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Linh viwe k¥ thuat dwoc dé cap

Sang ché thudc linh vuc y té. Cu thé hon 14, sang ché dé cap dén céac khéang thé
chi van huéng dén protein chét té bao theo chuong trinh 1 ciia nguoi (PD-1; con dugce
biét nhur 1a CD279), céc ché phdm chira cac khéng thé chu van khang PD-1 cua ngudi,
va cac phuong phap st dung cac khang thé chu van khang PD-1 clia nguoi dé diéu tri
céc rdi loan tu mién hodc thai ghép.

Tinh trang ky thuat cia sang ché

Céac con dudng kiém soat mién dich didu bién ca dap Gmg tu mién va dap Gmg
mién dich chéng ung thu (Isakov, N., J. Autoimmune Disorders 2016; 2(2):17). Déi
voi liéu phap diéu tri bénh tu mién, viéc thiic déy, tirc 1a chu véan, tac dung cua con
dudng te ché mién dich, sao cho dap tmg mién dich duwgc ngin chin, 12 mong mudn.
Nguoc lai, trong liéu phap diéu tri ung thu, viéc trc ché, tuc 1a dbi khang, tac dung cua
con dudng uc ché mién dich, sao cho dap tng mién dich dugc giai phong, hodc duoc

kich thich, lai 1a mong muén.

PD-1 la protein mang té bao typ I. PD-1 thuoc ho CD28/CTLA-4 mé rong chira
mién IgV ngoai bao tiép sau la mién xuyén mang va ndi bao. Viéc hoat héa con dudng
PD-1 d4n dén su tc ché su hoat héa té bao mién dich, nhu giam sy tang sinh té bao,
giam su sbng sot té bio, va su tc ché cac xytokin giy viém (vi du, IFNy, TNFa. va IL-
2). PD-1 duoc biéu hién trén cac t& bao mién dich dwgc hoat hoa gan day, nhu céc té
bao T, cac té bao B, céc té bao NKT, cac bach cau don nhan, va céc té bao dudi gai; va
su biéu hién ciia né duoc diéu hoa mot cach chit ché. Tam quan trong cua viéc truyén
tin hiéu qua trung gian PD-1 trong viéc diéu bién dap tng mién dich & nguoi dugce
chirng minh véi su thanh céng trong diéu tri bénh nhan ung thu bang cac khang thé d6i
khang PD-1. C4c bénh nhan ung thu duge diéu tri bing khang thé d6i khang PD-1 c6
xu huéng c6 cac triéu ching ty mién khac nhau nhu 1a tac dung phu cta viéc diéu tri
(Cappelli, L.C., et al., 2017; Hoffman, L., et al., 2016). Ngoai ra, c6 cac mbi lién quan
da biét khac giita hoat tinh bénh tu mién va con duong PD-1. Vi du, cac bénh nhan
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SLE bung phét ¢6 xu huéng c6 su biéu hién PD-L1 thip (Mozaffarian, N., et al., 2008)
va ¢6 cac tu khang thé ddi v6i PD-1 (Shi, H., et al., 2017).

Do do, su tang viéc truyén tin hiéu qua trung gian PD-1 tao nén phuong phap
tiép can tiém nang dé quan ly cac r6i loan tu mién ma c thé dan dén su lam giam nhe
bénh tat rd rét va su bén vitng cta dap tng di kém vai cac loi ich an toan chinh so voi
cac lidu phap didu bién min dich hién tai. N6i chung, céc liéu phap hién tai nay didu
hoa giam mot cach rong rai hé théng mién dich cia co thé (vi du, céc corticosteroit va
xyclophosphamit). Tuy nhién, PD-1 dugc bidu hién chu yéu trén cac té bao mién dich
duoc hoat héa. Do do, cac khang thé khang PD-1 ¢c6 tiém nang ddi véi cac té bao dich
chon loc ma duoc hoat héa trong thoi gian diéu tri, khong dong dén phén con lai cua

tap hop té bao mién dich.

Linh vuc nay c6 khé khin la cAn phén phdi cdc khang thé chi van PD-1
(Sharpe, A. and Pauken, E., Nature Reviews Immunology (2017)). Kho khan nay, it
nhit mot phé”m, duoc cho 1a do cac tuong tac té bao phuec tap cin thiét dé dat dugc su
chi van PD-1 trong mdi truong sinh ly in vitro hodc in vivo. Do d6, bdi canh thi
nghiém hodc mé hinh dugc s dung dé nhan dién cac khang thé tri liéu 16 rang 1a quan

trong khi danh gié hoat tinh cua khang thé cha van PD-1.

Cong bb don yéu cau cip patent My s6 US20170088618 boc 10 cac khang thé
khang PD-1 ctia ngudi, ma, theo mot s6 phurong 4n, va trong cac thir nghiém in vitro
nhét dinh, c6 cac dic tinh nhu 1a cac chét chu van véi ty 1€ lién hop va phén ly lién
quan dén mién ngoai bao PD-1 dan dén gia tri Kp nam trong khoang tir 19 dén 22 nM
(nhu dugc xac dinh bang cong hudng plasmon bé mat (surface plasmon resonance -

SPR) str dung thiét bi BIAcore®T200).

Do do, can c6 khang thé khang PD-1 cua nguoi kidu khac ma 1) gan két véi
PD-1 cta ngudi voi ty 1€ lién hop va phén ly mong mudn dé hoat tinh chi vén t61 wu,
2) chi van PD-1 ctia nguoi trong bdi canh lién quan vé mat mién dich dé dat dugc hiéu
luc in vivo, 3) thé hién hiéu luc da dé 1am lidu phap don dé dieu tri va/hodc phong
ngura cac roi loan tu mién hodc ngin ngira su thai ghép, 4) thé hién hoat tinh mong
mudn dé 1am mot phan cua liéu phép két hop v6i cac phuong phép tri liu khac dé diéu
tri va/hodc phong ngira cac rdi loan tu mién hodc phong ngira su thai ghép, va/hoac 5)
cung cép loai thude hitu hidu khac dé chuyén dbi thudc khi, trong qua trinh diéu tri r6i
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loan tu mién bang khang thé chu van khang PD-1 cta nguoi kiéu khac, liéu phéap diéu
tri bi dirng lai do it nhat mot su kién bét loi va/hodc do su khong hiéu luc (cu thé 1a,

giam hiéu lyc qua trung gian khang thé khang thudc (anti-drug antibody - ADA).
Ban chit k§ thuit ciia sing ché

Do d6, séng ché d& xuét cac khang thé IgG1 chu van khang PD-1 cia ngudi
kiéu méi, duge 1am giéng nhu ctia nguoi. Cac khang thé theo sang ché dic biét ¢6 wu
diém so v6i cac khang thé khang PD-1 ¢6 trong linh vyc vi nhiéu 1y do khic nhau, bao
gbm, nhung khong chi giéi han ¢, cac ly do dudi day: 1) ching gin két v6i PD-1 ciia
ngudi (ciing nhu PD-1 ctia khi cynomolgus) véi ty 1¢ lién hop va phan ly mong mudn,
2) ching c6 thé co6 hiéu qua trong didu tri & mirc lidu thdp hon hoic tan suét dung liéu
it hon, 3) ching trc ché sy tang sinh té bao T so cAp clia ngudi in vitro, 4) chiing didu
hoa su biéu hién bé mit té bao PD-1 ctia nguoi, 5) chung e ché hoat tinh truyén tin
hiéu thu thé té bao T trong thir nghiém té bao thong bao NFAT in vitro, 6) ching c6
kha ning sinh mién dich protein tri liéu thap (toc 13, cac khang thé khang thudc
(ADA)), 7) ching lam giam hoat tinh cta bénh trén md hinh GvHD dugc 1am gidng
nhu cua ngudi, va/hodc 8) trén mod hinh bénh viém than lupus in vivo, chiung tre ché su

hoat héa té bao mién dich:

a) khong c6 doc tinh gay hai té bao phu thude bd thé dang ké va/hodc phat hién

duoc,
b) khong canh tranh voi PD-L1/2 cua nguoi dé gan két v6i PD-1 clia nguoi,

c) khong cam ng su giai phong xytokin dang ké va/hodc phat hién duoc trong

cac thr nghiém in vitro.

Hon nita, cac khang thé IgG1 chu van khang PD-1 clia nguoi 14y 1am vi du theo
sang ché con thé hién tinh én dinh in vivo, tinh én dinh vé mat vat Iy va héa hoc, bao
gbm, nhung khong chi gi¢i han o, do 4n dinh nhiét, d6 hoa tan, kha nang tu lién hop
thép, va céc tinh chit dugc dong hoc ma co thé chép nhan duoc dé phat trién va/hodc
st dung trong diéu trj cic r6i loan tu mién va/hodc chimg thai ghép (tirc la bénh manh
ghép chdng lai ky chi). Ngoai ra, cac trinh tw polynucleotit dugc boc 10 & ddy ma ma

héa cac khang thé IgG1 chi van khéang PD-1 ctia nguoi vi du theo séng ché dugc thiét
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ké @ str dung codon wu tién dé cai thién dang ké su bicu hién cta cac khang thé trong

cac hé biéu hién dong té bao dong vat c6 va dugc uu tién, nhu CHO.

Séng ché c6 uu diém so véi linh vuc k§ thuat bang cach tao ra cac ché phim va
cac phuong phéap hitu dung trong phong ngura, diéu hoa giam hogc 1am thuyén giam
bénh tw mién va/hodc céac r6i loan c6 lién quan dén kha ning dung nap mién dich
thong qua viée kich thich diém kidm soat min dich sir dung khang thé IgG1 chu van
khang PD-1 clia nguoi da duge xir Iy dang ké. Céc khang thé TgG1 chu véan khang PD-
1 cia nguoi theo sang ché c6 kha nang cai thién hodc 1am hoi phuc bénh ly mién dich,
tdt hon 13, thong qua sy Grc ché nhénh thich nghi ctia dap tng mién dich, khir b quy
trinh mién dich dic hiéu v6i khang nguyén va, nho do truc tiép hudéng dén bénh ly
bénh co sd. Viéc sit dung cac khang thé nay trén 1am sang c6 thé chimg minh 1 din

dén tudi tho 1au dai hodc thuyén giam (c4c) bénh dang duoc diéu tri.

Séng ché dé xuét khang thé khang PD-1 cua ngudi chira: 1) vung bién ddi cua
chudi ning (heavy chain variable region - HCVR) chira HCDRI ¢6 trinh ty axit amin
SEQ ID NO: 5, HCDR2 ¢6 trinh tu axit amin SEQ ID NO: 6, HCDR3 ¢6 trinh tu axit
amin SEQ ID NO: 7; va 2) vung bién dbi ctia chudi nhe (light chain variable region -
LCVR) chita LCDRI1 ¢6 trinh tu axit amin SEQ ID NO: 8, LCDR2 c6 trinh tu axit
amin SEQ ID NO: 9, va LCDR3 c¢6 trinh ty axit amin SEQ ID NO: 10, trong d6 khang
thé nay 1a phén 16p isotyp IgG 1 (IgG1).

Theo mot s6 phuong 4n, sang ché @ xuét khang thé khang PD-1 cua ngudi
chira: 1) HCVR c¢6 trinh ty axit amin SEQ ID NO: 3; va 2) LCVR c¢6 trinh ty axit amin
SEQ ID NO: 4, trong d6 khang thé nay 1a IgG1.

Theo mét s6 phuong 4n, sang ché @ xuit khang thé khang PD-1 cua nguoi
chtra: 1) chudi ning c6 trinh ty axit amin SEQ ID NO: 1; va 2) chudi nhe c6 trinh tu
axit amin SEQ ID NO: 2.

Theo mot s6 phuong 4n, sdng ché d& xuit khang thé khang PD-1 cua ngudi chi
bao gdm hai chudi ndng c6 trinh ty axit amin SEQ ID NO: 1 va hai chudi nhe c6 trinh
tu axit amin SEQ ID NO: 2.

Sang ché con dé xuét té bao dong vat c6 vu c6 kha nang biéu hién khang thé

khang PD-1 cla nguoi chira: 1) HCVR chaa HCDRI1 ¢6 trinh tu axit amin SEQ ID

4
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NO: 5, HCDR2 c6 trinh ty axit amin SEQ ID NO: 6, HCDR3 c¢6 trinh tu axit amin
SEQ ID NO: 7; va 2) LCVR chita LCDR1 ¢6 trinh tu axit amin SEQ ID NO: &,
LCDR2 ¢6 trinh tu axit amin SEQ ID NO: 9, va LCDR3 ¢0 trinh tu axit amin SEQ ID
NO: 10, trong d6 khang thé nay 1a IgG1.

Theo mot s6 phuong an, sang ché dé xuét té bao ddng vat c6 va co kha nang
biéu hién khang thé khang PD-1 cua nguoi chira: 1) HCVR ¢ trinh tu axit amin SEQ
ID NO: 3; va 2) LCVR ¢6 trinh ty axit amin SEQ ID NO: 4, trong d6 khang thé nay la
IgGl.

Theo mdt s phuong 4n, sang ché dé xuét té bao dong vat c6 va c6 kha ning
biéu hién khang thé khang PD-1 cua nguoi chira: 1) chudi ning c6 trinh ty axit amin
SEQ ID NO: 1; va 2) chudi nhe c6 trinh tu axit amin SEQ ID NO: 2. Theo mot )
phuong an, sang ché @ xuét khang thé khing PD-1 cua ngudi ma chi bao gbdm hai
chudi ning c6 trinh tu axit amin SEQ ID NO: 1 va hai chudi nhe c6 trinh tu axit amin

SEQ ID NO: 2.

Sang ché con dé xuét quy trinh san xuét khang thé khang PD-1 cta nguoi, bao
gbm cac budc: a) nudi cdy té bao dong vat c6 vu co kha nang bidu hién khang thé,
trong d6 khang thé nay chira: 1) HCVR chta HCDRI ¢6 trinh tu axit amin SEQ ID
NO: 5, HCDR2 ¢6 trinh tu axit amin SEQ ID NO: 6, HCDR3 ¢O trinh tu axit amin
SEQ ID NO: 7; va 2) LCVR chita LCDRI c¢6 trinh tu axit amin SEQ ID NO: g,
LCDR?2 c6 trinh tu axit amin SEQ ID NO: 9, va LCDR3 ¢6 trinh ty axit amin SEQ ID
NO: 10, trong d6 khang thé nay 1a IgG1; va b) thu hdi khang thé nay.

Theo mét sd phuong an, sang ché dé xuét quy trinh sén xuét khang thé khang
PD-1 cta nguoi, bao gbm cac budc: a) nudi cdy té bao dong vat c6 va c6 kha nang
bidu hién khang thé, trong d6 khang thé nay chira: 1) HCVR c¢6 trinh tu axit amin SEQ
ID NO: 3; va 2) LCVR c¢6 trinh tu axit amin SEQ ID NO: 4, trong do khang thé nay 1a
IgG1; va b) thu hdi khang thé nay.

Theo mot sb phuong 4an, sang ché d& xuét quy trinh san xuit khang thé khang
PD-1 cua ngudi, bao gdm cac budc: a) nudi cdy té bao dong vat c6 va c¢6 kha nang
biéu hién khang thé, trong d6 khang thé nay chura: 1) chudi nang c6 trinh tu axit amin
SEQ ID NO: 1; va 2) chudi nhe ¢6 trinh ty axit amin SEQ ID NO: 2; va b) thu hoi
khang thé nay.
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Theo mét s6 phwong 4n, sang ché @& xuét quy trinh san xut khang thé cha van
khang PD-1 cia nguoi, bao gdm cac budc: a) nudi ciy té bao dong vat c6 va c6 kha
ning biéu hién khang thé, trong d6 khéng thé nay bao gdm hai chudi ndng c6 trinh tur
axit amin SEQ ID NO: 1 va hai chudi nhe c6 trinh tu axit amin SEQ ID NO: 2; va b)
thu hdi khang thé nay. -

Séng ché dé xuat khang thé khang PD-1 cta nguoi duoc san xuét bang cac quy

trinh néu trén.

Séng ché con dé xuét duoc pham chira khang thé khang PD-1 cua nguoi dugc
san xuét bang cac quy trinh néu trén va chét mang, chét pha loang, hodc ta dugc duoc

dung.

Séng ché con dé xudt phan tr ADN chita polynucleotit c6 trinh tw SEQ ID NO:
11, SEQ ID NO: 12, hodc céc trinh ty SEQ ID NO: 11 va 12. Sang ché con dé xuat té
bao dong vat c6 vi chira phan tir ADN chira polynucleotit ¢ trinh tu SEQ ID NO: 11,
SEQ ID NO: 12, hodc céc trinh ty SEQ ID NO: 11 va 12.

Sang ché dé xuét duge pham chira: 1) khang thé khang PD-1 ctia ngudi chua: a)
HCVR chira HCDRI1 c¢6 trinh tu axit amin SEQ ID NO: 5, HCDR2 c¢¢ trinh ty axit
amin SEQ ID NO: 6, HCDR3 ¢ trinh tu axit amin SEQ ID NO: 7; va b) LCVR chura
LCDRI1 c6 trinh tu axit amin SEQ ID NO: 8, LCDR2 ¢06 trinh tu axit amin SEQ ID
NO: 9, va LCDR3 ¢6 trinh tu axit amin SEQ ID NO: 10, trong do khang thé nay 1a
IgGl; va2) chét mang, chét pha lodng, hogc ta dugce dugc dung.

Theo mét s6 phwong 4n, sang ché @ xuit dugc pham chira: 1) khéng thé khang
PD-1 cta ngudi chira: a) HCVR ¢ trinh tu axit amin SEQ ID NO: 3; vab) LCVR ¢6
trinh tu axit amin SEQ ID NO: 4, trong d6 khang thé nay 1a IgG1; va 2) chit mang,

chét pha lodng, hodc ta dugc dugc dung.

Sang ché dé xuit dugc pham chira: 1) khang thé khang PD-1 cta nguoi chira:
a) chudi ning c6 trinh ty axit amin SEQ ID NO: 1; va b) chudi nhe c6 trinh tu axit
amin SEQ ID NO: 2; va 2) chét mang, chét pha loang, hodc td dugc dugc dung. Theo
mot s phuong an, khang thé khang PD-1 cua nguoi clia cac duoc pham néu trén bao
gém hai chudi ning c6 trinh ty axit amin SEQ ID NO: 1 va hai chudi nhe c6 trinh tu
axit amin SEQ ID NO: 2.



Mo ta chi tiét sang ché

Nhu dugc sir dung ¢ day, “PD-1” dé cap dén su chét té bao theo chuong trinh 1
(programmed cell death 1), con duge biét nhu 1 su chét theo chwong trinh 1 (PD-1;
CD279), protein mang té bao typ I thuoc ho CD28/CTLA-4 mé rong chira mién IgV

ngoai bao tiép sau la mién xuyén mang va ndi bao.

Nhu duge st dung & day “hPD-1” hodc “PD-1 cua ngudi” dé chi PD-1 cua
nguoi kiéu dai, t6t hon 13, PD-1 clia ngudi kiéu dai ma c6 trinh tu axit amin dugc néu

trong SEQ ID NO: 13 (ttrc 1a, NCBI Reference Sequence NP_005009.2).

Céc thuat ngit “cyno”, “cynomolgus” hodc “khi cynomolgus” dugc s dung
thay thé cho nhau ¢ day. Khi dugc sir dung lién quan dén polypeptit PD-1, cac thuat
ngit nay duoc du tinh la dé cap dén PD-1 cuia khi cynomolgus kiéu dai, va, t6t hon l1a
PD-1 cua khi cynomolgus kiéu dai ma c6 trinh ty axit amin dugc néu trong SEQ ID

NO: 15.

“Mién ngoai bao” polypeptit PD-1 hodc “ECD” (“extracellular domain™) dé chi
dang polypeptit PD-1 ma vé co ban 1a khong c6 mién xuyén mang va mién t& bao chit.
Tét hon 13, ECD PD-1 ¢6 nho hon 1% mién xuyén mang va té bao chét, tot hon nira la
ECD PD-1 ¢6 nhé hon 0,5% cic mién nay. Thdm chi tdt hon nita 13, polypeptit ECD
PD-1 cua nguoi l1a nhu duoc thé hién trong SEQ ID NO: 14 va polypeptit ECD PD-1
cua khi cynomolgus 1a nhu duoc thé hién trong SEQ ID NO: 16. Polypeptit ECD PD-1
c¢6 thé dugc didu ché bang cach sir dung cac phuong phap da dugc biét dén trong linh
vuc nay. Cach khac, polypeptit ECD PD-1 cua nguoi ¢6 thé duoc mua tir cac nha cung
cAp khac nhau nhu Sino Biological (Beijing, China; reference #10377-HO8) va R&D
Systems (Minneapolis, MN, USA; cat. #8986-PD). Polypeptit ECD PD-1 cua khi
cynomolgus ¢o thé dugc mua tr R&D Systems (Minneapolis, MN, USA; cat. #8509-
PD).

Nhu dugce sir dung ¢ day, “khang thé chu van khang PD-1 cta nguoi” dé chi
khang thé ma gén két v6i PD-1 cua nguoi, va, khi duge dung in vivo, dan dén it nhat
mot hoat tinh tr mién duge lam giam di mot cach déng ké nhu giam hiéu gia khang
ADN soi kép (double stranded DNA: ds-DNA), giam diém sb bénh hodc giam xytokin

gdy viém.
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Nhu duge sit dung & day “Khang thé 17 dé chi khang thé gén két PD-1 cua
nguoi chira: 1) HCVR c6 trinh tu axit amin HCDRI1 SEQ ID NO: 5, trinh ty axit amin
HCDR2 SEQ ID NO:6, trinh ty axit amin HCDR3 SEQ ID NO: 7; va 2) LCVR ¢6
trinh ty axit amin LCDR1 SEQ ID NO: 8, trinh tu axit amin LCDR2 SEQ ID NO: 9,
trinh tu axit amin LCDR3 SEQ ID NO: 10, trinh tu axit amin HCVR SEQ ID NO: 3,
trinh tu axit amin LCVR SEQ ID NO: 4, trinh ty axit amin HC SEQ ID NO: 1, va trinh
tu axit amin LC SEQ ID NO: 2.

Thuét ngit “khang thé” nhu dugc st dung & day dé cap dén phirc chét polypeptit
dugc thiét ké, khong ¢6 trong ty nhién, c6 hai chudi nang (HC) va hai chudi nhe (LC)
sao cho cac chudi ning va cac chudi nhe dugce lién két voi nhau béng cac lién két
disulfua, trong d6 khang thé 12 khang thé isotyp IgG. Nhu dugc s dung & day lién
quan dén cac khang thé theo sing ché, thuat ngit “khang thé” dé chi khang thé ma
phan 16p isotyp IgG 1 (tirc 13, IgG1), va co cac chudi “nang” va cac chudi “nhe” ma
dugc lién két ngang thong qua cac lién két disulfua ndi chudi va lién chudi. Méi chudi
nhe tao thanh cac lién két disulfua v6i chudi nang, va hai chudi nang tao thanh hai lién
két disulfua giita chung v6i nhau. Mbi chudi nang gdm mot HCVR tan cung bang N va
mdt ving hing dinh cta chudi nang (“HCCR?). MB&i chudi nhe bao gdm LCVR ¢6 dau
tdn cung N va vung hing dinh cta chudi nhe (“LCCR”). Khi dugc biéu hién trong céc
hé sinh hoc nhét dinh, cic khang thé c6 trinh tv Fc nguyén thé cta nguoi duoc
glycosyl héa & ving Fc. Thong thuong, su glycosyl hoa xay ra trong ving Fc cua
khang thé & vi tri N-glycosyl hoa dugc bao tdn cao. Cac N-glycan thuong gan vao
asparagin. Cac khang thé cling c6 thé dugc glycosyl hoa & cac vi tri khac.

Tét hon 1a cac khang thé theo séng ché chira phan Fc ma 1a kiéu phu IgG1 cua
nguoi. Da biét ro rang IgG1 ctia nguoi gén két véi ho thu thé Fc-gamma (FcyR) cling
nhu Clq. Su twong tac véi cac thu thé nay c6 thé cam tmg hoat tinh gay doc té bao phu
thuoc khang thé (antibody-dependent cell cytotoxicity - ADCC) va hoat tinh gy doc
té bao phu thudc bd thé (complement-dependent cytotoxicity - CDC).

Ving hing dinh cta céc chudi ning chia céc mién CH1, CH2, va CH3. CH1
xuét hién sau HCVR; CH1 va HCVR tao thanh phﬁn chudi nang cua Fab. CH2 xuét
hién sau ving ban 18 va truéc CH3. CH3 xuét hién sau CH2 va ndm & dau tan cung

carboxy ctia chudi ning. Vung hang dinh clia cac chudi nhe chira mot mién CL. CL

8
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xuét hién sau LCVR; CL va LCVR hinh thanh phan chudi nhe ciia Fab. T6t hon 12,
viung CL cua cac khang thé chu van khang PD-1 ctia nguoi theo sang ché 13 thudc kiéu

phu kappa ctia nguoi (vi du, SEQ ID NO: 18).

Phan tir ADN theo sang ché 13 phan tt ADN ma chira trinh tu polynucleotit
khong c¢6 trong tw nhién ma hoa polypeptit ¢6 trinh ty axit amin cua it nhat mét trong
sb céac polypeptit trong khang thé theo sang ché (vi du, chudi nang, chudi nhe, chudi
ning bién ddi, va chudi nang bién doi).

Céc vimg HCVR va LCVR ciia khang thé theo sang ché c6 thé dugc chia tiép
thanh cac vung siéu bién, duoc goi 1a ving xac dinh bd trg (CDR), dit rai rac voi cac
ving ma dugc bao toan hon, duge goi la cac viung khung (“FR”). Mdi mot HCVR va
LCVR bao gdm ba CDR va bén FR, duoc sip xép tur dAu tan cing amino dén dau tin
cacboxy theo tht tu sau: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. O day, ba CDR
ctia chudi nang dugce goi 1a “HCDR1, HCDR2, va HCDR3” va ba CDR cuia chudi nhe
duoc goi 1a “LCDR1, LCDR2, v LCDR3”. Céac CDR chira hdu hét céc gbc tao thanh
twong tac dic hiéu véi khang nguyén. Dinh nghia vé CDR cua Kabat (Kabat et al.,
“Sequences of Proteins of Immunological Interest,” National Institutes of Health,
Bethesda, Md. (1991)) dua trén tinh bién thién v& trinh tw cta khéng thé. Dinh nghfa
vé CDR cta Chothia (Chothia et al., “Canonical structures for the hypervariable
regions of immunoglobulins”, Journal of Molecular Biology, 196, 901-917 (1987); Al-
Lazikani et al., “Standard conformations for the canonical structures of
immunoglobulins”, Journal of Molecular Biology, 273, 927-948 (1997)) dua trén cac
chu tric ba chidu cia khang thé va dinh khu hoc ciia cic nut CDR. Cac dinh nghia vé
CDR cta Chothia gidng véi cdc dinh nghia vé CDR cua Kabat trit HCDR1 va
HCDR2. Pinh nghia vé CDR ctia North (North et al., “A New Clustering of Antibody
CDR Loop Conformations”, Journal of Molecular Biology, 406, 228-256 (2011)) dua
trén thuét toan phan cum lan truyén do6 tuong tu véi $6 luong 16n cac cAu truc tinh thé.
Nhim muc dich cua sang ché, viéc gan cac axit amin vao cac mién CDR nim trong
ving LCVR va HCVR cua khang thé theo sang ché dua trén quy tdc danh sb Kabat da
biét rd (Kabat, et al., Ann. NY Acad. Sci. 190:382-93 (1971); Kabat et al., Sequences
of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and
Human Services, NIH Publication No. 91-3242 (1991)), va quy tic danh s6 North
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(North et al., A New Clustering of Antibody CDR Loop Conformations, Journal of
Molecular Biology, 406:228-256 (2011)). Trong truong hop cac CDR chudi nhe cia
céc khang thé theo sang ché, cac dinh nghia vé CDR ctia North duoc st dung. Trong
chudi nang ca HCDR1 va HCDR3 déu sir dung dinh nghia ctia North. HCDR2 sir dung
dinh nghia lai gitta dinh nghia cua North va dinh nghia cua Kabat. Dinh nghia cua
North duogc sit dung dé nhén dién vi tri dau tan cing N bat du trong khi dinh nghia

cua Kabat duge sir dung dé xac dinh vi tri cuoi cung.

ADN phan 14p ma hoa ving HCVR ¢6 thé duoc chuyén thanh gen chudi ning
c6 do dai ddy du bing cach lién két theo kiéu hoat dong duge ADN ma héa HCVR vdi
mdt phan tr ADN khac ma hoa cac vung hing dinh cia chudi ning. Trong cac trinh tu
ctia nguoi cling nhu dong vat ¢ va khac, cac gen ving hing dinh cia chudi ning 1a da
biét trong linh vuc nay. Cac manh ADN bao gbm cac ving nay co thé thu duoc vi du,

bang phwong phap khuéch dai PCR chuan.

ADN phén 1ap ma hoa ving LCVR ¢6 thé duoc chuyén thanh gen chudi nhe ¢6
d6 dai diy di bang cach lién két theo kicu hoat dong dugc ADN mé hoa LCVR voi
mdt phan tt ADN khac ma héa vung hﬁng dinh ctia chudi nhe. Trong céc trinh tur cua
nguoi cling nhu dong vat c6 va khdc, cac gen vung héng dinh cta chudi nhe la da biét
trong linh vyc nay. Cac manh ADN bao gdm cac ving nay co thé thu dugc bang
phuong phap khuéch dai PCR chuén. Ving hing dinh cta chudi nhe c6 thé 1a ving
hing dinh kappa hodc lambda. Tét hon néu trong cac khang thé theo sang ché, ving

hing dinh ctia chudi nhe 1a ving hing dinh kappa.

Cac polynucleotit theo sang ché ¢6 thé duoc biéu hién trong té bao chu sau khi
cac trinh ty da dugc lién két theo kiéu hoat dong dugc v6i trinh tur didu khién viéc biéu
hién. C4c vecto biéu hién thuong sao chép dugc trong sinh vat chu dudi dang episom
hodc dudi dang phan khong thé thiéu trong ADN nhiém sic thé cha. Thong thuong,
cac vecto biéu hién s& chira céac d4u chuin chon loc, vi duy, tetraxyclin, neomyxin, va
dihydrofolat reductaza, dé cho phép phat hién cac té bao dugc bién nap bang trinh tu

ADN mong mudn.

Khéng thé cua sang ché co thé dé dang san xuat dugc trong cic t€ bao dong vat

¢6 vii, cac vi du khong nhim muc dich gi6i han cua té bao nay bao gom cac té bao
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CHO, NS0, HEK293 hodc COS. Cac té bao chi dugc nudi cdy bang cac ky thudt da

biét rd trong linh vuc nay.

Cac vecto chira trinh tu polynucleotit quan tdm (vi du, cac polynucleotit ma hoa
polypeptit ciia khang thé va céc trinh tu diéu khién viée biéu hién) co thé duge chuyén
vao té bao chi bang phuong phép da biét 15, ma c6 thé thay ddi tiy thudc vao loai té

bao chu.

Céac phuong phép tinh ché protein khac nhau c6 thé duoc sir dung dé tinh ché
cac protein, bao gdm, nhung khong chi gidi han 6, cac khang thé, va cac phuong phép

nhu vay da dugc biét trong linh vuc k§ thuét nay.

Theo cac phuong 4n khac cia sang ché, khang thé, hodc cac axit nucleic ma hoa
khang thé, duoc tao ra & dang phén 1ap. Nhu dugc sir dung ¢ day, thuat ngit “phan lap”
chi protein, peptit hodc axit nucleic khong chira hodc hau nhu khong chira cac dai phan
ttr bit ky khac dugc phat hién trong moi truong té bao. “V& co ban 1a khdng chira” nhu
duoc st dung & ddy c6 nghia 1a protein, peptit, hodc axit nucleic quan tam chira céc dai
phén tir c6 mdt véi lugng nhiéu hon 80% (trén co s& mol), t6t hon 12 nhiéu hon 90%,

va t&t hon nita 1a nhiéu hon 95%.

Khang thé theo sang ché, hoic dugc phidm chira khang thé nay, c6 thé dugc
dung ngoai dudng tiéu hoa, vi du khong gidi han vé duong dung nay 1a dung dudi da
va dung trong tinh mach. Khang thé theo sang ché co thé dugc st dung don doc cho
bénh nhan véi cac chit mang, chét pha loang hodc ta dugc dugc dung theo lidu don
hodc nhiéu liéu. Céc dugce pham theo séng ché theo sang ché co thé dugc bao ché bang
cac phuong phap da biét rd trong linh vuc nay (vi du, Remington: The Science and
Practice of Pharmacy, 22nd ed. (2012), A. Loyd et al., Pharmaceutical Press) va chura
khang thé, nhu dugc md ta & day, va mot hodc nhiéu chét mang, chét pha loang hoac ta

duoc duoc dung.

Nhu duge st dung ¢ day, thuat ngit “bénh tu mién” hoic “rbi loan tuy mién”
duoc st dung c6 thé thay thé nhau & day va dé chi cic diéu kién khong mong mudn ma
phat sinh tir phan mg mién dich khong mong mubn hodc khong thich hop chéng lai
ban than céc té bao va/hodc cac md hodc cac té bao va/hoidc cac mo dugce ghép. Thuat
ngit “bénh tw mién” hodc “r6i loan tu mién” c6 nghia la bao gbm cc tinh trang bénh ly

nhu vay, trong d6 chung duoc gian tiép gdy ra boi dép Gng mién dich thé dich hodc
11
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dap tng mién dich té bao. Cac bénh hodc cac r6i loan tu mién vi du bao gém, nhung
khong chi giéi han 6, bénh manh ghép chdng lai ky chu (graft-versus-host disease -
GVHD), bénh thai ghép co quan rén, bénh viém mach, bénh lupus ban d6 hé théng
(systemic lupus erythematosus - SLE), bénh tiéu dudng typ 1 (type 1 diabetes mellitus
- TIDM), bénh da xo cing (multiple sclerosis - MS), bénh viém dong mach té bao
khéng 13 (giant cell arteritis - GCA), bénh vay nén (psoriasis - PsO), bénh viém khép
vay nén (psoriatic arthritis - PsA), bénh viém khop dang thip (rheumatoid arthritis -
RA), bénh viém rudt (inflammatory bowel disease - IBD), bénh viém loét dai trang
(ulcerative colitis - UC), bénh viém cot séng dinh khop (ankylosing spondylitis - AS),
hoi chirng Sjogren (Sjogren's syndrome - SjS), bénh viém gan tu mién, bénh x0 ciimg
bi, bénh celiac (bénh khong dung nap gluten), bénh Addison, bénh Hashimoto, bénh
Graves, bénh viém da day teo/bénh thiéu mau ac tinh, bénh giam nang tuyén sinh duc
mic phai/vd sinh, suy tuyén can giap, thiéu mau tan huyét duong tinh Coombs, cic
bénh di Gtng man tinh (nhu bénh hen, bénh s&t mua hé, hodc viém mii di ung), bénh
Crohn, bénh v6 sinh nam hodc nir, hoi chimg Behcet, bénh u hat Wegener, bénh viém
co tim, bénh viém co, dau co dang thip (polymyalgia rheumatic - PMR), sy thai tu
nhién, bénh bach bién, chimg xo vita ddng mach, bénh viém tuy tu mién, bénh bong
nuée dang pemphigus, bénh nhiém virut man tinh, va bénh nhugc co. Theo sang ché,
cac bénh tu mién dugc vu tién 12 bénh manh ghép chéng lai ky chii (GVHD), bénh thai
ghép co quan rin, bénh viém mach, bénh lupus ban d6 hé thdng (SLE), bénh tiéu
dudng typ 1 (TIDM), bénh da xo cimg (MS), bénh viém dong mach té bao khdng 16
(GCA), bénh vay nén (PsO), bénh viém khép vay nén (PsA), bénh viém khép dang
thép (RA), bénh viém ruét (IBD), benh viém loét dai trang (UC), bénh viém cot séng
dinh khép (AS), hoi chung Sjogren (S;jS), bénh viém gan tu mién, bénh x0 cing bi.

Nhu duge st dung & ddy, thuat ngit “khoang” ngu y cong hodc trir mudi phan
tram cua tri s6 hodc khoang tri s6 dugc néu. Vi du: "khoang" 12, bao gém cac tri sb
nam trong khoang tir 10,8. (gbm ca tri sé dAu mut nay) dén 13,2 (gbm ca tri s6 dau muat
nay); khoang 10 phan trim khéi lwong bao gbm chu phan gbm tir 9 (gdm ca tri sb dau
mut nay) dén 11 (gom ca tri s6 dAu mut nay) phan trim khdi luong; va cac dang tuong

tu.
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“Gén két” nhu duogce st dung ¢ ddy lién quan dén 4i luc cia khang thé IgG1 chu
van khang PD-1 cua nguoi dbi voi PD-1 ciia nguoi (SEQ ID NO: 13) hodc ECD PD-1
clia ngudi, tét hon 1a, ECD PD-1 ciia ngudi nhu dugc thé hién trén SEQ ID NO: 14,
duoc du tinh la dé chi, trir khi ¢6 quy dinh khéac, Kp béng khoang 1 x10”7 M, khoang 1
x 10 M, khoang 1 x 10° M, khoang 5 x 10° M, khoang 1 x 10" M nhw dugc xac
dinh bang cac phuong phap da biét trong linh vuc nay va/hodc bang cac phuong phap
vé co ban 1a nhu dugc mé ta & day, bao gém, nhung khong chi gi6i han 6, viéc st
dung cam bién sinh hoc cdng hudng plasmon bé mit (SPR) & 25°C hodc 37°C. Tt
hon nita 13, khang thé IgG1 chu van khang PD-1 cua nguoi theo sang ché gan két véi
PD-1 cua ngudi (tic 13, SEQ ID NO: 13) hoac ECD PD-1 cua nguoi (vi du, SEQ ID
NO: 14), v6i Kp ndm trong khoang tir 1 x 10 M dén khoang 5 x 10'® M nhu dugc
x4c dinh bang cac phuong phap da biét trong linh vuc nay va/hodc bang cic phuong
phéap vé co ban 1a nhu dugc mé ta ¢ ddy, bao gbm bing cach s dung cam bién sinh
hoc SPR & 25°C hodc 37°C. Tham chi tot hon nita 13, khang thé nhu vay sé c6 ai lyc
dbi véi PD-1 cua nguoi (te 13, SEQ ID NO: 13) hodc ECD PD-1 cta nguoi (vi du,
SEQ ID NO: 14), nim trong khoang tir 5 x 10 M dén khoang 5 x 10'* M nhu dugc
x4c dinh bang cac phuong phéap da biét trong linh vuc nay va/hodc bang cac phuong
phap vé co ban 1a nhu duge mo ta & day, bao gbm bang cach s dung cam bién sinh
hoc SPR & 25°C hodc 37°C. Tham chi tot hon nira 13, khang thé nhu vy sé co cac gia
tri Kon va Koff d6i véi ECD PD-1 cua nguoi (vi du, SEQ ID NO: 14) lan luot 1a
khoang 1,0 x 10™* dén khoang 1,0 x 10 va khoang 1.3 x 10° dén khoang 2,0 x 10°,
(nhu dugce xac dinh béng SPR st dung trén BlAcore®8K vé co ban 1a nhu duge mo ta
& day).

Trong trudng hop cac khang thé don dong, cic thuat ngir “nguoi”, “duge lam
gibng nhur clia ngudi” va “hoan toan cua ngudi” da dugc nguoi c6 trinh do trung binh
trong linh vuc nay biét rd (Weiner LI, J. Immunother. 2006; 29: 1-9; Mallbris L, et al.,
J. Clin. Aesthet. Dermatol. 2016; 9: 13—15).

Nhu duoc st dung & day, thuat ngi “mi2n dich thich tmg” bao gdm nhanh dap
ung mién dich ma, ngugc lai v6i nhanh bam sinh cua dap tng mién dich, 1a dic hiéu
v61 khang nguyén va thé hién cac dap tmg mién dich dac hiéu véi khang nguyén thi

chp, dugc ting cudng khi ti kich thich bang chinh khang nguyén nay.
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Thuét ngit "viée diéu tri" (hodc "dicu tri" hodc "phép diéu tri") chi viéc lam
cham, 1am gidn doan, 1am ngimg, lam thuyén giam, dimg, giam, hodc day Iui su tién

trién hodc mirc 46 nghiém trong cla triéu chirg, rdi loan, tinh trang, hodc bénh da co.

"Lugng hitu hiéu" 1a lugng khang thé IgG1 chi van khang PD-1 cia nguoi theo
sang ché hoac dugc pham chira khang thé nhu vy ma sé gy ra dap Gmg sinh hoc hodc
y hoc hodc tac dung diéu tri mong mudn trén mod, co thé, dong vat, dong vat c6 va
hodc ngudi ma nha nghién ctru, béac si, hodc bac si 1am sang nhim dén. Luong hitu
hiéu ctia khang thé c6 thé thay ddi theo cac yéu to nhu tinh trang bénh, do tudi, gioi
tinh, va thé trong cla ca thé, va kha ning tao ra dap Umg mong mudn & ca thé cia
khang thé. Lugng hitu hiéu ciing 1a lugng ma trong do tac dong doc hai hodc bét loi
bét ky ciia khang thé nhé hon rat nhidu so véi cc tac dung co lgi trong diéu tri. Cac
tac dung c6 1¢9i nhu vay bao gdm mot hodc nhiéu loi ich bat ky trong sd: gia tang kha
nang dung nap mién dich cta cic co quan dugc ghép; 6n dinh hoéa bénh hodc rdi loan
tw mién; hodc cai thién céc dAu hiéu hodc céc triéu ching cia r6i loan tu mién, v.v..
Luong hitu hiéu c6 thé d& dang xéc dinh duge bang ngudi ¢6 hiéu biét trung binh trong
linh vuce k¥ thuat nay bang cach sur dung céc k¥ thuat da biét va bing cach quan sat két
qué thu duoc tir nhitng truong hop tuong tu. Khi x4c dinh lugng hitu hiéu cho mét
bénh nhén, nhidu yéu t6 dugc can nhic boi bac si chan doan, bao gdm, nhung khong bi
gi6i han &: kich thudc, tudi téc va sirc khoe chung clia bénh nhan; bénh hodc rdi loan
cu thé lién quan; mic d hodc tinh trang lién quan hodc mirc do nang cia bénh hodc
r6i loan; dap tng cia timg bénh nhan; hop chét cu thé dugc st dung; phuong thire st
dung; céc dac trung sinh kha dung cia ché phdm duoc st dung; phac d6 liéu luong lua

chon; viéc st dung thudc dong thoi; va cac tinh hudng lién quan khac.

Nhu duge st dung & day, thuat ngit “dap tmg hiru hi¢u” cia bénh nhan hodc
“tinh dap (ng” cua bénh nhan db6i voi viee diéu tri 1a dé chi loi ich trén 1am sang hoac
trong diéu tri dugc truyén cho bénh nhan khi ding khang thé theo sang ché. Loi ich
nhu vy bao gdm mot hodc nhiéu loi ich bét ky trong s6: tang kha ning dung nap mién
dich cua cac co quan dugc ghép; 6n dinh hoa bénh hodc r6i loan tu mién; hodc cai

thién cac dau hiéu hodc céc triéu ching cta roi loan tu mién, V.V.

Thuan loi tiém nang ctia cac phuong phap duge boc 16 ¢ day la kha néng tao ra

su thuyén giam rd rét va/hodc kéo dai & bénh nhan bi roi loan tu mién v6i bién dang an
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toan chap nhan dugc bao gbm kha nang dung nap, doc tinh va/hodc tac hai chap nhan
duoc, do d6 bénh nhan ndi chung s& c6 loi tir phuong phép diéu tri. Hiéu qua cua viéc
diéu trj theo sang ché c6 thé dugc do bang cac diém diu mut ma thuong duoc su dung
dé danh gia viéc didu tri cac rdi loan tu mi2n khac nhau bao gém, nhung khong chi
gi¢i han &, American College of Rheumatology (ACR) 20, ACR50, ACR70, Chi s6 do
ning va dién tich bi vay nén (Psoriasis Area and Severity Index - PASI) 50, PASI7S,
PASI90, PASI100, Chi sé hoat tinh bénh lupus ban d6 hé thong (Systemic Lupus
Erythmatosus Disease Activity Index - SLEDAI). Cac phuong phap khac dé xéac dinh
hiéu qua cuia liéu phap cu thé bét ky theo sang ché co thé tuy y dugc ap dung, bao
gém, vi du, céc d4u chuin hoat hda té bao mién dich, cac tiéu chuin do vé& murc do
viém, hién thi s do cac dau chuan sinh hoc phu thudc chu trinh té bao, va/hoic sb do

dap ung thong qua cac danh gia mirc do dau.

Su tao thanh khang thé khang thudc (Anti-drug antibody — ADA) dbi véi cac
san phém sinh hoc c6 thé 1am giam hiéu qua cla vigc diéu tri do su tao thanh cac
khang thé trung hoa hodc duge dong hoc nhanh hon. Trong mot s6 truong hop hiém,
ADA con ¢6 thé di kém véi cac vAn d& an toan. Cac bénh tu mién 1a man tinh, can viéc
diéu tri kéo dai. Do d6, thuong c6 nhu cAu vé cdc phép diéu tri thay thé khi thubc didu
tri sinh hoc (vi du, khang thé diéu tri) khong con tac dung. Pé khic phuc céc thir thach
vé kha ning sinh mién dich theo thoi gian, viéc sit dung lan lugt cac san phém sinh
hoc, thdm chi cac san phém huéng cung mot dich, vi du cac chét trc ché TNF, da duoc
chép nhan rong rai va dugc st dung lam thuc hanh diéu tri trong linh vyc tu mién
(xem, vi du, Lloyd, S., et al. (2010) The effectiveness of anti-TNFa therapies when
used sequentially in rheumatoid arthritis patients: a systematic review and meta-

analysis. Rheumatology, 49:2313-21).
Sang ché dé xuét khang thé khang PD-1 cta nguoi chira:

1) HCVR chita HCDRI ¢6 trinh tu axit amin SEQ ID NO: 5, HCDR2 c¢¢ trinh
ty axit amin SEQ ID NO: 6, HCDR3 ¢6 trinh tu axit amin SEQ ID NO: 7; va

2) LCVR chira LCDR1 ¢6 trinh ty axit amin SEQ ID NO: 8, LCDR2 c¢ trinh tu
axit amin SEQ ID NO: 9, va LCDR3 ¢6 trinh tu axit amin SEQ ID NO: 10, trong do
khang thé nay 1a IgG1. Tét hon 13, khang thé nhu vay gén két véi PD-1 clia ngudi (tirc
1a, SEQ ID NO: 13) hodac ECD PD-1 ciia ngudi (vi dy, SEQ ID NO: 14), véi1 Kp
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khoang 1 x 10”7 M, khoang 1 x 10® M, khoang 1 x 10 M, khoang 5 x 10° M, hodc
khoang 1 x 107° M nhu duge x4c dinh bing cac phuong phap da biét trong linh vuc
nay va/hodc bing cac phuong phap v& co ban 13 nhu duge md ta & diy, bao gom,
nhung khong chi gidi han &, viéc su dung cam bién sinh hoc cong hudng plasmon bé
mat (SPR) & 25°C hodc 37°C. Tét hon 13, khang thé nhu vy gén két PD-1 clia ngudi
(tac 13, SEQ ID NO: 13) hodc ECD PD-1 cua nguoi (vi dy, SEQ ID NO: 14), v6i Kp
ndm trong khoang tir khoang 1 x 10 M dén khoang 5 x 10" M nhu duge xéac dinh
bang cac phuong phép da biét trong linh vuc nay va/hodc bang cac phuong phap vé co
ban 1a nhu dugc mod ta & day, bao gém, nhung khong chi gii han &, viéc st dung cam
bién sinh hoc cong hudng plasmon bé mit (SPR) ¢ 25°C hodc 37°C. Tét hon nira 13,
khang thé nhu vay gin két PD-1 clia nguoi (tc 1a, SEQ ID NO: 13) hodc ECD PD-1
ctia ngudi (vi dy, SEQ ID NO: 14), véi Kp ndm trong khoang tlr khoang 5 x 10 M
dén khoang 5 x 10 M nhu duoc xé4c dinh bang cac phuong phéap da biét trong linh
vuc nay va/hodc bang céc phuong phap vé co ban 1a nhu duge mé ta & ddy, bao gom,
nhung khong chi gi6i han &, viéc sir dung cam bién sinh hoc cong hudng plasmon bé

mit (SPR) & 25°C hosc 37°C.

Theo mét s6 phuong 4n, sdng ché d xuét khang thé khang PD-1 cua nguoi

chura:
1) HCVR ¢6 trinh ty axit amin SEQ ID NO: 3; va

2) LCVR c6 trinh tu axit amin SEQ ID NO: 4, trong d6 khang thé nay 1a IgG1.
Tét hon 13, khang thé nhu viy gan két véi PD-1 cia nguoi (tac 1a, SEQ ID NO: 13)
hodac ECD PD-1 cua nguoi (vi dy, SEQ ID NO: 14), voi Kp khoang 1 x107 M, khoang
1 x 108 M, khoang 1 x 10" M, khoang 5 x 10 M, hoac khoang 1 x 101 M nhu dugc
xé4c dinh bing cac phuong phap da biét trong linh vuc nay va/hodc bang cac phuong
phép v& co ban 1a nhu dwoc mé ta & ddy, bao gdm, nhung khong chi giéi han o, viéc
stt dung cam bién sinh hoc cong hudng plasmon bé mit (SPR) & 25°C hodc 37°C. Tét
hon nita 13, khang thé nhu viy gan két véi PD-1 cua nguoi (tirc 13, SEQ ID NO: 13)
hodc ECD PD-1 cuia nguoi (vi du, SEQ ID NO: 14), v6i Kp nam trong khoang tir
khoang 1 x 108 M dén khoang 5 x 107" M nhu dwoc x4c dinh bang cac phuong phap
d3 biét trong linh vuc nay va/hodc bing cac phuong phap vé co ban 1a nhu dugc mo ta

& day, bao gém, nhung khong chi gi6i han &, viéc sir dung cam bién sinh hoc cong
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huong plasmon bé mét (SPR) & 25°C hogc 37°C. Tham chi 6t hon nira 13, khang thé
nhu vay gén két PD-1 cua ngudi (tire 1, SEQ ID NO: 13) hoge ECD PD-1 clia nguoi
(vi du, SEQ ID NO: 14), véi Kp ndm trong khoang tir khoang 5 x 10 M dén khoang 5
x 10719 M nhu duge xac dinh bing cac phwong phép di biét trong linh vire nay va/hodc
bang cac phuong phap v& co ban 13 nhu duge mo ta & ddy, bao gdm, nhung khong chi
gi6i han @, viéc st dung cam bién sinh hoc cdng huéng plasmon bé mit (SPR) & 25°C

hodc 37°C.

Theo mot s phuong én, sang ché dé xuét khang thé khang PD-1 cua ngudi

chura:
1) chudi ning c6 trinh tu axit amin SEQ ID NO: 1; va

2) chudi nhe ¢6 trinh ty axit amin SEQ ID NO: 2. Theo mot $6 phuong an, sang
ché @& xuit khang thé khang PD-1 cta nguoi chi bao gbm hai chudi nang c6 trinh tu
axit amin SEQ ID NO: 1 va hai chudi nhe ¢6 trinh tu axit amin SEQ ID NO: 2. Tét
hon 13, khang thé nhu vay gin két véi PD-1 cia ngudi (tirc 13, SEQ ID NO: 13) hodc
ECD PD-1 cua nguoi (vi du, SEQ ID NO: 14), véi Kp khoang 1 x1077 M, khoang 1 x
108 M, khoang 1 x 10 M, khoang 5 x 10 M, khoang 1 x 10"* M nhu dugc xéc dinh
bang cac phuong phap da biét trong linh vuc nay va/hodc bang cac phuong phép vé co
ban 1a nhu duge mo ta & day, bao gém, nhung khong chi gidi han &, viéc st dung cam
bién sinh hoc cong hudng plasmon bé mit (SPR) & 25°C hodc 37°C. Tét hon nita 13,
khang thé nhu vay gén két véi PD-1 cta ngudi (tc 13, SEQ ID NO: 13) hogc ECD
PD-1 ctia ngudi (vi du, SEQ ID NO: 14), v6i Kp ndm trong khoang tir khoang 1 x 10
M dén khoang 5 x 1071® M nhu duge xac dinh bang cdc phuong phap da biét trong linh
vuc nay va/hodc bang cac phuwong phéap vé co ban 1a nhu duge mo ta ¢ day, bao gbm,
nhung khong chi gigi han &, viéc si dung cam bién sinh hoc cdng hudéng plasmon bé
mit (SPR) & 25°C hogc 37°C. Tham chi tét hon nita 1, khéng thé nhw viy gan két PD-
1 ctia nguoi (tire 13, SEQ ID NO: 13) hodc ECD PD-1 cta ngudi (vi du, SEQ ID NO:
14), v6i Kp ndm trong khoang tir khoang 5 x 10° M dén khoang 5 x 10-1® M nhu duoc
xé4c dinh bang cac phuong phap da biét trong linh vurc nay va/hodc bang céc phuong
phap vé co ban 1a nhu duge md ta ¢ day, bao gb6m, nhung khong chi gi6i han ¢, viéc

st dung cam bién sinh hoc cong hudng plasmon bé mat (SPR) & 25°C hodc 37°C.
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Séng ché d& xuét té bao dong vét co va ¢6 kha nang biéu hién khang thé khang
PD-1 ctia ngudi chira: HCDR1 ¢6 trinh ty axit amin SEQ ID NO: 5, HCDR2 c¢6 trinh
tu axit amin SEQ ID NO: 6, HCDR3 c6 trinh tu axit amin SEQ ID NO: 7, LCDRI1 ¢6
trinh tu axit amin SEQ ID NO: 8, LCDR2 ¢6 trinh twr axit amin SEQ ID NO: 9, va
LCDR3 c¢6 trinh tu axit amin SEQ ID NO: 10, trong d6 khang thé nay 1a IgG1.

Theo mét sé phwong 4n, sang ché dé xuét té bao dong vat c6 v c6 kha ning
bidu hién khang thé khang PD-1 ctia ngudi chira HCVR c¢6 trinh ty axit amin SEQ ID
NO: 3 va LCVR ¢6 trinh ty axit amin SEQ ID NO: 4, trong d6 khang thé nay 1a IgG1.

Theo mdt s6 phuong an, sang ché d& xuét té bao dong vat c6 va c6 kha nang
biéu hién khang thé khang PD-1 cia ngudi chia khéng thé khang PD-1 ctia nguoi
chtra chudi ning c6 trinh ty axit amin SEQ ID NO: 1 va chudi nhe c6 trinh tu axit
amin SEQ ID NO: 2. Theo mdt s6 phuong an, sang ché @& xuit té bao dong vat c6 vu
¢6 kha nang biéu hién khang thé khang PD-1 cta nguoi chia khang thé khang PD-1
ctia nguoi chi bao gbdm hai chudi nang c6 trinh tu axit amin SEQ ID NO: 1 va hai

chudi nhe c6 trinh ty axit amin SEQ ID NO: 2.

Sang ché dé xuit quy trinh sén xuat khang thé khang PD-1 cla nguoi, bao gdm
céc bude: 1) nudi cdy té bao dong vat co vu c6 kha nang biéu hién khang thé khang
PD-1 ctia ngudi chira HCDR1 c6 trinh ty axit amin SEQ ID NO: 5, HCDR2 ¢6 trinh tu
axit amin SEQ ID NO: 6, HCDR3 c¢¢ trinh ty axit amin SEQ ID NO: 7, LCDRI1 co6
trinh tu axit amin SEQ ID NO: 8, LCDR2 ¢6 trinh tu axit amin SEQ ID NO: 9, va
LCDR3 c¢6 trinh tu axit amin SEQ ID NO: 10, trong d6 khang thé nay 1a IgG1; va 2)
thu hdi khang thé nay.

Theo mdt s phuong 4n, sang ché d& xuit quy trinh san xuét khang thé khang
PD-1 cua nguoi bao gbm cac budc: 1) nudi cdy té bao dong vat c6 vu c6 kha nang biéu
hién khang thé khang PD-1 ctia nguoi chira HCVR c6 trinh tu axit amin SEQ ID NO:
3 va LCVR c¢6 trinh tu axit amin SEQ ID NO: 4, trong d6 khang thé nay 1a IgG1, va 2)
thu hdi khang thé nay.

Theo mot s6 phuong an, sang ché d& xuit quy trinh san xuét khang thé khang
PD-1 cia ngudi, bao gdm cac buéc: 1) nudi ciy té bao dong vat c6 va ¢ kha nang
biéu hién khang thé khang PD-1 cua nguoi chira chudi ning c6 trinh ty axit amin SEQ

ID NO: 1 va chudi nhe ¢6 trinh ty axit amin SEQ ID NO: 2; va 2) thu hoi khang thé
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nay. Theo mot s6 phuong 4n, sang ché d& xuét quy trinh san xuét khang thé khang PD-
1 ctia nguoi, bao gdm cac bude: 1) nudi cly té bao dong vat co vi c6 kha nang biéu
hién khéang thé khdng PD-1 cta nguoi chi bao gdm hai chudi nang c6 trinh tu axit
amin SEQ ID NO: 1 va hai chudi nhe c6 trinh tu axit amin SEQ ID NO: 2; va 2) thu
hdi khang thé nay. Sang ché con @& xuit khang thé khang PD-1 cua nguoi dugc san

xuét bang quy trinh nay va chét mang, chit pha lodng, hodc ta dugc dugc dung.

Séng ché dé xudt phan tir ADN chita polynucleotit c6 trinh tw SEQ ID NO: 11,
SEQ ID NO: 12, hoc céc trinh ty SEQ ID NO: 11 va 12. Sang ché con dé xuét té bao
dong vat co vi chira phén tr ADN chira polynucleotit ¢6 trinh tw SEQ ID NO: 11,
SEQ ID NO: 12, hodc céc trinh ty SEQ ID NO: 11 va 12.

Séang ché dé xuét duoc phdm chira 1) khang thé khang PD-1 cua ngudi, chira
HCDRI1 c6 trinh ty axit amin SEQ ID NO: 5, HCDR2 ¢¢ trinh tu axit amin SEQ ID
NO: 6, HCDR3 ¢6 trinh ty axit amin SEQ ID NO: 7, LCDR1 cO trinh tu axit amin
SEQ ID NO: 8, LCDR2 c6 trinh tu axit amin SEQ ID NO: 9, va LCDR3 ¢¢ trinh tu
axit amin SEQ ID NO: 10, trong do khang thé nay 1a IgG1, va 2) chit mang, chét pha
loging, hodc ta dugc dugc dung. Theo mot sb phuong 4n, khang thé khang PD-1 cua
ngudi chira HCVR c¢6 trinh ty axit amin SEQ ID NO: 3 va LCVR ¢0 trinh ty axit amin
SEQ ID NO: 4, trong d6 khéng thé nay 1a IgG1. Theo mdt s6 phuong 4n, khang thé
khang PD-1 cia nguoi chira chudi ning c6 trinh ty axit amin SEQ ID NO: 1 va chudi
nhe ¢6 trinh ty axit amin SEQ ID NO: 2. Theo mdt sd phuong én, khang thé khang
PD-1 cua nguoi chi bao gbm hai chudi ndng c6 trinh ty axit amin SEQ ID NO: 1 va
hai chudi nhe c6 trinh tu axit amin SEQ ID NO: 2.

Vai tro ctia con dudng PD-1 lam diém kiém sodt tinh mién dich da dugc nghién
cfru chuyén sau. Da biét ring khi con duong PD-1 dugc kich thich, hoat tinh hé mién
dich thuong giam, diéu nay co thé dugc khai thac dé diéu tri céc 161 loan ty mién, cam

ung dung nap mién dich, va/hodc gidm bénh manh ghép chéng lai ky chu.

Sang ché con dé xuét phuong phép diéu tri rdi loan tu mién, bao gdm bude cho
bénh nhan cin diéu tri dung luong hitu hiéu cia khang thé khang PD-1 cua nguoi
chtra: 1) HCVR chita HCDRI ¢6 trinh tu axit amin SEQ ID NO: 5, HCDR2 ¢6 trinh tu
axit amin SEQ ID NO: 6, HCDR3 ¢6 trinh tu axit amin SEQ ID NO: 7; va 2) LCVR
chtta LCDRI1 ¢6 trinh ty axit amin SEQ ID NO: 8, LCDR2 ¢6 trinh ty axit amin SEQ
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ID NO: 9, va LCDR3 ¢6 trinh tir axit amin SEQ ID NO: 10, trong d6 khang thé nay la
IgG1. Theo mot sd phurong an, sang ché d& xuét phwong phap didu tri rdi loan tu mién,
bao gém viéc cho bénh nhan cin diéu tri dung lugng hitu hiéu cta khang thé khang
PD-1 ctia ngudi chita: 1) HCVR ¢6 trinh tu axit amin SEQ ID NO: 3; va 2) LCVR ¢6
trinh tu axit amin SEQ ID NO: 4, trong d6 khang thé nay 1a IgGl. Theo mot s6
phuong 4n, sang ché d& xuit phuwong phép didu tri rdi loan tw mién, bao gdm viéc cho
bénh nhan can didu tri dung lwong hitu hiéu cta khang thé khang PD-1 ciia nguoi
chia: 1) chudi ning c6 trinh tu axit amin SEQ ID NO: 1 va 2) chudi nhe c6 trinh tu
axit amin SEQ ID NO: 2. Theo mot s6 phuong 4n, sang ché con d& xuét khang thé chi
bao gém hai chudi ning c6 trinh tu axit amin SEQ ID NO: 1 va hai chudi nhe ¢6 trinh
tu axit amin SEQ ID NO: 2. Theo cac phuong an nay, sang ché con d& xuét rdi loan tu
mién 12 GVHD, thai ghép co quan ran, viém mach, SLE, TIDM, MS, GCA, PsO, PsA,
RA, IBD, UC, AS, SjS, viém gan tu mién, bénh xo cing bi, bénh celiac (bénh khong
dung nap gluten), bénh Addison, bénh Hashimoto, bénh Graves, bénh viém da day
teo/bénh thiéu mau 4c tinh, bénh gidm ning tuyén sinh duc mic phai/vd sinh, suy
tuyén can giap, thiu mau tan huyét duong tinh Coombs, cac bénh di img man tinh
(nhu bénh hen, bénh s6t mua he, hodc viém mii di ung), bénh Crohn, bénh v0 sinh
nam hodc nit, hoi chimg Behcet, benh u hat Wegener, bénh viém co tim, bénh viém co,
dau co dang thp (polymyalgia rheumatic - PMR), say thai ty nhién, bénh bach bién,
chung xo vita dong mach, bénh viém tuy tu mién, bénh bong nudc dang pemphigus,

bénh nhiém virut man tinh, va bénh nhuoc co.

Theo mdt sb phurong an, sang ché con dé xuit 12 khang thé duge dung két hop

véi cac chit didu tri khac dugc st dung dé dicu tri cac roi loan tu mién.

Sang ché dé xuit khang thé khang PD-1 cua nguoi theo sang ché, @é sit dung
trong tri liéu. Theo mot s phwong 4n, sang ché d& xuit khing thé khang PD-1 cua
ngudi chira: 1) HCVR c6 trinh ty axit amin SEQ ID NO: 3; va 2) LCVR ¢6 trinh tu
axit amin SEQ ID NO: 4, trong d6 khang thé nay 1a IgG1, dé st dung trong tri liéu.
Theo mdt s phurong an, sang ché dé xuit khang thé khang PD-1 ciia nguoi chira: 1)
chudi ning c6 trinh ty axit amin SEQ ID NO: 1 va chudi nhe c6 trinh ty axit amin SEQ
ID NO: 2, dé s dung trong tri liéu. Theo mot s phuong éan, sang ché con dé xuat

khang thé chi bao gbém hai chudi ning c6 trinh ty axit amin SEQ ID NO: 1 va hai
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chudi nhe ¢6 trinh tr axit amin SEQ ID NO: 2. Theo mét sd phuong 4n, sang ché dé
xuat 13 viéc tri lidu nay 1a dé diéu tri r6i loan tu mién. Theo mot sb phuong an, sang
ché con d& xuét rdi loan tu mién 1a GVHD, thai ghép co quan rdn, viém mach, SLE,
T1DM, MS, GCA, PsO, PsA, RA, IBD, UC, AS, SjS, viém gan tu mién, bénh xo cing
bi, bénh celiac (bénh khong dung nap gluten), bénh Addison, bénh Hashimoto, bénh
Graves, bénh viém da day teo/bénh thiéu m4u 4c tinh, bénh gidm ning tuyén sinh duc
méic phai/vo sinh, suy tuyén can gidp, thiéu méu tan huyét duong tinh Coombs, céac
bénh di mg man tinh (nhu bénh hen, bénh sbt mua heé, hodc viém mii di tng), bénh
Crohn, bénh vd sinh nam hodc nit, hoi chimg Behcet, bénh u hat Wegener, bénh viém
co tim, bénh viém co, dau co dang thip (polymyalgia rheumatic - PMR), sdy thai tu
nhién, bénh bach bién, chiing xo vira dong mach, bénh viém tuy tu mién, bénh bong
nudc dang pemphigus, bénh nhiém virut man tinh, va bénh nhugc co. Theo mot sb
phuong an, sang ché d& xuét 1a khang thé dugc dung két hop véi chét diéu tri khac dé
diéu tri roi loan tu mién. Theo mot s6 phuong an, sang ché con dé xuét 1a khang thé
dugce (hoac sé dugce) dung két hop d@)ng thoi, riéng ré, hodc lan luot véi chét diéu tri

khac dé diéu tri roi loan tu mién.

Sang ché con dé xuét khang thé khang PD-1 cia nguoi theo sang ché, dé san
xuat thudc dé didu tri réi loan tu mién. Theo mot s6 phuong an, sang ché d& xuit
khang thé khang PD-1 clia nguoi chira: 1) HCVR ¢6 trinh tur axit amin SEQ ID NO: 3;
va 2) LCVR ¢6 trinh ty axit amin SEQ ID NO: 4, trong d6 khang thé nay 1a IgG1, dé
san xuét thudc dé didu tri rdi loan tw mién. Theo mot s6 phuwong an, sang ché @& xuat
khang thé khang PD-1 cta nguoi chwa: 1) chudi ning c6 trinh ty axit amin SEQ ID
NO: 1: va 2) chudi nhe c6 trinh ty axit amin SEQ ID NO: 2, dé san xuét thudc dé dieu
tri rdi loan tw mién. Theo mot s6 phuong 4n, sang ché con dé xuét khang thé chi bao
gém hai chudi ning c6 trinh ty axit amin SEQ ID NO: 1 va hai chudi nhe c6 trinh tu
axit amin SEQ ID NO: 2. Theo m¢t phuong éan, sang ché d& xuét thudc 1a dé diéu tri
r6i loan tu mién. Theo mot sb phuong an, sang ché con dé xuét thudc 1a dé diéu tri
GVHD, thai ghép co quan ran, viém mach, SLE, TIDM, MS, GCA, PsO, PsA, RA,
IBD, UC, AS, SjS, viém gan tu mién, bénh xo cliing bi, bénh celiac (bénh khong dung
nap gluten), bénh Addison, bénh Hashimoto, bénh Graves, bénh viém da day teo/bénh
thiéu mau 4c tinh, bénh giam ning tuyén sinh duc mic phai/vo sinh, suy tuyén cén
giap, thiéu méau tin huyét duong tinh Coombs, cac bénh di (mg man tinh (nhu bénh
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hen, bénh s6t mua he, hodc viém mii di tmg), bénh Crohn, bénh v6 sinh nam hoac nit,
hoi ching Behcet, bénh u hat Wegener, bénh viém co tim, bénh viém co, dau co dang
thip (polymyalgia rheumatic - PMR), say thai tu nhién, bénh bach bién, chiing xo vita
dong mach, bénh viém tuy tu mién, bénh bong nudc dang pemphigus, bénh nhiém

virut man tinh, va bénh nhugc co.

Céc ché d6 lidu ding c6 thé duoc diéu chinh dé mang lai dap Gmg mong mudn
ti da (vi du, hidu qua didu tri). Lidu luong diéu tri c6 the duge chudn do dé t6i wu hoa
dd an toan va tinh hiéu qua. Phac dd lidu ding, dé dung trong tinh mach (intravenous-
i.v.) hodc khong trong tinh mach, ding dudi da (subcutaneous- s.c.), dung cuc bo hodc
dung toan than, hodc cac két hop cac cach dung nay, thuong s€ trong pham vi tir lidu
bolus don hodc truyén lién tuc dé ding dudi da nhiéu 14n mdi thang, tot hon 13, khong
nhiéu hon mot 1an mdi ngay, tdt hon nita 1a khong nhiéu hon mot 1an mdi tudn, thim
chi tdt hon nita 1a khong nhiéu hon mot 14n mdi hai tudn, thim chi tot hon nira 1a
khong nhiéu hon mot 14n mdi thang hodc nhu duoc chi dinh boi bac si diéu tri va tinh
trang clia bénh nhén. Liéu lugng va tAn suét ¢6 the duge xac dinh boi bac si diéu tri

bénh nhan.
Vi du thue hién sang ché
Vi du 1: Biéu hién va tinh ché khéng thé

Cac trinh tu axit amin cta cac CDR cua vung bién ddi ctia chudi ning va chubi
nhe, cac trinh ty axit amin day du cta chudi nang va chudi nhe cua khang thé 1, va cac
trinh tu nucleotit ma hoa chung, duoc liét ké dudi day trong muc “Trinh tu axit amin
va trinh tu nucleotit”. Ngoai ra, cac SEQ ID NO cua cac trinh tu axit amin cia chudi
nhe, chudi ning, LCVR, va HCVR ciia Khang thé 1 dugc thé hién trén bang 1(a) dudi
day. Hon nira, cac SEQ ID NO ddi voi céc trinh tu axit amin cta cac CDR cua vung
bién dbi HC va ving bién dbi LC ciia Khang thé 1 duoc thé hién trén bang 1(a).

Céc khang thé theo sang ché, bao gdm, nhung khong chi gi6i han &, Khang thé
1, cO thé duoc tao ra va tinh ché chu yéu nhu sau. Té bao chu thich hop nhu, nhung
khong chi gi6i han &, HEK 293 hogc CHO, c6 thé dwoc chuyén nhiém tam thoi hodic
én dinh bing hé biéu hién dé tiét cac khang thé st dung, vi du, vecto don ma hoa dé

biéu hién chudi nang va chu6i nhe hodc hai vecto, mot vecto ma hoa chuodi nang va
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mot vecto ma hoa chudi nhe (sur dung ty 1& vecto HC:LC tdi wu da dinh trude (nhu 1:3
hodc 1:2).

Vi sy biéu hién hiéu qua ciia cac khang thé diéu tri & céc t€ bao dong vat c6 v
thuong 12 yéu t6 c6t yéu cho su thanh cong vé mit thuong mai ctia khang thé diéu tri,
¢ADN ma héa Khang thé 1 duoc tdi wu héa bang cach thir nghiém nhiéu bién thé
codon, bao gém mot s6 bién thé thu dugc tir cac dich vu tdi wu héa codon c6 ban trén
thi truomg ddi véi trinh ty tin hiéu va cdc vung bién dbi. Cac polynucleotit nhu dugc
thé hién trén cdc SEQ ID NO: 11 va 12 lin lugt ma héa chudi ning va chudi nhe cta
Khéang thé 1, dugc sir dung dé tao ra dong té bao ma tao ra mot cach hitu hi¢u céac hig¢u
gia gia tang (vi du, tdt hon 13, 1én t6i khoang 6 14n, t6t hon nita 1a 1én t6i khoang 7 lan,
tham chi tét hon nita 1a 1én t6i khoang 8 1dn, thdm chi tot hon nita 1a 1én t6i khoang 9
lan, tham chi t5t hon nita 1a 1én t6i 10 14n, tham chi tét hon nita 1 lén t6i 11 lan hogc
hon) so v61 dong té bao CHO twong tu biéu hién polynucleotit nhu duoc thé hién trong
SEQ ID NO:12 va polynucleotit ma hoa chudi ning ctia Khang thé 1 ma khong duoc

t6i wu hoa vé mit str dung codon trong dong té bao CHO 6n dinh.

Moi trurong, ma Khang thé 1 duoc tiét vao, co thé duoc tinh ché bang cach st
dung k¥ thuat bét ky trong sb nhiéu k§ thuat thuong duge s dung. Vi dy, mdi truong
c6 thé duoc dua 1én cot MabSelect (GE Healthcare), hoac cdt KappaSelect (GE
Healthcare) dung cho manh Fab, ma da dugc can bang bang dung dich dém twong
thich, nhu nudce mubi dém béng phosphat (49 pH=7,4). Cot co thé duoc ra dé loai b
céc thanh phin gén két khong ddc hiéu. Khang thé lién két c6 the dugc rira giai, vi du,
bing gradien do pH (nhu dung dich dém Tris 20 mM do pH=7 dén dung dich dém
natri xitrat 10 mM d6 pH = 3,0, hodc nudc mudi duoc dém bang phosphat do pH=7,4
dén dung dich dém glyxin 100 mM d¢ pH=3,0). Cac phan doan khang thé c6 thé duoc
phat hién, nhu béng cach hép thu UV hodc SDS-PAGE, va sau d6 co thé duogc gom lai.
Thé két tu va cac multime hoa tan ¢ thé duoc loai bd mot cach hiéu qua bﬁng cac k¥
thuat thong thuong, bao gbm sic ky loai trir theo kich thuéc, sic ky tuwong tac ky nudc,
sdc ky trao di ion, sic ky da phuong thuc, hodc sic ky hydroxyapatit. Khang thé c6
thé duoc co dic, trao d6i dung dich dém, va/hodc loc vo trung b%mg cach st dung céc
ky thuat thong thuomg. San phim c6 thé dugce bao quan & 4°C dén 5°C hode duge lam
lanh ngay 14p tic ¢ -80°C hodc ¢6 thé duoc lam dong kho.
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Béng 1(a): Cac SEQ ID NO dbi véi khang thé chi van khang PD-1 cua ngudi

Khang thé 1
Trinh tu axit amin ddi véi: SEQ ID NO:

Chudi ning 1
Chudi nhe 2
HCVR 3
LCVR 4
HCDRI1 5
HCDR2 6
7
8
9

HCDR3
LCDRI1
LCDR2
LCDR3 10
Trinh tw ADN ma hoéa cho: SEQ ID NO:
HC 11
LC 12

Bang 1(b): Cac SEQ ID NO déi v6i céc trinh ty PD-1

Trinh tu axit amin ddi véi: SEQ ID NO:

PD-1 ctia nguoi 13
ECD PD-1 cta nguoi 14

PD-1 cta khi Cynomolgus 15
ECD  PD-1 cia  khi 16

Cynomolgus

Vi du 2: Khang thé 1 gan két v&i PD-1 cia nguoi va cia khi Cynomolgus trén bé mit
té bao

Kha nang cia cac khang thé cha van khang PD-1 cta nguoi duoc boc 10 ¢ day
trong viéc gin két v6i PD-1 cua ngudi hodc cua khi cynomolgus trén bé mit té bao co
thé dugc do bang cach st dung thir nghiém phén tich té bao theo dong. Cac té bao on
dinh biéu hién PD-1 ctia ngudi va cta khi cynomolgus (tire la, nhu duoc thé hién lan
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luot trén cac SEQ ID NO: 13 va 15) duoc tao ra bang cach chuyén nhiém ADN
plasmit PD-1 ctia ngudi hodc cia khi cynomolgus vao cac té bao budng trimg chudt
doéng Trung Quéc (CHO-k1; Lonza) bang cach st dung hé théng dién chuyén (Gene
Pulser Xcell; BioRad) theo cac phuong thirc da duogc thiét lap. Cac té bao 6n dinh
dwoc chon tir cac té bao dwgc phén lap don bang cach st dung G418 500 pg/mL
(Thermo Scientific) trong mdi trudng nudi chy. Dé dém té bao theo dong, cac té bao
duoc chuyén vao dia day hinh chit V 96 16 & mat dd 1 x 10° té bao/15. Cac té bao dugc
rira 1 14n bing dung dich dém FACS (Becton Dickinson #554656). Khang thé 1, hoic
IgGl cua nguoi d6i chimg (dugc pha loang trong dung dich dém FACS theo cach
chuén do 12 diém ba 1an ddi véi khang thé, bat dau & 100 microgram/mL) duoc bd

sung (trong 100 microlit) va cac té bao duoc i & 4°C trong 30 phut.

Sau khi rira hai lin trong dung dich dém FACS, khéng thé thir cap méanh F(ab’)?
ctia dé diac hiéu khang manh Fcy, IgG cla nguoi, dugc lién hop voi FITC (Jackson
ImmunoResearch Laboratories 109-096-170) duoc bd sung & ty 1€ pha loang 1:200 va
céc té bao dugce u ¢ 4°C trong 30 phut. Sau khi rira hai lan trong dung dich dém FACS,
viéc nhudm té bao séng/chét duge thuc hién bang céach st dung SytoxBlue (Invitrogen,
#534857) theo phuong thirc ctia nha san xut. Cac té bao duge xit Iy trén thiét bj dém
té bao theo dong Fortessa, Fortessa Fx hodc LSRII. Dit li¢u dém té bao theo dong dugc
phan tich bang cach st dung phin mém FlowJo. Gia tri cuong d6 huynh quang trung
binh hinh hoc (GMFI) dugc sit dung dé tinh ECso tuong ddi trén co s& phwong phap
hdi quy logistic 4 thong sd.

Trong céc thir nghiém dugc thuc hién v& co ban nhu néu trén, Khang thé 1 c6
thé gin két v6i PD-1 ctia nguoi hodc ctia khi cynomolgus dugc bidu hién trén mang té
bao v&i ECso trung binh 1an lwot 13 1,30 +/- 0,16 pg/mL va 1,09 +/- 0,30 pg/mL. Dit
liéu nay ching minh rang Khang thé 1 c6 thé gin két véi ca PD-1 gin trén mang té
bao cua nguoi va PD-1 gén trén mang té bao cua khi cynomolgus v6i ai luc twong

duong.

Vi du 3: Pong luc/Ai luc gin két cia Khang thé 1 déi voi ECD PD-1 clia ngudi va cla
khi Cynomolgus
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Dong luc gin két cia khang thé chi van khang PD-1 clia nguoi theo séng ché
d6i v6i cic ECD PD-1 ciia ngudi va ctia khi cynolmolgus ¢6 thé duge xac dinh bang
cach sir dung cam bién sinh hoc cong hudéng plasmon bé mit nhu BIAcore®2000,
BIAcore®3000, BlAcore® 8K, hoic BIAcore® T100 (GE Healthcare, Piscataway, NJ).
Mo ta ngén gon 1a, thiét bi BIAcore® 8K dugc sir dung dé do dong luc gén két cua
Khang thé 1 d6i v6i His-mién ngoai bao (ECD)-PD1 cua nguoi va cia khi cynomolgus
thong qua cong hudng plasmon bé mit (SPR) ¢ 25°C. C4c miu dugc hoa tan trong 1X
HBS-EP+ dung dich dém chay (Teknova cat. # H8022) va chip cam bién CMS5 Series
S lién hop véi protein A (GE Healthcare Cat #2913913 1-AA) dugc sir dung dé bat gitt
mAb. Céc protein ECD-PD1 ctia ngudi va cia khi cynomolgus ma chira 8x thé histidin
dau tan cung C dugc biéu hién trén cic té bao CHO va duoc tinh ché bé’mg IMAC duoc

nap niken sau do la sdc ky loai trir theo kich thudec.

Su gin két duoc dénh gid bang cach st dung nhiéu chu trinh phén tich. Mdi chu
trinh duoc thuc hién & 25°C v6i luu lwong 13 10 pl/phut dé bat gitt mAb va 30 pl/phat
dé lién hop va phan ly phoi tir. Mi chu trinh bao gbm cac budce sau: tiém mAb & noéng
do 2 pg/ml trong thoi gian tiép xtc 60 gidy hudng dich mirc bét gitt khoang 220RUs
trén té bao dong chay 2, tiém 150 gidy his-ECD-PD1 cta nguoi hoac cua khi (khoang
ndng dd 1a tir 400 nM dén 1,6 nM bing cach pha loang theo chudi bdn 14n) sau d6 tiém
pha phan ly 600 giay, va hdi phuc bang cach st dung glyxin hydroclorua 10 mM, pH =
1,5 trong thoi gian tiép xtc 30 gidy. Héng sb két hop (tc 13, Kon) va hing s6 phan ly
(tre 1a, Koff) d6i v6i mdi chu trinh dwoc danh gia bang cach s dung phwong phép
tham chiéu kép tiéu chuin va khép v6i mo hinh “odn két 1:1 (Langmuir)” trong phan
mém déanh gia Biacore 8K theo ché @6 xtr Iy 16 dong luc song song. Ai luc (Kp) dugc
tinh tir dong luc gin két theo hé thirc Kp = Koff/ Kon.

Trong céac thtr nghiém tiép theo, Biacore dugc st dung dé do dong luc gén két
ctia Khang thé 1 d6i v6i His- ECD-PD1 cuia nguoi va cia khi cynomolgus thong qua
phuong phap cong hudng plasmon bé mit (SPR) & 37°C bang BIAcore® T200. bé
phén tich ¢ 37°C, su gin két dugc dénh gia bang cach st dung nhiéu chu trinh phan
tich. M3i chu trinh dugc thuc hién & 37°C véi luu lugng 13 10 pl/phit dé bit gitt mAb
va 100 pl/phut dé lién hop va phén ly phéi tir. Mdi chu trinh bao gbm céac budc sau:
tiém mAb & néng do 2,5 pg/ml huéng dich mirc bét giit khoang 220RUs trén té bao
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dong chay 2, tiém 180 gidy his-ECD-PDI cua nguoi hodc cua khi (khoang ndéng do 1a
tir 1000 nM dén 1,6 nM bang cach pha loang theo chudi 2 14n) sau d6 tiém pha phan ly
600 giay, va hdi phuc bang cach str dung glyxin hydroclorua 10 mM, pH = 1,5 trong
thoi gian tiép xtc 30 gidy. Kon, Koff, va KD dugc tinh vé co ban 1a nhu néu trén. Dix
liéu 4i luc duge bao cdo dudi dang gia tri trung binh va do léch chuén trung binh dugc
x4ac dinh tir cac phép do 1ap lai ba 14n trong ba thir nghiém ddc 1ap (gid tri trung binh +

do 1éch chuan, n =9).

Trong céc thir nghiém dugc thuc hién v& co ban nhu néu trén, Khang thé 1 gan
két v6i his-ECD-PD1 ciia ngudi va cta khi cynomolgus nhu duge xac dinh bang
Biacore & 25°C (n=1) va & 37°C (n=9) va nhu dugc minh hoa trong bang 2.

Béng 2. Dong luc va 4i luc cia Khang thé 1 gin két véi ECD PD-1

oai ECD PD- Kon (1/Ms) Kofr (1/5) KD (nM)
1
25°C Nguoi 1,7E+05 1,7E-04 1,0
Cynomolgus 2,4E+05 1,1E-03 4,7

37°C Nguoi 3,07+0,16 x 10° 7,01 +0,92 x 10 2,29 £0,36
Cynomolgus | 5,19 +£0,52x 10° 489+0,10x 1073 9,51 £ 0,85

Nhu dugc thé hién trén bang 2, Khang thé 1 gan két v6i ca ECD PD-1 cla
ngudi va ECD PD-1 cia khi cynomolgus véi ai luc nanomol va chimg minh dong luc

gin két tuong dwong trén ca ECD PD-1 cua nguoi va ECD PD-1 ctia khi cynomolgus.

Vi du 4: Khang thé 1 khong phong bé gin két cia PD-1 véi PD-L1 hogc PD-L2

Kha nidng ctia khang thé theo sang ché trong viéc phong bé su gin két cia PD-1
v6i PD-L1 va PD-L2 ¢6 thé duoc xac dinh nhu sau. M ta ngén gon 1a, cac té bao on
dinh biéu hién PD-1 cua nguoi dugce tao ra bang cach chuyén nhiém ADN plasmit PD-
1 ctia nguoi vao cac té bao CHO-k1 (Lonza) bang cach st dung hé théng dién chuyén

(Gene Pulser Xcell; BioRad) theo cic phuong thirc da duoc thiét 1ap. Cac té bao 6n
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dinh duoc chon tu céac té bao duoc phén l4p don béng cach sur dung G418 500 pg/mL
(Thermo Scientific) trong moi truong nudi cdy. Cac khang thé PD-1 thitr nghiém &
ndéng dd 200 pg/mL hodc bat ddu ¢ nong do 100 pg/mL sau do 1a chudn do khang thé
7 diém 12 1n trong dung dich dém FACS dugc @ & 4°C trong 30 phut. Cac € bao
dwoc rira hai 14n bang dung dich dém FACS. Cac té bao duoc tai tao huyén phu trong
50 ul dung dich dém FACS vé6i 20 pg/mL PD-L1 cua nguoi dugc biotinyl héa (Acros,
#PD-1-H82F3) hodc PD-L2 cta nguoi dugc biotinyl hoa (Abcam, ab198764) va duogc
U & 4°C trong 30 phut. Cac té bao duoc rira hai 1an bang dung dich dém FACS, va tai
tao huyén phu trong 100 microlit dung dich dém FACS voi Streptavidin-APC (BD
Bioscienses, #554067) & murc pha loang 1:200 trong dung dich dém FACS, va dugc u
& 4°C trong 30 phut. Sau khi rira hai lan trong dung dich dém FACS, viéc nhuom té
bao séng/chét duoc thuc hién béng cach sir dung SytoxBlue (Invitrogen, #S34857)
theo phuong thirc cia nha san xuét. Céc té bao duge xit Iy trén thiét bi dém té bao theo
dong Fortessa, Fortessa Fx hoac LSRIIL Dit liéu dém té bao theo dong dugc phén tich
bang céach st dung phan mém FlowJo. Céc gia tri cuong d6 huynh quang trung binh
(MFI) duogc st dung dé tinh ICso twong ddi dua trén phwong phap hdi quy logistic 4

thong so.

Trong céac thir nghiém duoc thuc hién vé co ban 1a nhu duoc mo ta trén day,
Khang thé 1 va khéng thé d6i ching isotyp khong phong bé su gén két véi PD-L1 hay
PD-1.2, ICso clia khang thé déi chimg duong tinh, khang thé ddi khang ddc hiéu véi
PD-1 (tuong ddng véi nivolumab), 1a 0,22 +/- 0,02 pg/mL d6i v6i PD-L1 va 0,42 +/-
0,12 pg/mL dbi véi PD-L2. Céc dit liéu nay chimg minh rang Khang thé 1 khéng
phong bé sy gén két caa PD-1 v6i PD-L1 hoac PD-L2.

Vi du 5: Khang thé 1 e ché su truyén tin hiéu NFAT cam tmg bdi su hoat hoa thu thé
té bao T

NFAT (Nuclear factor of activated T cells — yéu t6 nhan cla té bao T duoc hoat
hoéa) 1a yéu t6 phién ma ma dong vai trd quan trong trong viéc dan xép su hoat hoa thu
thé té bao T thanh dap tmg mién dich bang cach diéu bién sy biéu hién ciia cac gen ma

héa céc xytokin viém, vi du, TNF, IL-2 cling nhu mét vai thu thé bé mit té bao. Kha
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ning cua cac khang thé dugc boc 10 & day trong viéc e ché su truyén tin hi¢u NFAT

cam ing boi sy hoat hoa thu thé té bao T ¢6 thé dugc do nhu sau.

Mo ta mot cach ngin gon 13, té bao T Jurkat dugc chuyén nhiém bang ca gen
thong bao luciferaza NFAT va PD-1 ctia nguoi (Promega) dugc hoat hoa bing khéng
thé CD3 ciia ngudi va céc té bao THP-1 (ATCC®). Cac t€ bao THP-1 (40.000 té
ba0/15) dugc gieo cdy trong 100 pl vao dia 96 16 trang (Corning, #3917). Hai pg/mL
khang thé khang CD3 cia nguoi (OKT3) (eBioscience, #16-0037) va cac khang thé
didu tri (Khang thé 1 hodc khang thé dbi chung isotyp) & nong do cubi cung 1a 20
ug/mL hodc san pham chuén do khang thé 7 diém nam 1an bat dau 6 10 pg/mL dugc
bé sung vao cic té bao THP-1. Cac hdn hop té bao va khang the duge i ¢ 37°C, 5%
CO; trong 30 phut. Cac té bao thong bdo Jurkat luciferaza-NFAT biéu hién PD-1
(50.000 té bao/13) dugc bd sung vao cac hdn hop cac té bao THP-1, khang thé CD3 va
khang thé diéu tri trén cac dia 96 16, va dugc u ¢ 37°C, 5% CO> trong 5 gio. Két thuc
qué trinh 0, cac dia dugc dua dén nhiét do trong phong trong 10 phut. Tam muoi (80)
microlit chit phan tng BioGlo (Promega, #G7940) dugc b sung vao cic 19, va dugc u
trong 10 phut & nhiét do trong phong. Do mirc phat quang bang thiét bi LMaxI1384
(Molecular Devices) hodc Envision 2105 (Perkin Elmer).

Trong céc thtt nghiém dugc thyc hién vé co ban nhu dugc mo ta trén day,
Khang thé 1 va khéang thé dbi chung isotyp e ché hoat tinh té bao thong bdo
luciferaza-NFAT PD-1 cuia nguoi v6i ICso trung binh tur bdn thir nghiém doc 1ap 1a
75,2 +/- 37,6 ng/mL trong khi d6 khang thé dbi chimg isotyp khong trc ché dang ké su
truyén tin hiéu NFAT. Céc dit liéu nay chimg minh rang Khéng thé 1 c6 kha ning uc

ché su truyén tin hiéu NFAT cam (g boi su hoat hoa thu thé té bao T.

Vi du 6: Khang thé 1 wrc ché su tang sinh té bao T so cAp cta nguoi

Kha ning cia cac khang thé dugc boc 10 & day trong viée tc ché su ting sinh té
bao T cam ung badi sy hoat hoa thu thé t& bao T c¢6 thé dugc do nhu sau. Mo ta mot
cach ngan gon 1a, cac t& bao don nhan mau ngoai bién cia nguoi (PBMC) dugc phan
1ap tir Trima LRS ctia nguoi khoée manh (San Diego Blood Bank; San Diego, CA) st
dung phuong phap ly tdm gradien ty trong Ficoll bang cach phu 35 mL mau loang

(dich pha loang muoi lan trong PBS khong chira canxi hodc magie) trén 15 mL Ficoll
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37°C (Ficoll-Paque Plus, GE Healthcare; #17144002) trong cac éng hinh nén dung
tich 50 mL. Cac éng dugc ly tim & nhiét do trong phong trong 30 phut & toe do
900xG. B& mit chung té bao dugc chuyén vao 6ng hinh nén dung tich 50 mL moi. Thé
tich cudi cing duoc didu chinh dén 50 mL bing PBS nhiét do trong phong (khong
chtra canxi hodc magie). Sau khi rira hai lan trong PBS, céc té bao dugc tai tao huyén

phu trong moi truong CTS day du (Gibco, #A1048501; #A10484-02).

PBMC ciia ngudi duge phan lap duge dénh déu bang CFSE (Biolegend, cat.
#79898). PBMC duogc rira ba lan trong moi truong RPMI khong chira huyét thanh.
Viéc danh ddu CFSE dugc thuc hién trong moi truong khong chira huyét thanh véi sur
¢6 mit cita 1 pM CFSE & 37°C véi 5% CO trong 20 phut. CFSE dugc chim dit bang

mdi trudng CTS day di sau d6 1a bude rira.

PBMC duoc danh ddu bing CFSE (150.000 té bao/15) dugc bd sung vao moi 16
clia dia day tron 96 18 chira Khang thé 1 hoic khang thé @i chimg isotyp. Cac té bao
duoc kich thich bang 4 ng/mL superantigen (Staphylococcal Enterotoxin, SEB) (Toxin
Technologies BT2021MG) trong 72 git & 37°C v6i 5% COa.

Cac dia sau khi t dugc rira bang dung dich dém FACS (Miltenyi Biotec; #130-
091-221), & bing chét phan tng phong bé Fc cua nguoi (Miltenyi Biotec, #130-059-
901) trong 10 phut sau do bang cach nhudm bang cac khang thé duoc danh dau khang
lai CD4 (Biolegend, #317426) va PD-1 (eBioscience, #17-2799-42) trong 30 phut trén
d4. Sau khi rira trong dung dich dém FACS, viéc nhudém té bao séng/chét dugc thuc
hién bang cach sir dung SytoxBlue (Invitrogen, #534857) theo phuong thirc ciia nha
san xut. Cac té bao duge xtt 1y trén thiét bi dém té bao theo dong Fortessa X20 véi su
c6 mit cua cac hat CountBright (Invitrogen, #C36950) dé dinh luong s6 luong té bao.
Dit liéu dém té bao theo dong dugc phan tich bang cach st dung phan mém FlowJo.
Tbng s té bao duong tinh vi CD4 phén chia tuyét d6i duoc tinh bang cach st dung
viéc nhudém CFSE va cac hat CountBright.

Trong céc thit nghiém duoc thuc hién vé co ban nhu duoc mo ta trén day,
Khang thé 1 ¢6 thé e ché su tang sinh té bao T so cAp ctia ngudi v6i ICso trung binh 1a
175 +/- 128 ng/mL dbi v6i tdm nguoi cho khac nhau, trong khi d6 khang thé dbi chung
isotyp khong trc ché sy tang sinh té bao T so cip. Cac dit liéu nay chimg minh rang
Khéng thé 1 ¢6 thé ac ché su tang sinh té bao T in vitro.
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Vi du 7: Nghién ctru su giai phong xytokin In Vitro

Muc dich cua nghién ctru nay la dé thir nghiém liéu Khang thé 1 c6 cam ung su

giai phong xytokin tir PBMC ctia nguoi khong dugc kich thich hay khong.

Mo ta mot cach ngén gon 1a, PBMC mdi dugc phan 1ap tir cac d6i tuong khoe
manh duge @ véi Khang thé 1 dwoc lién két trén dia, hodc cac khang thé d6i chung
trong 24 gio, trong khoang chudn do tir 0,5 pg dén 1,5 pg. Cac mau ddi ching duong
tinh 12 khang thé khang CD3¢ cua ngudi, OKT3, va thé twong dong cua khang thé tri
lidu siéu chu van dic hiéu v6i CD28, TGN1412 c6 ban trén thi truong. Ca hai khéng
thé nay déu dugc biét 1a gay ra hoi ching giai phéng xytokin, mot dang hdi ching dép
rng viém toan than ma cé thé de doa dén mang sdng. Mau ddi chimg am tinh 1a khang
thé dbi chung isotyp kiéu dai (WT) IgG1 cia ngudi. St dung thir nghiém da kénh c6
ban trén thi truong dua trén nén tang Mesoscale, nim xytokin bao gbm, TFN-y, IL-2,

IL-6, IL-10, va TNF-a dugc do trong dich nbi mdi trudong nudi cay té bao.

Trong céac thir nghiém dugc thuc hién vé co ban 13 nhu dugc mo ta trén day,
viéc u PBMC cia nguoi voi Khang thé 1 khong dan dén cac murc giai phong xytokin
dang k& d6i véi IFN-y, IL-2, IL-6, IL-10, va TNF-a & ndng 0 0,5, 1, hogc 1.5 pg/1é.
Neuoc lai, viéc i PBMC véi cac khang thé déi chimg duong tinh TGN1412 va khang
CD3e & ndng do 1 pg/15 dan dén sy san xuAt manh TL-2, [FN-y, IL-10 va TNF-a ¢ hau

hét ddi tugng cho.

Vi du 8: M6 hinh bénh méanh ghép chéng lai ky chii & chudt nhét (Graft-Versus-Host
Disease - GVHD) in vivo

Mo hinh GvHD ghép khac loai trén chuot nhét dugc lam giéng nhu clia nguoi
dua trén cac dong suy gidm mién dich dugc tiém PBMC cla nguoi (“chudt nhat Hu-
PBMC”) 1a cong cu quan trong dé nghién ciru chirc ndng mién dich cta nguoi in vivo.
Kha ning ctua céc khang thé duogc boc 16 & day trong viéc bao vé chudt nhat khoi
GvHD duge danh gia & mé hinh chudt nhat Hu-PBMC.

Mb t& mot cach ngan gon 13, cac con chudt nhit NSG cai (NOD.Cg-Prkdcscid
T2retm1 Wjl/SzJ, JAX Labs, Stock #05557) duge nhét 3 con mdi long ¢ 72°C trong
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chu ky 12 gio sang:tdi va cho phép dung thirc an va nudce ubng tuy thich (n=78 con).
PBMC cua nguoi duge phan 14p tir cac 6ng LRS thu duge tir hai ngudi cho (San Diego
Blood Bank) st dung cac bng didu ché SepMate 50 Ficoll theo céc hudng dan cua nha
san xuat (STEMCELL Technologies, Vancouver, BC). PBMC moéi duge phan 1ap
duoc tao huyén phu trong PBS ¢ mirc 1,2 x 108 t& bao/mL va cac con chudt nhat dugc
chy 100 pL huyén phit PBMC vao trong tinh mach vao ngay 0 (1,2 x 107/con chudt);
36 con chuot nhét nhan PBMC tir Nguoi cho 1, 36 con nhéan tir Nguoi cho 2, va 6 con
chudt duge lam déi chimg khong cdy. Cac phuong thuc tién hanh giéng nhau dugc
thuc hién dbi voi mdi dbi twong cho. Vao ngay 1, cac con chudt duge chia thanh bén
nhém khép vé khéi luong/ d6i tugng cho va dugc ding lidu khang thé ddi ching isotyp
hodac Khéang thé 1 & dudi da véi liéu luong 0,1, 1,0 hodc 10,0 mg/kg (200 ul/con
chudt). Viéc dung lidu tiép tuc hai 1An mdi tudn trong thoi gian con lai cta thir nghiém.
Viéc kiém tra strc khoe va can khdi luong co thé duge thuc hién déu dan. Cac con
chudt ma giam di 20% khéi lugng ban dau cta chung hoic bi kiét suc rd rang duogc
1am chét nhe nhang. Khi phan 16n sb chudt dbi chimg isotyp cAn dwgc 1am chét nhe
nhang do su tién trién cua bénh, tat ca cac con chudt déu duogc lam chét. P6i voi tit ca
cac con chudt dugce lam chét nhe nhang, mau dugc thu gom bang cach choc 16 & tim,
trong diéu kién gdy mé bang isofluran, vao cac 6ng EDTA dé phan tich FACS va dugc
lam trong bang cach ly tim dé phan tich huyét twong. Quan sat khéi luong co thé va
quan sat 1am sang: Cac con chudt duogc cén trong ti hat BSL2 va dugc danh gia cac
dAu hiéu 1am sang vé su kiét stc 2 dén 3 1an/tudn. Céac du hiéu 1am sang thong thuong
dbi voi md hinh nay 1a 16ng xu, co thé gu, gdy com, thd hoac cir dong kho khan. Thay
ddi khdi lwong co thé duoc tinh dudi dang phan trim khdi lugng co so cua ching:

(Khéi luong ngay (x)/Khéi lwong ngay 0)*100.

Phan tich huyét twong: Mau tir viéc choc 16 & tim duoc thu gom vao cac 6ng
dugc phi EDTA, lam trong bang cach ly tim, va huyét tuong thu duge duge bao quan
& -80°C dé xu ly sau nay. Céac xytokin huyét tuong dugc do bang cach su dung
Th1/Th2 10-Vplex ctia ngudi Mesoscale Discovery (Rockville, Maryland) theo huéng

dan cua nha san xuat.

Théng ké Dit lidu duge dung db thi va céc s6 liéu théng ké duge tinh bang céch

stt dung phin mém Prism (GraphPad, San Diego, CA). Chénh léch vé khdi luong gitta
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cac nhém duge xac dinh bing phuong phap RM-ANOVA 2 chidu véi kiém dinh post
hoc Tukey. Chénh léch vé cac muc xytokin huyét twong duge xac dinh bing phuong
phap ANOVA 1 chidu véi kiém dinh post hoc Tukey. Chénh l¢ch gifra cac nhom thir

nghiém duoc xem nhu 1a dang ké néu p < 0,05.

Trong cac tht nghiém duoc thuc hién vé co ban 1a nhu dugc md ta trén day,
viéc cdy PBMC cua ngudi tir Nguoi cho 1 hodc Nguoi cho 2 da gdy ra GVHD nhu
dugc chiing minh bé‘mg sy hao mon rd rét & cac con chudt NSG. Su tién trién cta bénh
dién ra nhanh chéng hon & cac con chudt dugc cdy PBMC cua Nguoi cho 2 so véi cla
Nguoi cho 1 voi su két thic qua trinh nghién ciru do gidm thé trong dang ké lan luot
vao ngay 26 va 40. Viéc diéu tri baing Khéng thé 1 1am suy gidm mdt cach dang ké su
tién trién cia bénh nhu dugc do bang su giam bot sy giam cén & cac con chudt duge
chy bang PBMC cua cé hai nguoi cho. Ngoai ra, Khang thd 1 con tre ché su tang rd rét
cac xytokin Thl (IFN-y) va Th2 (IL-13) cua nguoi trong huyét twong, sy ting nay di
kém vé6i su tién trién cua bénh. Do do, Khang thé 1 lam giam dang ké su tién trién cia

bénh trén m6 hinh GVHD dugc lam giéng nhu ciia nguoi.

Vi du 9: M6 hinh bénh viém thén lupus trén chudt nhit bi GvHD man tinh tr chudt

gian gen hPD-1 sang chudt Bm12

GvHD man tinh (¢GvHD) dugc ddc trung bang su phat trién cua cac tw khang
thé va bénh 1y twong tu nhu viém thén lupus ¢ nguoi ¢6 thé dugc cam ung & cac con
chudt Bm12 béng cach tiém té bao lach tir cac con chudt nhét cho biéu hién PD-1 ctia
nguoi trén nén C57BL/6. Trong thir nghiém dugc mo ta trong vi du 9 nay, cac té bao
lach tir cac con chudt nhit hPD-1 KI (C57BL/6-Pdcd1<tm1606.1) dugc tiém vao cac
con chudt nhit B6(C)-H2-Ablbm12/KhEgJ (Bm12). Sau d6, cac con chudt nhit chu tir
tir tién trién bénh giéng nhu SLE dugc dic trung bang su phat trién céc tw khang thé
khang lai dSADN va su ling dong phuc hop mién dich trong than. Do d9, hoat tinh cua
khang thé chi van PD-1 ¢6 thé duoc danh gia trong mo hinh bénh viém thén lupus nay

nhu sau.

Mo td mot cach ngén gon 13, cac con chudt duc co gén gen PD-1 nguoi
(Taconic Laboratories) 1a 9 tudn tudi khi mua vé va cac con chudt duc Bm12 (Jackson

Laboratories) 1a 11 tudn tudi khi mua vé. T4t ca cac con chudt nay duoc nhét 4 con
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vao mdi 1dng va dé thich nghi trong 1 tudn truéc khi bit diu nghién ctru. Cac con
chudt nay dugc cho an véi ché do an Teklad Global Rodent Diet 2014 (Harlan) va
dung nuéc tuy thich. Cac con chudt duge nhét trong chu ky 12 gio sang/tdi véi nhiét
d6 moi trudmg dat & 68 dén 79°F. Bén ngay trude khi bat dau nghién ctu, céc con
chudt dugc phan loai ngiu nhién dya trén khéi lugng co thé va 75 pl méau toan phﬁn
dugc thu gom thong qua khia dudi. Huyét thanh dugc phén tach tir mau toan phan
bang cach ly tAm & tdc do 10.000 vong/phut trong 5 phut va duge si dung dé dinh
luong hiéu gia khang dsADN. Sau d6 cac con chudt dwoc phan phdi vao cdc nhom
diéu tri sau day: (1) 10,0 mg/kg khang thé ddi chung isotyp hIgGl, (2) 1,0 mg/kg
Khang thé 1, (3) 10,0 mg/kg Khang thé 1. Cac con chudt dugc dung dudi da khang thé
déi chimg isotyp IgG1 cia ngudi hoic Khang thé 1 hai lan mdi tuan bét dau tir Ngay 0.
Cac mAu huyét thanh dugc thu thap thong qua khia dudi tir cac con chudt sau mdi 2

tudn cho dén khi két thuc nghién ctru 42 ngay sau khi bét dau diéu tri.

Cac mirc khang dsADN huyét thanh duge do bang phuong phap ELISA thong
thuong. Céc dia (96 18) dugc phii qua dém ¢ 4°C bang 10 pg/ml ADN tuyén trc bé
(R&D Systems). Sau khi rira bang PBS-Tween (0,05%), 2 pl mau duge bd sung (ty 1&
pha lodng 1:100) va dugc pha loang theo chudi 1:3. Sau 2 gi¢ G ¢ nhiét do trong
phong, cac dia duogc rira va khang thé cua dé khang IgG cua chudt nhit (Jackson
ImmunoResearch) dugc bd sung & ty 1& pha loang 1:2000 trong 90 phut. Cac dia dugc
rita va Ultra-TMB (ThermoSci Pierce) dugc bd sung trong 15 phut va phan tng dugc
chim dut bang dung dich H2SO4 IN. Céc gia tri OD duge doc ¢ bude song 450 nm va
céc gia tri ECso dugc tinh.

Trong céc thtt nghiém duoc thuc hién vé co ban 1a nhu dugc mo ta trén day
trong vi du 9, cdc hiéu gid cla cac tu khang thé khang lai ADN soi kép (khang
dsADN) duogc giam di véi viée diéu tri bing Khang thé 1 theo céch thirec phy thue lidu
dung trong khoa nghién ctru. O liéu luong Khang thé 1 1a 1 mg/kg va 10 mg/kg, su
giam cac mirc khang dsADN la c6 y nghia théng ké tir nhom dbi chung isotyp 1gG1
clia nguoi & cac ngdy 28 va 42. Cac di¢n tich dudi duong cong (AUC) khang dsADN
ciing dugc giam phu thudc lidu dung Khang thé 1. Khang thé 1 & muc liéu 10 mg/kg
¢6 thé giam AUC khang dsADN mot céch dang ké so véi nhom déi chimg isotyp IgG1
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cua nguoi. Do do, Khang thé 1 c6 thé giam dang ké su tién trién ciia bénh trén mo hinh

c¢GvHD cuta bénh lupus.
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Trinh tw axit amin va trinh tu nucleotit

Chudi ning ciia Khang thé 1 (SEQ ID NO: 1)

QVQLVQSGAEVKKPGASVKVSCKVSGYSLSKYDMSWVRQAPGKGLEWMGH
YTSGYTDYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGNPYYT
NGFNSWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPK SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK

Chudi nhe cia Khang thé 1 (SEQ ID NO: 2)

DIQMTQSPS SLSASVGDRVTITCQASQSPNNLLAWYQQKPGKAPKLLIYGASD
LPSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQNNYYVGPVSYAFGGGTKV
EIKRTVAAPSVFIFPPSDEQLKS GTASVVCLLNNFYPREAKVQWKVDNALQSG
NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLS SPVTKSFN
RGEC

Ving bién déi ctia chudi ning cia Khang thé 1 (SEQ ID NO: 3)

QVQLVQSGAEVKKPGASVKVSCKVSGYSLSKYDMSWVRQAPGKGLEWMGII
YTSGYTDYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYCATGNPY YT
NGFNSWGQGTLVTVSS

Ving bién d6i ctia chudi nhe cia Khang thé 1 (SEQ ID NO: 4)

DIQMTQ SPSSLSASVGDRVTITCQASQSPNNLLAWYQQKPGKAPKLLIYGASD
LPSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQNNYYVGPVSYAFGGGTKV

EIK
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HCDR1 ciia Khang thé 1 (SEQ ID NO: 5)

KVSGYSLSKYDMS

HCDR2 cua Khang thé 1 (SEQ ID NO:6)

INYTSGYTDYAQKFQG

HCDR3 ciia Khang thé 1 (SEQ ID NO:7)

ATGNPYYTNGFENS

LCDRI ciia Khang thé 1 (SEQ ID NO: 8)

QASQSPNNLLA

LCDR2 cua Khang thé 1 (SEQ ID NO: 9)

YGASDLPS

LLCDR3 cua Khang thé 1 (SEQ ID NO: 10)

QNNYYVGPVSYA

ADN mi hoa chudi ning cuia Khang thé 1 (SEQ ID NO: 11)

caagtgcagttggtgcagtcgggggcagaagtgaaaaagcccggcgcttcggtgaaagtgtcctgcaaagtgtccggcta
ttctttgtccaaatacgacatgtcatgggtcagacaggctcccggaaagggtctggagtggatggggattatctatacatccg

gctacaccgattacgcccaaaagttccaggggagagtcaccatgactgaggatacgtccaccgacaccgcctacatggaa
ctgtccagcctgcggtccgaggacactgcggtgtactactgcgcgaccggaaacccatactacaccaatggattcaatagct
ggggacagggtactcttgtgacggtgtccagcgcctccaccaagggcccatcggtcttcccgctagcaccctcctccaaga
gcacctctgggggcacagcggccctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtggaactca

ggcgccctgaccagcggcgtgcacaccttcccggctgtcctacagtcctcaggactctactccctcagcagcgtggtgacc
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gtgccctccagcagcttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaacaocaaggtggacaagaa
agttgagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaocgtcagtcttc
ctcttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccac
gaagaccctgaggtcaagttcaactggtaogtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagc
agtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgc

aaggtctccaacaaagecctcccageccccatcgagaaaaccatciccaaagecaaagggeagececgagaaccacag

gtgtacaccctgcccccatcccgggacgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccc
agcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgccccccgtgctggactcc
gacggctccttcttcctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtga

tgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaa

ADN mi hoa chudi nhe ciia Khang thé 1 (SEQ ID NO: 12)

gacatccagatgacccagtctccatcctccctgtctgcatctgtgggagacagagtcaocatcacttgccaggccagtcaga
gccctaataacctcctggcctggtatcagcagaaaccagggaaagcccctaagctcctgatctatggtgcatccgatctgcc
atctggggtcccatcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattt
tgcaacttactactgtcagaacaattattatgtgggaccagtgagctatgctttcggcggagggaccaaggtggagatcaagc
ggaccgtggctgcaccatctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgcctgct
gaataacttctatcccagagaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtgt
cacagagcaggacagcaaggacageacctacagectcagcageaccetgacgetgagcaaageagactacgagaaaca

caaagtctacgcctgcgaagtcacccatcagggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgc

Trinh tu axit amin ctia PD-1 cta ngudi (SEQ ID NO: 13)

MQIPQAPWPVVWAVLQLGWRPGWFLDSPDRPWNPPTF SPALLVVTEGDNAT

EFTCSFSNTSESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGR
DFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPS

PSPRPAGQFQTLVVGVVGGLLGSLVLLVWVLAVICSRAARGTIGARRTGQPLK
EDPSAVPVESVDYGELDFQWREKTPEPPVPCVPEQTEYATIVFPSGMGTSSPAR
RGSADGPRSAQPLRPEDGHCSWPL
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Trinh tw axit amin cia ECD PD-1 cua nguoi (SEQ ID NO: 14)

LDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYRMSPSNQTD
KL AAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRNDSGTYLCGAISLA
PKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQ

Trinh tu axit amin ctiia PD-1 ctia khi cynomolgus (SEQ ID NO: 15)

MQIPQAPWPVVWAVLQLGWRPGWFLESPDRPWNAPTF SPALLLVTEGDNAT
FTCSFSNASESFVLNWYRMSPSNQTDKLAAFPEDRSQPGQDCRFRVTRLPNGR
DFHMSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPS
PSPRPAGQFQALVVGVVGGLLGSLVLLVWVLAVIC SRAAQGTIEARRTGQPLK
EDPSAVPVESVDYGELDFQWREKTPEPPAPCVPEQTEYATIVFPSGLGTSSPAR
RGSADGPRSPRPLRPEDGHCSWPL

Trinh tu axit amin cia ECD PD-1 cua khi cynomolgus (SEQ ID NO: 16)

LESPDRPWNAPTFSPALLLVTEGDNATFTCSFSNASESFVLNWYRMSPSNQTD
KILAAFPEDRSQPGQDCRFRVTRLPNGRDFHMSVVRARRNDSGTYLCGAI SLAP
KAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQ

Trinh tu axit amin cua IgG1 cia ngudi (SEQ ID NO: 17):
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGV
HTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVS
HEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK

EYKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
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LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW

QQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Trinh tu axit amin cua kappa kiéu dai ctia nguoi (SEQ ID NO: 18)
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NSQESVTEQDSKDSTYSLS STLTLSKADYEKHKVYACEVTHQGLSSPVTK

SENRGEC
Trinh tu axit amin cua lamda kiéu dai cta nguoi (SEQ ID NO: 19)
GQPKANPTVTLFPPSSEELQANKATLVCLI SDFYPGAVTVAWKADGSPVK

AGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKT

VAPTECS
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YEU CAU BAO HO

Khang thé ma gin két v6i PD-1 ctia nguoi, chira: 1) ving bién ddi cua chudi ning
(HCVR); va 2) ving bién dbi ctia chudi nhe (LCVR), trong d6 HCVR bao gbm
HCDR1, HCDR2, va HCDR3, va LCVR bao gdbm LCDR1, LCDR2, va LCDR3,
trong d6 trinh ty axit amin cia HCDR1 la SEQ ID NO:5, trinh ty axit amin ciua
HCDR2 12 SEQ ID NO:6, va trinh ty axit amin cia HCDR3 1a SEQ ID NO:7,
trinh ty axit amin cia LCDR1 1a SEQ ID NO:8, trinh ty axit amin cua LCDR2 la
SEQ ID NO:9, va trinh tu axit amin cia LCDR3 1a SEQ ID NO:10.

Khéng thé theo diém 1, trong d6 trinh tu axit amin cia HCVR 1a SEQ ID NO:3 va
trinh tyu axit amin cua LCVR 1a SEQ ID NO:4.

Khéng thé theo diém bat ky trong sb cac diém tir 1 dén 2, trong d6 khang thé nay

1a chat cht van PD-1 ctia nguoi.

Khang thé theo diém bit ky trong s& cac diém tr 1 dén 3, trong d6 khang thé ndy
]a chét chi van PD-1 ctia nguoi nhu dugc xac dinh trong md hinh in vivo dbi véi
bénh manh ghép chéng lai ky chi (GVHD), bénh thai ghép co quan rén, bénh
viém mach, bénh lupus ban d6 he¢ théng (SLE), bénh tiéu duong typ 1 (T1DM),
bénh da xo cimg (MS), bénh viém dong mach té bao khéng 16 (GCA), bénh vy
nén (PsO), bénh viém khép véy nén (PsA), bénh viém khép dang thap (RA), bénh
viém rudt (IBD), bénh viém loét dai trang (UC), bénh viém cot séng dinh khép
(AS), hoi chirmg Sjogren (SjS), bénh viém gan tu mién, bénh xo cimg bi va/hoac

viém than lupus.

Khéng thé theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 khang thé nay
gin két voi ho thu thé Fc-gamma (FcyR).

Khéng thé theo diém bAt ky trong sb cac diém tir 1 dén 4, trong d6 khéng thé nay
la IgGl.

Khang thé theo diém 6, trong d6 trinh ty axit amin cua HCVR la SEQ ID NO:3 va
trinh tu axit amin cia LCVR 1a SEQ ID NO:4.
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Khang thé theo diém 6 hodc 7, trong d6 khang thé nay chua: 1) chudi nang (HC);
va 2) chudi nhe (LC), trong d6 trinh ti axit amin cia HC la SEQ ID NO:1, va
trinh tu axit amin cta LC 1a SEQ ID NO:2.

Khang thé theo diém bat ky trong sb cac diém tir 6 dén 8, trong d6 khang thé nay
chtra hai HC va hai LC, trong d6 trinh ty axit amin cta mdi HC trong s6 cac HC 1a

SEQ ID NO:1, va trinh ty axit amin cia mdi LC trong s cac LC 1a SEQ ID NO:2.

Dugc pham chira khdng thé theo diém bét ky trong sd cac diém tir 1 dén 9, va mot

ho#c nhiéu chit mang, chét pha lodng hoic ta dugc dugc dung.
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Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Lys

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Ser

Phe

Gly

Leu

Tyr

200

Lys

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Leu

44790

Thr

Pro

Val

Ser

185

Ile

Val

Ala

Pro

Val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Gly

Pro

155

Thr

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Gly

140

Val

Phe

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

Ala

Val

Ala

Val

190

His

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Ala

Ser

Val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr
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Cys Leu
370

Ser Asn
385

Asp Ser

Ser Arg

Ala Leu

Lys

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

<220>
<223>

<400>

Asp Ile

Asp Arg

Leu Ala

Tyr Gly
50

Ser Gly
65

Glu Asp

355

Val Lys

Gly Gln

Asp Gly

Trp Gln
420

His Asn
435

2

217

PRT
Trinh tu

Cau truc

Gln Met

Val Thr

20

Trp Tyr

35

Ala Ser

Ser Gly

Phe Ala

Gly Phe

Pro Glu

390

Ser Phe
405

Gln Gly

His Tyr

nhé&n tao

tdng hop

Thr Gln

Ile Thr

Gln Gln

Asp Leu

Thr Asp

70

Thr Tyr

Tyr
375

Asn

Phe

Asn

Thr

Ser

Cys

Lys

Pro

55

Phe

Tyr

360

Pro

Asn

Leu

Val

Gln
440

Pro

Gln

Pro

40

Ser

Thr

Cys

44790

Ser

Tyr

Tyr

Phe

425

Lys

Ser

Ala
25

Gly

Gly

Leu

Gln

Asp

Lys

Ser

410

Ser

Ser

Ser

10

Ser

Lys

Val

Thr

Asn

Ile

Thr

395

Lys

Cys

Leu

Leu

Gln

Ala

Pro

Ile

75

Asn

Ala

380

Thr

Leu

Ser

Ser

Ser

Ser

Pro

Ser

60

Ser

Tyr

365

Val

Pro

Thr

Val

Leu
445

Ala

Pro

Lys

45

Arg

Ser

Tyr

Glu

Pro

Val

Met

430

Ser

Ser

Asn

30

Leu

Phe

Leu

Val

Trp

Val

Asp

415

His

Pro

Val

15

Asn

Leu

Ser

Gln

Gly

Glu

Leu

400

Lys

Glu

Gly

Gly

Leu

Ile

Gly

Pro

80

Pro
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Val Ser

Val Ala

Lys Ser
130

Arg Glu
145

Asn Ser

Ser Leu

Lys Val

Thr Lys
210

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

<220>
<223>

<400>
Gln Val

1

Ser Val

Asp Met

Gly Ile

Tyr Ala
100

Ala Pro
115

Gly Thr

Ala Lys

Gln Glu

Ser Ser
180

Tyr Ala
195

Ser Phe

3

119

PRT
Trinh tu

céu truc

Gln Leu

Lys Val
20

Ser Trp
35

Ile Tyr

85

Phe Gly Gly

Ser Val Phe

Ala Ser Val
135

Val Gln Trp
150

Ser Val Thr

165

Thr Leu Thr

Cys Glu Val

Asn Arg Gly
215

nhé&n tao

tdng hop

Val Gln Ser

5

Ser Cys Lys

Val Arg Gln

Thr Ser Gly

Gly

Ile

120

Val

Lys

Glu

Leu

Thr

200

Glu

Gly

Val

Ala

40

Tyr

44790

Thr

105

Phe

Cys

Val

Gln

Ser

185

His

Cys

Ala

Ser

25

Pro

Thr

90

Lys

Pro

Leu

Asp

Asp

170

Lys

Gln

Val

Pro

Leu

Asn

155

Ser

Ala

Gly

Glu

Ser

Asn

140

Ala

Lys

Asp

Leu

Glu Val Lys

10

Gly Tyr Ser

Gly Lys Gly

Asp Tyr Ala

4

Ile

Asp

125

Asn

Leu

Asp

Tyr

Ser
205

Lys

Leu

Leu

45

Gln

Lys

110

Glu

Phe

Gln

Ser

Glu

190

Ser

Pro

Ser

30

Glu

Lys

95

Arg

Gln

Tyr

Ser

Thr

175

Lys

Pro

Thr

Leu

Pro

Gly

160

Tyr

His

Val

Gly Ala

15

Lys

Trp

Phe

Tyr

Met

Gln
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50

Gly Arg
65

Val Thr

Glu Leu Ser Ser

Thr Gly Asn Pro

100

Thr Leu Val Thr

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

<220>
<223>

<400>

Asp Ile

Asp Arg

Leu Ala

Tyr Gly

50

Ser Gly

65

Glu Asp

Val Ser

<210>

115

4

110

PRT
Trinh tu

Cau triac

Gln Met

Val Thr

20

Trp Tyr

35

Ala Ser

Ser Gly

Phe Ala

Tyr Ala
100

5

55

44790

Met Thr Glu Asp Thr Ser

70

Leu Arg Ser Glu Asp Thr

85

90

Tyr Tyr Thr Asn Gly Phe

Val Ser Ser

nhédn tao

tdéng hop

Thr Gln Ser

Ile Thr Cys

Gln Gln Lys

Asp Leu Pro
55

Thr Asp Phe
70

Thr Tyr Tyr
85

Phe Gly Gly

Pro

Gln

Pro

40

Ser

Thr

Cys

Gly

105

Ser

Ala

25

Gly

Gly

Leu

Gln

Thr
105

Ser

10

Ser

Lys

Val

Thr

Asn
90

Lys

60

Thr Asp Thr Ala Tyr Met

75

80

Ala Val Tyr Tyr Cys Ala

95

Asn Ser Trp Gly Gln Gly

Leu

Gln

Ala

Pro

Ile

75

Asn

Val

Ser

Ser

Pro

Ser

60

Ser

Tyr

Glu

Ala

Pro

Lys

45

Arg

Ser

Tyr

Ile

110

Ser

Asn

30

Leu

Phe

Leu

Val

Lys
110

Val

15

Asn

Leu

Ser

Gln

Gly
95

Gly

Leu

Ile

Gly

Pro

80

Pro
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<211>
<212>
<213>

<220>
<223>

<400>

13
PRT
Trinh tu

Ciu truc

Lys Val Ser Gly

1

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

<220>
<223>

<400>

16
PRT
Trinh tu

C&u truc

Ile Ile Tyr Thr

1

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

<220>
<223>

<400>

7
13
PRT
Trinh tu

c&u truac

Ala Thr Gly Asn

1

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

<220>
<223>

<400>

8

11

PRT
Trinh tu

Ciu truc

Gln Ala Ser Gln

1

<210>
<211>
<212>

9
8
PRT

44790 A8/57

nhédn tao

téng hop

Tyr Ser Leu Ser Lys Tyr Asp Met Ser
5 10

nhén tao

téng hop

Ser Gly Tyr Thr Asp Tyr Ala Gln Lys Phe Gln Gly
5 10 15

nhdn tao

tdng hop

Pro Tyr Tyr Thr Asn Gly Phe Asn Ser
5 10

nhdn tao

téng hop

Ser Pro Asn Asn Leu Leu Ala
5 10



44790

<213> Trinh tu nhan tao
<220>

<223> Chu truc tdng hop
<400> 9

Tyr Gly Ala Ser

Asp Leu Pro Ser

1 5

<210> 10

<211> 12

<212> PRT

<213> Trinh tu nhan tao
<220>

<223> Chu truc tdng hop
<400> 10

Gln Asn Asn Tyr

1

<210> 11
<211>
<212>
<213>

ADN

<220>

<223> Céau

<400> 11
caagtgcagt

tcctgcaaag
cccggaaagg
caaaagttcc
gaactgtcca
tactacacca
tccaccaagg
acagcggccc
aactcaggcg
ctctactcce
atctgcaacg

tcttgtgaca

1347

Trinh tu

5

trac

tggtgcagtc
tgtccggcta
gtctggagtg
aggggagagt
gcctgecggtce
atggattcaa
gcccatcggt
tgggctgccect
ccctgaccag
tcagcagcgt
tgaatcacaa

aaactcacac

nhan tao

téng hop

gggggcagaa

ttctttgtcc
gatggggatt
caccatgact
cgaggacact
tagctgggga
cttcccgcta
ggtcaaggac
cggcgtgcac
ggtgaccgtg
gcccagcaac

atgcccaccg

10

gtgaaaaagc

aaatacgaca

atctatacat

gaggatacgt

gcggtgtact

cagggtactc

gcaccctcct

tacttccccg

accttcccgg

ccctccagca

accaaggtgg

tgcccagcecac

Tyr Val Gly Pro Val Ser Tyr Ala

ccggcgcette

tgtcatgggt

ccggctacac

ccaccgacac

actgcgcgac

ttgtgacggt

ccaagagcac

aaccggtgac

ctgtcctaca

gcttgggcac

acaagaaagt

ctgaactcct

ggtgaaagtg

cagacaggct

cgattacgcc

cgcctacatg

cggaaaccca

gtccagcgcc

ctctgggggc

ggtgtcgtgg

gtcctcagga

ccagacctac

tgagcccaaa

ggggggaccg

60

120

180

240

300

360

420

480

540

600

660

720
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tcagtcttcc

gtcacatgcg

gtggacggcyg

acgtaccgtg

tacaagtgca

gccaaagggc

accaagaacc

gtggagtggg

gactccgacg

caggggaacg

aagagcctct

<210> 12

<211> 651
<212> ADN
<213>

<220>

<223> Cé&u

<400> 12
gacatccaga

atcacttgcc
gggaaagccc
aggttcagtg
gaagattttg
ttcggcggag
ttcccgccat
aacttctatc
aactcccagg
accctgacgc
catcagggcc
13

288
PRT

<210>
<211>
<212>

tcttccccecee

tggtggtgga

tggaggtgca

tggtcagcgt

aggtctccaa

agccccgaga

aggtcagcct

agagcaatgg

gctccttctt

tcttctcatg

ccctgtctcce

44790

aaaacccaag

cgtgagccac

taatgccaag

cctcaccgtc

caaagccctc

accacaggtg

gacctgcctg

gcagccggag

cctctatagc

ctccgtgatg

gggtaaa

Trinh ty nhén tao

truc tdng hop

tgacccagtc
aggccagtca
ctaagctcct
gcagtggatc
caacttacta
ggaccaaggt
ctgatgagca
ccagagaggc
agagtgtcac
tgagcaaagc

tgagctcgcc

tccatcctcc
gagccctaat
gatctatggt
tgggacagat
ctgtcagaac
ggagatcaag
gttgaaatct
caaagtacag
agagcaggac
agactacgag

cgtcacaaag

gacaccctca
gaagaccctg
acaaagccgce
ctgcaccagg
ccagccccca
tacaccctgce
gtcaaaggct
aacaactaca
aagctcaccg

catgaggctc

ctgtctgcat
aacctcctgg
gcatccgatc
ttcactctca
aattattatg
cggaccgtgg
ggaactgcct
tggaaggtgg
agcaaggaca
aaacacaaag

agcttcaaca

tgatctcccg
aggtcaagtt
gggaggagca
actggctgaa
tcgagaaaac
ccccatccecg
tctatcccag
agaccacgcc
tggacaagag

tgcacaacca

ctgtgggaga
cctggtatca
tgccatctgg
ccatcagcag
tgggaccagt
ctgcaccatc
ctgttgtgtg
ataacgccct
gcacctacag

tctacgcctg

ggggagagtg

gacccctgag

caactggtac

gtacaacagc

tggcaaggag

catctccaaa

ggacgagctg

cgacatcgcc

cccecgtgetg

caggtggcag

ctacacgcag

cagagtcacc

gcagaaacca

ggtcccatca

tctgcaacct

gagctatgct

tgtcttcatc

cctgctgaat

ccaatcgggt

cctcagcagc

cgaagtcacc

C
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780
840
900
960
1020
1080
1140
1200
1260
1320

1347

60
120
180
240
300
360
420
480
540
600

651



44790

<213> Nguoi hién dai
<400> 13
Met Gln Ile Pro Gln Ala Pro Trp Pro Val

1 5 10

Leu Gly Trp Arg Pro Gly Trp Phe Leu Asp
20 25

Asn Pro Pro Thr Phe Ser Pro Ala Leu Leu
35 40

Asn Ala Thr Phe Thr Cys Ser Phe Ser Asn
50 55

Leu Asn Trp Tyr Arg Met Ser Pro Ser Asn
65 70

Ala Phe Pro Glu Asp Arg Ser Gln Pro Gly
85 90

Val Thr Gln Leu Pro Asn Gly Arg Asp Phe
100 105

Ala Arg Arg Asn Asp Ser Gly Thr Tyr Leu
115 120

Ala Pro Lys Ala Gln Ile Lys Glu Ser Leu
130 135

Thr Glu Arg Arg Ala Glu Val Pro Thr Ala
145 150

Arg Pro Ala Gly Gln Phe Gln Thr Leu Val
165 170

Leu Leu Gly Ser Leu Val Leu Leu Val Trp
180 185

Ser Arg Ala Ala Arg Gly Thr Ile Gly Ala
195 200

Leu Lys Glu Asp Pro Ser Ala Val Pro Val
210 215

Val

Ser

Val

Thr

Gln

75

Gln

His

Cys

Arg

His

155

Val

Val

Arg

Phe

Trp

Pro

Val

Ser

60

Thr

Asp

Met

Gly

Ala

140

Pro

Gly

Leu

Arg

Ser
220

Ala

Asp

Thr

45

Glu

Asp

Cys

Ser

Ala

125

Glu

Ser

Val

Ala

Thr

205

Val

Val

Arg

30

Glu

Ser

Lys

Arg

Val

110

Ile

Leu

Pro

Val

Val

190

Gly

Asp

Leu

15

Pro

Gly

Phe

Leu

Phe

95

Val

Ser

Arg

Ser

Gly

175

Ile

Gln

Tyr

Gln

Trp

Asp

Val

Ala

80

Arg

Arg

Leu

Val

Pro

160

Gly

Cys

Pro

Gly
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Glu Leu Asp

225

Cys Val Pro

Met Gly Thr

Ser Ala Gln

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

<400>

Leu

Leu

Ser

Ser

Pro

65

Asp

Tyr

Ser

Thr

Asp

Leu

Asn

Asn

50

Gly

Phe

Leu

Leu

Ala

275

14
143
PRT

Phe

Glu

Ser

260

Pro

Gln

Gln

245

Ser

Leu

Trp

230

Thr

Pro

Arg

Ngudi hién dai

14

Ser

Val

Thr

35

Gln

Gln

His

Cys

Arg

115

His

Pro

Val

20

Ser

Thr

Asp

Met

Gly

100

Ala

Pro

Asp

Thr

Glu

Asp

Cys

Ser

85

Ala

Glu

Ser

Arg

Glu

Ser

Lys

Arg

70

Val

Ile

Leu

Pro

Arg

Glu

Ala

Pro

Pro

Gly

Phe

Leu

55

Phe

Val

Ser

Arg

Ser

Glu

Tyr

Arg

Glu
280

Trp

Asp

Val

40

Ala

Arg

Arg

Leu

Val

120

Pro

44790

Lys

Ala

Arg

265

Asp

Asn

Asn

25

Leu

Ala

Val

Ala

Ala

105

Thr

Arg

Thr

Thr

250

Gly

Gly

Pro

10

Ala

Asn

Phe

Thr

Arg

90

Pro

Glu

Pro

10

Pro

235

Ile

Ser

His

Pro

Thr

Trp

Pro

Gln

75

Arg

Lys

Arg

Ala

Glu

Val

Ala

Cys

Thr

Phe

Tyr

Glu

60

Leu

Asn

Ala

Arg

Gly

Pro

Phe

Asp

Ser
285

Phe

Thr

Arg

45

Asp

Pro

Asp

Gln

Ala

125

Gln

Pro

Pro

Gly

270

Trp

Ser

Cys

30

Met

Arg

Asn

Ser

Ile

110

Glu

Phe

Val

Ser

255

Pro

Pro

Pro

15

Ser

Ser

Ser

Gly

Gly

95

Lys

Val

Gln

Pro

240

Gly

Arg

Leu

Ala

Phe

Pro

Gln

Arg

80

Thr

Glu

Pro
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130

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

<400>

15
288
PRT

135

Macaca fascicularis

15

Met Gln Ile

1

Leu

Asn

Asn

Leu

65

Ala

Val

Ala

Ala

Thr

145

Arg

Leu

Gly

Ala

Ala

50

Asn

Phe

Thr

Arg

Pro

130

Glu

Pro

Leu

Trp

Pro

35

Thr

Trp

Pro

Arg

Arg

115

Lys

Arg

Ala

Gly

Pro

Arg

20

Thr

Phe

Tyr

Glu

Leu

100

Asn

Ala

Arg

Gly

Ser
180

Gln

Pro

Phe

Thr

Arg

Asp

85

Pro

Asp

Gln

Ala

Gln

165

Leu

Ala

Gly

Ser

Cys

Met

70

Arg

Asn

Ser

Ile

Glu

150

Phe

Val

Pro

Trp

Pro

Ser

55

Ser

Ser

Gly

Gly

Lys

135

Val

Gln

Leu

Trp

Phe

Ala

40

Phe

Pro

Gln

Arg

Thr

120

Glu

Pro

Ala

Leu

44790

Pro

Leu

25

Leu

Ser

Ser

Pro

Asp

105

Tyr

Ser

Thr

Leu

Val
185

Val

10

Glu

Leu

Asn

Asn

Gly

90

Phe

Leu

Leu

Ala

Val

170

Trp

11

Val

Ser

Leu

Ala

Gln

75

Gln

His

Cys

Arg

His

155

Val

Val

140

Trp

Pro

Val

Ser

60

Thr

Asp

Met

Gly

Ala

140

Pro

Gly

Leu

Ala

Asp

Thr

45

Glu

Asp

Cys

Ser

Ala

125

Glu

Ser

Val

Ala

Val

Arg

30

Glu

Ser

Lys

Arg

Val

110

Ile

Leu

Pro

Val

Val
190

Leu

15

Pro

Gly

Phe

Leu

Phe

95

Val

Ser

Arg

Ser

Gly

175

Ile

Gln

Trp

Asp

Val

Ala

80

Arg

Arg

Leu

Val

Pro

160

Gly

Cys
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Ser

Leu

Glu

225

Cys

Leu

Ser

Arg

Lys

210

Leu

Val

Gly

Pro

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

<400>

Leu

Leu

Ser

Ser

Pro

65

Asp

Tyr

Glu

Leu

Asn

Asn

50

Gly

Phe

Leu

Ala
195

Glu

Asp

Pro

Thr

Arg
275

16
143
PRT

Ala

Asp

Phe

Glu

Ser

260

Pro

Gln

Pro

Gln

Gln

245

Ser

Leu

Gly

Ser

Trp

230

Thr

Pro

Arg

Thr

Ala

215

Arg

Glu

Ala

Pro

Macaca fascicularis

16

Ser

Leu

Ala

35

Gln

Gln

His

Cys

Pro

Val

20

Ser

Thr

Asp

Met

Gly
100

Asp

Thr

Glu

Asp

Cys

Ser

85

Ala

Arg

Glu

Ser

Lys

Arg

70

Val

Ile

Pro

Gly

Phe

Leu

55

Phe

Val

Ser

Ile

200

Val

Glu

Tyr

Arg

Glu
280

Trp

Asp

Val

40

Ala

Arg

Arg

Leu

44790

Glu

Pro

Lys

Ala

Arg

265

Asp

Asn

Asn

25

Leu

Ala

Val

Ala

Ala
105

Ala

Val

Thr

Thr

250

Gly

Gly

Ala

10

Ala

Asn

Phe

Thr

Arg

90

Pro

12

Arg

Phe

Pro

235

Ile

Ser

His

Pro

Thr

Trp

Pro

Arg

75

Arg

Lys

Arg

Ser

220

Glu

Val

Ala

Cys

Thr

Phe

Tyr

Glu

60

Leu

Asn

Ala

Thr

205

Val

Pro

Phe

Asp

Ser
285

Phe

Thr

Arg

45

Asp

Pro

Asp

Gln

Gly

Asp

Pro

Pro

Gly

270

Trp

Ser

Cys

30

Met

Arg

Asn

Ser

Ile
110

Gln

Tyr

Ala

Ser

255

Pro

Pro

Pro

15

Ser

Ser

Ser

Gly

Gly

95

Lys

Pro

Gly

Pro

240

Gly

Arg

Leu

Ala

Phe

Pro

Gln

Arg

80

Thr

Glu
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44790 | 55/57

Ser Leu Arg Ala Glu Leu Arg Val Thr Glu Arg Arg Ala Glu Val Pro
115 120 125

Thr Ala His Pro Ser Pro Ser Pro Arg Pro Ala Gly Gln Phe Gln

130 135 140
<210> 17
<211> 330
<212> PRT

<213> Nguoi hién dai
<400> 17
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1 5 10 15

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

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

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

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

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

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

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

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

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

13



Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

<210>
<211>
<212>

<213>

<400>

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

18
107
PRT

18

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Lys

Cys

Leu

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Ngudi hién dai

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Arg Thr Val Ala Ala Pro Ser Val

1

5

Gln Leu Lys Ser Gly Thr Ala Ser

20

44790

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Phe

Val
25

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Ile
10

Val

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys

14

Ser Val Leu Thr
190

Lys Cys Lys Val
205

Ile Ser Lys Ala
220

Pro Pro Ser Arg
235

Leu Val Lys Gly

Asn Gly Gln Pro
270

Ser Asp Gly Ser
285

Arg Trp Gln Gln
300

Leu His Asn His
315

Phe Pro Pro Ser

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Asp
15

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Glu

Cys Leu Leu Asn Asn Phe

30

Val Asp Asn Ala Leu Gln
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35

Ser Gly Asn

50

Thr Tyr Ser

65

Lys His Lys

Pro Val Thr

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

<400>

Gly

Glu

Phe

Val

Lys

65

Ser

Glu

Gln

Glu

Tyr

Lys

50

Tyr

His

Lys

19
106
PRT

Ser

Leu

Val

Lys
100

Gln

Ser

Tyr

85

Ser

Glu

Ser

70

Ala

Phe

Ngudi hién dai

19

Pro

Leu

Pro

35

Ala

Ala

Arg

Thr

Lys

Gln

20

Gly

Gly

Ala

Ser

Val
100

Ala

Ala

Ala

Val

Ser

Tyr

85

Ala

Asn

Asn

Val

Glu

Ser

70

Ser

Pro

Ser

55

Thr

Cys

Asn

Pro

Lys

Thr

Thr

55

Tyr

Cys

Thr

40

Val

Leu

Glu

Arg

Thr

Ala

Val

40

Thr

Leu

Gln

Glu

44790

Thr

Thr

Val

Gly
105

Val

Thr

25

Ala

Lys

Ser

Val

Cys
105

Glu

Leu

Thr

90

Glu

Thr

10

Leu

Trp

Pro

Leu

Thr

90

Ser

15

Gln

Ser

75

His

Cys

Leu

Val

Lys

Ser

Thr

75

His

Asp

60

Lys

Gln

Phe

Cys

Ala

Lys

60

Pro

Glu

45

Ser Lys

Ala Asp

Gly

Pro

Leu

Asp

45

Gln

Glu

Gly

Leu

Pro

Ile

30

Gly

Ser

Gln

Ser

Asp

Tyr

Ser
95

Ser

15

Ser

Ser

Asn

Trp

Thr
95
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Ser

Glu

80

Ser

Ser

Asp

Pro

Asn

Lys

80

Val





