPMI 1640 (+ L-Glut) v6i 10% huyét thanh va cic chdt khang sinh
penixilin/streptomyxin. Sau ba ngay trong mdi truong nudi cdy, cic t& bao duge thu
nhan bing cdc st dung StemPro Accutase va dugc tao huyén ph lai trong RPMI &
ndng d6 5x10° té bao/ml va 50 pl duge tiém vao mdi chudt.

Céc chudt C57B1/6 céi, 6-8 tudn tudi duoc mua tir National Cancer Institute. Khi
vé ching duoc dé cho thich nghi v6i hoan canh trong mot ngly trude khi suon bén
phai clia chiing dugc cao 16ng va dudi dugc xdm. Sau dé ching duge tiém ba-ndm
ngay sau do.

Tiém khéi u (trong da): Cac chudt duge tiém trong da (i.d.) vao bén sudn duge

cao 16ng ctia ching bang 50 pl huyén phu t& bao MB49 (~250.000 t& bao).
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Theo ddi sy phat trién cua khéi u: Su phét trién ctia khéi u duge do b?mg compa
do ngoai dién tir d4u tién ngang qua kich thudc 16n nhét (L) va thit hai 13 & géc 90° so
v6i phép do dau tién (W). Thé tich khdi u thu dwoc nhu sau:

Thé tich = (L2W?)/2

Céc khéi u duge xem 13 d4 hinh thanh khi ching dat dudng kinh ~Smm (thé tich
~60 mm?3). Khi d4 hinh thanh, bit d4u didu tri. Su phat tridn ctia khbi u duoc do ba 1dn
mdt tudn trong khéa diéu tri va dén khi thir nghiém két thuc.

Pidu tri khang VISTA: Khéng thé don dong 13F3-mlIgG2a dang kham dugc tiém
trong mang bung & 10 mg/kg. Lich tiém 12 ba 14n mot tudn trong bbn tudn.

Giét chudt: Theo yéu ciu ciia IACUC, cac dong vat bi giét khi khdi u cta ching
dat 15mm theo kich thudc 16n nhat.

Phan tich hiéu luc: Th tich khéi u & chudt dwoc phan tich bang Excel dé quan 1y
dit liéu, va GraphPad Prism dé xay dung db thi. Phép phan tich thdng ké dugc thuc
hién bang céch sit dung macro cho phdn mém may tinh théng ké R.

Thiét ké thir nghiém duoc thé hién trén Fig. 24.

- Két qua:

Viéc didu tri bing Ch13F3-mlgG2a & chudt cai dan dén loai 16 khdi u hoan toan
(CR) 6 70% dong vat va thuyén gidam mot phan (PR) & 30% (n=7) (Bang 13 va Fig.
25B). Tréi lai, tAt ca cac chudt duge diéu tri bang dbi chimg mIgG2a thé hién khé u
tién trién (6/6) (Fig. 25A). Céc dit lidu nay chimg to ring viéc diéu tri khang VISTA
¢6 thé ¢6 anh hudng sau sic dén sy phat trién clia khdi u.

Béang 11: Loai bo hoan toan (CR) so véi thuyén gidm mdt phin (PR)

| Chudt 13F3 IgG2a céi (n=7)
CR 5
PR 2 cho dén ngay 32

Trinh tu VISTA ngudi dugc thé hién trén Fig. 26 va 27, phong theo Wang et al.,

2011, trén day, ndi dung cua tai liéu nay duoc két hop toan bd bang céach vién dan.

Vi du 13: Lap ban dd epitop cia khéng thé khang VISTA béng céc nghién ctru trao d6i
hydro/doteri (H/D)

Pé nhan dang céc epitop cho VSTBS50, 60, 95 va 112 trén VISTA nguoi, phuong
phép phd khéi trao dbi hydro/doteri (hydrogen/deuterium exchange-mass spectrometry
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- HDX-MS) trong dung dich dugc tién hanh bing cach st dung cac Fab tuong ing. Dé
trao ddi H/D, quy trinh dugc sit dung dé phén tich sy xéo tron Fab 1a twong ty nhw quy
trinh d& duoc md ta trudc diy (Hamuro et al., J. Biomol. Techniques 14:171-182,
2003; Horn et al., Biochemistry 45:8488-8498, 2006) v4i mdt sb thay dbi. Cac Fab
duoc didu ché tir cac IgG bang cach ddng héa bang papain va bt gift Protein A bang
cach st dung Pierce Fab Preparation Kit (Thermo Scientific, Cat# 44985) . Trinh tu
protein VISTA ngudi chira sdu vi tri glycosyl hoa li€n két N. Dé cai thién d6 che phu
cla trinh ty, protein ndy duoc loai bo glycosyl bing PNGaza F. Protein VISTA dugc
loai bo glycosyl duge u trong dung dich nuéc duogc xur ly bang doteri trong thdi gian
dinh trude tao ra su két hop doteri & cac nguyén tt hydro trao dbi dugc. Protein
VISTA duogc doteri hda duge tao phirc véi Fab cia VSTB50, VSTB60, VSTB9S hodc
VSTB112 trong 46 uL doteri oxit (D20) & 4 °C trong 30 gidy, 2 phut, 10 phut va 60
phit. Phan tng trao dbi dugc ngimg bing d6 pH thip va cac protein dugc ddng hoa
bing pepsin. Mitc deuteri trong céc peptit xdc dinh dugc theo doi tir d ting khéi
luong trén LC-MS. D& 1am dbi ching, protein VISTA dugc xtr 1y twong tw trlr viée né
khong duge tao phirc véi cac phan tir Fab. Cac ving lién két voi Fab dugc xen ké boi
c4c vi tri twong ing dugc bao v€ khai su trao dbi va, do d6, chira phan doan deuteri
cao hon so véi protein VISTA d6i chimg. Khoang 94% protein c6 thé duoc 14p ban dd
thanh cac peptit cu thé.

Ban dd x4o tron HDX-MS dung dich ctia VISTA véi VSTB50 / VSTB60, va
VSTB95 / VSTB112 1n luot duoc thé hién trén Fig. 28 trén va dudi . Hai nhom
epitop dugc nhan dang. VSTB50 khang VISTA nhén biét cing epitop v6i VSTB6O;
VSTB95 lién két voi ving epitop khac véi VSTB112 trén VISTA. VSTBS50 va 60
khang VISTA c6 cling epitop chira cac doan, 10sNLTLLDSGL111 (SEQ ID NO: 62), va
136 VQTGKDAPSNCi4s (SEQ ID NO: 63) (Fig. 28 trén). VSTB95 va 112 khang
VISTA ché thdy 1a huéng dich céc epitop tuong tu nhau, chira céc doan
2»7PVDKGHDVTF36 (SEQ ID NO: 75), va ssRRPIRNLTFQDL¢s (SEQ ID NO: 65)
(Fig. 28 duéi). C6 hai doan khéc thé hién sw xdo tron yéu bsi VSTBIS5 va 112, bao
gbm céc gbe 39-52 va 118-134. Tuy nhién, cac mic khong manh bang céc ving trudce
(27-36 va 54-65) trong ban dd khac nhau. Mic di mdt peptit, 100TMR102 thé hién su
x40 tron manh boi VSTBIS va 112, & mit kia cua bé mit VISTA, tach khéi cac ving
epitop, 27-36 va 54-65. Sy xdo trdn nay co thé do anh hudng di 1ap thé. Cac két qua
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HDX-MS ndy dua ra céc epitop & mirc peptit cho khang thé khang VISTA. Khong c6
céc ving epitop gbi nhau ddi véi hai nhém epitop ndy. Céc két qua nay phu hop véi dit

lidu vé lién két canh tranh trudc d6 & chd ching khong canh tranh véi nhau.

Vi du 14: X4c dinh cAu tric cta phirc ECD VISTA ngudi:VSTB112 Fab béng tinh thé
hoc protein

Trong nd luc x4c dinh cu tric cia VISTA va phéc hoa epitop va paratop dinh ra
tuong tac gifta mién ngoai bao (extracellular domain - ECD) cua VISTA va doan cua
khang thé hang d4u VSTB112, phurc nay dugc két tinh va ciu triic dugc xac dinh dén
d6 phan giai 1,85 A. Ciu tric cia ECD VISTA ngudi trong phiic v6i doan Fab cia
khang thd VSTB112 duoc xac dinh trong nd luc vira & xac dinh cAu triic ciia ECD
VISTA vira dé xac dinh epitop/paratop cho twong tic nay. Céu tric cho thiy VISTA
¢6 doan gip nép IgV véi hinh hoc topo cta chudi tuong ty véi chudi TCR Va. Ngoai
lién két disulfua hop quy nbi cac soi B va F & mit sau va trude clia cau tric banh kep
B, cAu tric nay cho thiy CD ¢6 thém hai lién két disulfua, mot lién két ndi vong CC’
v6i tAm trude va lién két thi hai gitra céc soi A’ va G’. Mic du c6 céc tiép xuc tinh thé
gifta cac phan tir VISTA, chiing chi 13 thir yéu ba khong c6 bing chimg vé dime ciia
céc ECD VISTA dua trén cu tric ndy. Epitop VSTB112 thé hién 13 bao gdm c4c phin
cta vong BC, CC’, va FG ctua VISTA cung véi cac gbc cta tim trudce beta (C’CFG)
gln c4c vong nhét. Paratop chi yéu thién vé tuong tac chudi ning véi CDR L3 tao ta

tiép x1c toi thiéu.

Epitop/paratop dinh ra twong tdc VISTA:VSTB112

VSTB112 Fab che di ving bé mit 1024,3 A2 khi lién két véi ECD VISTA, phan
bé mat chudi niing bi che chiém 715,3 A2 trong tong s6 niy. By lién két hydro va 4
tuong tac cdu mudi dugce tao ra gitta VISTA va chudi nhe VSTB112 va 10 lién két
hydro va 2 twong tic cAu mubi gitta VISTA va chudi ngng VSTB112. VSTB112 nhén
biét cac gde trong tAm trude cta soi C°, C, F, va G trén céc du gan vong FG cling nhu
céc gde trong vong BC, FG, va CC’ (Fig. 29 va 30). Cac tuong tac véi vong CC’
chidm hiu hét cac tuong tac véi chudi nhe Fab, véi chi cac gbc E125 va R127 trong
vong FG tao ra thém tuong tic chudi nhe. Céc gbc 119 @&én 127 tuong Ung v6i vong

FG cla VISTA chiém 38% trong tong s 1034,8 A2 ving bé mit bj che khi lién két
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voi VSTB112. DPang lwu y, vong nay phan cuc cao, bao gdm trinh tw sau—
IRHHHSEHR- (SEQ ID NO: 76). Ngoai ra, W103 trong CDR H3 cua VSTB112 xép
gon gang trén khung cac gbe VISTA H122 va H123, va gbc H121 VISTA tao ra go
khi twong tac véi vong thom F55 trong CDR H2.

So sanh cé4c ving epitop dugc nhdn dang bing tinh thé hoc va HDX dugce thé

hién trén Fig. 31.

Vi du 15: Hoat héa té bao T va bach cAu don nhan to bing khang thé khang VISTA
Céc anh hudng chitc ndng cia khéng thé khang VISTA duoc danh gié trong hai
tht nghiém in vitro, phan ung bach cAu hdn hop (mixed leukocyte reaction - MLR) va
SEB (Staphylococcus doc t6 rudt B). Ca hai thir nghiém x4c dinh murc ting sinh té bao
T va su cam ung xytokin dudi dang cac sb do chinh cta chiing, nhung cac tac dung
nay la do cac co ché khac nhau. Trong MLR, té bao don nhan méu ngoai vi (PBMC)
tir hai ngudi cho khac nhau dugc G cling nhau, va phirc twong hop md chinh (major
histocompatibility complex - MHC) khong phu hop gifta cac té bao T clia mot ngudi
cho v céc té bao soi nhanh cta ngudi cho kia dan dén su tang sinh té bao T va san
sinh interferon (IFNy). Trong thir nghiém SEB, PBMC tir mdt ngudi cho duy nhét
duoc U v6i siéu khang nguyén vi khuén, ma lién két truc tiép protein MHC 16p II trén
bé mit té bao trinh dién khang nguyén (antigen-presenting cells - APC) v6i thy thé t
bao T (T-cell receptor - TCR) trén té bao T, gdy ra su hoat hoa, tang sinh té bao T, va
tiét xytokin. Trong ca hai thit nghiém nay, VSTB112, 1a phan tir goc cia VSTB174,
chimg t6 kha nang cam tmg phu thudc lidu sy ting sinh t& bao T va san sinh xytokin,

va 6 tiém ning nhét trong s6 cac tmg vién (Fig. 21A-21D, Bang 12).

Bing 12. Céc gié tri BC50 d6i véi cac sb do cua th nghiém MLR. VSTB112
(gbc ctia VSTB174) 1a phan ti tiém nang nhat.

Ung vién ECso tang sinh (ug/ml) ECso san sinh IFNy (ng/ml)
VSTB112 0,21 0,38 ’
VSTB116 0,17 0,69

VSTB95 0,29 1,67

VSTB50 0,77 1,14

VSTB53 0,47 1,88

VSTB60 1,04 2,48
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Thtr nghiém hoat héa bach cau don nhan to

Dit liéu thir nghiém, duoc thé hién trong Bang 12, thu dugc tir VSTB112, phin
ttr gbc cia VSTB174. D& hiéu hon v& hoat tinh cia VSTB174, céc thir nghiém hoat
héa bach cau don nhan to dugc thuc hién. Két qua thé hién rang viéc & VSTB174 véi
PBMC toan phan gay ra su didu hoa ting c4c du chuin hoat héa (CD80 va HLA-DR)
trén bach ciu don nhan to CD14+, cho thiy tic dung cta khang thé lién két véi tap
hop con té bao midn dich d biét 1a biéu hién VISTA ¢ mirc cao (Fig. 32). Cau hoi tiép
theo 12 lidu céc tac dung 1én sy hoat hoa bach ciu don nhan to trong PBMC toan phin
¢6 thé duoc tao thuan loi boi khang thé bét ky lién két v6i VISTA va c6 IgG1 Fc hay
khong. Cac khang thé VSTB103 va VSTB63 lién két voi VISTA véi 4i luc cao (KD
14n luot 12 6,36E-10 va 8,30E-10) va vdi cac té bao biéu hién protein VISTA, tuong tu
véi VSTB112 va VSTB111. VSTB103 c6 cung epitop v6i VSTB112, trong khi
VSTB63 khong cung epitop; khong khang thé nao tao thudn loi cho su hoat hoa bach
cAu don nhan to. Xem xét tdng thé, céc két qua nay thé hién ring mot co ché ma nhd
d6 VSTB174 c6 thé thé hién tac dung trén sy hoat hda/tang sinh té bao T thong qua sy

hoat héa bach ciu don nhéan to dugc tao thuan 1oi boi cac t& bao NK.

Didu ché moi trudng

500 ml RPMI 1640 (Corning, 10-040-CV) dugc két hop véi 50 ml huyét thanh
AB nguoi (Valley Biomedical, Inc, Lot # 3C0405), 5 ml Penixilin/Streptomyxin
(Lonza, 17-602E) 10.000 U/ml, 5 ml L-glutamin (100x) (Gibco, 25030-081) va 10 ml
HEPES (1M) (Fisher BP299-100, Lot#-1). Mbi truong nay dugc bdo quan khdng qua
14 ngay & 4°C.

Didu ché khang thé khang VISTA hoa tan vi khang thé ddi chimg

Céc khang thé dugc pha lodng dén 2X ndng d6 mong mudn trong mdi trudng
huyét thanh AB 10%: VSTB174: 16 VSTB174.003

B6 sung 100 ul dung dich khang thé thich hop vao céc giéng thich hop cta dia
d4y chit U 96 giéng (Falcon, 353077). Sau khi bd sung nhiéu quén thé t& bao khac
nhau trong 100 pl, ndng do cudi ctia mdi khang thé 13 1, 0,1 hodc 0,01 g/ml. Khing thé
d6i chimg IgG1 CNTO 3930 (Ld 6405, ENDO <0,1 EU/mg) dugc bo sung vao & ndng
d6 cubi 1 pg/ml.
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Céac PBMC dugc tach

Ngudi cho phai it nhit 18 tudi, nhin chung 14 khée manh va dwgc chon ngiu
nhién tir dan sb dia phuong.

Méu cua ngudi cho duge chuyén tir cac dng tach sang cac 6ng day nén 50 ml.

Pua 15 ml Ficoll 1077 (SIGMA, 10771) vao phia dudi can than dé khong tron
13n v6i mau. Viée nay duoc thue hién cho mdi 25 ml mau.

Ly tAm cac té bao & 1250g trong 25 pht & nhiét d§ trong phong ma khdng nghi.

Céc t& bao bach ciu duoc tach & gifta cac pha Ficoll va huyét thanh va pha loang
céc t& bao vao 40 ml dung dich mubi can bang Hanks (HBSS).

Céc dng duoc ly tam & 453g (1500 vong/phit) trong 10 pht & 4°C.

Céc té bao duoc tao huyén phu lai trong 50 ml HBSS va dugc dém béng cach
chuyén 500 1 sang 6ng eppendorf riéng.

Ngoai ra, kit tich bach cau don nhén to tir Miltenyi dugc sir dung theo huéng din
ctia nha san xuét (cat# 130-096-537) dé tach céc t& bao CD14+ bang cach chon loc 4m

tinh trong mot s6 nhém didu tri.

Thiét 1ap san phdm nudi cdy in vitro

Xac dinh s8 & bao thich hop can thiét d& thir nghiém dwa trén sé mAu cin phan
tich. Quén thé dap tmg duoc gieo & mat d 2,0 x 10° té bao/giéng trong dia day chir U
96 giéng. Dbi véi quan thé CD14 duge chon theo cach am tinh, 0,5x10° té bao duoc
gieo. T4t ca céc didu kién dugc thuc hién thanh bd ba.

Céc té bao duoc ly tAm nhu mo ta trén ddy va duge tao huyén pht lai & ndng d6
2x10¢/ml dbi véi quin thd PBMC toan phin va 0,5x108/ml ddi c6i quan t& CD14 dugc
chon theo c4ch 4m tinh trong méi truong huyét thanh AB 10% va bd sung 100 1 khang
thé thir nghiém vao cac giéng thich hop lam cho téng thé tich trong mdi giéng 1a 200 1.

Céc té bao dugc 0 trong 1, 2, hodc 3 ngay & 37° C va 5% CO..

Nhuom khéng thé va dém té bao kiéu dong
Dfa 96 giéng day chit U duoc ly tAm trong 5 phit & 453g va 14y dich ndi ra.
Céc té bao duoc rira bang 200 pl PBS va ly tim nhur & budce 5.5.1.
Dich nbi duoc bo di va té bao duoc tao huyén phu lai trong 50 ul PBS chura cac

khang thé sau:
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CD14-APC (dong HCD14) 1:250 (Biolegend cat #325608)

HLA-DR-PE Cy7 (dong 1.243) 1:250 (Biolegend cat # 307616)

CD80-PE (dong 2D10) 1:250 (Biolegend cat # 305208)

Chét e ché lién két Hu FcR (eBioscience cat # 14-9161-73)

Duoc 0 trong 20 phut trén nudce d4 udt trong t6i.

150 pl PBS duoc bd sung vio va 1y tim nhu & budce 5.5.1.

150 1 dung dich d&m PBS duoc bd sung vao va phan tich bang FACS.

Céc mau duoc chay trén bao ké kiéu dong Miltenyi MACSQuant 10 thong sb va
phan tich bing FlowJo 9.7.5 vé muc biéu hién HLA-DR va CD80 trén quéan thé
CD14+. Cuong d6 huynh quang trung binh (mean fluorescence intensity - MFI) hinh
hoc, thong s6 ma x4c dinh xu hudng chinh ciia tip s6, duoc str dung lam thong s6 dinh

nghia d€ so sanh cac phép dicu tri.

Phén tich théng ké

Tt ca c4c phép théng ké dugc thuc hién theo Prism GraphPad, phién ban 6. Viéc
so sanh timg cdp gitta cdc nhom duge thuc hién ¢ tung thoi diém bang cach sir dung
ANOVA mdt chidu véi hidu chinh Tukey di v6i bdi s6. Gia tri P nhé hon 0,05 dbi véi
tAt ca cac thir nghiém va cac phép so sanh dugc xem 14 ¢6 ¥ nghia. D1 v6i tht ca cac

5 thi va bang, * p<0,05, ** p<0,01, *** p<0,001, ****p<0,0001.

Vi du 16: Hoat tinh ADCC va ADCP cua khang thé khang VISTA

VSTB174 ¢6 IgG1 Fe, ma c6 thé tao ra hoat tinh ddc té bao qua trung gian t& bao
phu thudc khang thé (antibody-dependent cell-mediated cytotoxicity - ADCC) va hoat
tinh thuc bao qua trung gian té bao phu thudc khing thé (antibody-dependent cell-
mediated phagocytosis - ADCP). Ca hai loai thir nghiém duoc tién hanh va thé hién
rdng VSTB174 c6 thé phan giai hodc thuc bao cac t& bao K562-VISTA (Fig. 33-34),
nhung khong phai 1a cc t& bao gde thude dong té bao u tily K562 (dit lidu khong duogc
thé hién). Co ché hoat dong khéc ctia VSTB174 d& didu bién hoat tinh trc ché cua
VISTA c6 thé 12 kha néing phan giai hodc pha hiy céc té bio biéu hién VISTA ¢ muc

cao, do d6 loai chiung khoi vi mdi trudng cuc bo.

Vi du 17: Hoat tinh ADCP cuta khang thé khang VISTA khac
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Tht nghiém thuc bao in vitro dugc st dung dé nghién ctru su ting cudng thuc
bao qua trung gian dai thuc bao cia céc té bao biéu hién VISTA lac vi bdi cic mAb
khéang VISTA ngudi (VSTB173 va VSTB174). Cac mAb duge tich dong vao céc
khung Fc khac nhau (IgG1 WT (kiéu hoang dai), IgG1 PR (khéng proteaza), va
IgG20) va duogce coi 1a co tiém ning c6 cac hoat tinh khic nhau dé tang cuong kha
ning thuc bao. Cac khung IgG1 va IgG1 PR c6 kha ning lién két v6i cac thy thé Fc va
¢6 tiém ning gy ra ADCP, trong khi IgG20 khong lién két v6i thy thé Fc va khong
gay ra ADCP.

Khang thé khang VISTA duoc thir nghiém trong cac thir nghiém ADCP véi cac
t€ bao gbe K562 va té bao dich K562-VISTA. Nhu dugce thé hién trén cac Fig. 35-36,
VSTB174, VSTB149, VSTB173 va VSTB145 ting cudng su thuc bao hMac cta cac
té bao K562-VISTA. Cac khang thé khing VISTA VSTB140 hoic VSTB132, véi
IgG26 Fc ma khong lién két véi cac thu thé Fc, khong tang cudng kha nang thuc bao
nhu mong dgi. Cac mAb VISTA VSTB174 va VSTB173 véi IgG1 Fc thé hién kha
ning thuc bio manh mé hon so véi VSTB149 va VSTB145 véi IgG1PR Fe (xem Bang
13 va 14 v& céc gié tri ECso).

Bang 13. Cac gia tri EC50 cia mAb khéng VISTA nguoi.

biéu tri

VSTB174

VSTB149

VSTB140

EC50

0,0782

0,1142

NA

Bang 14. Céc gia tri EC50 cia mAb khang VISTA nguoi.

Piéu tri

VSTB173

VSTB145

VSTB132

EC50

0,0146

0,1075

NA

VSTB174 va VSTB173 thé hién su gia ting kha nang thuc bao yéu ciia cée té
bao gbe K562 & ndng dd cao nhit (Fig. 35-36), ma c6 thé do muc biéu hién VISTA
thép cia cac t& bao K562. Khang thé khang VISTA khéc ma khong ting cudng kha
nang thyc bao cua cac té bao K562.

Timg khang thé d6i ching 4m duoc thir nghiém & hai ndng d khac nhau trong
thir nghiém thyc bao K562-VISTA, nhung khong gy ra sy thuc bao bat ky. Két qua
nay cho thiy ring su thuc bao qua trung gian khéng thé khang VISTA 1a dc hidu va
do su biéu hién khang nguyén VISTA béi cac té bao K562-VISTA.
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Vi du 18: Hoat tinh ADCC ciia khang thé khang VISTA khéc

D& kiém tra kha niang gdy ra ADCC cta chung, ba khang thé khang VISTA
nguoi sau duge thtr nghiém:

VSTB174 (IgG1)

VSTB149 (IgG1 PR)

VSTB174.LF (IgG1 LF (fucoza thip)).

MB&i khéng thé dugc thir nghiém & sdu ndng d6 khic nhau trong cing dia, theo bd
ba trong hai thir nghiém riéng r€ cho téng s sau diém dit ligu.

Mdi VSTB174, VSTB149, va VSTB174.LF chimg t6 hoat tinh ADCC do duogc &
ndng @6 10, 1, 0,1 va 0,01 pg/mL, trong khi d6 chi c6 khang thé LF chimg to hoat tinh
ADCC do duoc ¢ 0,001 pg/mL; khdng c6 khang thé nao chimgs t&6 ADCC & 0,0001
ng/mL. Vi mdi khang thé c6 IgG1 hoidc bién thé Fc IgG1, didu nay 1a d3 du doan
dwoc. Khéng thé LF chimg 6 hiéu luc ADCC tang thé hién ¢ gi trj ECso nho hon doi
v6i dudng cong khang thé LF (0,002293 pg/mL) so véi duong cong khang thé 1gG1
thong thudng (0,02381 pg/mL). Pudng cong khang thé IgG1 PR c6 gié tri ECso tuong
tw v&i duong cong IgG1 thong thudng (0,01846 pg/mL).

Bang 15. Cac gia tri ECso (ng/mL) ctia ba khing thé khang VISTA dugc thu
nghiém xé4c dinh bing phép phén tich ADCC.

Khang thé khang VISTA ECso (png/mL)
VSTB174 (IgG1) 0,02381
VSTB149 (IgG1 PR) 0,01846
VSTB174.LF (IgG1 LF) 0,002293

Céc khang thé IgG1 ngudi, IgG1 PR ngudi va IgG1 LF nguoi déu thé hién kha
ning tiéu diét qua trung gian ADCC do duoc & ndng do khang thé 10, 1, 0,1 va 0,01
pg/mL, trong khi d6 chi c6 khang thé LF thé hién kha ning tiéu diét & ndng d6 khang
thd 0,001 pg/mL. Khong c6 khang thé khang VISTA nao thé hién kha nang tiéu diét &
ndng d6 khang thé 0,0001 pg/mL.

Khang thé LF thé hién kha ning tiéu diét ADCC tidm nang gip gan 10 14n so véi
khang thé IgG1 thong thudng hodc khang thé IgG1 PR, nhu thdy dugc qua cac gia tri
EC50.
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Vi du 19: Ai luc cia VSTB174 v6i VISTA ngudi va cynomolgus

Ai luc ctia VSTB174 d6i v6i mién ngoai bao (ECD) VISTA ngudi va khi
cynomolgus dugc xac dinh bang phuong phép cdng huéng plasmon bé mit (surface
plasmon resonance - SPR) trén thiét bi ProteOn. VSTB174 thé hién gi4 tri KD tuong
tw déi v6i mdi protein, 1,56E-10 M dbi véi ECD VISTA ngudi va 8,66E-11 M ddi véi
VISTA cynomolgus.

Vi du 20: Khang thé khang VISTA thé hién hiéu luc trong cdc m hinh khéi u & chudt

Cac ching, chit phan tmg va md hinh khéi u

Dé thir nghiém in vivo, st dung chudt duoc chuyén gen VISTA nguoi c¢6 dinh
huéng (VISTA-KI) duoc lai nguge trén nén C57Bl/6.

Khang thé khang VISTA ngudi dugc tao ra dé thir nghiém & chudt VISTA-KI,
bing cach st dung ving bién ddi VSTB174 dugc ghép trén Fc IgG2a chudt
(VSTB123).

Bénh ung thu bang quang MB49 dugc danh gié ¢ chuot VISTA KI,

Ngoai cac nghién cir 4 cong b chimg to ring liéu phap khang thé khang VISTA
trc ché sy phat trién khdi u & chudt kiéu hoang dai (Le Mercier et al., 2014), hiéu luc
chéng khéi u d3 duoc chimg t6 véi khéng thé chudt ddng thay thé & chudt kiéu hoang
dai béng cac lich st dung liéu khéac nhau, va & chudt VISTA-KI duoc didu tri b?mg
VSTB123.

Nghién cfru hiéu lyc in vivo & md hinh khdi u MB49 ¢ chudt VISTA-KI

Céc nghién ctru hiéu luc MB49 dugc tién hanh trén chudt VISTA-KI céi, thu
nghiém VSTB123 & mot s6 lidu nim trong khoang tir 1- 10 mg/kg. Céc chudt duge
tiém trong da bang 250.000 t& bao khdi u MB49 vao ngay 0. Vao ngay 6, viéc sit dung
lidu bt dAu nhu dugc chi dinh trén Fig. 37 (10 mg/kg d6i ching 16p phu cta khang thé
mlgG2a, hodc cac lidu VSTB123 duge chi dinh; 10 chudt/nhom).

VSTB123 hiéu qua hon & lidu cao hon so véi liéu thip hon, nhu duge thé hién
trén Fig. 37. Céc liéu 10 mg/kg va 7,5 mg/kg 1a twong dwong, trong khi d6 khdi u phét
trién nhanh hon & chudt duge dung lidu 5 hoic 1 mg/kg.
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Vi du 21: Phat hién su biéu hién VISTA & céc khdi u ngudi bing khang thé khang
VISTA

Fig. 1 thé hién sy biéu hién VISTA boi dong té bao khdi u AML — didu nay va
dit liéu biu hién trinh tw ARN trong Fig. 17 cung ¢ ¥ tudng ring VISTA dugc biéu
hién béi cac té bao AML va rang thude khang VISTA 13 hitu hiéu thong qua viéc
huéng dich truc tiép cac t& bao nay dé didu bién mién dich hoic tidu diét bang khang
thé.

Dir liéu dé déanh gia su biéu hién VISTA ¢ bénh ung thu phdi thu duge tr cac
mAu khéi u phdi tir viée cit bd bang phiu thuat. Cac té bao duge phan ly va x4c dinh
ddc tinh biéu hién VISTA va nhiéu ddu chuin khac. Két qua thé hién rang 13/13 khéi u
phdi (caxinom vay hodc caxinom tuyén) chira cac té bao tiy CD14+ VISTA+ (Fig.
33).

Vi du 22: Phat hién su biéu hién VISTA & cac khdi u phdi bing khang thé khing
VISTA

Thir nghiém héa md mién dich dugc phét trién bang cach sir dung dong GGS,
IgG1 chudt khang VISTA nguoi. mAb nay duge sit dung dé nghién ctru viéc nhudm
VISTA trong cac 14t cit khdi u FFPE & bénh ung thu phdi t bao khong nhd (NSCLC).

Céc 14t cit khdi u FFPE duge xi 1y bing phuong phap thu hdi khdng nguyén
chudn trude khi nhudm. Khang thé chudt GG8 khang ngudi VISTA dugc st dung & dd
pha loang 1:500. Lién két cia GG8 dugc phat hién bing cach st dung khéng thé da
dong tho khang chudt, tiép theo 12 polyme HRP khéang thé. Tiép theo 13 nhudm tuong
phan bing hematoxylin, sau d6 céc 14t cit khdi u dugc tinh diém. ,

Su biéu hién VISTA & bénh ung thu phdi chil yéu han ché & sy thAm nhiém mién
dich (vi du thé hién trén Fig. 39) va cac t& bao duong tinh VISTA & mitc cao ¢ mit

trong nhiéu miu ung thu phdi

Vi du 23: CAu truc cia mién ngoai bao (ECD) cia VISTA ngudi trong phitc hop véi
doan Fab cua VSTB174

Céc bién thé khang nguyén VISTA duoc tao ra va tinh ché dé nghién ciru tinh thé
hoc. VSTB174 Fab tai td hop dudi his duoc biéu hién bén trong va tinh ché. C4c tinh

thé dugc tao ra va sir dung dé thu thap dit liéu d6 phan giai cao hon d6i véi phic ECD
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VISTA:VSTB174 Fab bing cach sir dung birc xa ddng bd va xac dinh cu triic bing
cach st dung cac t5 hop mé hinh héa ddng nhat va phan tich mat d9 electron (Fig.
29(Top)).

CAu truc phirc ECD VISTA:VSTB174 Fab dugc xac dinh bang tinh thé hoc tia X
dén do6 phén giai 1,85A, dua ra cdu tric dau tién cia ECD VISTA va phéc hoa epitop
va paratop VSTB174. ECD VISTA c6 nép gép IgV véi hinh hoc topo tuong tu véi
CTLA-4 ECD, nhung c6 soi G' doc nhit ma kéo dai tAm trudc cta ciu tric banh kep
B. A'va G' dugc nbi v6i nhau tiép theo cach héa hoc thong qua cAu disulfua duoc tao
ra gitta cac gbc C12 trong soi A' va C146 trong soi G'. Su xystein dugc phat hién la
duoc gén trong ba lién két disulfua ndi phan tu, va, dwa trén cac tiép xuc tinh thé,
khong ¢ bing chimg vé VISTA dang dime.

VSTB174 nhén biét cac géc trong tAm trude cua soi C°, C, F, va G trén céc dau
gin vong FG ciing nhy c4c gdc trong vong BC, FG, va CC’.

Céc huéng dan vé tit ca cac patent, don dwoc cong bd va cac tai liéu tham khao
duoc trich din trong ban mé ta nay dugc két hop toan bo vao diy dé tham khao.

Mic du sang ché dd dwoc thé hién cu thé va dwoc mo ta c6 tham khio cic
phuong 4n 13m vi du cta sang ché, nhung nhiing ngudi c6 hiéu biét trung binh trong
linh vuc s& hiéu duoc ring c6 thé thuc hién céc thay doi vé dang va cac chi tiét trong
d6 ma khong vuot ra ngoai pham vi cta sang ché nhu dugc xac dinh bdi cac diém yéu

cau bao hd kém theo.
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YEU CAU BAO HQ

1. Khang thé dugc phan 1ap hoic doan khang thé ciia né chira ving lién két khang
nguyén ma lién két véi yéu t6 trc ché Ig ving V hoat héa té bao T (VISTA), trong d6
lién két ctia khang thé hodc doan khang thé véi VISTA diéu bién hoic ting cudng dap
mg mién dich va khang thé nay:

(1) chira vung VH chita VH CDR1 c6 trinh ty axit amin néu trong SEQ ID NO: 19, VH
CDR2 c¢6 trinh ty axit amin néu trong SEQ ID NO: 20 va VH CDR3 c¢6 trinh tu axit
amin néu trong SEQ ID NO: 21, va con chira ving VL chita VL CDR1 ¢6 trinh ty axit
amin néu trong SEQ ID NO: 22, VL. CDR2 c¢6 trinh tu axit amin néu trong SEQ ID
NO: 23 va VL CDR3 c6 trinh ty axit amin néu trong SEQ ID NO: 24; hodc

(ii) chira ving VH chita VH CDR1 ¢6 trinh tu axit amin néu trong SEQ ID NO: 25,
VH CDR2 c¢6 trinh tu axit amin néu trong SEQ ID NO: 26 va VH CDR3 ¢6 trinh ty
axit amin néu trong SEQ ID NO: 27, va con chira ving VL chtta VL CDR1 ¢6 trinh tu
axit amin néu trong SEQ ID NO: 28, VL CDR2 c6 trinh ty axit amin néu trong SEQ
ID NO: 29 va VL CDR3 c6 trinh ty axit amin néu trong SEQ ID NO: 30.

2. Khang thé dugc phan lap theo diém 1, trong d6 khang thé nay cha ving VH chira
VH CDRI1 c6 trinh ty axit amin néu trong SEQ ID NO: 19, VH CDR2 ¢/ trinh tu axit
amin néu trong SEQ ID NO: 20 va VH CDR3 ¢ trinh tu axit amin néu trong SEQ ID
NO: 21, va con chita ving VL chita VL. CDR1 c¢6 trinh tu axit amin néu trong SEQ ID
NO: 22, VL CDR2 c¢ trinh tu axit amin néu trong SEQ ID NO: 23 va VL CDR3 ¢6
trinh tu axit amin néu trong SEQ ID NO: 24.

3. Khéng thé dugc phan lap theo diém 1, trong d6 ving VH chita VH CDR1 ¢6 trinh
tu axit amin néu trong SEQ ID NO: 25, VH CDR2 c6 trinh ty axit amin néu trong SEQ
ID NO: 26 va VH CDR3 c¢6 trinh ty axit amin néu trong SEQ ID NO: 27, va con chira
vung VL chtta VL CDRI1 c¢6 trinh ty axit amin néu trong SEQ ID NO: 28, VL. CDR2
¢ trinh tu axit amin néu trong SEQ ID NO: 29 va VL. CDR3 c¢6 trinh tu axit amin néu
trong SEQ ID NO: 30.

4. Khéng thé dugc phén lap theo diém 2, trong d6 khang thé nay chira polypeptit ving
bién dbi ciia chudi ning c6 trinh ty ddng nhét it nhit 90% véi SEQ ID NO: 40.
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5. Khéang thé duoc phan 1ap theo diém 2, trong d6 khang thé nay chira polypeptit ving
bién ddi ctia chudi ning c6 trinh ty dong nhit véi SEQ ID NO: 40.

6. Khang thé dugc phan 1ap theo diém 2, trong d6 khang thé nay chira polypeptit ving
bién di ctia chudi nhe c6 trinh tw ddng nhat it nhat 90% véi SEQ ID NO: 43.

7. Khéng thé dugc phan 1ap theo diém 2, trong d6 khéng thé nay chira polypeptit ving
bién ddi ctia chudi nhe ¢ trinh tu ddng nhét véi SEQ ID NO: 43.

8. Khang thé duoc phan 1ap theo diém 2, trong d6 khang thé nay chtra polypeptit ving
bién ddi cua chudi nhe ¢ trinh tw néu trong SEQ ID NO: 43 va polypeptit ving bién
dbi ctia chudi ning c6 trinh ty néu trong SEQ ID NO: 40.

9. Khéng thé dugc phan 14p theo diém 3, trong d6 khang thé nay chira polypeptit ving
bién dbi ctia chudi ndng c6 trinh ty ddng nhét it nhit 90% véi SEQ ID NO: 37.

10. Khang thé dugc phan 1ap theo diém 3, trong d6 khang thé ndy chtra polypeptit
ving bién dbi ciia chudi ning 6 trinh tw néu trong SEQ ID NO: 37.

11. Khang thé dugc phan 1ap theo diém 3, trong d6 khéng thé nay chira polypeptit
ving bién ddi ciia chudi nhe ddng nhét it nhat 90% véi SEQ ID NO: 44.

12. Khang thé dugc phan 13p theo diém 3, trong d6 khang thé niy chua polypeptit
ving bién dbi cia chudi nhe dong nhit véi SEQ ID NO: 44.

13. Khang thé dugc phén 1ap theo diém 3, trong d6 khang thé nay chta polypeptit
ving bién dbi cia chudi nhe c6 trinh tu néu trong SEQ ID NO: 44 va polypeptit ving

bién dbi ctia chudi niing cé trinh ty néu trong SEQ ID NO: 37.

14. Khang thé dwoc phan 1ap theo diém 1, trong d6 khang thé nay chira ving hing

dinh cua nguoi.
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15. Khang thé dugc phan 1ap theo diém 1, trong d6 khang thé niy chira ving hing
dinh IgG1 cua nguoi.

16. Khang thé dwoc phan 1ap theo diém 1, trong d6 khang thé ndy chira ving hang

dinh clia ngudi ma chira dot bién lam suy yéu lién két FcR hodc sy phan cit proteaza.

17. Khang thé dwgc phan 1ap theo diém 1, trong d6 khang thé niy chira ving hing
dinh IgGl1 cta nguoi ma chia dot bién 1am suy yéu lién két FcR hodc su phén cét

proteaza.

18. Khéng thé dugc phan 1ap theo diém 1, trong d6 khang thé niy chtra ving héng
dinh chudi ning IgG1 cla ngudi cé trinh ty néu trong SEQ ID NO: 60 hogc SEQ ID
NO: 61.

19. Khang thé dugc phan 1ap theo diém 1, trong d6 khang thé nay chtra ving hing
dinh chudi nhe IgG1 ctia ngudi c6 trinh tw néu trong SEQ ID NO: 56.

20. Khang thé dugc phan 18p theo diém 1, trong d6 khang thé nay chtra ving hing
dinh chudi ning IgG1 cua ngudi chita SEQ ID NO: 60 hodc SEQ ID NO: 61 va con
chira ving hing dinh chudi nhe IgG1 cta nguoi chira SEQ ID NO: 56.

21. Khéang thé dugc phan lap theo diém 2, trong d6 khang thé nay chita polypeptit
chudi ning 6 trinh ty ddng nhét it nhat 90% véi SEQ ID NO: 53 va polypeptit chudi
nhe ddng nht it nhit 90% véi SEQ ID NO: 54.

22. Khang thé dugc phan 1ap theo diém 2, trong d6 khéng thé nay chira polypeptit
chudi nang 6 trinh t ddng nhit véi SEQ ID NO: 53 va polypeptit chudi nhe c6 trinh
tu ddng nhét it nhit 90% véi SEQ ID NO: 54.

23. Khang thé dugc phén 1ap theo diém 3, trong d6 khéng thé nay chura polypeptit

chuBi niing ¢6 trinh tw ddng nhat it nhit 90% véi SEQ ID NO: 55 va polypeptit chudi
nhe c6 trinh tu ddng nhit it nhat 90% véi SEQ ID NO: 56.
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24. Khang thé dugc phan 1ap theo diém 3, trong d6 khang thé nay chira polypeptit
chudi ning c6 trinh tw déng nhit véi SEQ ID NO: 55 va polypeptit chudi nhe ¢6 trinh
tw ddng nhit véi SEQ ID NO: 56.

25. Khang thé hodc doan khang thé theo diém 1, trong d6 doan khang thé 1a doan
khang thé Fab, F(ab")2, hodc scFv.

26. Khang thé hodc doan khang thé theo diém 1, trong d6 khang thé nay 1a khang thé
don dong.

27. Khang thé hodc doan khéng thé theo diém 1, trong d6 khang thé nay 1 khéng thé

ngudi hodc duge lam twong thich véi ngudi.

28. Khéng thé hoic doan khang thé theo diém 1, trong d6 khang thé hoic doan khéang
thé nay lién két v&i VISTA ngudi véi & luc it nhit 1a 1x10° lit/mol.

29. Khang thé hoic doan khéng thé theo diém 1, trong d6 khang thé nay lién két voi
VISTA ngudi véi &i luc it nhat 13 1x1078 lit/mol.

30. Khéng thé hoic doan khang thé theo diém 1, trong d6 khang thé nay lién két véi

VISTA ngudi véi 4i luc it nhat 1a 1x1077 lit/mol.

31. Ché phim chira khang thé hodc doan khang thé theo diém 1 va chit mang, chit pha

lodng hodc t4 dugce dugce dung.

32. Ché phim chira khang thé hoic doan khang thé theo diém 4 va chit mang, chit pha

lo@ng hodc ta dugce dugce dung.

33. Ché phdm chira khang thé hoic doan khang thé theo diém 5 va chit mang, chét pha

lodng hodc t4 dugce dugce dung.
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34. Ché phdm chira khang thé hoic doan khang thé theo diém 6 va chit mang, cht pha

lodng hodc t4 dugc dugc dung.

35. Ché phdm chira khang thé hodc doan khang thé theo diém 7 va chét mang, chit pha

lo&ng hodc t4 dugc dugce dung.

36. Ché phim chira khang thé hoic doan khang thé theo diém 8 va chét mang, chét pha

lodng hodc t4 dugc dugc dung.

37. Ché phim chita khang thé hodc doan khéng thé theo diém 9 va chét mang, chét pha

lodng hodc ta dugc dugce dung.

38. Ché phdm chira khang thé hoic doan khéng th8 theo diém 10 va chét mang, chit

pha logng hoéc ta dugc dugc dung.

39. Ché phim chira khang thé hoic doan khéng thé theo didm 11 va chit mang, chit

pha lodng hodc ta duge dugc dung.

40. Ché phim chira khang thé hozc doan khang thé theo diém 12 va chit mang, chat

pha lodng hodc ta dugc duoc dung.

41. Ché phdm chira khang thé hosc doan khang thé theo didm 13 va chit mang, chét

pha loing hodc t4 dugc dugce dung.

42. Ché phim chira khang thé hoic doan khang thé theo didm 22 va chit mang, chit

pha lodng hodc ta duogc duoc dung.

43. Ché phdm chra khang th8 hodc doan khang thé theo diém 24 va chit mang, chét

pha lodng hodc ta dugc duoc dung.
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44, Ché phim theo diém 31, trong d6 ché phim nay con chia khang nguyén Kkhdi u

hodc khang nguyén virut.

45. Khang thé duoc phan 1ap theo diém 13, trong d6 khang thé nay dugc chon trong s&
c4c khang thé sau day:

a) khang thé chtra chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 55 va chudi
nhe ¢6 trinh tu axit amin néu trong SEQ ID NO: 56;

b) khang thé chira chudi ning c6 trinh tu axit amin néu trong SEQ ID NO: 59 va chudi
nhe c6 trinh tir axit amin néu trong SEQ ID NO: 56;

¢) khang thé chira chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 60 va chudi
nhe ¢4 trinh tu axit amin néu trong SEQ ID NO: 56;

d) khang thé chira chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 61 va chudi
nhe c¢6 trinh fir axit amin néu trong SEQ ID NO: 56.

46. Khang thé duoc phan lap theo diém 13, trong d6 khang thé nay chia chudi niing c6

trinh tu axit amin néu trong SEQ ID NO: 61 va chudi nhe c¢6 trinh tw axit amin néu
trong SEQ ID NO: 56.
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<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 8

<212> PRT

<213> Nguoi hién dai

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

<210> 2

<211> 8

<212> PRT

<213> Nguoi hién dai

<400> 2
Ile Asn Pro Tyr Thr Gly Glu Pro
1 5

<210> 3

<211> 12

<212> PRT

<213> Nguoi hién dai

<400> 3
Ala Arg Glu Gly Tyr Gly Asn Tyr Ile Phe Pro Tyr
1 5 10

<210> 4

<211> 10

<212> PRT

<213> Nguoi hién dai

<400> 4
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Glu Ser Val
1

<210> 5
<211> 3
<212> PRT
<213> Nguoi

<400> 5
Arg Ala Ser
1

<210> 6
<211> 9
<212> PRT
<213> Nguoi

<400> 6
Gln Gln Thr
1

<210> 7
<211> 8
<212> PRT
<213> Nguoi

<400> 7
Gly Tyr Thr
1

<210> 8
<211> 8
<212> PRT
<213> Nguoi

<400> 8
Ile Ile Pro
1

<210> 9
<211> 16
<212> PRT
<213> Nguoi

<400> 9
Ala Arg Gly
1

<210> 10
<211> 11
<212> PRT
<213> Ngudi

<400> 10
Gln Thr Ile

31859

Asp Thr Tyr Ala Asn Ser Leu
5 10

hién dai

hién dai

Asn Glu Asp Pro Arg Thr
5

hién dai

Phe Thr His Tyr Thr
5

hién dai

Ser Ser Gly Tyr Ser
5

hién dai

Ala Tyr Asp Asp Tyr Tyr Asp Tyr Tyr Ala Met Asp Tyr
5 10 15

hién dai

Val His Ser Asn Gly Asn Thr Tyr
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<210> 11

<211> 3

<212> PRT

<213> Nguoi hién dai

<400> 11
Lys Val Ser
1

<210> 12

<211> 9

<212> PRT

<213> Ngudi hién dai

<400> 12
Phe Gln Ala Ser His Val Pro Trp Thr
1 5

<210> 13

<211> 8

<212> PRT

<213> Nguoi hién dai

<400> 13
Gly Tyr Thr Phe Thr Asn Tyr Gly
1 5

<210> 14

<211> 8

<212> PRT

<213> Nguoi hién dai

<400> 14
Ile Asn Thr Tyr Thr Gly Glu Ser
1 5

<210> 15

<211> 12

<212> PRT

<213> Nguoi hién dai

<400> 15
Ala Arg Asp Tyr Tyr Gly Ile Tyr Val Ser Ala Tyr
1 5 10

<210> 16

<211> 10

<212> PRT

<213> Ngudi hién dai

<400> 16
Glu Ser Val Asp Asn Tyr Ala Asn Ser Phe
1 5 10
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<210> 17

<211> 3

<212> PRT

<213> Ngudi hién dai

<400> 17
Arg Ala Ser
1

<210> 18

<211> 9

<212> PRT

<213> Ngudi hién dai

<400> 18
Gln Gln Ser His Glu Asp Pro Tyr Thr
1 5

<210> 19

<211> 8

<212> PRT

<213> Nguoi hién dai

<400> 19
Gly Phe Thr Phe Arg Asn Tyr Gly
1 5

<210> 20

<211> 8

<212> PRT

<213> Ngudi hién dai

<400> 20
Ile Ile Ser Gly Gly Ser Tyr Thr
1 5

<210> 21
<211> 15
<212> PRT
<213> Nguoi hién dai

<400> 21
Ala Arg Ile Tyr Asp His Asp Gly Asp Tyr Tyr Ala Met Asp Tyr
1 5 10 15

<210> 22

<211> 11

<212> PRT

<213> Nguoi hién dai

<400> 22
Gln Ser Ile Val His Ser Asn Gly Asn Thr Tyr
1 5 10



<210> 23
<211> 3
<212> PRT
<213> Nguoi

<400> 23
Lys Val Ser
1

<210> 24
<211> 9
<212> PRT
<213> Nguoi

<400> 24
Phe Gln Gly
1

<210> 25
<211> 8
<212> PRT
<213> Nguoi

<400> 25
Gly Gly Thr
1

<210> 26
<211> 8
<212> PRT
<213> Nguoi

<400> 26
Ile Ile Pro
1

<210> 27
<211> 13
<212> PRT
<213> Nguoi

<400> 27
Ala Arg Ser
1

<210> 28
<211> 6
<212> PRT
<213> Nguoi

<400> 28

Gln Ser Ile
1

<210> 29

31859

hién dai

hién dai

Ser His Val Pro Trp Thr
5

hién dai

Phe Ser Ser Tyr Ala
5

hién dai

Ile Phe Gly Thr Ala
5

hién dai

Ser Tyr Gly Trp Ser Tyr Glu Phe Asp Tyr
5 10

hién dai

Asp Thr Arg
5

-85-



<211> 3
<212> PRT
<213> Nguoi

<400> 29
Ser Ala Ser
1

<210> 30
<211> 9
<212> PRT
<213> Ngusi

<400> 30
Gln Gln Ser
1

<210> 31
<211> 8
<212> PRT
<213> Nguoi

<400> 31
Gly Gly Thr
1

<210> 32
<211> 8
<212> PRT
<213> Nguoi

<400> 32
Ile Ile Pro
1

<210> 33
<211> 13
<212> PRT
<213> Nguoi

<400> 33
Ala Arg Ser
1

<210> 34
<211> 6
<212> PRT
<213> Nguoi

<400> 34
Gln Ser Ile
1

<210> 35
<211> 3

31859

hién dai

hién dai

Ala Tyr Asn Pro Ile Thr
5

hién dai

Phe Ser Ser Tyr Ala
5
hién dai

Ile Phe Gly Thr Ala
5

hién dai

Ser Tyr Gly Trp Ser Tyr Glu Phe Asp Tyr
5 10

hién dai

Asn Thr Asn
5
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<212> PRT
<213> Nguoi

<400> 35
Ala Ala Ser
1

<210> 36
<211> 9
<212> PRT
<213> Nguoi

<400> 36
Gln Gln Ala
1

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

37
120
PRT
Nguoi

<400> 37
Gln Val Gln
1

Ser Val Lys

Ala Ile Ser

35

Gly Gly Ile
50

Gln Gly

65

Met

Arg

Glu Leu

Ala Arg Ser

Gly Thr Leu

115

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

38
119
PRT
Ngudi

<400> 38

Gln Val
1

Ser

Gln

Val Lys

Gly Asn
35
Ile

Leu
Gly Trp
50
Lys Gly
65
Leu

Arg

Gln Ile

Ala Arg Glu

hién dai

hién dai
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Arg Asp Thr Pro Ile Thr

5

hién dai

Val Gln
5
Ser

Leu

Val
20
Trp

Cys

Val Arg

Ile Pro Ile

Val Thr Ile
70
Ser Leu
85

Tyr

Ser

Ser
100
Val

Gly

Thr Val

hién dai

Leu Val Gln
5

Val Ser

20

Trp

Cys

Val Arg

Asn Pro Tyr

Phe Val Phe
70
Ser Leu
85

Tyr

Cys

Gly Gly

Ser
Lys
Gln
Phe
55

Thr
Arg

Trp

Ser

Ser
Lys
Gln
Thr
55

Ser

Lys

Asn

Gly Ala

Ala Ser
25
Ala Pro
40
Gly Thr

Ala Asp

Ser Glu

Ser Tyr
105
Ser
120

Gly Ser

Ala Ser
25
Ala Pro
40
Gly Glu

Leu Asp
Ala Glu

Tyr Ile
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Glu
10

Gly
Gly
Ala
Glu
Asp

90
Glu

Glu
10

Gly
Gly
Pro
Thr

Asp

Phe

Val
Gly
Gln
Asn
Ser
75

Thr

Phe

Leu
Tyr
Gln
Thr
Ser
75

Thr

Pro

Lys
Thr
Gly
Tyr
60

Thr

Ala

Asp

Lys
Thr
Gly
Tyr
60

Val

Ala

Tyr

Lys
Phe
Leu
45

Ala
Ser

Val

Tyr

Lys
Phe
Leu
45

Ala
Ser

Val

Trp

Pro
Ser
30

Glu
Gln
Thr

Tyr

Trp
110

Pro
Thr
30

Glu
Asp
Thr
Tyr

Gly

Gly
15

Ser
Trp
Lys
Ala
Tyr

95
Gly

Gly
15

Asn
Trp
Asp
Ala
Tyr

95
Gln

Ser
Tyr
Met
Phe
Tyr
80

Cys

Gln

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gly



Thr Leu Val
115

<210> 39
<211> 123
<212> PRT
<213> Ngudi

<400> 39

Gln Val Gln
1

Ser Val Lys

Thr Ile His
35
Gly Tyr Ile
50
Lys Asp Arg
65
Met Glu Leu

Ala Arg Gly

Trp Gly Gln
115

<210> 40
<211> 122
<212> PRT
<213> Ngudi

<400> 40

Glu Val Gln
1

Ser Leu Arg

Gly Met Ser
35
Ala Ser Ile
50
Lys Gly Arg
65
Leu Gln Met

Ala Arg Ile

Gly Gln Gly
115

<210> 41
<211> 111
<212> PRT
<213> Nguoi

<400> 41
Asp Ile Val
1

100

Thr Val Ser Ser

hién dai

Leu
Val
20

Trp
Ile
Val
Ser
Ala

100
Gly

hién dai

Leu
Leu
20

Trp
Ile
Phe
Asn
Tyr

100
Thr

hién dai

Val
5
Ser
Val
Pro
Thr
Ser
85
Tyr

Thr

Val
Ser
Val
Ser
Thr
Ser
85

Asp

Thr

Gln
Cys
Arg
Ser
Met
70

Leu

Asp

Leu

Glu
Cys
Arg
Gly
Ile
70

Leu
His

Val

Ser
Lys
Gln
Ser
55

Thr
Arg

Asp

Val

Ser
Ala
Gln
Gly
55

Ser
Arg

Asp

Thr

31859

Gly
Ala
Ala
40

Gly
Arg
Ser
Tyr

Thr
120

Gly
Ala
Ala
40

Ser
Arg
Ala

Gly

Val
120

105

Ala
Ser
25

Pro
Tyr
Asp
Glu
Tyr

105
Val

Gly
Ser
25

Pro
Tyr
Asp
Glu
Asp

105
Ser

Glu
10

Gly
Gly
Ser
Thr
Asp
90

Asp

Ser

Gly
10

Gly
Gly
Thr
Asn
Asp
Tyr

Ser

Val
Tyr
Gln
Glu
Ser
75

Thr
Tyr

Ser

Leu
Phe
Lys
Tyr
Ala
75

Thr

Tyr

Lys
Thr
Gly
Tyr
60

Thr

Ala

Tyr

Val
Thr
Gly
Tyr
60

Lys

Ala

Ala

Lys
Phe
Leu
45

Asn
Ser

Val

Ala

Gln
Phe
Leu
45

Pro
Asn

Val

Met

110

Pro
Thr
30

Glu
Gln
Thr

Tyr

Met
110

Pro
Arg
30

Glu
Asp
Ser

Tyr

Asp
110

Gly
15

His
Trp
Lys
Val
Tyr

95
Asp

Gly
15

Asn
Trp
Ser
Leu
Tyr

95
Tyr

Ala
Tyr
Met
Phe
Tyr
80

Cys

Tyr

Gly
Tyr
Val
Val
Tyr
80

Cys

Trp

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

5

-88-

10

15



Gln
Ala
Gln
Arg
Arg

Glu

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

<400>

Pro
Asn
Leu
50

Phe

Val

Asp

42
112
PRT
Nguoi

42

Ala
Ser
35

Leu
Ser

Glu

Pro

Asp Ile Val

1
Glu

Asn
Pro
Asp
65

Ser

Ser

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

<400>

Pro
Gly
Gln
50

Arg
Arg

His

43
112
PRT
Nguoi

43

Ala
Asn
35

Leu
Phe
Val

Val

Asp Ile Val

1
Glu

Asn
Pro
Asp
65

Ser

Ser

<210> 44

Pro
Gly
Gln
50

Arg
Arg

His

Ala
Asn
35

Leu
Phe

Val

Val

<211> 107
<212> PRT

Ser
20

Leu
Ile
Gly
Ala

Arg
100

hién dai

Met
Ser
20

Thr
Leu
Ser

Glu

Pro
100

Ile
Met
Tyr
Ser
Glu

85
Thr

Thr
Ile
Tyr
Ile
Gly
Ala

85
Trp

Ser
His
Arg
Gly
70

Asp

Phe

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

hién dai

Met
Ser
20

Thr
Leu
Ser

Glu

Pro
100

Thr
5
Ile
Tyr

Ile

Gly

Ala
85
Trp

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

Cys
Trp
Ala
55

Ser

Val

Gly

Ser
Cys
Glu
Lys
55

Gly

Asp

Phe

Ser
Cys
Glu
Lys
55

Gly

Asp

Phe

31859

Arg
Tyr
40

Ser
Gly
Gly

Gln

Pro
Arg
Trp
40

Val
Ser

Val

Gly

Pro
Arg
Trp
40

Val
Ser

Val

Gly

Ala
25

Leu
Asn
Thr
Val

Gly
105

Leu
Ser
25

Tyr
Ser
Gly
Gly

Gln
105

Leu
Ser
25

Tyr
Ser
Gly

Gly

Gln
105

-890-

Ser
Gln
Leu
Asp
Tyr

90
Thr

Ser
10

Ser
Leu
Asn
Thr
Val

90
Gly

Ser
10

Ser
Leu
Asn
Thr
Val

90
Gly

Glu
Lys
Glu
Phe
75

Tyr

Lys

Leu
Gln
Gln
Arg
Asp
Tyr

Thr

Leu
Gln
Gln
Arg
Asp
75

Tyr

Thr

Ser
Pro
Ser
60

Thr
Cys

Leu

Pro
Thr
Lys
Phe
60

Phe

Tyr

Lys

Pro
Ser
Lys
Phe
60

Phe

Tyr

Lys

Val
Gly
45

Gly
Leu

Gln

Glu

Val
Ile
Pro
45

Ser
Thr

Cys

Leu

Val
Ile
Pro
45

Ser
Thr

Cys

Leu

Asp
30

Gln
Val
Lys
Gln

Ile
110

Thr
Val
30

Gly
Gly
Leu

Phe

Glu
110

Thr
Val
30

Gly
Gly
Leu

Phe

Glu
110

Thr
Pro
Pro
Ile
Thr

95
Lys

Pro
15

His
Gln
Val
Lys
Gln

95
Ile

Pro
15

His
Gln
Val
Lys
Gln

95
Ile

Tyr
Pro
Asp
Ser

80
Asn

Gly
Ser
Ser
Pro
Ile
80

Ala

Lys

Gly
Ser
Ser
Pro
Ile
80

Gly

Lys



<213> Nguoi

<400> 44

Asp Ile Gln
1

Asp Arg Val

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

Thr Phe Gly

<210> 45
<211> 107
<212> PRT
<213> Nguoi

<400> 45

Asp Ile Gln
1

Asp Arg Val

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

Thr Phe Gly

<210> 46
<211> 295
<212> PRT
<213> Nguoi

<400> 46

Met Gly Val
1

Leu Leu Phe

Phe Lys Val
35
Asn Val Thr
50
Asp Val Thr
65
Gln Thr Cys

Leu His Leu

Leu Ala Gln

hién dai

Met
Thr
20

Tyr
Ser
Gly

Ala

Gln
100

hién dai

Met
Thr
20

Tyr
Ser
Gly

Ala

Gln
100

hién dai

Pro
Ala
20

Ala
Leu
Phe
Ser
His

100
Arg

Thr
Ile
Gln
Ser
Thr
Thr

85
Gly

Thr
5
Ile
Gln
Ser
Thr
Thr

85
Gly

Thr
Leu
Thr
Thr
Tyr
Glu
85

His

His

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

Ala
Phe
Pro
Cys
Lys
70

Arg

Gly

Gly

Ser
Cys
Lys
Gln
55

Phe

Tyr

Lys

Ser
Cys
Lys
Gln
55

Phe

Tyr

Lys

Leu
Leu
Tyxr
Arg
55

Thr
Arg
Gly

Leu

31859

Pro
Arg
Pro
40

Ser
Thr

Cys

Val

Pro
Arg
Pro
40

Ser
Thr

Cys

Val

Glu
Ala
Ser
40

Leu
Trp
Pro
His

Glu

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ala
Ala
25

Leu
Leu
Tyr
Ile
Gln

105
Ser

-90-

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Gly
10

Ser
Tyr
Gly
Arg
Arg
90

Ala

Ala

Leu
Gln
Ala
Pro
Ile
75

Ser

Lys

Leu
Gln
Ala
Pro
Ile
75

Ala

Lys

Ser
Leu
Val
Pro
Ser
75

Asn

Ala

Ser

Ser
Ser
Pro
Ser
60

Ser

Ala

Ser
Ser
Pro
Ser
60

Ser

Arg

Trp
Gly
Cys
Val
60

Ser
Leu

Asn

Asp

Ala
Ile
Lys
45

Arg

Ser

Tyr

Ala
Ile
Lys
45

Arg

Ser

Asp

Arg
Pro
Pro
45

Asp
Arg
Thr

Thr

His

Ser
Asp
30

Leu
Phe

Leu

Asn

Ser
Asn
30

Leu
Phe

Leu

Thr

Trp
Val
30

Glu
Lys
Gly
Phe
Ser

110
His

Val
15

Thr
Leu
Ser

Gln

Pro
95

Val
15

Thr
Leu
Ser

Gln

Pro
95

Gly
15

Ala
Gly
Gly
Glu
Gln
95

His

Gly

Gly
Arg
Ile
Gly
Pro

80
Ile

Gly
Asn
Ile
Gly
Pro

80
Ile

Ser
Ala
Gln
His
Val
80

Asp

Asp

Asn



Phe Ser
130

Cys Cys

145

His Gly

Asn Cys
Ala Ala
Pro Leu
210
Arg Arg
225
Glu Asn
Ala Lys
Glu Ser

Pro Gly
290

<210> 47

115
Ile

Leu
Ala
Val
Ala
195
Ile
Ala
Pro
Val
Gly

275
Pro

<211> 449
<212> PRT
<213> Nguoi

<400> 47

Gln Val
1
Ser Val

Gly Leu

Gly Trp
50

Lys Gly

65

Leu Gln

Ala Arg
Thr Leu

Pro Leu
130
Gly Cys
145
Asn Ser

Gln Ser
Ser Ser

Ser Asn
210

Thr His

225

Ser Val

Gln
Lys
Asn
35

Ile
Arg
Ile
Glu
Val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr

Phe

Thr Met Arg

Val Val Glu
150
Met Glu Leu
165
Val Tyr Pro
180
Leu Ala Thr

Leu Leu Leu

Gln Glu Leu
230
Gly Phe Glu
245
Arg His Pro
260
Arg His Leu

Gly Asp Val

hién dai

Leu Val Gln
5

Val Ser Cys

20

Trp Val Arg

Asn Pro Tyr

Phe Val Phe
70
Cys Ser Leu
85
Gly Tyr Gly
100
Thr Val Ser

Pro Ser Ser

Val Lys Asp
150
Ala Leu Thr
165
Gly Leu Tyr
180
Gly Thr Gln

Lys Val Asp
Cys Pro Pro

230
Leu Phe Pro

Asn
135
Ile
Gln
Ser
Gly
Val
215
Val
Ala
Leu

Leu

Phe
295

Ser
Lys
Gln
Thr
55

Ser
Lys
Asn
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys

Pro

31859

120
Leu

Arg
Val
Ser
Ala
200
Tyr
Arg
Ser

Ser

Ser
280

Gly
Ala
Ala
40

Gly
Leu
Ala
Tyr
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys

Pro

Lys

Thr
His
Gln
Ser
185
Cys
Lys
Met
Pro
Tyr

265
Glu

Ser
Ser
25

Pro
Glu
Asp
Glu
Ile
105
Ser
Thr
Pro
Val
Ser
185
Ile
Val
Ala

Pro

-01-

Leu
His
Thr
170
Gln
Ile
Gln
Asp
Pro
250
Val

Pro

Glu
10

Gly
Gly
Pro
Thr
Asp
90

Phe
Thr
Ser
Glu
His
170
Ser
Cys
Glu

Pro

Lys

Leu
His
155
Gly
Asp
Val
Arg
Ser
235
Ala

Ala

Ser

Leu
Tyr
Gln
Thr
Ser
75

Thr
Pro
Lys
Gly
Pro
155
Thr
Val
Asn
Pro
Glu

235
Asp

Asp
140
Ser
Lys
Ser
Gly
Gln
220
Asn
Gln
Gln

Thr

Lys
Thr
Gly
Tyr
60

Val
Ala
Tyr
Gly
Gly
140
Val
Phe
Val
Val
Lys
220

Leu

Thr

125
Ser

Glu
Asp
Glu
Ile
205
Ala
Ile
Gly

Arg

Pro
285

Lys
Phe
Leu
45

Ala
Ser
Val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn
205
Ser

Leu

Leu

Gly
His
Ala
Asn
190
Leu
Ala
Gln
Ile
Gln

270
Leu

Pro
Thr
30

Glu
Asp
Thr
Tyr
Gly
110
Ser
Ala
Val
Ala
vVal
190
His
Cys
Gly

Met

Leu
Arg
Pro
175
Ile
Cys
Ser
Gly
Pro
255

Pro

Ser

Gly
15

Asn
Trp
Asp
Ala
Tyr
95

Gln
Val
Ala
Ser
Val
175
Pro
Lys
Asp
Gly

Ile

Tyr
Val
160
Ser
Thr
Leu
Asn
Ile
240
Glu

Ser

Pro

Ala
Tyr
Met
Phe
Tyr
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro

240
Ser



Arg
Pro
Ala
Val
305
Tyr
Thr
Leu
Cys
Ser
385
Asp
Ser

Ala

Lys

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

<400>

Asp
1
Gln
Ala
Gln
Arg
65
Arg
Glu
Thr
Leu
Pro
145
Gly
Tyr
His

Val

Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser

Arg

Leu

Ile
Pro
Asn
Leu
50

Phe
Val
Asp
Val
Lys
130
Arg
Asn
Ser

Lys

Thr

48
218
PRT
Nguoi

48

Pro
Val
275
Thr
Val
Cys
Ser
Pro
355
Val
Gly
Asp

Trp

His
435

Val
Ala
Ser
35

Leu
Ser
Glu
Pro
Ala
115
Ser
Glu
Ser
Leu
Val

195
Lys

Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

hién dai

Met
Ser
20

Leu
Ile
Gly
Ala
Arg
100
Ala
Gly
Ala
Gln
Ser
180
Tyr

Ser

245
Val

Phe
Pro
Thr
Val
325
Ala
Arg
Gly
Pro
Ser
405

Gln

His

Thr
5
Ile
Met
Tyr
Ser
Glu
85
Thr
Pro
Thr
Lys
Glu
165
Ser

Ala

Phe

Thr
Asn
Arg
Val
310
Ser
Lys
Asp
Phe
Glu
390
Phe

Gly

Tyr

Gln
Ser
His
Arg
Gly
70

Asp
Phe
Ser
Ala
Val
150
Ser
Thr
Cys

Asn

Cys
Trp
Glu
295
Leu
Asn
Gly
Glu
Tyr
375
Asn
Phe

Asn

Thr

Thr
Cys
Trp
Ala
55

Ser
Val
Gly
Val
Ser
135
Gln
Val
Leu

Glu

Arg

31859

Val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asn
Leu

Val

Gln
440

Pro
Arg
Tyr
40

Ser
Gly
Gly
Gln
Phe
120
Val
Trp
Thr
Thr
Val

200
Gly

Val
265
Val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Leu
Ala
25

Leu
Asn
Thr
Val
Gly
105
Ile
Val
Lys
Glu
Leu
185
Thr

Glu

-02-

250
Val

Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

Ser
10

Ser
Gln
Leu
Asp
Tyr
90

Thr
Phe
Cys
Val
Gln
170
Ser
His

Cys

Asp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys

Cys

Leu

Leu
Glu
Lys
Glu
Phe
75

Tyr
Lys
Pro
Leu
Asp
155
Asp

Lys

Gln

Val
Val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Ser
Ser
Pro
Ser
60

Thr
Cys
Leu
Pro
Leu
140
Asn
Ser

Ala

Gly

Ser
Glu
285
Thr
Asn
Pro
Gln
Val
365
Val
Pro
Thr

Val

Leu
445

Val
Val
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asn
Ala
Lys

Asp

Leu
205

His
270
Val
Tyr
Gly
Ile
Val
350
Ser
Glu
Pro
Val
Met

430
Ser

Thr
Asp
Gln
Val
Lys
Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

255
Glu

His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Val
Asp
415
His

Pro

Pro
15

Thr
Pro
Pro
Ile
Thr
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Asp
Asn
Val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys

Glu

Gly

Gly
Tyr
Pro
Asp
Ser
80

Asn
Arg
Gln
Tyr
Ser
160
Thr
Lys

Pro



210

<210> 49
<211> 453
<212> PRT
<213> Nguoi

<400> 49

Gln
1

Ser
Thr
Gly
Lys
65

Met
Ala
Trp
Pro
Thr
145
Thr
Pro
Thr
Asn
Ser
225
Leu
Leu
Ser
Glu
Thr
305
Asn
Pro
Gln
Val
Val
385

Pro

Thr

Val Gln
Val Lys

Ile His
35

Tyr Ile

50

Asp Arg

Glu Leu
Arg Gly

Gly Gln
115

Ser Val

130

Ala Ala

Val Ser
Ala Val

Val Pro
195

His Lys

210

Cys Asp

Gly Gly
Met Ile

His Glu
275

Val His

290

Tyr Arg

Gly Lys
Ile Glu
Val Tyr
355
Ser Leu
370
Glu Trp
Pro Val

Val Asp

hién dai

Leu
Val
20

Trp
Ile
Val
Ser
Ala
100
Gly
Phe
Leu
Trp
Leu
180
Ser
Pro
Lys
Pro
Ser
260
Asp
Asn
Val
Glu
Lys
340
Thr
Thr
Glu

Leu

Lys

Val
Ser
Val
Pro
Thr
Ser
85

Tyr
Thr
Pro
Gly
Asn
165
Gln
Ser
Ser
Thr
Ser
245
Arg
Pro
Ala
Val
Tyr
325
Thr
Leu
Cys
Ser
Asp

405
Ser

Gln
Cys
Arg
Ser
Met
70

Leu
Asp
Leu
Leu
Cys
150
Ser
Ser
Ser
Asn
His
230
Val
Thr
Glu
Lys
Ser
310
Lys
Ile
Pro
Leu
Asn
390

Ser

Arg

215

Ser
Lys
Gln
Ser
55

Thr
Arg
Asp
Val
Ala
135
Leu
Gly
Ser
Leu
Thr
215
Thr
Phe
Pro
Val
Thr
295
Val
Cys
Ser
Pro
Val
375
Gly

Asp

Trp

31859

Gly
Ala
Ala
40

Gly
Arg
Ser
Tyr
Thr
120
Pro
Val
Ala
Gly
Gly
200
Lys
Cys
Leu
Glu
Lys
280
Lys
Leu
Lys
Lys
Ser
360
Lys
Gln
Gly

Gln

Ala
Ser
25

Pro
Tyr
Asp
Glu
Tyr
105
Val
Ser
Lys
Leu
Leu
185
Thr
Val
Pro
Phe
Val
265
Phe
Pro
Thr
Val
Ala
345
Arg
Gly
Pro

Ser

Gln

-03-

Glu
10

Gly
Gly
Ser
Thr
Asp
90

Asp
Ser
Ser
Asp
Thr
170
Tyr
Gln
Asp
Pro
Pro
250
Thr
Asn
Arg
Val
Ser
330
Lys
Asp
Phe
Glu
Phe

410
Gly

Val
Tyr
Gln
Glu
Ser
75

Thr
Tyr
Ser
Lys
Tyr
155
Ser
Ser
Thr
Lys
Cys
235
Pro
Cys
Trp
Glu
Leu
315
Asn
Gly
Glu
Tyr
Asn
395

Phe

Asn

Lys
Thr
Gly
Tyr
Thr
Ala
Tyr
Ala
Ser
140
Phe
Gly
Leu
Tyr
Lys
220
Pro
Lys
Val
Tyr
Glu
300
His
Lys
Gln
Leu
Pro
380
Asn

Leu

Val

Lys
Phe
Leu
45

Asn
Ser
Val
Ala
Ser
125
Thr
Pro
Val
Ser
Ile
205
Val
Ala
Pro
Val
Val
285
Gln
Gln
Ala
Pro
Thr
365
Ser
Tyr

Tyr

Phe

Pro
Thr
30

Glu
Gln
Thr
Tyr
Met
110
Thr
Ser
Glu
His
Ser
190
Cys
Glu
Pro
Lys
Val
270
Asp
Tyr
Asp
Leu
Arg
350
Lys
Asp
Lys

Ser

Ser

Gly
15

His
Trp
Lys
Val
Tyr
95

Asp
Lys
Gly
Pro
Thr
175
Val
Asn
Pro
Glu
Asp
255
Asp
Gly
Asn
Trp
Pro
335
Glu
Asn
Ile
Thr
Lys

415
Cys

Ala
Tyr
Met
Phe
Tyr
80

Cys
Tyr
Gly
Gly
Val
160
Phe
Val
Val
Lys
Leu
240
Thr
Val
Val
Ser
Leu
320
Ala
Pro
Gln
Ala
Thr
400

Leu

Ser



Val Met His

435

Leu Ser Pro
450

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

50
219
PRT
Ngudoi

<400> 50
Asp Ile Val
1
Glu Pro Ala
Asn
35

Leu

Asn Gly
Gln
50

Arg

Pro
Asp Phe
65

Ser

Arg Val

Ser His Val

Thr Val
115

Lys

Arg
Gln Leu
130
Tyr Pro
145
Ser

Arg

Gly Asn

Thr Tyr Ser

Lys His Lys
195
Val Thr

210

Pro

<210> 51
<211> 449
<212> PRT
<213> Ngudoi

<400> 51
Gln Val Gln
1
Ser

Val Lys

Met Thr
35
Ile

Gly
Gly Trp
50
Lys Gly
65
Leu

Arg

Gln Ile

Ala Arg Asp

420

31859

425

430

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

Gly Lys

hién dai

Met Thr
5

Ile

Gln
Ser Ser
20
Thr

Tyr Leu

Leu Ile Tyr
Ser
70

Glu

Ser Gly

Glu Ala
85

Pro Trp Thr
100
Ala

Ala Pro

Ser Gly Thr

Glu Ala Lys
150
Gln Glu
165

Ser

Ser
Leu Ser
180
Val

Tyr Ala

Lys Ser Phe

hién dai

Val Gln
5
Ser

Leu

Val
20
Trp

Cys

Val Arg

Asn Thr Tyr

Phe Val Phe
70
Ser Leu
85

Tyr

Cys

Tyr Gly

Ser
Cys
Glu
Lys
55

Gly
Asp
Phe
Ser
Ala
135
Val
Ser
Thr

Cys

Asn
215

Ser
Lys
Gln
Thr
55

Ser

Lys

Ile

440

Pro
Arg
Trp
40

Val
Ser
Val
Gly
Val
120
Ser
Gln
Val
Leu
Glu

200
Arg

Gly
Ala
Ala
40

Gly
Leu

Ala

Tyr

Leu
Ser
25

Tyr
Ser
Gly
Gly
Gln
105
Phe
Val
Trp
Thr
Thr
185
Val

Gly

Ser
Ser
25

Pro
Glu
Asp
Glu

Val

-94-

Ser
10

Ser
Leu
Asn
Thr
Val
90

Gly
Ile
Val
Lys
Glu
170
Leu

Thr

Glu

Glu
10

Gly
Gly
Ser
Thr
Asp

90
Ser

Leu
Gln
Gln
Arg
Asp
75

Tyr
Thr
Phe
Cys
Val
155
Gln
Ser
His

Cys

Leu
Tyr
Gln
Thr
Ser
75

Thr

Ala

Pro
Thr
Lys
Phe
60

Phe
Tyr
Lys
Pro
Leu
140
Asp
Asp

Lys

Gln

Lys
Thr
Gly
Tyr
60

Val

Ala

Tyr

445

Val
Ile
Pro
45

Ser
Thr
Cys
Leu
Pro
125
Leu
Asn
Ser

Ala

Gly
205

Lys
Phe
Leu
45

Ala
Ser

Val

Trp

Thr
Val
30

Gly
Gly
Leu
Phe
Glu
110
Ser
Asn
Ala
Lys
Asp

190
Leu

Pro
Thr
30

Glu
Asp
Thr

Tyr

Gly

Pro
15

His
Gln
Val
Lys
Gln
95

Ile
Asp
Asn
Leu
Asp
175
Tyr

Ser

Gly
15

Asn
Trp
Asp
Ala
Tyr

95
Gln

Gly
Ser
Ser
Pro
Ile
80

Ala
Lys
Glu
Phe
Gln
160
Ser

Glu

Ser

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gly



Thr Le

Pro Le
13

u Val

115
u Ala
0

Gly Cys Leu

145
Asn Se

Gln Se
Ser Se
Ser As
21
Thr Hi
225

Ser Va

Arg Th

r Gly
r Ser
r Leu
195
n Thr
0
s Thr
1 Phe

r Pro

Pro Glu Val

Ala Ly
29
Val Se
305
Tyr Ly

Thr Il
Leu Pr

Cys Le
37
Ser As
385
Asp Se

Ser Ar
Ala Le
Lys

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

<400>
Asp Il

275
s Thr
0
r Val

s Cys
e Ser

o Pro
355

u Val

0

n Gly

r Asp

g Trp

u His
435

52
218
PRT
Ngudi

52
e Val

Gln Pro Ala

Ala As

n Ser
35

Gln Leu Leu

50

Arg Phe Ser

100
Thr

Pro
Val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Val
Ser
Lys
Leu
165
Leu
Thr
Val
Pro
Phe
245
Val
Phe
Pro
Thr
Val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

His

Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asn
Arg
Val
310
Ser
Lys
Asp
Phe
Glu
390
Phe

Gly

Tyr

hién dai

Met
Ser
20

Phe
Ile

Gly

Thr
Ile
Met
Tyr

Ser

Gln
Ser
His
Arg

Gly

Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
Asn
Gly
Glu
Tyr
375
Asn
Phe

Asn

Thr

Thr
Cys
Trp
Ala

55
Ser

31859

Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
Val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asn
Leu

Val

Gln
440

Pro
Arg
Tyr
40

Ser

Gly

105
Ser

Thr
Pro
Val
Ser
185
Ile
Val
Ala
Pro
Val
265
Val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Leu
Ala
25

Leu

Asn

Thr

-05-

Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
Val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

Ser
10

Ser
Gln

Leu

Asp

Lys
Gly
Pro
155
Thr
Val
Asn
Pro
Glu
235
Asp
Asp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys

Cys

Leu

Leu
Glu
Lys
Glu

Phe

Gly
Gly
140
Val
Phe
Val
Val
Lys
220
Leu
Thr
Val
Val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Ser
Ser
Pro
Ser

60
Thr

Pro
125
Thr
Thr
Pro
Thr
Asn
205
Ser
Leu
Leu
Ser
Glu
285
Thr
Asn
Pro
Gln
Val
365
Val
Pro
Thr

Val

Leu
445

Val
Val
Gly
Gly

Leu

110
Ser

Ala
Val
Ala
Val
190
His
Cys
Gly
Met
His
270
Val
Tyr
Gly
Ile
Val
350
Ser
Glu
Pro
Val
Met

430
Ser

Thr
Asp
30

Gln
Val

Lys

Val
Ala
Ser
Val
175
Pro
Lys
Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Val
Asp
415
His

Pro

Pro
15

Asn
Ser

Pro

Ile

Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asn
Val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys

Glu

Gly

Gly
Tyr
Pro
Asp

Ser



65
Arg

Glu
Thr
Leu
Pro
145
Gly
Tyr
His

Val

Val Glu
Asp Pro

Val Ala
115

Lys Ser

130

Arg Glu

Asn Ser
Ser Leu
Lys Val

195

Thr Lys
210

<210> 53
<211> 452
<212> PRT
<213> Nguoi

<400> 53

Glu
1

Ser
Gly
Ala
Lys
65

Leu
Ala
Gly
Ser
Ala
145
Val
Ala
Val
His
Cys
225
Gly
Met

His

Val Gln
Leu Arg

Met Ser
35

Ser Ile

50

Gly Arg

Gln Met
Arg Ile
Gln Gly
115
Val Phe
130
Ala Leu
Ser Trp
Val Leu
Pro Ser
195
Lys Pro
210
Asp Lys
Gly Pro
Ile Ser

Glu Asp

70
Ala Glu Asp
85
Tyr Thr Phe
100
Ala Pro Ser

Gly Thr Ala

Ala Lys Val
150
Gln Glu Ser
165
Ser Ser Thr
180
Tyr Ala Cys

Ser Phe Asn

hién dai

Leu Val Glu

Leu Ser Cys
20
Trp Val Arg

Ile Ser Gly

Phe Thr Ile
70
Asn Ser Leu
85
Tyr Asp His
100
Thr Thr Val

Pro Leu Ala

Gly Cys Leu
150
Asn Ser Gly
165
Gln Ser Ser
180
Ser Ser Leu

Ser Asn Thr

Thr His Thr
230
Ser Val Phe
245
Arg Thr Pro
260
Pro Glu Val

Val
Gly
Val
Ser
135
Gln
Val
Leu

Glu

Arg
215

Ser
Ala
Gln
Gly
55

Ser
Arg
Asp
Thr
Pro
135
Val
Ala
Gly
Gly
Lys
215
Cys
Leu

Glu

Lys

31859

Gly
Gln
Phe
120
Val
Trp
Thr
Thr
Val

200
Gly

Gly
Ala
Ala
40

Ser
Arg
Ala
Gly
Val
120
Ser
Lys
Leu
Leu
Thr
200
Val
Pro
Phe

Val

Phe

Val
Gly
105
Ile
Val
Lys
Glu
Leu
185
Thr

Glu

Gly
Ser
25

Pro
Tyr
Asp
Glu
Asp
105
Ser
Ser
Asp
Thr
Tyr
185
Gln
Asp
Pro
Pro
Thr

265
Asn

-06-

Tyr
90

Thr
Phe
Cys
Val
Gln
170
Ser
His

Cys

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Tyr
Ser
Lys
Tyr
Ser
170
Ser
Thr
Lys
Cys
Pro
250
Cys

Trp

75
Tyr

Lys
Pro
Leu
Asp
155
Asp
Lys

Gln

Leu
Phe
Lys
Tyr
Ala
75

Thr
Tyr
Ala
Ser
Phe
155
Gly
Leu
Tyr
Lys
Pro
235
Lys

Val

Tyr

Cys
Leu
Pro
Leu
140
Asn
Ser

Ala

Gly

Val
Thr
Gly
Tyr
60

Lys
Ala
Ala
Ser
Thr
140
Pro
Val
Ser
Ile
Val
220
Ala
Pro

Val

Val

Gln
Glu
Ser
125
Asn
Ala
Lys
Asp

Leu
205

Gln
Phe
Leu
45

Pro
Asn
Val
Met
Thr
125
Ser
Glu
His
Ser
Cys
205
Glu
Pro
Lys

Val

Asp

Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

Pro
Arg
30

Glu
Asp
Ser
Tyr
Asp
110
Lys
Gly
Pro
Thr
Val
190
Asn
Pro
Glu
Asp
Asp

270
Gly

Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Gly
15

Asn
Trp
Ser
Leu
Tyr
95

Tyr
Gly
Gly
Val
Phe
175
Val
Val
Lys
Leu
Thr
255
Val

Val

80
His

Arg
Gln
Tyr
Ser
160
Thr
Lys

Pro

Gly
Tyr
Val
Val
Tyr
80

Cys
Trp
Pro
Thr
Thr
160
Pro
Thr
Asn
Ser
Leu
240
Leu

Ser

Glu



275
Val His Asn
290
Tyr Arg Val
305
Gly Lys Glu

Ile Glu Lys

Val Tyr Thr
355
Ser Leu Thr
370
Glu Trp Glu
385
Pro Val Leu

Val Asp Lys

Met His Glu

435

Ser Pro Gly
450

<210> 54
<211> 219
<212> PRT
<213> Nguoi

<400> 54

Asp Ile Val
1

Glu Pro Ala

Asn Gly Asn
35
Pro Gln Leu
50
Asp Arg Phe
65
Ser Arg Val

Ser His Val

Arg Thr Val
115
Gln Leu Lys
130
Tyr Pro Arg
145
Ser Gly Asn

Thr Tyr Ser

Lys His Lys

195

Pro Val Thr
210

<210> 55
<211> 450

Ala Lys Thr

Val Ser Val
310
Tyr Lys Cys
325
Thr Ile Ser
340
Leu Pro Pro

Cys Leu Val

Ser Asn Gly

390

Asp Ser Asp
405

Ser Arg Trp

420 :

Ala Leu His
Lys
hién dai

Met Thr Gln

Ser Ile Ser
20
Thr Tyr Leu

Leu Ile Tyr

Ser Gly Ser
70
Glu Ala Glu
85
Pro Trp Thr
100
Ala Ala Pro

Ser Gly Thr

Glu Ala Lys
150
Ser Gln Glu
165
Leu Ser Ser
180
Val Tyr Ala

Lys Ser Phe

Lys
295
Leu
Lys
Lys
Ser
Lys
375
Gln
Gly
Gln

Asn

Ser
Cys
Glu
Lys
55

Gly
Asp
Phe
Ser
Ala
135
Val
Ser
Thr
Cys

Asn
215

31859

280
Pro

Thr
Val
Ala
Arg
360
Gly
Pro
Ser

Gln

His
440

Pro
Arg
Trp
40

Val
Ser
Val
Gly
Val
120
Ser
Gln
Val
Leu
Glu

200
Arg

Arg
Val
Ser
Lys
345
Asp
Phe
Glu
Phe
Gly

425
Tyr

Leu
Ser
25

Tyr
Ser
Gly
Gly
Gln
105
Phe
Val
Trp
Thr
Thr
185
Val

Gly

-97-

Glu
Leu
Asn
330
Gly
Glu
Tyr
Asn
Phe
410

Asn

Thr

Ser
10

Ser
Leu
Asn
Thr
Val
90

Gly
Ile
Val
Lys
Glu
170
Leu

Thr

Glu

Glu
His
315
Lys
Gln
Leu
Pro
Asn
395
Leu

Val

Gln

Leu
Gln
Gln
Arg
Asp
75

Tyr
Thr
Phe
Cys
Val
155
Gln
Ser
His

Cys

Gln
300
Gln
Ala
Pro
Thr
Ser
380
Tyr
Tyr
Phe

Lys

Pro
Ser
Lys
Phe
60

Phe
Tyr
Lys
Pro
Leu
140
Asp
Asp
Lys

Gln

285
Tyr

Asp
Leu
Arg
Lys
365
Asp
Lys
Ser

Ser

Ser
445

Val
Ile
Pro
45

Ser
Thr
Cys
Leu
Pro
125
Leu
Asn
Ser

Ala

Gly
205

Asn
Trp
Pro
Glu
350
Asn
Ile
Thr
Lys
Cys

430
Leu

Thr
Val
30

Gly
Gly
Leu
Phe
Glu
110
Ser
Asn
Ala
Lys
Asp

190
Leu

Ser
Leu
Ala
335
Pro
Gln
Ala
Thr
Leu
415

Ser

Ser

Pro
15

His
Gln
Val
Lys
Gln
95

Ile
Asp
Asn
Leu
Asp
175
Tyr

Ser

Thr
Asn
320
Pro
Gln
Val
Val
Pro
400
Thr
Val

Leu

Gly
Ser
Ser
Pro
Ile
80

Gly
Lys
Glu
Phe
Gln
160
Ser

Glu

Ser



<212> PRT
<213> Nguoi

<400> 55

Gln Val Gln
1

Ser Val Lys

Ala Ile Ser
35
Gly Gly Ile
50
Gln Gly Arg
65
Met Glu Leu

Ala Arg Ser

Gly Thr Leu
115
Phe Pro Leu
130
Leu Gly Cys
145
Trp Asn Ser

Leu Gln Ser

Ser Ser Ser
195
Pro Ser Asn
210
Lys Thr His
225
Pro Ser Val

Ser Arg Thr

Asp Pro Glu
275
Asn Ala Lys
290
Val Val Ser
305
Glu Tyr Lys

Lys Thr Ile

Thr Leu Pro
355
Thr Cys Leu
370
Glu Ser Asn
385
Leu Asp Ser

Lys Ser Arg
Glu Ala Leu

435
Gly Lys

hién dai

Leu
Val
20

Trp
Ile
Val
Ser
Ser
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val
Thr
Val
Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

Val
5

Ser
Val
Pro
Thr
Ser
85

Tyr
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Gln
Cys
Arg
Ile
Ile
70

Leu
Gly
Val
Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Ser
Lys
Gln
Phe
55

Thr
Arg
Trp
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Asp
Phe
375
Glu
Phe

Gly

Tyr

31859

Gly
Ala
Ala
40

Gly
Ala
Ser
Ser
Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Ala
Ser
25

Pro
Thr
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Lys
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro
Asn
Leu
Val

425
Gln

-08-

Glu
10

Gly
Gly
Ala
Glu
Asp
90

Glu
Ser
Thr
Pro
Val
170
Ser
Ile
Val
Ala
Pro
250
Val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410
Phe

Lys

Val
Gly
Gln
Asn
Ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Lys
Thr
Gly
Tyr
60

Thr
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Lys
Phe
Leu
45

Ala
Ser
Val
Tyr
Gly
125
Gly
Val
Phe
Val
Val
205
Lys
Leu
Thr
Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Pro
Ser
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415

Met

Ser

Ser
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro



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

<400>

Asp
Asp
Leu
Tyr
Ser
65

Glu
Thr
Pro
Thr
Lys
145
Glu
Ser

Ala

Phe

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

<400>

450

Ile
Arg
Asn
Ser
50

Gly
Asp
Phe
Ser
Ala
130
Val
Ser
Thr
Cys

Asn
210

56
214
PRT
Nguoi

56

57
450
PRT
Ngudi

57

Gln
Val
Trp
Ala
Ser
Phe
Gly
Val
115
Ser
Gln
Val
Leu
Glu

195
Arg

Gln Val Gln

1

Ser Val Lys

Ala
Gly
Gln
65

Met
Ala

Gly

Phe

Ile
Gly
50

Gly
Glu
Arg

Thr

Pro

Ser
35

Ile
Arg
Leu
Ser
Leu

115
Leu

hién dai

Met Thr Gln
5

Thr Ile Thr

20

Tyr Gln Gln

Ser Ser Leu

Gly Thr Asp
70
Ala Thr Tyr
85
Gln Gly Thr
100
Phe Ile Phe

Val Val Cys

Trp Lys Val
150
Thr Glu Gln
165
Thr Leu Ser
180
Val Thr His

Gly Glu Cys

hién dai

Leu Val Gln
5

Val Ser Cys

20

Trp Val Arg

Ile Pro Ile

Val Thr Ile
70
Ser Ser Leu
85
Ser Tyr Gly
100
Val Thr Val

Ala Pro Ser

Ser
Cys
Lys
Gln
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp

Lys

Gln

Ser
Lys
Gln
Phe
55

Thr
Arg
Trp

Ser

Ser

31859

Pro
Arg
Pro
40

Ser
Thr
Cys
Val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Gly
Ala
Ala
40

Gly
Ala
Ser
Ser
Ser

120
Lys

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ala
Ser
25

Pro
Thr
Asp
Glu
Tyr
105
Ala

Ser

-90-

Ser
10

Ser
Lys
Val
Thr
Gln
90

Ile
Asp
Asn
Leu
Asp
170
Tyr

Ser

Glu
10

Gly
Gly
Ala
Glu
Asp
Glu

Ser

Thr

Leu
Gln
Ala
Pro
Ile
75

Ser
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Val
Gly
Gln
Asn
Ser
75

Thr
Phe

Thr

Ser

Ser
Ser
Pro
Ser
60

Ser
Ala
Arg
Gln
Tyr
140
Ser
Thr

Lys

Pro

Lys
Thr
Gly
Tyr
60

Thr

Ala

‘Asp

Lys

Gly

Ala
Ile
Lys
45

Arg
Ser
Tyr
Thr
Leu
125
Pro
Gly
Tyxr
His

Val
205

Lys
Phe
Leu
45

Ala
Ser
Val
Tyr
Gly

125
Gly

Ser
Asp
30

Leu
Phe
Leu
Asn
Val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Pro
Ser
30

Glu
Gln
Thr
Tyr
Trp
110

Pro

Thr

Val
15

Thr
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
Val

Lys

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly

Ser

Ala

Gly
Arg
Ile
Gly
Pro
80

Ile
Ala
Gly
Ala
Gln
160
Ser

Tyr

Ser

Ser
Tyr
Met
Phe
Tyr
80

Cys
Gln

Val

Ala



130
Leu Gly
145
Trp Asn

Leu Gln
Ser Ser

Pro Ser
210

Lys Thr

225

Pro Ser

Ser Arg
Asp Pro
Asn Ala
290
Val Val
305
Glu Tyr
Lys Thr
Thr Leu

Thr Cys
370

Glu Ser

385

Leu Asp

Lys Ser
Glu Ala

Gly Lys
450

<210> 58
<211> 21

Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

4

<212> PRT
<213> Ngudi

<400> 58

Asp Ile
1

Asp Arg

Leu Asn

Tyr Ala
50

Ser Gly

65

Glu Asp

Thr Phe

Gln
Val
Trp
35

Ala
Ser

Phe

Gly

Leu Val Lys
150
Gly Ala Leu
165
Ser Gly Leu
180
Leu Gly Thr

Thr Lys Val

Thr Cys Pro
230
Phe Leu Phe
245
Pro Glu Val
260
Val Lys Phe

Thr Lys Pro

Val Leu Thr
310
Cys Lys Val
325
Ser Lys Ala
340
Pro Ser Arg

Val Lys Gly

Gly Gln Pro
390
Asp Gly Ser
405
Trp Gln Gln
420
His Asn His

hién dai

Met Thr Gln
5

Thr Ile Thr

20

Tyr Gln Gln

Ser Ser Leu

Gly Thr Asp

70

Ala Thr Tyr
85

Gln Gly Thr

135
Asp

Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Asp
Phe
375
Glu
Phe

Gly

Tyr

Ser
Cys
Lys
Gln
55

Phe

Tyr

Lys

31859

Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Pro
Arg
Pro
40

Ser
Thr

Cys

Val

Phe
Gly
Leu
185
Tyr
Lys
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro
Asn
Leu
Val

425
Gln

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu

-100-

Pro
Val
170
Ser
Ile
Val
Ala
Pro
250
Val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Leu
Gln
Ala
Pro
Ile
75

Ala

Lys

140
Pro

Thr
Val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Ser
Ser
Pro
Ser
60

Ser

Arg

Arg

Val
Phe
Val
Val
205
Lys
Leu
Thr
Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Ala
Ile
Lys
45

Arg
Ser

Asp

Thr

Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Ser
Asn
30

Leu
Phe
Leu

Thr

Val

Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415

Met

Ser

Val
15

Thr
Leu
Ser
Gln
Pro

95
Ala

Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Gly
Asn
Ile
Gly
Pro
80

Ile

Ala



Pro Ser Val
115
Thr Ala Ser
130
Lys Val Gln
145
Glu Ser Val

Ser Thr Leu

Ala Cys Glu

195

Phe Asn Arg
210

<210> 59
<211> 446
<212> PRT
<213> Ngudoi

<400> 59

Gln Val Gln
1

Ser Val Lys

Ala Ile Ser
35
Gly Gly Ile
50
Gln Gly Arg
65
Met Glu Leu

Ala Arg Ser

Gly Thr Leu
115
Phe Pro Leu
130
Leu Gly Cys
145
Trp Asn Ser

Leu Gln Ser

Ser Ser Asn
195
Pro Ser Asn
210
Glu Cys Pro
225
Leu Phe Pro

Glu Val Thr

Gln Phe Asn

275

Lys Pro Arg
290

Leu Thr Val

100
Phe Ile Phe

Val Val Cys

Trp Lys Val
150
Thr Glu Gln
165
Thr Leu Ser
180
Val Thr His

Gly Glu Cys

hién dai

Leu Val Gln
5

Val Ser Cys

20

Trp Val Arg

Ile Pro Ile

Val Thr Ile
70
Ser Ser Leu
85
Ser Tyr Gly
100
Val Thr Val

Ala Pro Cys

Leu Val Lys
150
Gly Ala Leu
165
Ser Gly Leu
180
Phe Gly Thr

Thr Lys Val

Pro Cys Pro
230
Pro Lys Pro
245
Cys Val Vval
260
Trp Tyr Val

Glu Glu Gln

Leu His Gln

Pro
Leu
135
Asp
Asp

Lys

Gln

Ser
Lys
Gln
Phe
55

Thr
Arg
Trp
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Ala
Lys
Val
Asp
Phe

295
Asp

31859

Pro
120
Leu
Asn
Ser

Ala

Gly
200

Gly
Ala
Ala
40

Gly
Ala
Ser
Ser
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys

Pro

Asp

Asp
Gly
280

Asn

Trp

-101-

105
Ser

Asn
Ala
Lys
Asp

185
Leu

Ala
Ser
25

Pro
Thr
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Thr
Pro
Thr
Val
265
Val

Ser

Leu

Asp
Asn
Leu
Asp
170
Tyr

Ser

Glu
10

Gly
Gly
Ala
Glu
Asp
90

Glu
Ser
Thr
Pro
Val
170
Ser
Thr
Val
Ala
Leu
250
Ser
Glu
Thr

Asn

Glu
Phe
Gln
155
Ser

Glu

Ser

Val
Gly
Gln
Asn
Ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Ala
235
Met
Ala
Val

Phe

Gly

Gln
Tyr
140
Ser
Thr
Lys

Pro

Lys
Thr
Gly
Tyr
60

Thr
Ala
Asp
Lys
Glu
140
Pro
Thr
Val
Asn
Arg
220
Ala
Ile
Glu
His
Arg

300
Lys

Leu
125
Pro
Gly
Tyr
His

Val
205

Lys
Phe
Leu
45

Ala
Ser
Val
Tyr
Gly
125
Ser
Val
Phe
Val
Val
205
Lys
Ser
Ser
Asp
Asn
285
Val

Glu

110
Lys

Arg
Asn
Ser
Lys

190
Thr

Pro
Ser
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Cys
Ser
Arg
Pro
270
Ala
Val

Tyr

Ser
Glu
Ser
Leu
175
Val

Lys

Gly
Ser
Trp
Lys
Ala
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Val
Thr
255
Glu
Lys

Ser

Lys

Gly
Ala
Gln
160
Ser

Tyr

Ser

Ser
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Val
Phe
240
Pro
Val
Thr

Val

Cys



305
Lys

Lys
Ser
Lys
Gln
385
Gly
Gln

Asn

Val Ser
Thr Lys
Arg Glu
355
Gly Phe
370
Pro Glu
Ser Phe
Gln Gly

His Tyr
435

<210> 60
<211> 449
<212> PRT
<213> Ngudi

<400> 60

Gln
1

Ser
Ala
Gly
Gln
65

Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Asp
Arg

Pro

Ala

Val Gln
Val Lys

Ile Ser
35

Gly Ile

50

Gly Arg

Glu Leu
Arg Ser

Thr Leu
115

Pro Leu

130

Gly Cys

Asn Ser
Gln Ser
Ser Ser
195
Ser Asn
210
Thr His
Val Phe
Thr Pro
Glu Val

275
Lys Thr

310
Asn Lys Gly
325
Gly Gln Pro
340
Glu Met Thr

Tyr Pro Ser

Asn Asn Tyr
390
Phe Leu Tyr
405
Asn Val Phe
420
Thr Gln Lys

hién dai

Leu Val Gln
5

Val Ser Cys

20

Trp Val Arg

Ile Pro Ile

Val Thr Ile
70
Ser Ser Leu
85
Ser Tyr Gly
100
Val Thr Val

Ala Pro Ser

Leu Val Lys
150
Gly Ala Leu
165
Ser Gly Leu
180
Leu Gly Thr

Thr Lys Val

Thr Cys Pro
230
Leu Phe Pro
245
Glu Val Thr
260
Lys Phe Asn

Lys Pro Arg

Leu
Arg
Lys
Asp
375
Lys
Ser

Ser

Ser

Ser
Lys
Gln
Phe
55

Thr
Arg
Trp
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Cys

Trp

Glu

31859

Pro
Glu
Asn
360
Ile
Thr
Lys
Cys

Leu
440

Gly
Ala
Ala
40

Gly
Ala
Ser
Ser
Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys
Lys
Val
Tyr

280
Glu

-102-

Ser
Pro
345
Gln
Ala
Thr
Leu
Ser

425
Ser

Ala
Ser
25

Pro
Thr
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Lys
Pro
Pro
Val
265
Val

Gln

Ser
330
Gln
Val
Val
Pro
Thr
410
Val

Leu

Glu
10

Gly
Gly
Ala
Glu
Asp
90

Glu
Ser
Thr
Pro
Val
170
Ser
Ile
Val
Ala
Lys
250
Val

Asp

Tyr

315
Ile

Val
Ser
Glu
Pro
395
Val

Met

Ser

Val
Gly
Gln
Asn
Ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Asp
Asp

Gly

Asn

Glu
Tyr
Leu
Trp
380
Met
Asp
His

Pro

Lys
Thr
Gly
Tyr
60

Thr
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Pro
Thr
Val

Val

Ser

Lys
Thr
Thr
365
Glu
Leu
Lys

Glu

Gly
445

Lys
Phe
Leu
45

Ala
Ser
Val
Tyr
Gly
125
Gly
Val
Phe
Val
Val
205
Lys
Val
Leu
Ser
Glu

285
Thr

Thr
Leu
350
Cys
Ser
Asp
Ser
Ala

430
Lys

Pro
Ser
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Ala
Met
His
270
Val

Tyr

Ile
335
Pro
Leu
Asn
Ser
Arg

415
Leu

Gly
Ser
Trp
Lys
Ala
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Ile
255
Glu
His

Arg

320
Ser

Pro
Val
Gly
Asp
400

Trp

His

Ser
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Asp
Pro
240
Ser
Asp

Asn

Val



Val
305
Tyr
Thr
Leu
Cys
Ser
385
Asp
Ser

Ala

Lys

290
Ser Val

Lys Cys
Ile Ser
Pro Pro
355
Leu Val
370
Asn Gly
Ser Asp
Arg Trp

Leu His
435

<210> o1
<211> 450
<212> PRT
<213> Ngudi

<400> 61

Gln
1
Ser
Ala
Gly
Gln
65
Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225

Pro

Ser

Val Gln
Val Lys

Ile Ser
35

Gly Ile

50

Gly Arg

Glu Leu
Arg Ser
Thr Leu
115
Pro Leu
130
Gly Cys
Asn Ser
Gln Ser
Ser Ser
195
Ser Asn
210
Thr His
Ser Val

Arg Thr

Leu Thr Val
310
Lys Val Ser
325
Lys Ala Lys
340
Ser Arg Glu

Lys Gly Phe

Gln Pro Glu
390
Gly Ser Phe
405
Gln Gln Gly
420
Asn His Tyr

hién dai

Leu Val Gln
5

Val Ser Cys

20

Trp Val Arg

Ile Pro Ile

Val Thr Ile
70
Ser Ser Leu
85
Ser Tyr Gly
100
Val Thr Val

Ala Pro Ser

Leu Val Lys
150
Gly Ala Leu
165
Ser Gly Leu
180
Leu Gly Thr

Thr Lys Val

Thr Cys Pro

230

Phe Leu Phe
245

Pro Glu Val

295
Leu

Asn
Gly
Glu
Tyr
375
Asn
Phe

Asn

Thr

Ser
Lys
Gln
Phe
55

Thr
Arg
Trp
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro

Pro

Thr

31859

His
Ala
Gln
Met
360
Pro
Asn
Leu

Val

Gln
440

Gly
Ala
Ala
40

Gly
Ala
Ser
Ser
Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys

Pro

Cys

-103-

Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Ala
Ser
25

Pro
Thr
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Lys
Pro

Lys

Val

Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

Glu
10

Gly
Gly
Ala
Glu
Asp
90

Glu
Ser
Thr
Pro
Val
170
Ser
Ile
Val
Ala
Pro

250
Val

Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys
Cys

Leu

Val
Gly
Gln
Asn
Ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235

Lys

Val

300
Leu

Ala
Pro
Gln
Ala
380
Thr
Leu

Ser

Ser

Lys
Thr
Gly
Tyr
60

Thr
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu

Asp

Asp

Asn
Pro
Gln
Val
365
Val
Pro
Thr

Val

Leu
445

Lys
Phe
Leu
45

Ala
Ser
Val
Tyr
Gly
125
Gly
Val
Phe
Val
Val
205
Lys
Leu

Thr

Val

Gly
Ile
Val
350
Ser
Glu
Pro
Val
Met

430
Ser

Pro
Ser
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu

Leu

Ser

Lys
Ala
335
Tyr
Leu
Trp
Val
Asp
415
His

Pro

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met

255
His

Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly

Ser
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240

Ile

Glu



Asp Pro Glu

275

Asn Ala Lys
290
Val Val Ser

305

Glu Tyr Lys

Lys Thr Ile

Thr Leu Pro

355

Thr Cys Leu
370
Glu Ser Asn

385

Leu Asp Ser

Lys Ser Arg

Glu Ala Leu

435

Gly Lys
450

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

<400>

62

9

PRT
Nguoi

62

Asn Leu Thr

1

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

<400>

63

11
PRT
Ngudi

63

Val Gln Thr

1

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

<400>

64

13
PRT
Nguoi

64

Leu Leu Gly

1

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

65

12
PRT
Nguoi

260
Val

Thr
Val
Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

hién dai

Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Asn
Arg
295
Val
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

31859

Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

265
Tyr

Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

Leu Leu Asp Ser Gly Leu

hién dai

5

Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410
Phe

Lys

Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Gly Lys Asp Ala Pro Ser Asn Cys

hién dai

5

10

Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys

Leu

Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Pro Val Asp Lys Gly His Asp Val Thr Phe

5

hién dai

-104-

10

270
Glu

Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415

Met

Ser

His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro



<400> 65
Arg Arg Pro Ile Arg Asp Leu Thr Phe Gln Asp Leu

1

<210>

66

<211> 309

<212>

PRT

5

<213> Mus musculus

<400>

66

Met Gly Val

1

Leu Leu Leu

Phe Lys Val

35

Asn Ala Thr

50

Asp Val Thr

65

Gln Met Cys

Leu Gln His

Pro Gln Lys

115

Ser Ile Thr
130
Cys Leu Val

145

Gly Ser Met

Cys Met Ala

Leu Ala Thr

195

Leu Leu Leu
210
Gln Glu Leu

225

Pro Gly Phe

Thr Arg Pro

Gly Arg Tyr

275

Pro Gly Asp
290
Asn Ser Glu

305

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

67
311
PRT
Nguoi
67

Met Gly Val

1

Pro
Ala
20

Thr
Leu
Ile
Lys
His
100
His
Leu
Ile
Glu
Ser
180
Gly
Val
Val
Glu
Pro
260
Leu

Val

Ala

hién dai

Ala
Ile
Thr
Thr
Tyr
Glu
85

Gly
Gly
Arg
Glu
Leu
165
Asn
Ala
Tyr
Arg
Thr
245
Leu
Leu

Phe

Ile

Val
Phe
Pro
Cys
Lys
70

His
Ser
Leu
Asn
Leu
150
Gln
Glu
Cys
Lys
Met
230
Thr
Ser

Ser

Phe

Pro
Leu
Tyr
Arg
Thr
Arg
His
Glu
Val
135
Lys
Val
Gln
Ile
Gln
215
Asp
Pro
Tyr
Asp

Pro
295

31859

Glu
Ala
Ser
40

Ile
Trp
Pro
Leu
Leu
120
Thr
Asn
Gln
Asp
Val
200
Arg
Ser
Pro
Val
Pro

280
Ser

Ala
Ala
25

Leu
Leu
Tyr
Ile
Lys
105
Ala
Pro
Met
Ala
Ser
185
Gly
Gln
Ser
Phe
Ala
265

Ser

Leu

10

Ser Ser
10
Ser Arg

Tyr Val
Gly Pro

Leu Ser
75

Arg Asn

90

Ala Asn

Ser Asp
Arg Asp
Met Pro
155
Gly Lys
170
Asp Ser
Ile Leu
Val Ala

Asn Thr
235

Gln Gly

250

Gln Arg

Thr Pro

Asp Pro

Pro
Gly
Cys
Val
60

Ser
Phe
Ala
His
Ser
140
Glu
Gly
Ile
Cys
Ser
220
Gln
Met
Gln

Leu

Val
300

Arg
Leu
Pro
45

Ser
Arg
Thr
Ser
His
125
Gly
Gln
Ser
Thr
Leu
205
His
Gly
Pro
Pro
Ser

285
Pro

Trp
Val
30

Glu
Lys
Gly
Leu
His
110
Gly
Leu
Arg
Gly
Ala
190
Pro
Arg
Ile
Glu
Ser
270

Pro

Asp

Gly
15

Ala
Gly
Gly
Glu
Gln
95

Asp
Asn
Tyr
Phe
Ser
175
Ala
Leu
Arg
Glu
Ala
255
Glu

Pro

Ser

Thr
Ala
Gln
His
Val
80

His
Gln
Phe
Cys
Tyr
160
Thr
Ala
Ile
Ala
Asn
240
Lys
Ser

Gly

Pro

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

5

-105-

10

15



Leu
Phe
Asn
Asp
Gln
Leu
Leu
Phe
Cys
145
His
Asn
Ala
Pro
Arg
225
Glu
Ala
Glu

Pro

Ser
305

Leu
Lys
Val
50

Val
Thr
His
Ala
Ser
130
Cys
Gly
Cys
Ala
Leu
210
Arg
Asn
Lys
Ser
Gly

290
Pro

<210> 68
<211> 31

<212>
<213>

<400> 68
Met Asn Val Pro Thr Ser

1

Pro Leu Leu

Ala
Glu
His
65

Val

Asn

Asn

Phe
Asn
50

Asp
Gln

Leu

Leu

Phe
Val
35

Thr
Thr
Cys
Leu
Gln
115
Ile
Leu
Ala
Val
Ala
195
Ile
Ala
Pro
Val
Gly
275

Pro

Asn

2

PRT
Macropus rufus

Lys
35

Ile
Val
Val
His

Leu

Ala
20

Ala
Leu
Phe
Ser
His
100
Arg
Thr
Val
Met
Val
180
Leu
Leu
Gln
Gly
Arg
260
Arg

Gly

Phe

Leu
20

Val
Thr
Ser
Cys
Pro

100
Gln

Leu
Thr
Thr
Tyr
Glu
85

His
His
Met
Val
Glu
165
Tyr
Ala
Leu
Glu
Phe
245
His
His
Asp

Glu

5
Ala

Ala
Leu
Phe
Ser
85

Tyr

Ser

Phe
Pro
Cys
Lys
70

Arg
Gly
Gly
Arg
Glu
150
Leu
Pro
Thr
Leu
Leu
230
Glu
Pro
Leu

Val

Val
310

Phe
Thr
Ala
Tyr
70

Glu
His

His

Leu
Tyr
Arg
55

Thr
Arg
Gly
Leu
Asn
135
Ile
Gln
Ser
Gly
Val
215
Val
Ala
Leu
Leu
Phe

295
Ile

Val
Phe
Pro
Cys
Lys
His
Gly

Gly

31859

Ala
Ser
40

Leu
Trp
Pro
His
Glu
120
Leu
Arg
Val
Ser
Ala
200
Tyr
Arg
Ser
Ser
Ser

280
Phe

Leu
Leu
Tyr
40

Gln
Thr
Arg

Gly

Leu

Ala
25

Leu
Leu
Tyr
Ile
Gln
105
Ser
Thr
His
Gln
Ser
185
Cys
Lys
Met
Pro
Tyr
265
Glu

Pro

Glu
Ala
25

Ser
Leu
Trp
Pro
His

105
Glu

-106-

Ser
Tyr
Gly
Arg
Arg
90

Ala
Ala
Leu
His
Thr
170
Gln
Ile
Gln
Asp
Pro
250
Val

Pro

Ser

Ser
10

Ala
Leu
Leu
Phe
Ile
90

Gln

Thr

Leu
Val
Pro
Ser
75

Asn
Ala
Ser
Leu
His
155
Gly
Asp
Val
Arg
Ser
235
Ala
Ala

Ser

Leu

Gly
Ser
Tyr
Gly
Arg
Arg
Ala

Ala

Gly
Cys
Val
60

Ser
Leu
Asn
Asp
Asp
140
Ser
Lys
Ser
Gly
Gln
220
Asn
Gln
Gln

Thr

Asp
300

Gly
Arg
Val
Pro
60

Ser
Asn

Ser

Ser

Pro
Pro
45

Asp
Arg
Thr
Thr
His
125
Ser
Glu
Asp
Glu
Ile
205
Ala
Ile
Gly
Arg
Pro

285
Pro

Arg
Gly
Cys
45

Val
Ser
Val

Asn

Asp

Val
30

Glu
Lys
Gly
Phe
Ser
110
His
Gly
His
Ala
Asn
190
Leu
Ala
Gln
Ile
Gln
270

Leu

Val

Arg
Leu
30

Pro
Pro
Arg
Thr
Thr

110
His

Ala
Gly
Gly
Glu
Gln
95

His
Gly
Leu
Arg
Pro
175
Ile
Cys
Ser
Gly
Pro
255
Pro

Ser

Pro

Trp
15

Val
Glu
Lys
Gly
Leu
95

Ser

His

Ala
Gln
His
Val
80

Asp
Asp
Asn
Tyr
Val
160
Ser
Thr
Leu
Asn
Ile
240
Glu
Ser

Pro

Asp

Gly
Ala
Gly
Gly
Glu
80

Gln
His

Gly



Asn
Tyr
145
Val
Ser
Thr
Leu
His
225
Ile
Glu
Ser

Pro

Asp
305

115
Phe Ser Ile
130
Cys Cys Leu

His Ala Ala

Lys Cys Ile
180
Ala Ala Ala
195
Pro Leu Ile
210
Arg Arg Ala

Glu Asn Pro

Ala Lys Val
260
Glu Ser Gly
275
Pro Gly Pro
290
Ser Pro Asn

<210> 69
<211> 310
<212> PRT
<213> Delphinus

<400> 69

Met
1
Val
Phe
Asn
Asp
65
Gln
Leu
Ala
Thr
Cys
145
Gly
Cys
Ala

Leu

Arg

Gly Val Pro

Leu Leu Ala
20
Lys Val Ala
35
Val Thr Leu
50
Val Thr Phe

Ala Cys Ser

His Leu His
100
Gln Arg His
115
Ile Thr Met
130
Leu Val Val

Ala Met Glu

Thr Val Tyr
180
Ala Leu Ala
195
Ile Leu Ile
210
Ala Gln Glu

Thr
Val
Asn
165
Thr
Leu
Leu
Gln
Gly
245
Arg
Arg

Gly

Ser

Met
Val
150
Glu
Tyr
Ala
Leu
Glu
230
Phe
Pro
His
Asp

Glu
310

delphis

Pro
Phe
Thr
Thr
Tyr
Glu
85

His
Gly
Arg
Glu
Leu
165
Pro
Thr

Leu

Leu

Val
Phe
Pro
Cys
Lys
70

Arg
Gly
Leu
Asn
Ile
150
Gln
Pro
Ser
Val

Val

Arg
135
Glu
Leu
Pro
Thr
Leu
215
Leu
Glu
Pro
Leu
Val

295
Phe

Pro
Leu
Tyr
Arg
Thr
Arg
Gly
Glu
Leu
135
Arg
Val
Ser
Ala
Trp

215
Arg

31859

120
Asn

Met
Gln
Ser
Gly
200
Val
Val
Ala
Leu
Leu
280

Phe

Asn

Glu
Ala
Ser
40

Leu
Trp
Pro
His
Ser
120
Thr
His
Gln
Ser
Cys
200

Lys

Met

-107-

Leu
Arg
Val
Ser
185
Ala
Tyr
Arg
Pro
Ser
265

Ser

Phe

Ala
Ala
25

Leu
Leu
Tyr
Ile
Gln
105
Ala
Leu
Arg
Arg
Lys
185
Ile
Gln

Asp

Thr
His
Gln
170
Pro
Cys
Lys
Met
Pro
250
Tyr
Glu

Pro

Gly
10

Ser
Tyr
Gly
Arg
Arg
90

Ala
Ser
Leu
His
Gly
170
Glu
Val
Arg

Ser

Val
Arg
155
Lys
Glu
Ile
Gln
Asp
235
Ser
Met

Pro

Ser

Ser
Arg
Val
Pro
Ser
75

Asn
Asn
Asp
Asp
Ser
155
Glu
Ser
Gly

Gln

Asn

Gln
140
His
Gly
Glu
Val
Arg
220
Ser
Ser
Ala

Asn

Leu
300

Trp
Gly
Cys
Leu
60

Ser
Leu
Ser
His
Gly
140
Glu
Glu
Glu
Ile
Val

220
Thr

125
Asp

Ser
Lys
Ser
Gly
205
Gln
Ser
Gln
Gln
Thr

285
Asp

Arg
Leu
Pro
45

Ala
Arg
Thr
Ser
His
125
Gly
Gln
Ala
Ser
Leu
205
Ala

Gln

Gly
Glu
Asp
Asp
190
Ile
Val
Pro
Gly
Arg
270

Pro

Pro

Arg
Val
30

Glu
Lys
Gly
Phe
Gln
110
Gly
Leu
Arg
Pro
Ile
190
Cys

Ser

Gly

Gly
His
Ala
175
Asn
Leu
Ala
Gln
Leu
255
Gln

Leu

Val

Gly
15

Ala
Gly
Gly
Glu
Gln
95

Asp
Asn
Tyr
Leu
Ser
175
Thr
Leu

Asn

Ile

Leu
Arg
160
Pro
Ile
Cys
Ser
Gly
240
Pro
Pro

Ser

Pro

Pro
Ala
Gln
His
Val
80

Asp
Leu
Phe
Cys
Tyr
160
Lys
Ala
Pro

Arg

Glu



225
Asn

Lys
Ser
Gly

Pro
305

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

<400>

Gly
1

Cys
Pro
Asn
Glu
65

Asn
Val
Asn
Thr
Phe
145
Thr
Thr
Leu
Leu
Glu
225
Ser

Ser

Phe

<210> 71

Pro
Pro
Gly
Pro

290
Asn

Gly
Pro
Ala
Gly
50

Lys
Ser
Glu
Leu
Arg
130
Val
Phe
Gly
Ile
Val
210
Ala
Tyr

Glu

Pro

70

Gly
Arg
Arg
275
Gly

Ser

70
288
PRT
Gallus gallus

Thr
Glu
Asp
35

Asp
Glu
Thr
Phe
Thr
115
Arg
Glu
His
Ala
Tyr
195
Arg
Leu
Leu

Pro

Thr
275

<211> 261
<212> PRT

<213> Xenopus laevis

Phe
Gln
260
His
Asp

Glu

Ala
Gly
His
Gln
Leu
Ala
Val
100
Leu
Asp
Leu
Thr
Cys
180
Lys
Met
Pro
Gly
Asn

260
Leu

Glu
245
Pro
Leu

Val

Ala

Ala
5

Gln
His
Ser
Arg
Arg
85

Pro
Gln
His
Gln
Ala
165
Ile
Gln
Glu
Ala
Gly
245
Thr

Asp

230
Thr

Leu
Leu
Phe

Ile
310

Phe
Asn
Asp
Cys
His
70

Ser
Asp
Asp
Gly
Ile
150
Thr
Val
Arg
Ser
Gly
230
Arg

Pro

Pro

Ser
Thr
Ser

Phe
295

Leu
Val
Leu
Ser
55

Asp
Pro
His
Ser
Lys
135
Gln
Ser
Gly
Gln
Ser
215
Ser
Gln

Leu

Val

31859

Pro
Tyr
Glu

280
Pro

Val
Thr
Ile
40

Glu
Pro
His
His
Gly
120
Ala
Arg
Lys
Ile
Ala
200
Ala
Thr
Leu

Ser

Pro
280

Pro
Met
265

Pro

Ser

Thr
Leu
25

Phe
Lys
Gly
Gly
Gly
105
Asn
His
Gly
Asp
Leu
185
Val
Gln
Glu
Ser
Pro

265
Asp

Ser
250
Ala

Asn

Leu

Val
10

Ser
Lys
Arg
Arg
Ser
90

Ala
Tyr
Thr
Arg
Ile
170
Cys
Ser
Gly
Gln
Glu
250

Pro

Ser

-108-

235
His

Arg
Thr

Asp

Pro
Cys
Thr
His
His
75

Leu
Phe
Cys
Leu
Gly
155
Thr
Leu
His
Ile
Arg
235
Ser

Ala

Pro

Gly
Arg
Pro

Pro
300

Tyr
Arg
Trp
Val
60

His
Ala
His
Cys
His
140
Ser
Ala
Pro
Arg
Glu
220
Pro
Gly

Pro

Asn

Met
Gln
Leu

285
Val

Thr
Val
Tyr
45

Arg
Ser
Ser
Ile
Tyr
125
Ile
Leu
Ala
Leu
Arg
205
Asn
Arg
Arg

Gly

Ser
285

Pro
Pro
270

Ser

Pro

Leu
Ser
30

Phe
Asn
Thr
His
Val
110
Ala
Ala
Gln
Ala
Ile
190
Ala
Pro
Pro
His
Glu

270
Leu

Glu
255
Ser

Pro

Asp

Cys
15

Gly
Ser
Leu
Ala
His
95

Val
Met
His
Asn
Leu
175
Leu
His
Val
Gln
Leu
255
Cys

Lys

240
Thr

Glu
Pro

Ser

Ile
Pro
Asn
Thr
Ala
80

Gly
Met
Glu
Gly
Cys
160
Ala
Leu
Glu
Phe
Leu
240
Leu

Phe

Ala



<400> 71

Asp
1

Cys
Val
Asp
Glu
65

Asn
Gly
Arg
Leu
Thr
145
Met
His
Gly
Glu
Ser
225
Cys

Asp

Ala Ile Thr Ala Phe Ser

Pro Glu Gly Gln Asn Val
20
Ala Asp Lys His Asp Val
35
Lys Asn Ser Asn Cys Leu
50 55
Arg Asp His Leu His Lys
70
Gly Ala Phe Gln Ile Thr
85
Gly Tyr Cys Cys Tyr Val
100
His Tyr Ser Tyr Ile Glu
115
Tyr Thr Cys Met Phe His
130 135
Ala Ala Ala Leu Ala Ile
150
Pro Leu Ile Leu Phe Leu
165
Arg Arg Ser Tyr His Phe
180
Ile Glu Asn Pro Val Phe
195
Gln Arg Pro Arg Leu Ala
210 215
Asp Arg His Leu Leu Ser
230
Pro Asn Glu Cys Phe Phe
245
Pro Gly Asn Val
260

<210> 72

<211> 315

<212> PRT

<213> Taeniopygia guttata

<400> 72

Gly
1
Leu
Leu
Val
Leu
65
Ser
Asp

Pro

His

His Pro Ala Thr Met Gly
5
Ala Ala Leu Cys Leu Leu
20
Ile Ser Thr Pro Tyr Ser
35
Thr Leu Ser Cys Arg Ile
50 55
Leu Tyr Lys Thr Trp Tyr
70
Asp Lys Arg His Ile Arg
85
Leu Gly Arg His His Glu
100
Phe Gly Trp Gln Ser Gly
115
His Gly Ala Phe His Leu

31859

Val
Asn
Leu
40

Glu
Glu
Leu
Ile
Phe
120
Ser
Val
Val
Val
Asp
200
Phe
Glu

Pro

Thr
Ala
Leu
40

Ser
Phe
Asn
Leu
His

120
Val

-109-

Ser
Leu
25

Phe
Arg
His
Thr
Glu
105
Gln
Pro
Ser
Tyr
Phe
185
Asp
Met

Pro

Ser

Ala
Ser
25

Cys
Gly
Ser
Val
Pro
105
His

Val

Ala
10

Thr
Ser
Arg
Leu
Asn
90

Ala
Val
Thr
Cys
Lys
170
Ile
Pro
Ala

Asn

Leu
250

Ser
10

His
Val
Ala
Ser
Thr
90

Gly
Gly

Met

Leu
Cys
Leu
His
Ser
75

Val
Ser
Lys
Glu
Val
155
Gln
Asp
Pro
Ser
Thr

235
Pro

Pro
Gly
Cys
Leu
Thr
75

Asp
Asn

Val

Asn

Tyr
Thr
Trp
Ile
60

His
Ser
Lys
Thr
Gly
140
Ile
Arg
Phe
Pro
Arg
220

Pro

Val

Arg
Gly
Pro
Ala
60

Gly
Lys
Ala

Glu

Leu

Ser
Val
His
45

Gln
Ser
Gln
Lys
Asp
125
Asp
Gly
Arg
Ser
Ala
205
Gln

Leu

Pro

Pro
Ala
Glu
45

Glu
Asp
Glu
Ser
Leu

125
Thr

His
Ser
30

Phe
Asn
Met
Gln
His
110
Asp
Asn
Ile
Ala
Glu
190
Asn
Gln

Ser

Asp

Gly
Asp
30

Gly
Arg
Gln
Leu
Gln
110
Val

Leu

Ile
15

Gly
Ser
Thr
Met
Asp
95

His
Leu
Ser
Leu
Ile
175
Ala
Val
Ser

Pro

Ser
255

Leu
15

Ala
Gln
His
Ser
Arg
95

Lys

Leu

Gln

Thr
His
Lys
Thr
His
80

Ser
Thr
Asn
Ser
Cys
160
Ser
Gln
Val
Glu
Ser

240
Pro

Leu
Phe
Asn
Asp
Cys
80

His
Pro

Asp

Asp



130
Ser Gly Asn

145

Ser Lys Pro

Ile Gln Arg

Ala Ala Asp

195

Val Gly Ile
210
Arg Gln Ala

225

Ser Gly Ala

Ala Gly Ala

Arg Leu Pro

275

Pro Leu Ser
290
Pro Val Pro

305

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

<400>

73
275
PRT
Danio

73

Met Asp Val

1

Ile Gln Ala

Arg Thr Tyr

35

Pro Ser Gly

50

Leu Tyr Thr

65

Arg Lys Ala

Gly Asp Lys

Gln Gly Lys

115

Glu Gln Glu
130
Lys Asp Ala

145

Ala Ser Asp

Ala Phe Val

Arg Gln Thr

195

Asp Ser Glu
210
Pro Glu Pro

225

Ser Glu Thr

Tyr
His
Gly
180
Asp
Leu
Ala
Gln
Glu
260
Ser

Pro

Asp

Cys
Thr
165
Glu
Ile
Cys
Ser
Gly
245
Pro
Glu

Pro

Ser

rerio

Phe
Ser
20

Glu
Thr
Pro
Asn
Val
100
Tyr
Ala
His
Asp
Leu
180
Val
Ala

Lys

Gly

Arg
Gly
Cys
Lys
Arg
His
85

Phe
Cys
His
Asn
Ser
165
Cys
Glu
Gln

Met

His

Cys
150
Val
Pro
Thr
Leu
Ser
230
Ile
Arg
Ser

Gly

Pro
310

Ala
Asp
Pro
Ala
Ser
70

Thr
Ser
Cys
Asp
Gly
150
Val
Leu
Arg
Gly
Arg

230
His

135
Tyr

Gln
Cys
Ala
Pro
215
Arg
Glu
Pro
Gly
Pro

295
Asn

Val
His
Glu
Tyr
55

Gln
Asn
Val
Trp
Phe
135
Ser
Ala
Pro
His
His
215
Thr

Leu

31859

Ala
Ala
Ser
Ala
200
Leu
Arg
Asn
Arg
Arg
280
Gly

Ser

Leu
His
Gly
40

Pro
Asp
Arg
Ser
Leu
120
Met
Leu
Glu
Leu
Arg
200
Glu
Val

Leu

Val
Ala
His
185
Val
Ile
Ala
Pro
Ala
265
His
Asp

Leu

Leu
Ser
25

Ala
Gln
His
Ser
Leu
105
Leu
Tyr
Lys
Gly
Ile
185
Arg
Asn

Ser

Ser

-110-

Glu
His
170
Ala
Leu
Leu
His
Val
250
Gln
Leu

Cys

Lys

Cys
10

Leu
Asp
Asp
Cys
Leu
90

Lys
Asp
Leu
Cys
Leu
170
Leu
Ala
Pro

Gln

Glu

Val
155
Gly
Arg
Ala
Leu
Glu
235
Phe
Leu
Leu

Phe

Ala
315

Phe
Arg
Val
Thr
Gln
75

Gly
Asn
Leu
Ser
Leu
155
Ala
Met
His
Val
Ile

235
Pro

140
Arg

Phe
Ala
Thr
Leu
220
Leu
Glu
Ser

Ser

Phe
300

His
Val
Ile
Phe
60

Lys
Val
Val
His
Val
140
Glu
Ile
Leu
Glu
Phe
220

Met

Gly

Arg
Val
Gln
Gly
205
Ile
Val
Ala
Tyr
Glu

285
Pro

Val
Ser
Leu
45

Trp
Gly
Val
Lys
Gly
125
Met
Tyr
Ala
Val
Leu
205
Leu

Met

Thr

Glu
Glu
Ser
190
Ala
Tyr
Arg
Val
Val
270

Pro

Thr

Phe
Val
30

Lys
Thr
Ala
Tyr
His
110
Arg
Pro
Ser
Ala
Tyr
190
Val
Gly
Arg

Pro

Gly
Leu
175
Gln
Cys
Lys
Met
Pro
255
Ala

Ser

Leu

Thr
15

Pro
Cys
Thr
His
Ser
95

Thr
His
Thr
His
Cys
175
Arg
Arg
Asp
Gln

Phe

His
160
Gln
Arg
Ile
Gln
Asp
240
Ser
Ser

Thr

Asp

Ala
His
val
Trp
Pro
80

Ser
Asp
Lys
Pro
Thr
160
Val
Gln
Met
Ser
Pro

240
Ser



245
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250

255

Pro Asn Ile Gln Gly Glu Leu Phe Phe Ser Ala Gln Gly Leu Pro Glu

Ser Asn Ile

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

<400>

275

74
293
PRT

260

Fugu rubripes

74

Leu Glu Lys

1

Gly Leu Asn

Pro Ala Met

35

Gly Ala Asn

50

Pro Asn Asp

65

Gln His Cys

Lys Leu Ser

Val Gln Leu

115

Ala Ala Leu
130
His Ser His

145

Asn Cys Thr

Cys Thr Val

Leu Ser Leu

195

Ala Gln Ser
210
Ala His Gly

225

Lys Asn Arg

Gly Arg His

His Gly Asp

275

Glu Leu Arg
290

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

<400>

75
168
PRT
Ngudi

75

Phe Lys Val

1

Phe Thr
5

Leu Leu

20

Ser Val

Ala Thr
Ser Leu

Thr Lys
85

Ser Gly

100

Gln Asn

Glu Ile
Met Phe
Val Ser
165
Pro Val
180
Pro Leu
Arg Arg
His Glu
Thr Val
245
Leu Leu
260
Val Phe

Gln Val

hién dai

Ser
Cys
Ser
Leu
Trp
70

His
Leu
Val
Glu
Leu
150
Ala
Ala
Ile
Arg
Asn
230
Ser

Ser

Phe

Ala
Leu
Ala
Val
55

Arg
Gly
His
Thr
Ser
135
Asn
Pro
Leu
Leu
Ala
215
Pro
Gln

Glu

Pro

265

His His

Thr Lys
25

Ser His

40

Cys Asn

Leu Trp
Pro Arg

Phe Gly
105

His Ala

120

Ile His

Ile Ile
Ser Ala

Ala Met
185

Leu Leu

200

Gln Glu

Val Phe
Ile Met
Pro Gly

265

Ala Glu
280

Thr
10

Ser
Leu
Gln
Phe
Asn
90

Ala
Asp
His
Pro
Pro
170
Gly
Val
Leu
Leu
Ala
250
Thr

Asp

Lys
Asn
Tyr
Arg
Phe
75

Val
Thr
Gln
Glu
Arg
155
Glu
Ala
Tyr
Val
Gly
235
Arg

Pro

Thr

Gln
Ala
Tyr
Gly
Thr
Thr
Gln
Gly
Ala
140
Gly
Gly
Cys
Arg
Arg
220
Gly
Gln

Leu

Ile

Thr
His
Thr
45

Gly
Pro
Phe
Glu
Arg
125
Val
Thr
Asn
Ile
Gln
205
Met
Ser
Ser

Ser

Phe
285

270

Leu
His
30

Cys
Ala
His
Lys
Asn
110
Tyr
Gln
Gly
Ala
Leu
190
Arg
Asp
Pro
Ser
Pro

270
Glu

Glu
15

Gly
Pro
Leu
Lys
His
95

Phe
Cys
Arg
Ser
Thr
175
Ala
Gln
Ser
Gln
Glu
255

Pro

Thr

Lys
His
Glu
His
Asp
80

Ser
Trp
Cys
Thr
Pro
160
Leu
Leu
Ser
Glu
Ile
240
Thr

Ala

Pro

Ala Thr Pro Tyr Ser Leu Tyr Val Cys Pro Glu Gly Gln

5

-111-

10

15



Asp
Asp
Gln
Leu
65

Leu
Phe
Cys
Met
Asn

145
Ala

Val Thr

Val Thr
35

Thr Cys

50

Leu Leu

Ala Gln

Ser Ile

Cys Leu
115

Gly Ala

130

Cys Val

Ala His

<210> 76
<211> 9
<212> PRT
<213> Ngudi

<400> 76

Ile
1

Arg His

<210> 77
<211> 169
<212> PRT
<213> Ngudi

<400> 77

Ala
1
Gln
His
Val
Asp
65
Asp
Asn
Tyr
Val
Ser

145
Thr

Phe Lys
Asn Val

Asp Val
35

Gln Thr

50

Leu His

Leu Ala

Phe Ser

Cys Cys
115

His Gly

130

Asn Cys

Ala Ala

Leu
20

Phe
Ser
His
Arg
Thr
100
Val
Asn

Val

His

hién dai

Thr
Tyr
Glu
His
His
85

Met
Val
Glu
Tyr

His
165

Cys
Lys
Arg
Gly
70

Gly
Arg
Glu
Leu
Pro

150
His

Arg
Thr
Arg
55

Gly
Leu
Asn
Ile
Gln
135

Ser

His

31859

Leu
Asn
40

Pro
His
Glu
Leu
Arg
120
Val

Ser

His

Leu
25

Tyr
Ile
Gln
Ser
Thr
105
Met
Gln

Ser

His His Ser Glu His Arg

hién dai

Val
Thr
20

Thr
Cys
Leu
Gln
Ile
100
Leu
Ala

Val

His

5

Ala
Leu
Phe
Ser
His
Arg
85

Thr
Val
Met

Val

His
165

Thr
Thr
Tyr
Glu
His
70

His
Met
Val
Glu
Tyr

150
His

Pro
Cys
Lys
Arg
55

Gly
Gly
Arg
Glu
Leu
135

Pro

His

Tyr
Arg
Thr
40

Arg
Gly
Leu
Asn
Ile
120
Gln

Ser

His

-112-

Ser
Leu
25

Trp
Pro
His
Glu
Leu
105
Arg
Val

Ser

His

Gly
Arg
Arg
Ala
Ala
90

Leu
Met

Thr

Gln

Leu
10

Leu
Tyr
Ile
Gln
Ser
90

Thr
His
Gln

Ser

Pro
Ser
Asp
Ala
75

Ser
Leu
Met

Gly

Glu
155

Tyr
Gly
Arg
Arg
Ala
75

Ala
Leu
His
Thr

Gln
155

Val
Ser
Leu
60

Asp
Asp
Asp
Ser
Lys

140
Ser

Val
Pro
Ser
Gln
60

Ala
Ser
Leu
His
Gly

140
Glu

Asp
Arg
45

Thr
Thr
His
Ser
Glu
125
Asp

Glu

Cys
Val
Ser
45

Leu
Gln
Asp
Asp
Ser
125

Lys

Ser

Lys
30

Gly
Pro
Ser
His
Gly
110
Met
Ala

Asn

Pro
Asp
30

Arg
Thr
Thr
His
Ser
110
Glu
Asp

Glu

Gly
Glu
Gln
His
Gly
95

Leu
Arg

Pro

Ile

Glu
15

Lys
Gly
Phe
Ser
His
95

Gly
His
Ala

Gln

His
Val
Asp
Asp
80

Asn
Tyr
Val

Ser

Thr
160

Gly
Gly
Glu
Gln
His
80

Gly
Leu
Arg

Pro

Ile
160



<210> 78
<211> 241
<212> PRT
<213> Nguoi

<400> 78

Asp
1
Asp
Leu
Tyr
Ser
65
Glu
Thr
Pro
Gly
Ala
145
Ala
Gly
Ala
Ser
Ser

225
Ser

Ile Gln
Arg Val

Asn Trp
35

Ser Ala

50

Gly Ser

Asp Phe
Phe Gly

Ser Val
115

Ala Glu

130

Ser Gly

Pro Gly
Thr Ala

Asp Glu
195

Glu Asp

210

Tyr Glu

<210> 79
<211> 169
<212> PRT
<213> Nguoi

<400> 79

Ala
1
Gln
His
Val
Asp
65
Asp

Asn

Tyr

Phe Lys
Asn Val
Asp Val
35

Gln Thr
50

Leu His
Leu Ala
Phe Ser

Cys Cys

hién dai

Met Thr Gln
5

Thr Ile Thr

20

Tyr Gln Gln

Ser Ser Leu

Gly Thr Asp
70
Ala Thr Tyr
85
Gln Gly Thr
100
Phe Ile Phe

Val Lys Lys

Gly Thr Phe
150
Gln Gly Leu
165
Asn Tyr Ala
180
Ser Thr Ser

Thr Ala Val

Phe Asp Tyr
230

hién dai

Val Ala Thr
5

Thr Leu Thr

20

Thr Phe Tyr

Cys Ser Glu

Leu His His
70
Gln Arg His
85
Ile Thr Met
100
Leu Val Val

Ser
Cys
Lys
Gln
55

Phe
Tyr
Lys
Pro
Pro
135
Ser
Glu
Gln
Thr
Tyr

215
Trp

Pro
Cys
Lys
Arg
55

Gly
Gly
Arg

Glu

31859

Pro
Arg
Pro
40

Ser
Thr
Cys
Val
Pro
120
Gly
Ser
Trp
Lys
Ala
200
Tyr

Gly

Tyr
Arg
Thr
40

Arg
Gly
Leu

Asn

Ile

-113-

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Gln
Ser
Tyr
Met
Phe
185
Tyr
Cys

Gln

Ser
Leu
25

Trp
Pro
His
Glu
Leu

105
Arg

Ser
10

Ser
Lys
Val
Thr
Gln
90

Ile
Gln
Ser
Ala
Gly
170
Gln
Met

Ala

Gly

Leu
10

Leu
Tyr
Ile
Gln
Ser
90

Thr

His

Leu
Gln
Ala
Pro
Ile
75

Ser
Lys
Val
Val
Ile
155
Gly
Gly
Glu

Arg

Thr
235

Tyr
Gly
Arg
Arg
Ala
75

Ala

Leu

His

Ser
Ser
Pro
Ser
60

Ser
Ala
Arg
Gln
Lys
140
Ser
Ile
Arg
Leu
Ser

220
Leu

Val
Pro
Ser
Gln
60

Ala
Ser

Leu

His

Ala
Ile
Lys
45

Arg
Ser
Tyr
Thr
Leu
125
Val
Trp
Ile
Val
Ser
205

Ser

Val

Cys
Val
Ser
45

Leu
Gln
Asp

Asp

Ser

Ser
Asp
30

Leu
Phe
Leu
Asn
Val
110
Val
Ser
Val
Pro
Thr
190
Ser

Tyr

Thr

Pro
Asp
Arg
Thr
Thr
His
Ser

110
Glu

Val
15

Thr
Leu
Ser
Gln
Pro
95

Ala
Gln
Cys
Arg
Ile
175
Ile
Leu

Gly

Val

Glu
15

Lys
Gly
Phe
Ser
His
95

Gly

His

Gly
Arg
Ile
Gly
Pro
80

Ile
Ala
Ser
Lys
Gln
160
Phe
Thr
Arg

Trp

Ser
240

Gly
Gly
Glu
Gln
His
80

Gly

Leu

Arg



Val His
130

Ser Asn

145

Thr Ala

115
Gly Ala Met Glu

Cys Val Val Tyr

150

Ala His His His
165

Leu
135
Pro

His

31859

120

125

Gln Val Gln Thr Gly Lys Asp Ala Pro

140

Ser Ser Ser Gln Glu Ser Glu Gln Ile

His His

-114-

155

160
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