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Linh vie k§ thuit dwoe dé cap

Sang ché d& cap dén khang thé dic hiéu kép khang 4-1BB/khang HER2, va dugc

phim va phuong phap didu tri va/hodc ngin ngira bénh ung thu sir dung ching.
Tinh trang ky thuit ciia sang ché

Protein 4-1BB 1a thanh vién cta siéu ho thu thé yéu t6 hoai tir khdi u (TNF)
(TNF-receptor superfamily - TNFRSF) va 1a phén tir ddng kich thich ma duogc biéu hién
theo sau qua trinh hoat hoa cta té bao mién dich, ca t& bao mién dich bam sinh va thich
ting. 4-1BB déng vai trd quan trong trong viéc diéu bién hoat tinh ciia cac té bao mién
dich. Chat cha van 4-1BB ting cuong su ting sinh va sdng sét ctia té bao mién dich, tiét
xytokin, va hoat tinh tiéu té bao cua té bao T CD8. Nhiéu nghién ctru khéc thé hién réng
su hoat hoa 4-1BB ting cudng dap tmg mién dich dé loai bo khéi u & chudt nhit. Do do,
& xuat ring 4-1BB 14 phan tit dich diy hira hen trong trong mién dich hoc ung thu. Mic
cho hiéu luc khang khéi u cia nd, khang thé khang 4-1BB géy ra doc tinh manh d6i véi

gan trong cac ung dung lam sang.

Protein HER2 1a thanh vién ctia ho thu thé yéu 6 ting trudng biéu md (epidermal
growth factor receptor - EGFR) va tham gia vao nhiéu co ché lién quan dén khdi u.
HER?2 1a thu thé tyrosin kinaza (receptor tyrosine kinase - RTK) dién hinh trinh dién
trén bé mit cla té bao, va nhd dé cam ung su tdng sinh va sy xam nhép cta té bao ung

thu, su hinh thanh mach, v.v..

Trong khi d6, nhidu loai va dang khic nhau ctia khang thé da dic hiéu nhidm dich
hai hozc nhiéu khang nguyén da dugc phat trién va dugc mong doi lam khéng thé thubc
méi cé tac dung tri licu tbt so véi khéng thé don cféng.

Do d6, cin phat trién khang thé da dic hiéu c6 kha ning nhén biét hai khang
nguyén khéc nhau trong d6 mét khang nguyén trinh dién trén té bao ung thu va khang
nguyén khac trinh dién trén t& bao khac ching han nhu té bao mién dich, cho liéu phap

ung thu ¢6 hiéu qua hon.

Ban chit ky thuit ciia sang ché
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Vén dé k¥ thuat

Theo mdt phuong é4n, sang ché d& xudt khang thé dic hidu kép khang 4-
1BB/khang HER2, chia:

(1) khang thé khang HER2 hoic manh lién két khang nguyén ctia né, lam gdc
nham dich HER2, ma c6 kha ning nhin biét va/hoic lién két dic hiéu véi protein HER2;

va

(2) khéng thé khang 4-1BB hoic manh lién két khang nguyén cua nd, lam gdc
nhdm dich 4-1BB, ma c6 kha ning nhéin biét va/hoic lién két dic hiéu voi protein 4-
1BB.

Theo mdt phuong 4n khac, sang ché & xuét duoc phim chira khéng thé ddc hidu
kép. Duoc phdm nay con c6 thé chira chit mang dugc dung. Dugc phim nay c6 thé duoc
str dung dé diéu tri va/hodc ngin nglra bénh ung thu va/hodc dé taing cuong dap tmg

mién dich.

Theo mdt phuong 4n khéc, sang ché d& xuit dugc pham dé didu tri va/hogc ngan
ngira bénh ung thu va/hodc dé ting cudng dép Umg mién dich, dugc phdm ndy chia

khang thé ddc hiéu kép.

Theo mét phuong 4n khéc, sang ché d& xuét phuong phép diéu tri va/hodc ngén
nglra bénh ung thu & d6i tugong cin diéu tri, bao gém bude cho ddi tugng dung lugng cé
tac dung duoc cia khang thé dic hiéu kép hodc dugce phém cho ddi tugng. Phuong phéap
con ¢6 thé bao gém budc nhan biét dbi tuong can diéu tri va/hodc ngin ngira bénh ung

thu, trudc bude dung.

Theo mot phuong &n khéc, sang ché d& xuét phuong phép ting cudng dap ung
mién dich & d6i tuong can diéu tri, bao gém budce cho dbi tuong dung lugng c6 tac dung
duoc ctia khang thé ddc hiéu kép hodc duge phdm cho ddi twong. Phuong phap con c6
thé bao gdm budc nhan biét dbi tugng cin ting cudng dép tmg mién dich, trude bude

dung.

Theo mot phuong én khéc, sang ché dé xuét viéc stt dung khang thé dic hiéu kép
hodc duoc phdm trong diéu tri va/hodc ngan ngira bénh ung thu. Theo mdt phuong &n
khéc, sang ché dé xuét viéc st dung khang thé dic hiéu kép trong bao ché thudc dé didu

tri va/hodc ngan nglra bénh ung thu.
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Theo mét phuong an khac, sang ché d2 xuht viéc st dung khang thé dic higu kép
hodc duoc phdm dé ting cudng d4p img mién dich. Theo mét phuong én khéc, sang ché
d& xuét viéc st dung khang thé dic higu kép trong bao ché thudc dé tang cudong déap tng

mién dich.

Theo mot phuong an, sang ché dé xuét polynucleotit ma héa khéng thé dic hiéu
kép.

Theo mdt phuong 4n, sang ché dé xuét vecto tai td hop chira polynucleotit. Vecto
tai td hop c6 thé duge st dung 1am vecto biéu hién cta polynucleotit ma hoa khang thé
dac hiéu kép.

Theo mét phuong an khac, sang ché @ xuit t& bao chira polynucleotit ma hoa
khang thé dic higu kép. Té bao c6 thé 1a té bao tai td hop duge chuyén nhiém véi vecto

tai t6 hop chira polynucleotit.

Theo m6t phuong an khéc, sang ché dé xuét phuong phép diéu ché khang thé dic
hiéu kép, bao gdm bude biéu hién polynucleotit & té bao. Budc biéu hién polynucleotit
¢6 thé duoc thuc hién bang cach nudi cdy té bao chita polynucleotit (vi dy, trong vecto
tai tb hop) trong diéu kién cho phép su biéu hién ctia polynucleotit.

Giai phép k¥ thuat

Sang ché dé cap dén cac khéng thé dic hiéu kép, mdi khang thé nay chira khang
thé dic hidu voi khang nguyén lién quan dén khdi u (tumor associated antigen - TAA;
HER2) va khang thé dac hiéu véi 4-1BB, va viéc stt dung ching. Cac khing thé dac
hiéu kép nay hoat héa qua trinh truyén tin hidu 4-1BB va thuc d4y manh té bao mién
dich chi khi c6 mit té bao biéu hién HER2. Do d4p tmg mién dich trung gian bdi HER2
dic hidu, mong doi 1a c6 doc tinh dbi v6i gan thdp hon nhiéu bang cach st dung khéng
thé dic hiéu kép so vai khang thé don dong 4-1BB.

Theo sang ché, @ xuit khang thé dic hidu kép khéng 4-1BB/khang HER2, va
viéc st dung ching, trong dé khang thé dic higu kép khéng 4-1BB/khang HER2 nay c6
thé chua:

(1) khang thé khang HER2 hogc manh lién két khang nguyén cta no, lam gbe
nhém dich HER2, ma c6 kha ning nhan biét va/hoic lién két ddc hiéu voi protein HER2,

va



51420 4/163

(2) khang thé khang 4-1BB hoic ménh lién két khing nguyén ctia nd, lam gbc
nhim dich 4-1BB, ma c6 kha nang nhan biét va/hodc lién két ddc hidu voi protein 4-
1BB.

Hiéu qua cé thé dat dugc cta sang che

Sang ché dé cap dén céc khang thé dic hidu kép, mdi chung chira khéng thé dic
hiéu v6i khang nguyén lién quan dén khdiu (TAA; HER2) va khéng thé dic hiéu véi 4-
1BB, va viéc st dung ching. Cac khang thé dic hidu kép nay hoat héa qua trinh truyén
tin hidu 4-1BB va thiic diy manh té bao mién dich chi khi c6 mit té bao biéu hién HER2.
Do dap ung mién dich trung gian bdi HER2 dic hiéu, mong doi 1a c6 doc tinh dbi voi
gan thép hon nhiéu bang cach st dung khéng thé dic hidu kép so véi khang thé don
dong 4-1BB.

Mo ta vin tit cic hinh vé

Fig. la 13 bidu dd thé hién hoat tinh lién két khang nguyén (4-1BB ciia ngudi)
ctia khang thé khang 4-1BB dugc do bang phuong phap ELISA.

Fig. 1b 1a biéu d6 thé hién hoat tinh lién két t& bao ctia khang thé khang 4-1BB
duoc do bang phuong phap ELISA.

Fig. 2a 1 biéu d6 thé hién hoat tinh lién két khang nguyén (HER2 ctia ngudi) cua
khéng thé ddc hiéu kép khéng 4-1BB/khang HER2 dugce do bang phuong phap ELISA.

Fig. 2b 1a bidu db thé hién hoat tinh lién két khang nguyén (HER?2 ctia nguoi) cla
khéng thé dic hiéu kép khang 4-1BB/khang HER2 dugc do bang phuong phap ELISA.

Fig. 3a 1a biéu d6 thé hién hoat tinh lién két khang nguyén (4-1BB cua ngudi)
cta khang thé dic hiéu kép khang 4-1BB/khang HER2 duoc do bing phuong phap
ELISA. "

Fig. 3b 1a biéu dd thé hién hoat tinh lién két khang nguyén (4-1BB cua ngudi)
ctia khang thé dic hiéu kép khang 4-1BB/khing HER2 dugc do bang phuong phép
ELISA.

Fig. 4a 1 bidu dd thd hién muc hoat héa tin hiéu 4-1BB béi khang thé dic hiéu
kép khang 4-1BB/khang HER2 & dong té bao NCI-N87 (t€ bao biéu hién HER?2 cao).
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Fig. 4b 1a biéu dd thé hién muc hoat hoa tin hiéu 4-1BB boi khéng thé déc higu
kép khang 4-1BB/khang HER2 & dong té bao MDA-MB-231 (€ bao 4m tinh v6i HER2).

Fig. 5a 1a biéu d thé hién muc hoat héa tin hi¢u 4-1BB bdi khang thé dic higu
kép khéng 4-1BB/khang HER2 & dong té bao NCI-N87 biéu hién HER2.

Fig. 5b 12 bidu dd thé hién mirc hoat hoa tin hidu 4-1BB boi khang thé dic higu
kép khang 4-1BB/khang HER2 & dong té bao Calu-3 biéu hién HER2.

Fig. 5¢ 1a biéu db thé hién muc hoat hoa tin hiéu 4-1BB boi khéng thé dic higu
kép khang 4-1BB/khang HER2 & dong té bao HCC1954 biéu hién HER2.

Fig. 5d 1a biéu dd thé hién muc hoat hoa tin hiéu 4-1BB boi khéng thé dic higu
kép khang 4-1BB/khang HER2 & dong t& bao JIMT1 biéu hién HER2.

Fig. 5e 1a biéu dd thé hién mirc hoat hoa tin hiéu 4-1BB boi khang thé dic hiéu
kép khang 4-1BB/khang HER2 & dong té bao ZR-75-1 biéu hién HER2.

Fig. 5 1a biéu dd thé hién muc hoat héa tin hiéu 4-1BB boi khang thé dac hiéu
kép khang 4-1BB/khang HER2 & dong t& bao A431 khong biéu hién HER2.

Fig. 5g 1a bidu dd thé hién mirc hoat héa tin hidu 4-1BB bai khang thé dic higu
kép khang 4-1BB/khdng HER2 & dong t& bao MCF-7 khong biéu hién HER2.

Fig. Sh 1a biéu dd thé hién mirc hoat hoa tin hidu 4-1BB béi khéang thé dic hiéu
kép khéng 4-1BB/khang HER2 & dong t& bio MDA-MB231 khong bidu hién HER2.

Fig. 51 12 biéu db thé hién mic hoat hoa tin hiéu 4-1BB bdi khang thé dic hiéu
kép khang 4-1BB/khing HER2 & dong té bao BxPC-3 khong biéu hién HER2.

Fig. 6a 1 bidu dd thé hién muc hoat hoa tin hiéu 4-1BB béi khang thé déc hiéu
kép khang 4-1BB/khang HER2 & dong té bao Calu-3 biéu hién HER2.

Fig. 6b 1a biéu d thé hién muc hoat héa tin hiéu 4-1BB béi khang thé dic hiéu
kép khang 4-1BB/khang HER2 & dong té bao HCC1954 biéu hién HER2.

Fig. 7 14 biéu db thé hién twong quan gitta HER2 sABC (kha nang lién két khang
thé rieng HER2) va sy truyén tin hiéu NF-kB duoc cam tng bdi 4-1BB boi khang thé
ddc hidu kép khang 4-1BB/khang HER2 & nhidu dong t& bao khac nhau.
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Fig. 8a dén Fig. 8d la cac bidu dd thé hién muc IFN-gama dugc gidi phong tir té
bio HCC1954 biéu hién HER2 dugc diéu tri bing khang thé dic hidu kép khang 4-
1BB/khang HER2.

Fig. 9a dén Fig. 9d 1a cac bidu dd thé hién % sdng s6t ctia té bao HCC1954 biéu
hién HER2 duoc diéu tri biang khang thé dic hiéu kép khang 4-1BB/khang HER2.

Fig. 10 1a bidu dd thé hién hoat tinh khang khdi u in vivo boi khéng thé dic hiéu
kép khéng 4-1BB/khang HER2 & chudt nhét duge ghép hPBMC (t€ bao don nhan mau
ngoai vi cua nguoi) mang HCC1954.

Fig. 11 1a biéu d thé hién luong dém té bao duong tinh véi chat dénh dau lympho
bao & chudt nhét dugc ghép hPBMC mang HCC1954 duoc diéu tri béng khang thé dic
hiéu kép khang 4-1BB/khang HER2.

Fig. 12 1a bidu dd thé hién hoat tinh khang khdi u in vivo boi khang thé ddc hiéu
kép khéng 4-1BB/khang HER2 & chudt nhit dwa gen vao (knock-in) 4-1BB mang khoi
u HER2/MC38 ctia nguoi.

Fig. 13 1a biéu dd thé hién hoat tinh khéng khdi u in vivo bdi khang thé ddc hiéu
kép khang 4-1BB/khang HER2 & chudt nhét duoc chita khoi bai khang thé dic hiéu kép
khang 4-1BB/khang HER2 va thir thach lai véi té bao khdi u HER2/MC38 clia ngudi va
té bao khdi u B16 F10.

Fig. 14 la bidu db thé hién hiéu qua gy doc té bao do té bao phu thudc vao khang
thé (antibody-dependent cellular cytotoxicity - ADCC) cta khang thé dic hiéu kép
khang 4-1BB/khang HER2.

Fig. 15a 1a biéu dd thé hién két qua clia thir nghiém sinh hoc 4-1BB phu thudc
vao FeyRIIb dbi véi khang thé dic hiéu kép khang 4-1BB/khang HER2.

Fig. 15b 12 bidu d thé hién két qua ctia thir nghiém sinh hoc 4-1BB phu thudc
vao FeyRIIb dbi véi khang thé dic hiéu kép khang 4-1BB/khang HER2.

MG ta chi tiét sang ché
Sau day, sang ché s& duoc mé ta chi tiét hon.

Dinh nghia
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Nhu dugc sir dung & day, ‘gém ¢6 trinh tw’, ‘vé ban chét gém cO trinh tu’, hoac
‘chira trinh tw’ c6 thé chi trudng hop bét ky chita trinh tw, ma c6 thé khong nhim loai
trir truong hop chtra thém trinh ty khéc trinh tu nay.

Nhu dugce st dung & day, thuat ngt ‘protein hodc polypeptit chira hodc gbm c6
trinh tu axit amin dugc x4c dinh bdi SEQ ID NO’ va ‘gen hodc polynucleotit chira hodc
gém ¢6 trinh tu axit nucleic dugce xac dinh boi SEQ ID NO’ ¢6 thé chi protein (hodc
polypeptit) hodc gen (hodc polynucleotit), ma vé ban chét gdm ¢ trinh ty axit amin hodc
trinh tu axit nucleic, hoic ma cé d6 ddng nhét trinh tw it nhdt 90%, it nhit 91%, it nhét
92%, it nhét 93%, it nhét 94%, it nhit 95%, it nhit 96%, it nhat 97%, it nhat 98%, hodc
it nhat 99% véi trinh tu axit amin hodc trinh ty axit nucleic ma gilt duoc hoat tinh

va/hodc chirc ndng von c6 cua no.

Nhu duoc st dung & ddy, thudt ngit “khang thé” ¢6 thé bao gérn cac 16p rong cua
polypeptit ma c6 thé phan biét dugc vé mit sinh hoa. Ngudi co hiéu biét trung binh trong
linh vuc k¥ thuét sé& hiéu réng chudi ning duoc phén loai la gama, mu, alpha, delta hodc
epsilon (v, W, o, 8, €) véi mot s6 16p phu gitta ching (vi du, yl-y4), va chudi nhe duoc
phan loai 14 kapa hodc lambda (K, A). Dy la ddc tinh cua chudi ndy ma xé4c dinh “l6p”
ctia khang thé tuong tmg 1a IgG, IgM, IgA IgG, hogc IgE. Cac 16p phu globulin mién
dich (isotyp), vi dy, IgG1, 1gG2, IgG3, 1gG4, 1gGS, v.v., dugc xac dinh dac diém 16 rang

va d4 biét 1a mang lai sy chuyén mon héa chirc nang.

Khéng thé nguyén ven bao gdm hai chudi hhe 6 chiéu dai ddy du va hai chudi
nang c6 chidu dai ddy du, trong d6 méi chudi nhe duoc lién két v6i chudi nang bdi lién
két disulfua. Khéng thé nay c6 ving hang dinh chudi ning va ving hing dinh chudi nhe.
Ving hing dinh chudi ning 12 cac loai gama (y), mu (p), alpha (a), delta (8), hodc epsilon
(g), ma con cd thé duoc phan loai 1a gama 1 (y1), gama 2(y2), gama 3(y3), gama 4(y4),
alpha 1(al) hodc alpha 2(a2). Vung hing dinh chudi nhe 12 loai kapa () hodc lambda
\).

Thuét ngit “chudi ning” chi chudi nang cé chicu dai day du hodc ménh cta no,
bao gdm ving bién d6i Vi ma bao gom trinh ty axit amin du dé tao ra tinh dac hiéu véi
khéang nguyén, va ba ving hang dinh, Cui1, Crz, va Cus, va ving ban l&. Thuét nglt “chuoi

nhe” chi chudi nhe c6 chiéu dai day di hodc manh ctia nd, bao gébm ving bién d6i VL
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ma bao gom trinh tu axit amin du dé tao ra tinh dc hiéu véi khang nguyén, va vung

héng dinh CL.

Thuat ngit “ving x4c dinh b sung (CDR)” chi trinh ty axit amin dugc tim thy
& ving siéu bién ctia chudi ning hodc chudi nhe cua globulin mién dich. Céc chudi ning
va nhe c6 thé 1an luot bao gdm ba CDR (CDRH1, CDRH2, va CDRH3; va CDRLI,
CDRL2, va CDRL3). CDR c¢6 thé cung cép cac gbc déng vai trd quan trong trong qua
trinh lién két cua khang thé voi khéang nguyén hodc epitop. Cac thuat ngft “lién két dac
hiéu” hodc “dugc nhan biét dic hiéu” dugc hiéu 5 voi ngudi b hiéu biét trung binh
trong linh vuc k¥ thuét, va chira rang khang thé va khang nguyén tuong tac dic hiéu

véi nhau dé tao ra hoat tinh mién dich.

Trong ban md ta nay, khang thé c6 thé bao gdm, nhung khong giéi han &, khang
thé da dong hodc don dong; va/hodc khang thé cta ngudi, duoc lam gidng clia ngudi,
co nguén géc tr dong vat (vi dy, chudt nhét, thd, v.v.), hodc khang thé kham (vi du,

khéng thé kham chudt nhat-ngudi).

Khéng thé c6 ngudn gde tlr dong vat dugce fao ra bing cach gay mién dich dong
vt v6i khang nguyén mong mudn thuong c6 thé kich hoat dép tmg thai mién dich khi
dung cho nguoi voi muc dich didu tri, va khang thé kham d& dugc phat trién dé ngan
dap tng thai mién dich ndy. Khang thé kham dugc tao thanh bing cach thay thé ving
hing dinh ctia khéng thé c6 ngudn gbc tir dong vat, gy ra dap tmg khang isotyp, béng
ving hing dinh ctia khéng thé ctia ngudi st dung cac phuwong phap thiét ké di truyén.
Khang thé kham c6 déap tmg khang isotyp duoc céi thién dang ké so v6i khang thé c6
ngudn gbe tir ddng vat, nhung axit amin c6 ngudn gbc tir déng vat van cé trong ving
bién dbi ciia né va do d6 né vAn chua tac dung phu tiém 4n do dap tmg khéng idiotyp.
Do d6, khéng thé duoc 1am gidng ctia ngudi da duoc phat trién dé cai thién tic dung phu
ndy. Khang thé nay dugc san xuét bang cach ghép CDR (vung xac dinh b6 sung) ca
ving bién déi ctia khang thé kham, c6 vai trd quan trong trong qua trinh lién két khéng

nguyén vao vung khung ctia khang thé nguoi.

Nhu duoc st dung & day, thudt nglt “manh lién két khang nguyén” chi ménh c6
ngudn gbc tir cau tric globulin mién dich ddy @i bao gdm phan c6 kha nang lién két voi
khéng nguyén chang han nhu CDR. Vi dy, méanh lién két khang nguyén c6 thé 1a scFv,
(scFv),, Fab, Fab', hodc F(ab'"), nhung khong giéi han & d6. Theo séng ché, manh lién
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két khang nguyén c6 thé 1a méanh c6 ngudn gbc tir khang thé, bao gom it nhét mot ving
xéc dinh bd sung, vi du, dugc chon tir nhom bao gém scFv, (scFv)2, scFv-Fc, Fab, Fab'
va F(ab')2.

Trong s cic manh lién két khang nguyén, Fab 1a cau tric ¢6 vung bicn doi cua
chudi nhe va chudi ning, ving hing dinh cua chudi nhe, va ving hing dinh thir nhat

(C1) ctia chudi nang, va ¢ mdt vi tri lién ket khang nguyén.

Fab’ khac véi Fab & chd né c¢6 ving ban 1& bao gdm mdt hodc nhiéu goc xystein
& diu cing C ctia midn Ci ctia chudi nidng. Khang thé F(ab'), dugc tao thanh qua lién

két disulfua cta gdoc xystein & ving ban l& cia Fab’.

Fv 12 manh khang thé rét nhé chi ¢6 ving bién d6i chudi ning va vimg bién doi
chudi nhe, va k¥ thuét tai t6 hop dé tao ra manh Fv 13 da biét trong linh vuc k¥ thuat c6
lién quan. Fv hai chudi c6 thé c6 cAu tric trong d6 ving bién dbi chudi ning dugc lién
két v6i ving bién ddi chudi nhe bang lién két khong cong hoa tri, va Fv don chudi (scFv)
thuong c6 thé ¢6 cau tric dime nhu trong Fv hai chudi trong d6 ving bién déi ctia chudi
ndng va vung bién dbi ctia chudi nhe duoc lién két cong héa tri qua thanh phén lién két

peptit hodc ching duoc lién két tryc tiép v6i nhau & dau ciing C cua ching.

Manh lién két khang nguyén c6 thé thu dugc béng cach sir dung proteaza (vi du,
khéng thé ddy da duge phan giai bing papain dé thu dugc manh Fab, va dugc phéan gidi
bing pepsin dé thu dugc manh F(ab')2), va ¢6 thé duoc tao ra bing k¥ thuat di truyén tai
t6 hop.

Globulin mién dich (vi du, globulin mién dich ctia ngudi) hodc phan tit khéng thé
theo sang ché co thé thudc loai bat ky (vi dy, IgG, IgE, IgM, IgD, IgA, IgY, v.v.), 16p
(vi du, IgG1, IgG2, IgG3, IgG4, IgGS5, IgAl, IgA2, v.v.), hodc 16p phu cia phan tir

globulin mién dich.

Trong khang th8 hodc manh khang thé, cac phan (vi dy, ving hing dinh) ngoai
trir CDR hodc ving bién ddi ¢6 thé c6 ngudn goc tir khang thé ctia ngudi va cu thé 13,
chiing ¢6 thé ¢6 ngudn gbe tir IgG, IgA, IgD, IgE, IgM, hodc IgY, vi du, IgG1, IgG2,
IgG3, hoac IgG4.

Khang thé hodc méanh lién két khang nguyén c6 thé duogc tdng hop theo cach hoa
hoc hodc tai t& hop (khong xuét hién trong tu nhién).
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Gbc nhdm dich 4-1BB

Khéng thé dac hiéu kép khéng 4-1BB/khéang HER?2 c6 thé chita khéng thé khéng
4-1BB hoic manh lién két khang nguyén ctia né, lam gbc nhim dich 4-1BB.

Thuét ngt “4-1BB”, cling dugc goi la CD137 hodc TNFRSF9 (TNF Receptor
Superfamily Member 9), 13 thanh vién ctia siéu ho thu thé TNF (TNFRSF) va 1a phan tit
déng kich thich ma duoc biéu hién theo sau qué trinh hoat héa cua t€ bao mién dich, ca
té bao mién dich bim sinh va thich ing. 4-1BB déng vai trd quan trong trong diéu bién
hoat tinh cta nhiu t& bao mién dich. Nhu dugc st dung & ddy, 4-1BB co6 thé cé nguén
gbc tir dong vat c6 vu, vi du, Homo sapiens (nguoi) (sb truy cap NCBI NP_001552.2).
Vi du, protein 4-1BB ctia ngudi (NP_001552.2) ¢6 thé dugce biéu dién bing trinh tyr axit
amin (SEQ ID NO: 89), nhu sau:

1 mgnscyniva tlllvinfer trslqdpesn cpagtfednn rngicspepp nsfssaggqr
61  tcdicrqckg virtrkecss tsnaecdetp gfhclgages meeqdckqgq eltkkgekde
121  cfgtfndgkr gicrpwtnes ldgksvlvng tkerdvvegp spadlspgas svtppapare
181  pghspqiisf flaltstall fllffltlrf svvkrgrkkl lyifkqpfmr pvqttqeedg

241  cscrfpeeee ggceel

Theo mot phuong 4n, khang thé khéng 4-1BB hogc manh lién két khang nguyén

cua nod co thé chia:

CDR(vung xé4c dinh bd sung)-H1 (H-CDR1) chira trinh tu axit amin c6 SEQ ID
NO: 1, 2 hoac 3;

H-CDR2 chtra trinh tu axit amin ¢cé SEQ ID NO: 4, 5 hodc 6;
H-CDR3 chtra trinh tu axit amin ¢c6 SEQ ID NO: 7, 8, 9, 10 hodc 11;
L-CDRI chira trinh tu axit amin ¢c6 SEQ ID NO: 12 hodc 13;
L-CDR2 chtra trinh ty axit amin c6 SEQ ID NO: 14 hoic 15; va
L-CDR3 chtra trinh tu axit amin ¢6 SEQ ID NO: 16 hodc 17.

Trinh tuy axit amin cia CDR cta khéng thé khang 4-1BB hodc manh lién két
khang nguyén dugc minh hoa trong Bang 1:
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Bang 1
SEQ SEQ SEQ
D H-CDR1 D H-CDR2 D H-CDR3
NO NO NO
DGQRNSMREFD
Ty
WISYSGGSIY DAQRNSMREFD
1 |SYDM3 4 | YADSVKG 8 1y
o | DAQRQSMREFD
Y
VIYPDDGNT HGGOKPTTKSSS
2 |GYDMS 5 lyvapsvkg | 0 |AvGoMmDG
EINPGNGHT
3 | SYwMH 6 |aomses | 11 |SFTTARAFAY
SEQ SEQ SEQ
D L-CDR1 D L-CDR2 D L-CDR3
NO NO NO
12 %%SSNIGNN 14 | ADSHRPS 16 | ATWDYSLSGYV
13 EASQTISDYL 15 | YASQSIS 17 | QDGHSFPPT

Vi duy, khang thé khang 4-1BB hogc manh lién két khang nguyén ctia nd c6 thé

chta:

H-CDR1 chta trinh tu axit amin c6 SEQ ID NO: 1, H-CDR2 chua trinh tu axit
amin ¢6 SEQ ID NO: 4, H-CDR3 chira trinh ty axit amin ¢6 SEQ ID NO: 7, L-CDR1
chtra trinh tu axit amin c6 SEQ ID NO: 12, L-CDR2 chtra trinh tu axit amin c6 SEQ ID
NO: 14, va L-CDR3 chira trinh ty axit amin c¢6 SEQ ID NO: 16;

H-CDR1 chua trinh tu axit amin c¢6 SEQ ID NO: 1, H-CDR2 chua trinh tu axit
amin ¢6 SEQ ID NO: 4, H-CDR3 chua trinh ty axit amin c6 SEQ ID NO: 8, L-CDR1
chtta trinh tu axit amin ¢c6 SEQ ID NO: 12, L-CDR2 chra trinh tu axit amin ¢6 SEQ ID
NO: 14, va L-CDR3 chtra trinh ty axit amin ¢6 SEQ ID NO: 16;

H-CDR1 chta trinh tu axit amin c¢6 SEQ ID NO: 1, H-CDR2 chtra trinh ty axit
amin c6 SEQ ID NO: 4, H-CDR3 chura trinh tu axit amin ¢6 SEQ ID NO: 9, L-CDR1
chtta trinh ty axit amin c¢6 SEQ ID NO: 12, L-CDR2 chura trinh tu axit amin c¢6 SEQ ID
NO: 14, va L-CDR3 chira trinh ty axit amin c6 SEQ ID NO: 16;

H-CDRI1 chtta trinh tu axit amin ¢6 SEQ ID NO: 1, H-CDR2 chira trinh tu axit
amin c6 SEQ ID NO: 4, H-CDR3 chua trinh ty axit amin c6 SEQ ID NO: 7, L-CDR1

11
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chira trinh tu axit amin c¢6 SEQ ID NO: 13, L-CDR2 chtra trinh ty axit amin ¢6 SEQ ID
NO: 15, va L-CDR3 chuta trinh tu axit amin c6 SEQ ID NO: 17,

H-CDRI1 chtra trinh tu axit amin ¢6 SEQ ID NO: 1, H-CDR2 chtra trinh ty axit
amin c¢6 SEQ ID NO: 4, H-CDR3 chira trinh tu axit amin c6 SEQ ID NO: 8, L-CDR1
chira trinh tu axit amin ¢ SEQ ID NO: 13, L-CDR2 chra trinh ty axit amin ¢6 SEQ ID
NO: 15, va L-CDR3 chira trinh tu axit amin ¢6 SEQ ID NO: 17

H-CDRI chtra trinh tu axit amin ¢6 SEQ ID NO: 1, H-CDR2 chtra trinh ty axit
amin c¢6 SEQ ID NO: 4, H-CDR3 chira trinh ty axit amin ¢ SEQ ID NO: 9, L-CDRI
chira trinh tu axit amin ¢ SEQ ID NO: 13, L-CDR2 chtra trinh tyr axit amin ¢ SEQ ID
NO: 15, va L-CDR3 chura trinh ty axit amin c6 SEQ ID NO: 17,

H-CDRI chira trinh tu axit amin c6 SEQ ID NO: 2, H-CDR2 chra trinh tu axit
amin c6 SEQ ID NO: 5, H-CDR3 chua trinh ty axit amin c¢6 SEQ ID NO: 10, L-CDR1
chtra trinh tu axit amin c6 SEQ ID NO: 12, L-CDR2 chta trinh ty axit amin ¢6 SEQ ID
NO: 14, va L-CDR3 chtra trinh tu axit amin c6 SEQ ID NO: 16;

H-CDRI chira trinh tu axit amin ¢6 SEQ ID NO: 2, H-CDR2 chta trinh tu axit
amin ¢4 SEQ ID NO: 5, H-CDR3 chta trinh tu axit amin c6 SEQ ID NO: 10, L-CDR1
chira trinh tu axit amin ¢ SEQ ID NO: 13, L-CDR2 chta trinh ty axit amin c¢6 SEQ ID
NO: 15, va L-CDR3 chtra trinh ty axit amin c6 SEQ ID NO: 17;

H-CDRI1 chira trinh tu axit amin c6 SEQ ID NO: 3, H-CDR2 chta trinh tu axit
amin c6 SEQ ID NO: 6, H-CDR3 chtta trinh tu axit amin c6 SEQ ID NO: 11, L-CDR1
chtra trinh tu axit amin ¢6 SEQ ID NO: 12, L-CDR2 chira trinh ty axit amin c¢6 SEQ ID
NO: 14, va L-CDR3 chura trinh tu axit amin c6 SEQ ID NO: 16; hoac

H-CDRI1 chua trinh ty axit amin ¢ SEQ ID NO: 3, H-CDR2 chua trinh tu axit
amin ¢6 SEQ ID NO: 6, H-CDR3 chua trinh ty axit amin ¢6 SEQ ID NO: 11, L-CDR1
chtra trinh tu axit amin ¢ SEQ ID NO: 13, L-CDR2 chta trinh ty axit amin ¢6 SEQ ID
NO: 15, va L-CDR3 chtra trinh ty axit amin c6 SEQ ID NO: 17.

Theo mdt phuong an khéac, khang thé khang 4-1BB hodc manh lién két khéng
nguyén ctia n6 c6 thé chira ving bién ddi chudi néng chira H-CDR1 chira trinh ty axit
amin ¢6 SEQ ID NO: 1, 2 hoic 3, H-CDR2 chira trinh ty axit amin ¢6 SEQ ID NO: 4,5
hodc 6, va H-CDR3 chtra trinh ty axit amin ¢c6 SEQ ID NO: 7, 8,9, 10 hoac 11; va vung
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bién d6i chudi nhe chita L-CDRI1 chira trinh tu axit amin ¢6 SEQ ID NO: 12 hoic 13,
L-CDR2 chura trinh tu axit amin ¢6 SEQ ID NO: 14 hoac 15, va L-CDR3 chua trinh tu
axit amin c6 SEQ ID NO: 16 hodc 17.

Theo mdt phuong an khéc, khang thé khang 4-1BB hoic méanh lién két khang

nguyén cia né c¢6 thé chira viing bién dbi chudi ning chira trinh ty axit amin ¢6 SEQ ID
NO: 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28 hoac 29; va vung bién ddi chudi nhe chua
hodc vé ban chét gém ¢ trinh tu axit amin ¢6 SEQ ID NO: 30, 31, 32, 33, 34 hoac 88.

Trinh ty axit amin ctia ving bién dbi ctia khang thé khéng 4-1BB hoic manh lién

két khang nguyén duoc minh hoa trong Bang 2:

Béng 2

SEQ
D
NO

Ving bién d6i chudi ning nhim dich 4-1BB

18

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQAPGKG
LEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDGQRNSMREFDYWGQGTLVTVSS

19

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQAPGKG
LEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDAQRNSMREFDYWGQGTLVTVSS

20

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQAPGKG
LEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDAQRQSMREFDYWGQGTLVTVSS

21

EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQAPGKG
LEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTLYLQMNSLRA
EDAAVYYCAKHGGQKPTTKSSSAYGMDGWGQGTLVTVSS

22

EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQAPGKG
LEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTLYLQMNSLRA
EDTAVYYCAKHGGQKPTTKSSSAYGMDGWGQGTLVTVSS

23

QVQLQQSGAEVIKPGASVKLSCKASGYTFSSYWMHWVRQAPGQ
GLEWIGEINPGNGHTNYNEKFKSRATLTGDTSTSTVYMELSSLRSE
DTAVYYCARSFTTARAFAYWGQGTLVTVSS

24

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQAPGKC
LEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDGQRNSMREFDYWGQGTLVTVSS

25

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQAPGKC
LEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDAQRNSMREFDYWGQGTLVTVSS

26

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQAPGKC
LEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDAQRQSMREFDYWGQGTLVTVSS

13
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EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQAPGKC
27 | LEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTLYLQMNSLRA
EDAAVYYCAKHGGQKPTTKSSSAYGMDGWGQGTLVTVSS
EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQAPGKC
28 | LEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTLYLQMNSLRA
EDTAVYYCAKHGGQKPTTKSSSAYGMDGWGQGTLVTVSS
QVQLQQSGAEVIKPGASVKLSCKASGYTFSSY WMHWVRQAPGQ
29 | CLEWIGEINPGNGHTNYNEKFKSRATLTGDTSTSTVYMELSSLRSE
DTAVYYCARSFTTARAFAYWGQGTLVTVSS

SEQ
ID | Vung bién dbi chudi nhe nhiim dich 4-1BB
NO

QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLPGTAPK
30 | LLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCATW
DYSLSGYVFGGGTKLTVL
QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLPGTAPK
31 | LLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCATW
DYSLSGYVFGGGTKLTVL
DIVMTQSPAFLSVTPGEKVTITCRASQTISDYLHWYQQKPDQAPK
32 | LLIKYASQSISGIPSRFSGSGSGTDFTFTISSLEAEDAATYYCQDGHS
FPPTFGQGTKLEIKR A
QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLPGTAPK
33 | LLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCATW
DYSLSGYVFGCGTKLTVL
QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLPGTAPK
34 | LLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCATW
DYSLSGYVFGCGTKLTVL
DIVMTQSPAFLSVTPGEKVTITCRASQTISDYLHWYQQKPDQAPK
88 | LLIKYASQSISGIPSRFSGSGSGTDFTFTISSLEAEDAATYYCQDGHS
FPPTFGCGTKLEIKR

Vi duy, khang thé khang 4-1BB hodc manh lién két khdng nguyén ctia n6 c6 thé

chta:

ving bién ddi chudi ning chia trinh ty axit amin ¢6 SEQ ID NO: 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28 hodc 29, va ving bién dbi chudi nhe chira trinh ty axit amin
¢6 SEQ ID NO: 30;

ving bién déi chudi ning chira trinh tu axit amin c6 SEQ ID NO: 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, hodc 29, va ving bién ddi chudi nhe chira trinh ty axit amin
¢ SEQID NO: 31;

ving bién dbi chudi ning chira trinh ty axit amin ¢ SEQ ID NO: 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, hoic 29, va ving bién déi chudi nhe chira trinh ty axit amin
¢6 SEQ ID NO: 32;

14



51420

15/163

ving bién dbi chudi ning chira trinh ty axit amin c6 SEQ ID NO: 18, 19, 20, 21,
22,23, 24,25, 26, 27, 28 hogc 29, va ving bién d6i chudi nhe chura trinh ty axit amin
¢d SEQ ID NO: 33;

viung bién dbi chudi ning chira trinh tu axit amin c6 SEQ ID NO: 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28 hodc 29, va ving bién dbi chudi nhe chita trinh tu axit amin
¢6 SEQ ID NO: 34; hodc

vung bién ddi chudi ning chira trinh ty axit amin c6 SEQ ID NO: 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28 hoac 29, va vung bién dbi chudi nhe chira trinh tr axit amin
¢ SEQ ID NO: 88.

Trinh ty axit amin cta ving khung cta ving bién déi ctia khang thé khang 4-1BB

hodc manh lién két khang nguyén duge minh hoa trong Bang 3:

Bang 3
SEQ SEQ SEQ SEQ
ID | HFRL | ID | H-FR2 | ID | H-FR3 | ID |H-FR4
NO NO NO NO
RFTISRDN
g\é%%%s(}(} WVRQA SKNTLYL WGQ
35 |GILVAPG | 37 |PGKGLE | 41 |QVNSLRA | 45 | GILV
Jitehncts WVS EDTAVYY TVSS
CAR
RFTISRDN
g\é%gscf WVRQA SKNTLYL WGQ
35 | OGLVAPG | 37 |PGKGLE | 42 |QMNSLRA | 45 | GILV
Pifenente WVS - | EDAAVYY TVSS
CAK
RFTISRDN
g\é%%%sf WVRQA SKNTLYL WGQ
35 | JGLVAPO | 37 |PGKGLE | 43 |QMNSLRA | 45 | GILV
Pifesstnts WVS EDTAVYY TVSS
CAK
RATLTGD
ng\Lfgg)% WVRQA TSTSTVY WGQ
36 | SAUNIed | 38 |PGQGLE | 44 |MELSSLRS | 45 |GILV
WIG EDTAVYY TVSS
KASGYTFS
CAR
RFTISRDN
g\é%gsg WVRQA SKNTLYL WGQ
35 |GGLVOPS | 39 |PGKCLE | 41 |QMNSLRA | 45 |GILY
WVS EDTAVYY TVSS
ASGFTFS Ok
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RFTISRDN
g\ég%%sf WVRQA SKNTLYL WGQ
35 | oo &0 | 39 |PGKCLE | 42 |QMNSLRA | 45 |GTLV
s WVS EDAAVYY TVSS
CAK
RFTISRDN
g\é%{%%sc}(} WVRQA SKNTLYL WGQ
35 | QO QP | 39 |PGKCLE | 43 |QMNSLRA | 45 |GILV
Pipesaty WVS EDTAVYY TVSS
CAK
RATLTGD
gX%,%%SG WVRQA TSTSTVY WGQ
36 | GAUYISPU | 40 |PGQCLE | 44 |MELSSLRS | 45 |GILV
et WIG EDTAVYY TVSS
CAR
SEQ SEQ SEQ SEQ
D | LFRI | ID | L-FR2 | ID | L-FR3 | ID | LFR4
NO NO NO NO
- | GVPDRFSG
QSVLTQPP WYQQL SKSGTSAS FGGG
46 | SASGTPGR | 49 |PGTAPK | 51 |LAISGLRS | 53 |TKLT
RVTISC LLIY EDEADYY VL
C
GVPDREFSG
QSVLTQPP WYQQL SKSGTSAS FGGG
47 |SASGTPGQ| 49 |PGTAPK | 51 |LAISGLRS | 53 |TKLT
RVTISC LLIY EDEADYY VL
C
DIVMTQSP WYQQK glspggggs FGQG
48 | AFLSVTPG | 50 |PDQAPK | 52 54 | TKLEI
EKVTITC LLIK TISSLEAE KR
DAATYYC
GVPDREFSG
QSVLTQPP WYQQL SKSGTSAS FGCG
46 | SASGTPGR | 49 |PGTAPK | 51 |LAISGLRS | 55 |TKLT
RVTISC LLIY EDEADYY VL
C
GVPDRFSG
QSVLTQPP WYQQL SKSGTSAS FGCG
47 | SASGTPGQ| 49 |PGTAPK | 51 |LAISGLRS | 55 |TKLT
RVTISC LLIY | EDEADYY VL
C

Theo mdt phuong an khac, khéng thé khang 4-1BB hogc manh lién két khéng
nguyén cua nd co thé chtra chudi ning chira hoic v& ban chit gdm c6 trinh tur axit amin
c6 SEQ ID NO: 56, 57, 58, 59, 60 hodc 61; va chudi nhe chira hodc vé ban chét gdm c6
trinh tu axit amin c6 SEQ ID NO: 62, 63 hodc 64.
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Vi du, khang thé khéng 4-1BB hodc manh lién két khang nguyén cia né ¢6 thé

chia:

chudi ning chira hodc vé ban chét gém cd trinh tu axit amin ¢ SEQ ID NO: 56,
57, 58, 59, 60, hodc 61; va chudi nhe chtta hodc v& ban chét gém ¢6 trinh tu axit amin

¢6 SEQ ID NO: 62;

chudi ning chira hodc vé ban chét gdm c6 trinh tu axit amin ¢6 SEQ ID NO: 56,
57, 58, 59, 60 hodc 61; va chudi nhe chtra hoic vé ban chét gém ¢ trinh tu axit amin c6
SEQ ID NO: 63; hodc

chudi ning chira hodc vé ban chét gdm c6 trinh ty axit amin c6 SEQ ID NO: 56,

57, 58, 59, 60 hodc 61; va chudi nhe chita hodc v& ban chét gém ¢O trinh ty axit amin c6
SEQ ID NO: 64.

Theo mdt phuong 4n khac, khang thé khang 4-1BB hodc manh lién két khang
nguyén ctia n6 co thé 1a scFv (manh bién ddi don chudi), chua:

vung bién d6i chudi nang chira H-CDR1 chia trinh tu axit amin ¢6 SEQ ID NO:
1, 2 hodc 3, H-CDR2 chira trinh tu axit amin ¢6 SEQ ID NO: 4, 5 hodc 6, va H-CDR3
chtra trinh tu axit amin ¢6 SEQ ID NO: 7, 8, 9, 10 hodc 11; va

ving bién ddi chudi nhe chira L-CDR1 chuta trinh ty axit amin c6 SEQ ID NO:
12 hodc 13, L-CDR2 chira trinh tu axit amin c¢6 SEQ ID NO: 14 hodc 15, va L-CDR3
chra trinh tu axit amin ¢6 SEQ ID NO: 16 hodc 17,

trong d6 ving bién ddi chudi ning va ving bién ddi chudi nhe co thé dugc lién
két voi nhau theo thir tw bt ky mdt cach truc tiép (tic 14, khong c6 thanh phan lién két)
hoidc qua thanh phan lién két peptit.

Vi du, scFv khang 4-1BB c6 thé chua:

ving bién dbi chudi ning chira trinh ty axit amin c6 SEQ ID NO: 18, 19, 20, 21,
22,23, 24, 25,26,27, 28 hoac 29; va

ving bién dbi chudi nhe chita hodc vé ban chét gdm c6 trinh ty axit amin ¢6 SEQ
ID NO: 30, 31, 32, 33, 34 hoac 88,

trong d6 ving bién dbi chudi nang va ving bién dbi chudi nhe c6 thé dugc lién

két v&i nhau theo thi tu bt ki mot cach truc tiép hogc qua thanh phén lién két peptit.
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Vi du, scFv khang 4-1BB c6 thé chira:

vung bién d6i chudi ning chira hodc vé ban chét gém ¢6 trinh tu axit amin co
SEQ ID NO: 24, 25, 26, 27, 28 hoiic 29; va ving bién ddi chudi nhe chira hodc vé ban
chét gém c6 trinh tu axit amin c¢6 SEQ ID NO: 33;

ving bién dbi chudi ning chira hodc vé ban chét gém co trinh tu axit amin c6
SEQ ID NO: 24, 25, 26, 27, 28, hodic 29; va ving bién ddi chudi nhe chita hoc vé& ban
chét gdm c6 trinh ty axit amin c¢6 SEQ ID NO: 34; hodc

ving bién dbi chudi ning chura trinh ty axit amin c6 SEQ ID NO: 24, 25, 26, 27,
28 hoic 29, va ving bién dbi chudi nhe chira trinh ty axit amin ¢6 SEQ ID NO: 88,

trong d6 ving bién ddi chudi ning va vung bién ddi chudi nhe c6 thé duge lién
két v&i nhau theo thu tu bit ky mét cach truc tiép hodc qua thanh phén lién két peptit.

Theo sang ché, scFv khang 4-1BB chira ving bién ddi chudi nang va ving bién
d8i chudi nhe, theo thir tu bat ky. Vi du, scFv khang 4-1BB c6 thé chtra viing bién dbi
chudi nhe vi ving bién dbi chudi ning, theo huéng tir dau ciing N dén dau cung C. Theo
cach khéc, scFv khang 4-1BB c6 thé chira ving bién ddi chudi ning va ving bién dbi

chudi nhe, theo hudng tir diu cting N dén dAu cing C.

Gdc nhim dich HER2

Khéng thé dic hiéu kép khéng 4-1BB/khang HER2 c6 thé chira khang thé khéng
HER2 hodc manh lién két khdng nguyén cta n6 lam gdc nham dich HER2.

“HER?2 (thu thé yéu t6 tang truéng biéu mé ctia ngudi 2)” dugc ma hoa boi gen
ERBB2, va 1 thanh vién cta thu thé yéu t5 tang truéng biéu mdé (EGFR/ErbB). HER2
da dugc biét dén 1a dong vai trd thiét yéu trong viéc diéu hoa su ting sinh va biét hoa
ciia t& bao. Cu thé 13, khi lién két véi yéu td ting truéng ngoai bao, HER2 c6 xu hudng
manh 13 dugc tip hop thanh homo- va/hodc heterodime cling voi cac thy thé HER khac,
dan dén sy hoat héa mot sb dang ctia con duong truyén tin hiéu va cam Ung su chét theo
chu trinh, séng sét, hodc ting sinh té bao. Vi dy, protein HER2 c6 thé 1a cac polypeptit
dugc ndp luu véi sb truy cap trong ngan hang gen (GenBank) NP_004439.2,
NP_001005862.1, v.v. ma dugc ma hda bdi cac trinh tu nucleotit (mARN) duogc ndp luu
v6i s6 truy cap GenBank NM 004448.4, NM_001005862.3, v.v., tuong ung.
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Theo mdt phuong 4n, khéng thé khéng HER2 ¢6 thé dugc chon tir nhém bao gém

Trastuzumab, Pertuzumab, va Trastuzumab emtansine (T-DM1).

Ving lién két khéng nguyén ciia khang thé khang HER2 nhan biét HER2 1a khang
nguyén c6 thé 1a scFv, (scFv)z, Fab, Fab' hodc F(ab'), clia khang thé khang HER2 dugc

chon tir nhém bao gdm Trastuzumab, Pertuzumab, va Trastuzumab emtansine (T-DM1).

Khéng thé khang HER2 hoic méanh lién két khang nguyén ctia né c6 thé la khéng
thé khang HER2 hoic méanh lién két khing nguyén cua né chira 6 CDR cla

Trastuzumab, Pertuzumab, hodc Trastuzumab emtansine (T-DM1).

Theo mot phuong 4n, khang thé khang HER2 hodc méanh lién két khang nguyén
clia né c6 thé 1a trastuzumab hodc manh lién két khang nguyén ctia n6, hodc bién thé
cua no.

Vi duy, khang thé khang HER2 ho#c manh lién két khang nguyén ctia né c6 thé
chua:

H-CDRI1 chta trinh tu axit amin ¢ SEQ ID NO: 65;

H-CDR2 chua trinh tu axit amin ¢ SEQ ID NO: 66;

H-CDR3 chura trinh ty axit amin c6 SEQ ID NO: 67;

L-CDRI1 chtra trinh tu axit amin ¢c6 SEQ ID NO: 68;

L-CDR2 chtta trinh ty axit amin c¢6 SEQ ID NO: 69; va

L-CDR3 chtra trinh tu axit amin ¢6 SEQ ID NO: 70.

Trinh tu axit amin ca CDR ctia khang thé khdng HER2 hogc manh lién két khang

nguyén dugc minh hoa trong Bang 4:

Bang 4

SEQ SEQ SEQ

ID | VH_CDRI | ID VH_CDR2 ID | VH CDR3

NO NO NO
RIYPTNGYTRYADS WGGDGFYAM

65 | DTYIH 66 |y 67 | oy

SEQ SEQ SEQ

ID | L-CDRI D L-CDR2 D L-CDR3

NO NO NO

68 %ﬁSQDVNTA 69 | SASFLYS 70 | QQHYTTPPT
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Theo mot phuong an khac, khang thé khdang HER2 hodc manh lién két khang
nguyén cia né cb thé chira ving bién ddi chudi ning chira H-CDR1 chua trinh tur axit
amin c6 SEQ ID NO: 65, H-CDR2 chira trinh ty axit amin c6 SEQ ID NO: 66, va H-
CDR3 chira trinh tu axit amin ¢6 SEQ ID NO: 67; va viing bién d6i chudi nhe chura L-
CDRI1 chita trinh ty axit amin ¢6 SEQ ID NO: 68, L-CDR2 chra trinh tu axit amin ¢6
SEQ ID NO: 69, va L-CDR3 chua trinh ty axit amin ¢6 SEQ ID NO: 70.

Theo mot phuong an khac, khéang thé khang HER2 hogc manh lién két khang
nguyén clia né c6 thé chira ving bién ddi chudi ning chira hodc vé ban chét gdm c6 trinh
tu axit amin c6 SEQ ID NO: 71, va vung bién d6i chudi nhe chira hoic vé ban chit gém
¢ trinh ty axit amin c¢6 SEQ ID NO: 72.

Trinh tu axit amin ctia ving bién déi ctia khéng thé khang HER2 hodc manh lién
két khang nguyén duoc minh hoa trong Bang 5:

Bang 5

%1%0 Ving bién @i chudi ning nhim dich HER2
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPG
71 KGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQMN

SLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVS

1811331%0 Ving bién dbi chudi nhe nhim dich HER2
DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
72 APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFATYY

CQQHYTTPPTFGQGTKVEIKR

Theo mo6t phuong an khac, khang thé khang HER2 hodc manh lién két khang
nguyén ciia né c6 thé chira chudi ning chira hodc vé ban chit gdm c6 trinh tu axit amin
¢6 SEQ ID NO: 73 hoac 74; va chudi nhe chira hoic v& ban chét gém ¢é trinh tu axit
amin c¢6 SEQ ID NO: 75.

Theo mo6t phuong an khéc, khang thé khang HER2 hodc manh lién két khang
nguyén ctia nd co thé 1a scFv (manh bién ddi don chudi), chua:

ving bién ddi chudi ning chira H-CDRI1 chira trinh ty axit amin ¢6 SEQ ID NO:
65, H-CDR2 chta trinh tu axit amin ¢c6 SEQ ID NO: 66, va H-CDR3 chtra trinh tu axit
amin cé SEQ ID NO: 67; va '
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ving bién ddi chudi nhe chitra L-CDRI1 chira trinh tu axit amin c6 SEQ ID NO:
68, L-CDR2 chtra trinh tu axit amin c6 SEQ ID NO: 69, va L-CDR3 chta trinh ty axit
amin c6 SEQ ID NO: 70,

trong d6 ving bién dbi chudi ndng va ving bién ddi chudi nhe co thé dugce lién
két v&i nhau theo thir tu bat ky mot cach truc tiép (tirc 13, khong c6 thanh phén lién két)
hodc qua thanh phan lién két peptit.

Theo mot phuong an khéc, khang thé khang HER2 hogc manh lién két khang
nguyén ctia n6 c6 thé 14 scFv (manh bién dbi don chudi), chira:

ving bién dbi chudi ning chira hodc vé& ban chit gdm c6 trinh tu axit amin c6
SEQ ID NO: 71; va

vung bién ddi chudi nhe chira hoic vé ban chét g@)m ¢ trinh tu axit amin c6 SEQ
ID NO: 72,

trong d6 ving bién ddi chudi ning va ving bién ddi chudi nhe co thé dugce lién
két v6i nhau theo thit tu bat ky mot cach truc tiép hodc qua thanh phén lién két peptit.

Theo sang ché, scFv khang HER2 chita ving bién ddi chudi ning va ving bién
ddi chudi nhe, theo thir tu bat ky. Vi du, scFv khdang HER2 c¢6 thé chtra ving bién ddi
chudi nhe va viing bién dbi chudi nang, theo huéng tir dau ciing N dén dau cung C. Theo
cach khac, scFv khang HER2 c6 thé chtia ving bién dbi chudi nang va viing bién dbi
chudi nhe, theo hudng tir diu ciing N d¢én dau cung C.

Khéng thé dic hiéu kép

Sang ché d& xut khang thé dic hidu kép khang 4-1BB/khang HER?2 chua:

(1) khang thé khang HER2 hogc manh lién két khang nguyén ctia nd, lam gbe
nhéim dich HER2, ma c6 kha ning nhan biét va/hoic lién két ddc hidu véi protein HER2,
va

(2) khang thé khéng 4-1BB hogc manh lién két khang nguyén ctia no, lam gbe
nhim dich 4-1BB, ma c6 kha ning nhan biét va/hoic lién két dic hidu véi protein 4-
1BB.

Khang thé dic hiéu kép khang 4-1BB/khang HER2 c6 thé hoat héa qué trinh
fruyén tin hiéu 4-1BB chi khi duoc lién két ngang bdi té bao khéi u biéu hién HER2.
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Ngoai ra, khang thé khang 4-1BB hodc manh lién két khang nguyén ctia né dugc chira
trong khang thé dic hiéu kép c6 thé dugc dic trung boi su dinh vi va/hodc hoat hda chi
trong vi mdi trudng khéi u (tumor microenvironment - TME), va/hodc lam giam déng
k& doc tinh ddi v6i gan so véi khang thé khéng 4-1BB da c6, v6i sy duy tri hiéu luc tang

cudng dap ing mién dich va/hodc di€u tri khoi u.

Theo mot phuong 4n, khang thé dic hiéu kép c6 thé chira khang thé khang HER2
c6 chidu dai dy du va manh lién két khang nguyén (vi du, scFv) cta khang thé khang
4-1BB, trong d6 méanh lién két khdng nguyén cua khang th8 khang 4-1BB nay c6 thé
duoc lién két véi ddu ciing N, dau cing C, hoic ca hai dAu cung cua khang thé khéng
HER2 c6 chidu dai ddy da, mot cach truc tiép hodc qua thanh phin lién két peptit. Theo
mot phuong 4n khac, khang thé dic hiéu kép c6 thé chira khang thé khang 4-1BB c6
chidu dai ddy da va manh lién két khang nguyén (vi du, scFv) cta khang thé khang
HER2, trong d6 manh lién két khéng nguyén ctia khang th8 khang HER2 niy c6 thé
duoc lién két véi ddu cing N, dau ciing C, hogc ca hai dAu cung ctia khang thé khang 4-

BB c¢6 chidu dai ddy da, mot cach truc tiép hodc qua thanh phin lién két peptit.

Theo mdt phuong an, scFv duge chia trong khang thé dic hiéu kép c6 thé chira
ving bién ddi chudi ning va ving bién dbi chudi nhe theo thu tu bét ky. Vi du, scFv
duge chutra trong khang thé dac hiéu kép c6 thé chia ving bién d6i chudi nhe va ving
bién ddi chudi nang, theo hudng tir diu cling N dén du cung C, va tuy ¥ thanh phan
lién két peptit gifta ching, hodc theo cach khac, scFv dugc chta trong khang thé dic
hiéu kép c6 thé chira viing bién dbi chudi ning va ving bién d6i chudi nhe, theo huéng

tir dAu cing N dén du ciing C, va tily ¥ thanh phan lién két peptit gifta chung.

Khi khéng thé dac hiéu kép chia khang thé khang HER2 c6 chiéu dai day du va
scFv khang 4-1BB, khéng thé dac hiéu kép nay c6 thé chira:

(i) polypeptit thi nhét chira, theo huéng tir dAu cung N dén dau ciing C:
chudi ning ctia khang thé khang HER2,

tlty y, thanh phén lién két peptit (thanh phén lién két peptit thit nhét), va
scFv khang 4-1BB; va

(ii) polypeptit thtr hai chira chudi nhe ctia khang thé khang HER2,
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trong d6 scFv khang 4-1BB ¢6 thé chita, theo hudng tir ddu cing N dén dau cling

ving bién ddi chudi nhe ctia khang thé khéng 4-1BB,

tlly ¥, thanh phin lién két peptit (thanh phan lién két peptit thi hai), va
ving bién ddi chudi ning ctia khang thé khéng 4-1BB.

Theo cach khéc, khang thé dic hiéu kép c6 thé chia:

(i) polypeptit thtt nhat chira, theo hudng tir dau cing N dén dau cing C:
scFv khang 4-1BB,

tlty ¥, thanh phan lién két peptit (thanh phan lién két peptit thir nhét), va
chudi ning ctia khang thé khang HER2; va

(ii) polypeptit thir hai chira chudi nhe ctia khang thé khang HER2,

trong d6 scFv khang 4-1BB c6 thé chtra, theo hudng tur dAu cing N dén d4u cling

ving bién dbi chudi nhe ctia khéng thé khang 4-1BB,

tlly ¥, thanh phin lién két peptit (thanh phan lién két peptit tht hai), va
ving bién ddi chudi ning ctia khang thé khéng 4-1BB.

Theo céach khac, khang thé dic hidu kép c6 ‘thé chura:

(i) polypeptit thi nhat chira, theo hudng tir dAu cing N dén dau cing C:
chudi ning ctia khéng thé khang HER?2,

tly ¥, thanh phan lién két peptit (thanh phan lién két peptit thtr nhat), va
scFv khang 4-1BB; va

(ii) polypeptit thit hai chira chudi nhe ctia khéng thé khang HER?2,

trong d6 scFv khang 4-1BB c6 thé chira, theo hudng tir diu cing N dén dAu cling

ving bién dbi chudi ning ctia khang thé khang 4-1BB,

tlty ¥, thanh phan lién két peptit (thanh phan lién két peptit thit hai), va
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ving bién doi chudi nhe ctia khang thé khang 4-1BB.

Theo cach khac, khang thé dic hidu kép c6 thé chua:

(i) polypeptit thit nhat chita, theo hudng tir dAu cung N dén dau ciing C:
scFv khang 4-1BB,

tuy ¥, thanh phén lién két peptit (thanh phin lién két peptit thir nhét), va
chudi ning ctia khang thé khang HER2; va

(if) polypeptit thtr hai chira chudi nhe ctia khang thé khang HER2,

trong d6 scFv khang 4-1BB c6 thé chra, theo hudng tir ddu ciing N dén dau cling

ving bién dbi chudi ning ctia khang thé khéng 4-1BB,
tiy v, thanh phan lién két peptit (thanh phin lién két peptit thit hai), va
ving bién d6i chudi nhe cua khang thé khéng 4-1BB.

Khi khang thé dic hiéu kép chita khang thé khang 4-1BB c6 chiéu dai day du va
scFv khang HER?2, khang thé dic hiéu kép nay c6 thé chua:

(1) polypeptit thir nhét chira, theo hudng tir diu cting N dén dau cling C:
chudi ning ctia khéng thé khang 4-1BB,

fuy ¥, thanh phén lién két peptit (thanh phan lién két peptit thir nhat), va
scFv khang HER2; va

(ii) polypeptit thir hai chira chudi nhe cua khang thé khang 4-1BB,

trong d6 scFv khang HER2 ¢6 thé chtra, theo hudng tir ddu ciing N dén dAu cling

ving bién dbi chudi nhe ctia khang thé khang HER2,

tlty v, thanh phin lién két peptit (thanh phan lién két peptit thi hai), va
ving bién dbi chudi ning ctia khang thé khang HER2.

Theo céach khéc, khang thé dic higu kép c6 thé chira:

(i) polypeptit thir nhét chira, theo hudng tir dAu cing N dén dau ciing C:
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scFv khang HER2,

tly ¥, thanh phin lién két peptit (thanh phén lién két peptit thi nhét), va
chudi ning ctia khang thé khéng 4-1BB; va

(ii) polypeptit thir hai chira chudi nhe ctia khang thé khéng 4-1BB,

trong d6 scFv khang HER2 c6 thé chira, theo hudng tir ddu cing N dén dAu cling

ving bién dbi chudi nhe ctia khéng thé khang HER2,

tiy ¥, thanh phén lién két peptit (thanh phan lién két peptit thir hai), va
ving bién dbi chudi ning ctia khang thé khang HER2.

Theo cach khéc, khang thé dic hiéu kép c6 thé chira:

(i) polypeptit thir nhat chira, theo huéng tir dAu cung N dén dau cung C:
chudi ning ctia khang thé khéng 4-1BB,

tlly v, thanh phan lién két peptit (thanh phan lién két peptit thtt nhat), va
scFv khang HER2; va

(ii) polypeptit thir hai chira chudi nhe ctia khéng thé khang 4-1BB,

trong d6 scFv khang HER2 c6 thé chira, theo hudng tir dAu cing N dén dau cung

ving bién ddi chudi ning ctia khéng thé khang HER2,

tly v, thanh phén lién két peptit (thanh phan lién két peptit thtt hai), va
ving bién dbi chudi nhe ctia khang thé khéng HER2.

Theo céach khac, khéng thé dac higu kép c6 thé chira:

(i) polypeptit thir nhét chira, theo hudng tir diu cing N dén du cung C:
scFv khang HER2,

tlly ¥, thanh phin lién két peptit (thanh phan lién két peptit thit nhat), va
chudi ning ctia khang thé khang 4-1BB; va

(ii) polypeptit thi hai chira chudi nhe ctia khéng thé khang 4-1BB,
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trong d6 scFv khang HER?2 c6 thé chira, theo hudng tir dau cting N dén dau cung

ving bién d6i chudi nang cua khang thé khang HER2,

tiy ¥, thanh phan lién két peptit (thanh phan lién két peptit thit hai), va

ving bién ddi chudi nhe ctia khéng thé khang HER2.

Thanh phén lién két peptit thir nhit va thanh phan lién két peptit thtt hai c6 thé
ddc 18p, c6 mat hodc khong cé mét trong khang thé dic hiéu kép, va cé thé giéng nhau
hodc khac nhau.

Theo mdt phuwong an khac, ca gbc nhim dich HER2 va gbc nhim dich 4-1BB
duogc chua trong khang thé dic higu kép c6 thé 1a khéng thé c6 chiéu dai ddy du hoic
manh lién két khang nguyén chira CDR chudi ning, CDR chudi nhe, hoic tb hop cua
chiing, ma dugc lién két véi nhau mot cach truc tiép hogc qua thanh phén lién két peptit.

V6i viée mbi khang thé c6 thé lién két véi ca 4-1BB (chang han nhu, 4-1BB cua
nguoi) va HER2 (chéng han nhu, HER2 cta nguoi), cac trinh tu CDR, hodc trinh tyr Vy
(ving bién dbi chudi ning) va trinh tur Vi (ving bién ddi chudi nhe) nhu duge boc 16 &
day c6 thé duoc “tron va ghép cap” dé tao ra cac phan tir dic hiéu kép lién két khang 4-
1BB/khang HER2 khac.

Thanh phan lién két peptit

D4 khang thé c6 d tinh khiét cao, khang thé dic hidu kép c6 thé chtra thanh phan
lién két peptit gitta chudi ning va scFv trong polypeptit thi nhét (thanh phan lién két
peptit thir nhat), va/hodc gitta ving bién d6i ning va nhe trong scFv (thanh phén lién két
peptit thir hai).

Nhu duge st dung & ddy, thudt ngt “thanh phdn lién két peptit” c6 thé chi
oligopeptit bao gdm tir 1 dén 100 axit amin, cy thé 13 tir 2 &én 50 axit amin, mdi ching
c6 thé 12 loai axit amin bt ky ma khong c6 bit ky gidi han nao. Thanh phin lién két
peptit thong thudng bit ky c6 thé duge st dung c6 hodc khong c6 cai bién thich hop
theo muc dich cu th. Theo mot phuong 4n cu thé, thanh phan lién két peptit c6 thé chira,
vi du, géc Gly, Asn va/hodc Ser, va/hodc chira axit amin trung tinh chéng han nhu Thr
va/hoic Ala. Trinh tu axit amin thich hgp cho thanh phan lién két peptit c6 thé da biét
trong linh vuc k¥ thuat lién quan. Chiéu dai ctia thanh phn lién két peptit c6 thé duoc
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x4c dinh thich hop ndm trong giéi han ma khong anh hudng dén chic ning cla
polypeptit va/hodc scFv. Vi du, thanh phén lién két peptit co thé duoc tao thanh bing
cach bao gdm téng sb tir khoang 1 dén khoang 100 axit amin, tir khoang 2 dén khoang
50 axit amin, hodc tir khoang 5 dén khoang 25 (viduy, 1,2,3,4,5,6,7,8,9,10, 11, 12,
13,14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, hodc 25) axit amin, mdi ching doc lap duge
chon tir nhém bao gém Gly, Asn, Ser, Thr va Ala. Theo mdt phwong 4n, thanh phan lién
két peptit ¢6 thé dugc bidu difn dudi dang (GmSpn (m, 1, va n 1a s6 lugng cta “G”, “S”,
va “(GmS))”, tuong tng), va doc lap dugc chon tir s6 nguyén nam trong khoang tir
khoang 1 dén khoang 10, cu thé 13, 1, 2, 3, 4, 5, é, 7, 8, 9 hodc 10). Theo mot phuong
4n, thanh phén lién két peptit c6 thé 1a cic axit amin (GGGGS)2, (GGGGS)3,
(GGGGS)4, hodc (GS)9, nhung khodng gidi han & do.

St dung trong v hoc

Sang ché dé xuét viéc str dung khang thé dic hiéu kép trong y hoc dé ting cuong

dap tmg mién dich, va/hodc diu tri va/hoic ngin ngira bénh ung thu.

Cu thé hon, theo mot phuong 4n, sang ché dé& xuit duoc phdm chira khang thé
ddc hiéu kép lam thanh phan hoat tinh. Dugc pham con c6 thé chira chit mang dugc
dung. Dugc phdm c6 thé dugc sir dung dé tang cuong dép tmg mién dich, va/hoic dé

diéu tri va/hodc ngin ngira bénh ung thu.

Theo mot phuong an khac, sang ché dé xuét duogc phém dé diéu tri va/hodc ngin
nglra bénh ung thu, dugc phém nay chira khang thé dic hiéu kép 1am thanh phﬁn hoat
tinh.

Theo mét phuong 4n khéc, sang ché ¢ xuit phuong phép diéu tri va/hodc ngin
nglra bénh ung thu & 61 tuong can diéu tri, bao gém budc cho dbi tugng dung lugng cé
tac dung dugc ctia khang thé dic hidu kép hodc dugc phdm. Phuong phap con c6 thé
bao gdm budc nhan biét dbi tuong can diéu tri va/hodc ngin nglra bénh ung thu, trudce
budc dung.

Theo mdt phuong an khac, sang ché d& xuét viéc str dung khang thé dic hiéu kép
hodc duge phim trong diéu tri va/hodc ngin nglra bénh ung thu. Theo mét phuong én
khéc, sang ché dé xuét viéc st dung khang thé dic hiéu kép trong bao ché thuéc dé didu

tri va/hodc ngédn nglra bénh ung thu.
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Theo mdt sb phuong an, bénh ung thu cé thé duogc dic trung bdi su biéu hién cua

HER?2 hogc sy biéu hién qua mirc ctia HER2 (so v6i binh thuong).

Theo mét phuong an khéc, sang ché dé xuit duoc phdm dé ting cuong dap tng

mién dich, duoc phém nay chira khang thé dc hiéu kép lam thanh phén hoat tinh.

Theo mot phuong 4n khéc, sang ché d& xuét phuong phép ting cudng dép tng
mién dich & d6i tugng can diéu tri, bao gém bude cho @i tugng dung lugng c6 tac dung
dugc cua khang thé dic hiéu kép hodc duge phém cho ddi tuong. Phuong phap con cé
thé bao gdm budc nhan biét déi tugng cin tang curong dap tmg mién dich, trude bude

dung.

Theo mdt phuong 4n khac, sang ché dé xut viéc st dung khang thé dic higu kép
hodc duoc phdm dé ting cudng dap tng mién dich. Theo mot phuong én khac, sing ché
d& xudt viéc st dung khang thé dic hiéu kép trong bao ché thubc dé ting cudng dap tmg

mién dich.

Theo mét sé phuong 4n, khéng thé dic hiéu kép hodc duge phim c6 thé tang
cudng dép ung mién dich voi didu kién 1a 6 mit HER2. Vi dy, trong phuong phap ting
cudng dap tmg mién dich, d6i twong c6 thé c6 t& bao biéu hién HER2 hodc biéu hién

qué muc HER2 (vi dy, t€ bao ung thu biéu hién HER2 hogc biéu hién qué mirc HER2).

Bénh ung thu can dugc ngin ngira va/hodc diéu tri boi khang thé dic hidu kép
hoac duogc phém c6 thé lién quan dén 4-1BB va/hodc HER2, cu thé 13, bénh ung thu biéu
hién HER2 hoc biéu hién qua mizc HER2. Bénh ung thu ¢6 thé dugc chon tr bénh ung
thu ran va bénh ung thu mau. Bénh ung thu ¢6 thé 14, nhung khong gi¢i han ¢, mot hodc
nhiéu bénh duogc chon tir nhém bao gém bénh ung thu va, bénh ung thu rudt két, bénh
ung thu da day, bénh ung thu phéi (vi dy, caxinom té bao vay cua phéi, bénh ung thu
phdi t& bao nho, bénh ung thu phdi khong té bao nho, ung thu tuyén ctia phdi), caxinom
phuc mac, bénh ung thu da, caxinom té bao vay, u héc séc t& & da hodc nhan ciu, bénh
ung thu tryc trang, bénh ung thu gén hAu mon, bénh ung thu thyc quan, bénh u rudt non,
bénh ung thu tuyén ndi tiét, bénh ung thu tuyén can giép, bénh ung thu tuyén thuong
than, sacom md mém, bénh ung thu niéu dao, bénh bach cau man tinh hodc cép tinh, u
lympho bach huyét, bénh u gan, bénh ung thu da day-rudt, bénh ung thu tuy, bénh u
nguyén bao x6p, bénh ung thu cd, bénh ung thu budng trimg, bénh ung thu gan, bénh

ung thu bang quang, u tuyén té bio gan, bénh ung thu dai tryc trang, caxinom mang
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trong tr cung hodc caxinom tu cung, u tuyén nudc bot, bénh ung thu thén, bénh ung thu
c¢d tir cung, bénh ung thu tuyén tién liét, bénh ung thu 4m ho, bénh ung thu tuyén giap,
bénh ung thu dAu va cd, bénh ung thu ndo, bénh ung thu 6ng mat, bénh ung thu tai mat
va cac bénh tuong ty. Bénh ung thu cé thé 13 bénh ung thu nguyén phat hodc bénh ung

thu di cén.

Nhu duoc st dung & ddy, thudt ngit “ngén nglra va/hodc diéu tri bénh ung thu”
c¢6 thé chi su chét té bao ung thu, tc ché sy tang sinh té bao ung thu, gidm nhe triéu

chimg lién quan dén ung thu, tc ché sy di cin ung thu, v.v..

Nhu duoc st dung & day, thuat ngft “ting cudng dap tmg mién dich” ¢6 thé chi
su hoat héa tin hiéu 4-1BB, tdng cudng dap ung n;ién dich bat ky lién quan dén 4-1BB,
chéng han nhu hoat héa tin hiéu cam tmg béi 4-1BB (vi dy, hoat héa tin hiéu NF-kB
cam tmg boi 4-1BB, lam ting sy gidi phong xytokin, tiéu diét t& bao dich bsi € bao
mién dich, chdng han nhu té bao T, va tuong tu, nhung khong gidi han ¢ d6). Theo mot
s8 phuong 4n, su ting cuong dap img mién dich bdi khéng th dac hiéu kép dugc dé

xudt theo sang ché c6 thé xay ra khi c6 mat HER2.

Duoc phém con ¢6 thé chira chét mang, chét pha lodng va/hodc td duoc dugc
dung, ngoai khang thé déc hiéu kép lam thanh phén hoat tinh. Chat mang, chét pha lodng
va/hoic ta duoc duge dung co thé 1a chét bt ky duoc chon tir cac chét thuong duge sir
dung cho dang bao ché cta khang thé. Vi du, chit mang duoc dung c6 thé 1a mot hodc
nhiéu chat duogc chon tir nhdm bao gém lactoza, dextroza, sucroza, sorbitol, manitol,
tinh bdt, gdm acacia, canxi phosphat, alginat, gelatin, canxi silicat, xenluloza vi tinh thé,
polyvinylpyrolidon, xenluloza, nudc, xird, metyl xenluloza, metylhydroxy benzoat,

propylhydroxy benzoat, talc, magie stearat, va dau khoang, nhung khong gi¢i han & do.

Duoc phém con c6 thé chira mot hodc nhiéu chit dugc chon tir nhém bao gbm
chit 1am tron, chét lam udt, chét tao ngot, chét tang cudng huong vi, chét nhii hoa, chit

tao hdn dich, chét bao quan va chat twong tu.

Khang thé dic hiéu kép hodc dugce phdm c6 thé dugc dung cho d6i tuong qua
duong miéng hoic ngoai dudng tiéu hoa. Viée ding ngoai dudng tiéu hda c6 thé 14 tiém
trong tinh mach, tiém dudi da, tiém trong co, tiém trong mang bung, dung qua ndi mo,
ding tai chd, ding trong mfii, dung trong phdi hodc ding qua tryc trang. Boi vi viée

dung qua dudong miéng din dén su tiéu héa protein hodc peptit, nén thanh phan hoat tinh
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trong ché phdm diing qua duong miéng phai dugc phu hogc bao ché dé ngan su tiéu héa
& da day. Ngoai ra, ché pham cé thd dugc dung bang cich st dung thiét bi ty y cho
phép phan phéi thanh phan hoat tinh dén € bao dich (vi du, t& bao ung thu).

Nhu duge stir dung & ddy, thudt ngit “luong c6 tac dung dugc™ co thé chi luong
ma & d6 thanh phdn hoat tinh, khéng thé dic hiéu kép, c6 thé tao ra higu qua c6 ¥ nghia
vé mit duge ly trong viéc ngan ngira hodc diéu fri bénh ung thu. Lugng cé tic dung
duoc cua khang thé dic hidu kép, hodc lidu luong thich hop cta duge phdm dugc xac
dinh boi luong khéng thé dac hidu kép, c6 thé duge ké don theo nhiéu céch khac nhau,
phu thudc vao nhiéu yéu t5 khéc nhau, chéng han nhu tudi, trong lugng co thé, gidi tinh,
finh trang bénh ly, ché do an, téc d6 bai tiét, va/hodc do nhay phan img ctia bénh nhan,
dang bao ché, thoi gian dung, dudong dung, cach ding va cac yéu td twong tu. Vi du,
luong ¢6 tac dung duoc ctia khang thé dic higu kép, hodc liéu luong thich hop clia duge
pham, c6 thé ndm trong khoang tir khoang 0,001 dén khoang 1000 mg (lugng khang thé
dac hiéu kép)/kg (trong luong co thé), tir khoang 0,01 dén khoang 100 mg/kg, hodc tur
0,1 dén 50 mg/kg mdi ngay cho cé thé trudng thanh.

Péi tugng ding khang thé dic hiéu kép hodc duge phdm c6 thé 1a doi tuong dugc
chon tir d6ng vat co6 v, vi dy, nguoi, khi, chudt céng, chudt nhét, ché, meéo, chudt lang,
tho, chuot céng, chu6t nhét, ngua, gia suc, bo, va dong vat tuong tu, hodc té bao hoic
md thu duoce tir ching, nhung khong gidi han ¢ do, va c6 thé 1a d6i tuong mac bénh ung

thu.

Dugc phém c6 thé dugc bao ché véi chit mang va/hoic t4 dugc duge dung thanh
dang liéu don vi hogc dang nhiéu lidu bang phuong phap dé dang dugc thuc hién boi
ngudi ¢ hidu biét trung binh trong linh vie k§ thudt c6 lién quan. Dang lidu c6 thé 1a
dung dich trong diu hodc méi trudng trong nudc, hdn dich, xird, dung dich nhil héa,
chiét phém, bot, hat, vién nén, hodc vién nang, va con cd thé bao gém chét phan tan hodc
chét lam 6n dinh.

Polynucleotit, vecto tai 5 hop va diéu ché khang thé

Theo mot phuong 4n, sang ché dé xuét polynucleotit ma hoa khang thé dac hidu
kép. Vi du, polypeptit cd thé chira polynucleotit thir nhét ma héa chudi ning cua khang
thé khang HER2 nhu duge md ta & ddy va scFv ctia khang thé khang 4-1BB nhu dugc

mb t& & day, ma dugc lién két truc tiép hodc qua thanh phén lién két peptit; va
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polynucleotit thir hai ma héa chudi nhe cta khéng thé khang HER2. Theo cach khac,
polypeptit ¢ thé chita polynucleotit thir nhé4t mé héa chudi ning ctia khéng thé khang
4-1BB nhu dugc mo6 ta & day va scFv cua khang thé khang HER2 nhu duoc md ta & day,
ma duoc lién két truc tiép hodc qua thanh phan lién két peptit; va polynucleotit thit hai

ma héa chudi nhe cua khang thé khang 4-1BB.

Theo mdt phuong 4n khéc, séng ché dé xuét vecto tai td hop chira polynucleotit.
Vi du, vecto téi td hop c6 thé chira polynucleotit thit nhét va polynucleotit thit hai ciing
trong mot vecto hodc tach riéng trong hai vecto. Theo mét phuong an khéc, séng ché dé
xuét t& bao t&i td hop chira polynucleotit thir nhit va polynucleotit thit hai. Vi du, té bao

t4i t& hop c6 thé 1a t& bao duge chuyén nhidm véi vecto tai t6 hop.

Theo mot phuong 4n khac, sang ché d& xut phuong phép didu ché khang thé dic
hiéu kép, bao gdm budc biéu hién polynucleotit, vi du polynucleotit thir nhit va
polynucleotit thit hai, & té bao. Bude biéu hién polynucleotit c6 thé duoc thuc hién béng
cach nudi cdy t& bao chra polynucleotit (vi du, trong vecto tai tb hop) trong didu kién
cho phép su biéu hién ctia polynucleotit. Phuong phap con cé thé bao gdm budc tich
vi/hogc tinh ché khang thé khang 4-1BB hodc manh lién két khéng nguyén cla no tir

qud trinh nudi cdy t€ bao, sau budc biéu hién hodc nudi cay.

Thuat ngit “vecto” chi phuong tién biéu hién gen dich & t€ bao chil, vi du nhu
vecto plasmit, vecto cosmit, va vecto virut chéng han nhu vecto thé thuc khuin, vecto
adenovirut, vecto retrovirut va vecto virut lién quan dén adeno. Vecto téi to hop c6 thé
duoc tao cAu truc tir plasmit thudng xuyén dugce st dung trong linh vuc k¥ thuét (vi dy,
pSC101, pGV1106, pACYC177, ColEl, pKT230, pME290, pBR322, pUC8/9, pUC6,
pBD9, pHC79, plJ61, pLAFR1, pHV 14, nhém pGEX, nhém pET, va pUC19), thé thuc
khuén (vi du, Agt4AB, A-Charon, AAz1 va M13) hodc béng cach thao tac virut (vi du,
SV40, v.v.).

Trong vecto tai td hop, polynucleotit c6 thé duoc lién két theo cach hoat dong
duoc véi viung khoi dong. Thudt nglt “duge lién két theo cach hoat dong duoc” nham
n6i dén lién két chirc nang giita trinh tu nucleotit dang quan tdm va trinh tu diéu hoa
biéu hién (vi du, trinh tw ving khéi dong). Khi “dugc lign két theo cach hoat dong dugc”,
yéu t6 didu hoa c6 thé kiém soét qua trinh phién mé va/hodc dich mé ctia nucleotit dang

quan tam.
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Vecto tai td hop thudng c6 thé duoc tao cAu tric dudi dang vecto tich dong hodc
vecto biéu hién. Déi véi vecto bidu hién tai t6 hop, c6 thé st dung vecto néi chung c6
san trong linh vuc k§ thuét c6 lién quan dé biéu hién protein ngoai lai & té bao thuc vat,
dong vat hodc té bao vi khuan. Cac phuong phép da biét trong linh vuc k§ thuat c6 thé

dugc sir dung 8 tao cAu truc vecto tai tb hop.

D& sir dung & vat ch, chéng han nhu té bao nhan so hoic nhan thuc, vecto tai tb
hop ¢o thé duoc tao cu tric cho phit hgp. Vi dy, khi vecto dugce tao chu trac dudi dang
vecto biéu hién dé sir dung trong vat chti nhan so, vecto nay thuong bao gdm viing khoi
d6ng manh cho phién ma (vi dy, ving khoi dong pLxA, ving khoi dong CMV, vung
khoi dong trp, ving khéi dong lac, ving khai dong fac, ving khéi dong T7, v.v.), vi tri
lién két ribosom dé bét diu dich ma, va trinh tu két thic phién ma/dich ma. Mat khéc,
vecto biéu hién @ st dung trong vat chil nhan thuc bao gém didm khoi dau sao chép
didu khidn duoc & t& bio nhan thuc, ching han nhu diém khoi dau sao chép f1, diém
khéi dAu sao chép SV40, diém khoi dAu sao chép pMB1, diém khai dau sao chép adeno,
diém khoi du sao chép AAV, va diém khdi du sao chép BBV, nhung khong gidi han
& d6. Ngoai ra, vecto biéu hién thuong bao gbm ving khdi dong c6 ngudn gdc tir hé gen
clia t& bao dong vat ¢6 vi (vi du, ving khoi dong metalothionein) hodc virut cua dong
vat c6 va (vi dy, viing khéi dong mudn adenovirut, ving khai dong 7.5K virut vacxinia,
ving khai dong SV40, ving khéi dong cytomegalovirut, va ving khoi dong tk cta
HSV), va trinh ty bd sung chudi poly (A) 1a trinh ty két thic phién ma.

Té bao tai td hop c6 thé dugce tao ra bing cach dua vecto tai t6 hop vao té bao
cha thich hop. Mién 1a n6 cho phép tach dong tudn tu va biéu hién vecto tai tb hop theo
cach n dinh, té bao chu bét ky da biét trong linh vuc k¥ thuat c6 thé duoc st dung theo
sang ché. Vi du vé té bao chi nhén so ding dugc cho sang ché ¢6 thé duge chon tir E.
coli, Bacillus spp. ching han nhu Bacillus subtilis va Bacillus thuringiensis, va cac
chiing enterobacteriaceae ching han nhu Salmonella typhimurium, Serratia marcescens
va nhidu loai Pseudomonas khac nhau. C4c té bao cht nhan thuc c6 thé duge st dung
dé bién nap cé thé duoc chon tir, nhung khong gi6i han &, Saccharomyce cerevisiae, té
bao con tring, va té bao dong vat, ching han nhu Sp2/0, CHO (budng trimg chudt dong
Trung Quéc - Chinese hamster ovary) K1, CHO DG44, PER.C6, W138, BHK, COS-7,
293, HepG2, Huh7, 3T3, RIN va MDCK. |
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Polynucleotit hodc vecto tai tb hgp mang polynucleotit nay c6 thé duogc dua (dugc
chuyén nhiém) vao t& bao chu st dung phuong phép da biét trong linh vuc k§ thuat c6
litn quan. Vi dy, qué trinh chuyén nhidm nay c6 thé dugc thyc hién st dung phuong
phép CaCl2 hodc xung dién khi té bao chi 1a té bao nhan so. D6i véi t€ bao chi nhan
thue, viéc dua vao di truyén c6 thé dat duoc bing cach sir dung, nhung khong giéi han
&, tiém vao té bao, két tha canxi phosphat, xung dién, chuyén nhiém duoc trung gian boi

liposom hodc bin phé hat.

D8 lua chon té bao chu duge bién nap, c6 thé st dung loi thé cta kidu hinh lién
quan dén gen d4nh d4u lya chon theo phuong phap da biét trong linh vuc k¥ thuat. Vi
du, khi gen dénh d4u Iua chon 1a gen duge cho 1a khang mot khang sinh nhét dinh, té
bao chi ¢6 thé sinh trudng khi c6 mit khang sinh nay trong moi trudng @& chon thé bién
nap dang quan tam.

Theo mdt phuong 4n khéc, séng ché dé xuét phuong phéap san xuat khéng thé dac
hiéu kép, phuong phap nay bao gdm budc biéu hién polynucleotit hodc vecto tai t& hop
& té bao chu. Theo mot phuong dn, phuong phép san xudt c6 thé bao gém budc nudi cdy
té bao tai t6 hop chira polynucleotit hodc vecto tai t6 hop trong t& bao nay, va tiry y phan
lap va/hoc tinh ché khang thé tir mdi trudng nudi céy.

Vi du thwe hién sang ché

Duéi day, sang ché s& dugc md ta chi tiét hon bang céac vi du.

Céc vi du duéi day chi nhdm minh hoa sang ché va khéng dugc hidu 1a lam gioi
han sang ché.

Vi du 1. Khang thé khang 4-1BB
1.1 Didu ché khang thé don dong ctia ngudi ddy du khang 4-1BB

Khéng thé don dong ctia ngudi diy du khang 4-1BB & dang IgG ¢6 chidu dai day
du duogc sang loc béng cach chon loc éng mién dich thu vién thé thuc khun khéng 4-
1BB. Dé chon loc thu vién thé thuc khuén (thu duge tir KBio Health va CUREBIO)
khang cac phan tir dich, téng s6 bbn vong chon loc duge thuc hién béng cach st dung
éng mién dich dugc phi 4-1BB (s truy cdp NCBI NP_001552.2).

Khuén lac vi khuén tir 3 vong két qua d4u ra chon loc duoc sinh trudng trong SB-

Carbenicillin (Biomatik cat# A2311-5g) trong dia 96 giéng sdu dén khi duc, & d6 diém
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10! pfu cta thé tro thyc khuin VCSM13 (K-Bio Health) dugc bd sung vao mdi giéng.
Sau 1 gio chuyén nhim & 37°C bang cach l4c nhe (80 vong/phut), kanamyxin 70 pg/mL
duge bd sung va té bao duoc nudi cly qua dém & 30°C bing cich lic & didu kién 200

vong/phut.

Ngay tiép theo, dia dugc quay ly tdm va dich ndi chura thé thuc khuin dugc bd
sung vao dia ELISA dugc pht khang nguyén 4-1BB dugc phong bé bang 3%(thé tich/thé
tich) BSA (albumin huyét thanh bo) trong PBST (nuéc mudi dém phosphat véi Tween
20). Sau 1 gid 0 & nhiét d6 phong, dia dugc rira ba 1in bing PBST va khang thé khang
M13 (Sino Biological cat#11973-MMO05) duoc bd sung. Dia duoc G trong 1 gio, duoc
rita ba lan bing PBST, va hoat tinh lién két dugc do bing cach st dung
tetrametylbenzidin (TMB).

Chét gén két dic hiéu 4-1BB duoc khuéch dai ¢ giai trinh tw ADN plasmit. Céc
trinh tu cta ving bién dbi chudi nhe va chudi ning (VL va VH) dugce phén tich d nhan
biét trinh tu ddc nhit va x4c dinh d da dang trinh tu, nhu duge thé hién trong Bang 6
dén Bang 13 (gach chan: theo thit tyt CDR1, CDR2 va CDR3). Khéng thé khang 4-1BB
duoc ky hidu 1a BMUR (Urelumab cia BMS, patent M¥ s6 7,288,638) dugc st dung dé

so sanh hoat tinh chu van trong cac vi du dudi day.

Béang 6

1A10 Trinh ty axit amin (N’—C’)

Chudining | EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA
PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARDGQRNSMREFDY WGQGTLVTV
SSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTY
TCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAK TKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQ

VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG

SFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLS
LSLGK (SEQ ID NO: 56)

Ving  bién | EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA
461 chudi | PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL
ning (VH) | QMNSLRAEDTAVYYCARDGOQRNSMREFDYWGQGTLVTV
SS (SEQ ID NO: 18)
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H-CDRI SYDMS (SEQ ID NO: 1)

H-CDR2 WISYSGGSIYYADSVKG (SEQ ID NO: 4)

H-CDR3 DGQRNSMREFDY (SEQ ID NO: 7)

Chudinhe | QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIY ADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVLGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAG
VETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHE
GSTVEKTVAPAECS (SEQ ID NO: 62)

Ving  bién | QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP

ddi chudi nhe
(VL)

GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVL (SEQ ID NO: 30)

L-CDRI1 SGSSSNIGNNYVT (SEQ ID NO: 12)

L-CDR2 ADSHRPS (SEQ ID NO: 14)

L-CDR3 ATWDYSLSGYV (SEQ ID NO: 16)

Bang 7

1A10 M4 Trinh ty axit amin (N’—C’)

Chudi ning EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA
PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARDAQRNSMREFDYWGQGTLVTV
SSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTY
TCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLS
LSLGK (SEQ ID NO: 57)

Ving bié;n EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA

doi chudi | PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL

nang (VH) QMNSLRAEDTAVYYCARDAQRNSMREFDY WGQGTLVTV
SS (SEQ ID NO: 19)

H-CDRI1 SYDMS (SEQ ID NO: 1)

H-CDR2 WISYSGGSIYYADSVKG (SEQ ID NO: 4)

H-CDR3 DAQRNSMREFDY (SEQ ID NO: 8)

Chudi nhe QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP

GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
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EADYYCATWDYSLSGYVFGGGTKLTVLGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAG
VETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHE
GSTVEKTVAPAECS (SEQ ID NO: 62)

Ving bién | QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP
dbi chudi nhe | GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
(VL) EADYYCATWDYSLSGYVFGGGTKLTVL (SEQ ID NO: 30)
L-CDRI1 SGSSSNIGNNYVT (SEQ ID NO: 12)

L-CDR2 ADSHRPS (SEQ ID NO: 14)

L-CDR3 ATWDYSLSGYV (SEQ ID NO: 16)

Béang 8

1A10 M11 Trinh tw axit amin (N°’—C’)

Chudi ning EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA
PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARDAQROSMREFDYWGQGTLVTV
SSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTY
TCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLS
LSLGK (SEQ ID NO: 58)

Ving bién | EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA

doi chudi | PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL

nang (VH) QMNSLRAEDTAVYYCARDAQRQSMREFDYWGQGTLVTV
SS (SEQ ID NO: 20)

H-CDRI1 SYDMS (SEQ ID NO: 1)

H-CDR2 WISYSGGSIYYADSVKG (SEQ ID NO: 4)

H-CDR3 DAQRQSMREFDY (SEQ ID NO: 9)

Chudi nhe QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVLGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAG
VETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHE
GSTVEKTVAPAECS (SEQ ID'NO: 62)

Vung bién | QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP

dbi chudi nhe | GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED

(VL) EADYYCATWDYSLSGYVFGGGTKLTVL (SEQ ID NO: 30)
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L-CDR1 SGSSSNIGNNYVT (SEQ ID NO: 12)

L-CDR2 ADSHRPS (SEQ ID NO: 14)

L-CDR3 ATWDYSLSGYV (SEQ ID NO: 16)

Bang 9

1A10 M12 Trinh tw axit amin (N’—C’)

Chudi nang EVQLLESGGGLVQPGGSLRESCAASGFTFSSYDMSWVRQA
PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARDAQRNSMREFDYWGQGTLVTV
SSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTY
TCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFL
FPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLS
LSLGK (SEQ ID NO: 57)

V}‘mg bién EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA

doi chudi | PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL

nang (VH) QMNSLRAEDTAVYYCARDAQRNSMREFDYWGQGTLVTV
SS (SEQ ID NO: 19)

H-CDR1 SYDMS (SEQ ID NO: 1)

H-CDR2 WISYSGGSIYYADSVKG (SEQ ID NO: 4)

H-CDR3 DAQRNSMREFDY (SEQ ID NO: 8)

Chudi nhe QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVLGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAG
VETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHE
GSTVEKTVAPAECS (SEQ ID NO: 63)

V}‘mg 3 bién QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLP

ddi chudi nhe | GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED

(VL) EADYYCATWDYSLSGYVFGGGTKLTVL (SEQ ID NO: 31)

L-CDR1 SGSSSNIGNNYVT (SEQ ID NO: 12)

L-CDR2 ADSHRPS (SEQ ID NO: 14)

L-CDR3 ATWDYSLSGYV (SEQ ID NO: 16)
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Bang 10

1A10 M13 Trinh ty axit amin (N°—C’)

Chudi ning EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA
PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARDAQRQSMREFDY WGQGTLVTV
SSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTY
TCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLS
LSLGK (SEQ ID NO: 58)

Ving biéNn EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQA

a6i chudi | PGKGLEWVSWISYSGGSIYYADSVKGRFTISRDNSKNTLYL

néng (VH) QMNSLRAEDTAVYYCARDAQRQSMREFDYWGQGTLVTV
SS (SEQ ID NO: 20)

H-CDRI1 SYDMS (SEQ ID NO: 1)

H-CDR2 WISYSGGSIYYADSVKG (SEQ ID NO: 4)

H-CDR3 DAQRQSMREFDY (SEQ ID NO: 9)

Chudi nhe QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVLGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPVKAG
VETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHE
GSTVEKTVAPAECS (SEQ ID NO: 63)

Ving bién | QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLP

ddi chudi nhe | GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED

(VL) EADYYCATWDYSLSGYVFGGGTKLTVL (SEQ ID NO: 31)

L-CDR1 SGSSSNIGNNYVT (SEQ ID NO: 12)

L-CDR2 ADSHRPS (SEQ ID NO: 14)

L-CDR3 ATWDYSLSGYV (SEQ ID NO: 16)

Bang 11
1A12 Trinh ty axit amin (N’—C’)
Chudi ning EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQ

APGKGLEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDAAVYYCAKHGGQKPTTKSSSAYGMDGW
GQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKD
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YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPE
FLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAK TKPREEQFNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPP
SQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALH
NHYTQKSLSLSLGK (SEQ ID NO: 59)

Ving bié~n EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQ

doi chudi | APGKGLEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTL

nang (VH) YLQMNSLRAEDAAVYYCAKHGGQKPTTKSSSAYGMDGW
GQGTLVTVSS (SEQ ID NO: 21)

H-CDRI1 GYDMS (SEQ ID NO: 2)

H-CDR2 VIYPDDGNTYYADSVKG (SEQ ID NO: 5)

H-CDR3 HGGQKPTTKSSSAYGMDG (SEQ ID NO: 10)

Chudi nhe QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVLGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAG
VETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHE
GSTVEKTVAPAECS (SEQ ID NO: 62)

Ving bién | QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP

ddi chudi nhe | GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED

(VL) EADYYCATWDYSLSGYVFGGGTKLTVL (SEQ ID NO: 30)

L-CDRI1 SGSSSNIGNNYVT (SEQ ID NO: 12)

L-CDR2 ADSHRPS (SEQ ID NO: 14)

L-CDR3 ATWDYSLSGYV (SEQ ID NO: 16)

Béang 12
1A12 M1 Trinh ty axit amin (N’ —C’)
Chudi ning EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQ

APGKGLEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKHGGQKPTTKSSSAYGMDGW
GQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTKTYTCNVDHKPSNTKVDKRVESKY GPPCPPCPAPE
FLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPP
SQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
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TPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALH
NHY TQKSLSLSLGK (SEQ ID NO: 60)

Vung bié;n
doi chuoi
nang (VH)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQ
APGKGLEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKHGGQKPTTKSSSAYGMDGW
GQGTLVTVSS (SEQ ID NO: 22)

H-CDRI1

GYDMS (SEQ ID NO: 2)

H-CDR2

VIYPDDGNTYYADSVKG (SEQ ID NO: 5)

H-CDR3

HGGQKPTTKSSSAYGMDG (SEQ ID NO: 10)

Chudi nhe

QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWY QQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVLGQPKAAPSVTLF
PPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAG
VETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHE
GSTVEKTVAPAECS (SEQ ID NO: 63)

Ving  bién
ddi chudi nhe
(VL)

QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGGGTKLTVL

(SEQ ID NO: 31)

L-CDRI1

SGSSSNIGNNYVT (SEQ ID NO: 12)

L-CDR2

ADSHRPS (SEQ ID NO: 14)

L-CDR3

ATWDYSLSGYV (SEQ ID NO: 16)

Bang 13

AB41

Trinh ty axit amin (N’—C’)

Chudi ning

QVQLQQSGAEVIKPGASVKLSCKASGYTFSSYWMHWVRQ
APGQGLEWIGEINPGNGHTNYNEKFKSRATLTGDTSTSTV
YMELSSLRSEDTAVYYCARSFTTARAFAYWGQGTLVTVSS
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYT
CNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLF
PPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWY VDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKGLPSSIEK TISKAKGQPREPQVY TLPPSQEEMTKNQV
SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLS
LGK (SEQ ID NO: 61)

Ving bié;n
doi chuoi
nang (VH)

QVQLQQSGAEVIKPGASVKLSCKASGYTFSSYWMHWVRQ
APGQGLEWIGEINPGNGHTNYNEKFKSRATLTGDTSTSTV
YMELSSLRSEDTAVYYCARSFTTARAFAYWGQGTLVTVSS
(SEQ ID NO: 23)
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H-CDRI1 SYWMH (SEQ ID NO: 3)
H-CDR2 EINPGNGHTNYNEKFKS (SEQ ID NO: 6)
H-CDR3 SFTTARAFAY (SEQ ID NO: 11)

Chudinhe | DIVMTQSPAFLSVTPGEKVTITCRASQTISDYLHWYQQKPD
QAPKLLIKYASQSISGIPSRFSGSGSGTDFTFTISSLEAEDAA
TYYCQDGHSFPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC (SEQ ID NO: 64)

Ving bién | DIVMTQSPAFLSVTPGEKVTITCRASQTISDYLHWYQQKPD
d6i chuoi nhe | QAPKLLIKYASQSISGIPSRFSGSGSGTDFTFTISSLEAEDAA

(VL) TYYCQDGHSFPPTFGQGTKLEIKR (SEQ ID NO: 32)
L-CDRI RASQTISDYLH (SEQ ID NO: 13)

L-CDR2 YASQSIS (SEQ ID NO: 15)

L-CDR3 QDGHSFPPT (SEQ ID NO: 17)

1.2. Diéu ché khang thé scFv khang 4-1BB

Khéng thé scFv khang 4-1BB ¢6 céu tric 1a (N?)-VL-thanh phan lién két-VH-
(C”) duge didu ché bang cach sir dung ving bién dbi ctia khang thé don dong ctia ngudi
dAy du khang 4-1BB thé hién trong Bang 6 dén Béhg 13 ctia vi du 1.1, trong d6 gdc axit
amin “G” & vi tri 44 ctia ving bién ddi chudi nang dugc thay thé bang “C”, va gdc axit
amin “G” & vi trf 103 cta ving bién dbi chudi nhe dugc thay thé bang “C”. Thay thé
axit amin tit “G” thanh “C” nhu vy trong scFv c6 thé g6p phan lam ting d6 on dinh cta
khéng thé dic hiéu kép chira scFv 1am mét gde déc hidu v6i dich. Trinh ty axit amin cla
scFv khang 4-1BB da diéu ché dugc minh hoa trong Bang 14 dén Bang 19 dudi day,
trong khi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat ¢6 thé 4p dung cac thay
dbi hodc cai bién trinh tw axit amin theo cac phuong 4n dudi day dé dap tmg muc dich
cu thé, bao gém viéc ép dung céac loai thanh phén lién két peptit khac nhau chéng han
nhu (GGGGS)2, (GGGGS)3, (GGGGS)4 hodc (GS)9.

Bang 14

1A10 (scFv) Trinh tu axit amin (N’—C’)

Ving bién d6i | QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP
chudi nhe (VL) | GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGCGTKLTVL (SEQ ID NO: 33)
Thanh phan | GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)

lién ket
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Vung bién doi
chuoi nang
(VH)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQ

APGKCLEWVSWISYSGGSIY YADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCARDGQRNSMREFDY WGQGTLV
TVSS (SEQ ID NO: 24)

Bang 15

1A10
(scFv)

M

Trinh tu axit amin (N’—C’)

Ving bién doi
chuoi nhe (VL)

QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGCGTKLTVL (SEQ ID NO: 33)

Thénh,
lién két

phan

GGGGSGGGGSGGGGSGGGGS (SEQ ID NO:87)

Vimg bien doi
chuoi nang
(VH)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQ

APGKCLEWVSWISYSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCARDAQRNSMREFDYWGQGTLV
TVSS (SEQ ID NO: 25)

Bang 16

1A10
(scFv)

M12

Trinh tu axit amin (N’—C’)

Ving bién do6i
chuoi nhe (VL)

QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGCGTKLTVL (SEQ ID NO: 34)

Thanh
lién két

phan

GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)

Ving bién doi
chuoi ning

(VH)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMSWVRQ

APGKCLEWVSWISYSGGSIY YADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCARDAQRNSMREFDY WGQGTLV
TVSS (SEQ ID NO: 25)

Béang 17

1A12 (scFv)

Trinh ty axit amin (N°—C”)

Vung bién doi
chudi nhe (VL)

QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGCGTKLTVL (SEQ ID NO: 33)

Thanh phan | GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)
lién ket
Ving bién d6i | EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQ
chuoi ning | APGKCLEWVSVIYPDDGNTY YADSVKGRFTISRDNSKNTL
(VH) YLQMNSLRAEDAAVYYCAKHGGQKPTTKSSSAYGMDGW
GQGTLVTVSS (SEQ ID NO: 27)

Bang 18

1A12 M1 | Trinh ty axit amin (N°—C”)

(scFv)
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Ving bién doi
chudi nhe (VL)

QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNYVTWYQQLP
GTAPKLLIYADSHRPSGVPDRFSGSKSGTSASLAISGLRSED
EADYYCATWDYSLSGYVFGCGTKLTVL (SEQ ID NO:. 34)

Thénh,
lién két

phan

GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)

Vung bién doi
chuoi

EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMSWVRQ

ning | APGKCLEWVSVIYPDDGNTYYADSVKGRFTISRDNSKNTL
(VH) YLQMNSLRAEDTAVYYCAKHGGOKPTTKSSSAYGMDGW
GQGTLVTVSS (SEQ ID NO: 28)
Bang 19

AB41 (scFv)

Trinh ty axit amin (N’—C’)

Ving bién doi
chuoi nhe (VL)

DIVMTQSPAFLSVTPGEK VIITCRASQTISDYLHWYQQKPD
QAPKLLIKYASQSISGIPSRFSGSGSGTDFTFTISSLEAEDAA
TYYCQDGHSFPPTFGCGTKLEIKR (SEQ ID NO: 88)

Thénh,
lién két

phan

GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)

Ving bién do6i
chudi ndng
(VH)

QVQLQQSGAEVIKPGASVKLSCKASGYTFSSYWMHWVR
QAPGQCLEWIGEINPGNGHTNYNEKFKSRATLTGDTSTST
VYMELSSLRSEDTAVYYCARSFTTARAFAYWGQGTLVTVS
S (SEQ ID NO: 29)

43/163

1.3. Kha nang lién két khang nguyén ctia khéng thé khéng 4-1BB (dang IgG c6 chiéu
dai day du) v6i 4-1BB clia ngudi

(1) Hoat tinh lién két khang nguyén duoc do bing phuong phap ELISA

Dé danh gi4 hoat tinh lién két khédng nguyén, cc Gmg vién khang thé dugc diéu
ché trong vi du 1.1 duoc thyc hién thit nghiém ELISA. N6i ngén gon, vi dia dugc phu
protein 4-1BB-Fc clia nguoi (Sino Biological) & ndng d6 0,1 pug/mL trong PBS, 100
wl/giéng & 4°C qua dém, va sau d6 dugc phong bé bing 100 pl/giéng 5%(thé tich/thé
tich) BSA. Céc dung dich pha lodng nim 1an ctia khéng thé duoc lam giéng clia nguoi
(1A10, 1A12 va AB41) bét ddu tir 10 pg/mL dugc bd sung vao mdi giéng va t trong 1-
2 gitr & nhiét d6 phong (RT). Pia duoc rira bing PBS/Tween v sau d6 1 véi khéng thé
clia dé khang IgG ctia ngudi dugc lién hop véi Peroxidaza cdi ngua (Horse Radish
Peroxidase - HRP) (Thermo) trong 1 gid & nhiét d§ phong. Sau khi rira, dia dugc hién
anh bang co chit TMB va phan tich bang may ciuang phd & mat d6 quang hoc 450-
630nm.

Két qua thu dugc dugce thé hién trén Fig. 1a. Nhu dugc thé hién trén Fig. la, tat
ca céc khang thé khang 4-1BB duoc thir nghiém déu thé hién kha nang lién két 4-1BB.
(2) Hoat tinh lién két t& bao duoc do bang phuong phap FACS
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Pé d4nh gia hoat tinh lién két t& bao, cac tmg vién khéng thé dugc phan tich kha
ning lién két cta né véi 4-1BB dugce biéu hién & té bao dong vit c6 vu bing phuong
phép phan loai té bao hoat héa boi huynh quang (fluorescence-activated cell sorting -
FACS). N6i ngén gon, dong t& bao GloResponse™ NF«B-luc2/4-1BB Jurkat (Promega;
3x10° t bao), 1a t& bao Jurkat biéu hién 4-1BB trén bé mit ctia ching, dugc G voi khang
thé (1A10 va 1A12; mdi loai 10ug/mL). Sau khi rira bang dém FACS (1%(thé tich/thé
tich) BSA trong PBS), khang thé FITC-khéng IgG clia ngudi (Sigma, F9512, ndng do:
2,0mg/mL) duoc bd sung vao mdi giéng va 1 & 4°C trong 1 git. Cudng d6 huynh quang
trung binh (mean fluorescence intensity - MFI) ctia FITC duogc danh gia bang thiét bi
FACSCalibur (BD Biosciences).

Két qua thu duoe duge thé hién trén Fig. 1b. Nhu duoc thé hién trén Fig. 1b, tht
ca cac khang thé khang 4-1BB duoc thir nghiém déu thé hién kha ning lién két voi 4-
BB ma duoc biéu hién trén bé mat té bao va c6 thé lién két hiéu qua véi 4-1BB dugc
biéu hién & t& bao dong vat cd Vi
Vi du 2. Biéu ché khang thé khang HER2

Trastuzumab (Genentech; tir ddy dugc dé cap dén 1a “HER2(WT)”, s6 truy cép
DrugBank DB00072; khéng thé don dong IgG1 kapa clia ngudi), hodc manh lién két
khéng nguyén ctia n6, chang han nhu scFv c6 thé duoc st dung lam gbc nhim dich

HER?2 cho khang thé dic hiéu kép khéng 4-1BB/khdng HER2.
Trinh tu cia HER2(WT) dugc tém tt trong Bang 20 dudi day.

Ving hing dinh cta khang thé khang HER2 dugc chira trong khéng thé dic hiéu
kép c6 thé dugc cai bién bing cach dua nhidu hon mét dot bién hogc thay ddi vao IgG1
clia ngudi, mot phuong an lam vi dy, HER2(NA hodc N297A) dugce thé hién trong Bang
20 dudi day:

Bang 20

HER2(WT) | Trinh tu

Chubi ning | EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAP
GKGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQ
MNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSS
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVF
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LFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHINAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEK TISKAKGQPREPQVYTLPPSREEMTKNQV
SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFF
LYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSP
GK (SEQ ID NO: 73)

Chudinhe | DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPG
KAPKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFAT
YYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC (SEQ ID NO: 75) -

HER2(NA) | Trinh tw
(N297A)

Chudi néng EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAP
GKGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQ
MNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSS
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSW
NSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTK VDKKVEPKSCDKTHTCPPCPAPELLGGPSVF
LFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQV
SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFF
LYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSP
GK (SEQ ID NO: 74)

Chudinhe | DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPG
KAPKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLQPEDFAT
YYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC (SEQ ID NO: 75)

Vi du 3. Diéu ché khang thé dic hiéu kép khang 4-1BB/khang HER2

Céc (mg vién khang thé dac hiéu kép khang 4-1BB/khang HER2 dugc diéu ché
& dinh dang TeG c6 chidu dai ddy da (khang thé khang HER2)-scFv(khéng the khing 4-
1BB) hodc & dinh dang IgG c6 chidu dai ddy du (khang thé khang 4-1BB)-scFv(khang
thé khang HER2): Trong vi du nay, dong IgG khang HER2 va scFv 4-1BB duoc didu
ché trong vi du 2 va vi du 1.2, tuong tmg, dugc chon lam vi duy, dé diéu ché khang thé
dic hiéu kép khang 4-1BB/khang HER2 & dang dung hop IgG-scFv (manh khéng thé
scFv ctia mdt khang nguyén dugc dung hop voi dau cing C cta IgG cua khang nguyén
khac). Khi HER2 duogc dit trong phin IgG diy du, IgG1 v6i mach chinh dot bién gidm
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ADCC (N297A mutation; Cancer Cell, vol.19, issue 1, pp.101-113, etc.) dugc st dung,
va khi 4-1BB dugc dit trong phan IgG ddy du, IgG4 duge st dung.

Doan ADN 1 c¢¢ trinh ty nucleotit ma héa chudi ning cta khang thé IgG cua
khéng thé dic hiéu kép khing 4-1BB/khang HER2 dugc chén vao pcADN 3.4
(Invitrogen, A14697; plasmit 1), va doan ADN 2 ¢6 trinh tu nucleotit ma héa chudi nhe
ctia khang thé IgG clia khéng thé dic hiéu kép khang 4-1BB/khang HER2 duoc chén
vao pcADN 3.4 (Invitrogen, A14697; plasmit 2). Sau d6, doan ADN 3 ma héa scFv
dugc dung hop & mét phin ciia doan ADN 1 tuong tmg véi dau cing C cla vung Fc cua
khang thé IgG dugc chén vio plasmit 1, sit dung doan ADN 4 mé héa thanh phan lién
két peptit c6 chidu dai 15 axit amin gdm (GGGGS)3 hodc st dung doan ADN 5 ma hoa
thanh phan lién két peptit c6 chidu dai 18 axit amin gdm (GS)9, d& tao chu tric cac vecto
dé biéu hién khéng thé dac hiéu kép. Ngoai ra, d& lam 6n dinh scFv, nhu duoc mé ta
trong vi du 1.2, cai bién bd sung dugc 4p dung dé tao ra cdu disulfua dung hgp VL103-
VH44(VL103: VL c6 dot bién G=>C ¢ vi trf 103; VH 44: VH c6 dét bién G>C & vi tri

44) vao dau cting C ctia chudi nhe va dau cuing C ctia chudi ning, tuong tng.

Trong s6 cac khang thé dic hiéu kép duogc diéu ché, trinh tu cta chudi ning, chudi
nhe, scFv va doan ADN dugc stt dung trong diéu ché mot sd khéng thé dic hiéu kép lam
vi du duge minh hoa trong Bang 21 dén Bang 29. M6t hodc nhiéu hon mot dot bién didm
trong trinh tw axit amin c6 thé 4p dung trong khang thé duoc thé hién dudi day, nhim

muc dich cai thién d§ On dinh va hiéu lyc, lam gidm tinh sinh mién dich va v.v..

Bang 21

Khéng thé dic hiéu kép | Trinh ty axit amin (N’—C’)
HER2 NA)x1A10 1
Thanh | (1) Chudi ning | EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
phdn |cua khing thé | YIHWVRQAPGKGLEWVARIYPTNGYTRYADS
chudi | khang HER2 VKGRFTISADTSKNTAYLQMNSLRAEDTAVY
ning YCSRWGGDGFYAMDYWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEK TISKAKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
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SKLTVDKSRWQQGNVFSCSVMHEALHNHY T
QKSLSLSPGK (SEQ ID NO: 74)

(2) Thanh phan

GGGGSGGGGSGGGGS (SEQ ID NO: 85)

lién két
(3) scFv | VL QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNY
cla VTWYQQLPGTAPKLLIYADSHRPSGVPDRFSG
khang SKSGTSASLAISGLRSEDEADYYCATWDYSLS
thé GYVFGCGTKLTVL (SEQ ID NO: 33)
khéng 4- | Thanh | GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)
1BB phan
lién két
VH EVQLLESGGGLVQPGGSLRLSCAASGFTFSSY
DMSWVRQAPGKCLEWVSWISYSGGSIYYADS
VKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCARDGQRNSMREFDYWGQGTLVTVSS (SEQ
ID NO: 24)

Thanh phan chudi

nang

(O+@+3)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YTHWVRQAPGKGLEWVARIYPTNGYTRYADS
VK GRFTISADTSKNTAYLQMNSLRAEDTAVY
YCSRWGGDGFYAMDYWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTK VDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WILNGKEYKCKVSNKALPAPIEKTISKAK GQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHY T
QKSLSLSPGKGGGGSGGGGSGGGGSQSVLTQ
PPSASGTPGRRVTISCSGSSSNIGNNYVIWYQ
QLPGTAPKLLIYADSHRPSGVPDRFSGSKSGTS
ASLAISGLRSEDEADYYCATWDYSLSGYVFG
CGTKLTVLGGGGSGGGGSGGGGSGGGGSEV
QLLESGGGLVQPGGSLRLSCAASGFTFSSYDM
SWVRQAPGKCLEWVSWISYSGGSIYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYC
ARDGORNSMREFDYWGQGTLVTVSS (SEQ ID
NO: 76)

Thanh
phan
chudi
nhe

Chudi

nhe cua

khang thé khang

HER2

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRFSG
SRSGTDFTLTISSLQPEDFATYYCQQHYTTPPT
FGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)
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Khang thé dic hiéu kép
HER2 (NA)x1A10 2

Trinh tu axit amin (N’—C”)

Thanh
phan
chudi
nang

(D Chudi ning
cia khang thé
khang HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYADS
VKGRFTISADTSKNTAYLQMNSLRAEDTAVY
YCSRWGGDGFYAMDYWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHY'T
QKSLSLSPGK (SEQ ID NO: 74)

(2 Thanh phan

lién két

GSGSGSGSGSGSGSGSGS (SEQ ID NO: 86)

(3) scFv | VL QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNY
clia VIWYQQLPGTAPKLLIYADSHRPSGVPDRFSG
khang SKSGTSASLAISGLRSEDEADYYCATWDYSLS
thé GYVFGCGTKLTVL (SEQ ID NO: 33)
khéng 4- | Thanh | GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)
1BB phan
lién
két
VH EVQLLESGGGLVQPGGSLRLSCAASGFTFSSY
DMSWVRQAPGKCLEWVSWISYSGGSIYYADS
VKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCARDGQRNSMREFDYWGQGTLVTVSS (SEQ
ID NO: 24)
Thanh phan chudi | EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
ning YIHWVRQAPGKGLEWVARIYPTNGYTRYADS
(O+@+Q?) VKGRFTISADTSKNTAYLQMNSLRAEDTAVY

YCSRWGGDGFYAMDYWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP

VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTKVDKKVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQP

REPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHYT
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QKSLSLSPGKGSGSGSGSGSGSGSGSGSQSVL
TQPPSASGTPGRRVTISCSGSSSNIGNNYVTW
YQQLPGTAPKLLIYADSHRPSGVPDRFSGSKS
GTSASLAISGLRSEDEADYYCATWDYSLSGY
VFGCGTKLTVLGGGGSGGGGSGGGGSGGGG
SEVQLLESGGGLVQPGGSLRLSCAASGFTFSS
YDMSWVRQAPGKCLEWVSWISYSGGSIYYA
DSVKGRFTISRDNSKNTLYLQMNSLRAEDTA
VYYCARDGQRNSMREFDYWGQGTLVTVSS
(SEQ ID NO: 77)

Thanh | Chudi nhe cta | DIQMTQSPSSLSASVGDRVTITCRASQDVNTA

phin | khéng thé khang | VAWYQQKPGKAPKLLIYSASFLYSGVPSRFSG

chudi | HER2 SRSGTDFTLTISSLQPEDFATYYCQQHYTTPPT

nhe FGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)

Béang 23

Khang thé dic hiéu kép
HER2 (NA)x1A10 M4

Trinh ty axit amin (N’—C”)

Thanh
phan
chudi
ning

(1) Chudi nang
cia khang the
khang HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 74)

(2) Thanh phan
lién ket

GSGSGSGSGSGSGSGSGS (SEQ ID NO: 86)

(3) scFv | VL QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNY
cla VIWYQQLPGTAPKLLIYADSHRPSGVPDRFS
khang GSKSGTSASLAISGLRSEDEADYYCATWDYS
thé LSGYVFGCGTKLTVL (SEQ ID NO: 33)
khéng 4- | Thanh | GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)
1BB phan

lién két

VH EVQLLESGGGLVQPGGSLRLSCAASGFTFSSY

DMSWVRQAPGKCLEWVSWISYSGGSIYYAD
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SVKGRFTISRDNSKNTLYLQMNSLRAEDTAV
YYCARDAORNSMREFDYWGQGTLVTVSS
(SEQ ID NO: 25)

Thanh phan chudi
nang

O+@+®)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPINGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDK THTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEK TISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHY TQKSLSLSPGKGSGSGSGSGSGSGSGSG
SQSVLTQPPSASGTPGRRVTISCSGSSSNIGNN
YVIWYQQLPGTAPKLLIYADSHRPSGVPDRF
SGSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVLGGGGSGGGGSGGGGS
GGGGSEVQLLESGGGLVQPGGSLRLSCAASG
FTFSSYDMSWVRQAPGKCLEWVSWISYSGGS
[YYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDAQRNSMREFDYWGQGTLVT
VSS (SEQ ID NO: 78)

Thanh
phan
chudi
nhe

Chubi nhe cua
khang thé khéng
HER2

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRFS
GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPP
TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
Y ACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)

Bang 24

Khang thé dic hiéu kép
HER2 (NA)x1A10 M12

Trinh tu axit amin (N’—C’)

Thanh
phan
chudi
nang

(D Chudi ning
cia khang thé
khéang HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
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VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 74)

lién két

(2 Thanh phan

GSGSGSGSGSGSGSGSGS (SEQ ID NO: 86)

cua
khang
the

1BB

(3) scFv | VL

QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNY
VIWYQQLPGTAPKLLIYADSHRPSGVPDRFS
GSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVL (SEQ ID NO: 34)

khang 4- | Thanh

phén
lién két

GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSY
DMSWVRQAPGKCLEWVSWISYSGGSIYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDTAV
YYCARDAQRNSMREFDY WGQGTLVTVSS
(SEQ ID NO: 25)

nang

Thanh phan chudi

(O+@+B3)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TK GPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHY TQKSLSLSPGKGSGSGSGSGSGSGSGSG
SQSVLTQPPSASGTPGQRVTISCSGSSSNIGNN
YVTWYQQLPGTAPKLLIYADSHRPSGVPDRF
SGSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVLGGGGSGGGGSGGGGS
GGGGSEVQLLESGGGLVQPGGSLRLSCAASG
FTFSSYDMSWVRQAPGKCLEWVSWISYSGGS
[YYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDAQRNSMREFDYWGQGTLVT
VSS (SEQ ID NO: 79)

Thanh
phan
chudi
nhe

Chudi

HER2

nhe cua

khang thé khang

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRFS

GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPP
TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
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ASVVCLLNNFYPREAKVQWKVDNALQSGNS

QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)

Bang 25

Khing thé dic hidu kép
HER2 NA)x1A12 1

Trinh tyu axit amin (N’—C”)

Thanh
phan
chudi
nang

(1) Chudi nang
cia khang thé
khang HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 74)

(2 Thanh phén
lién két

GGGGSGGGGSGGGGS (SEQ ID NO: 85)

(3) scFv | VL QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNY
clia VIWYQQLPGTAPKLLIYADSHRPSGVPDRFS
khéng GSKSGTSASLAISGLRSEDEADYYCATWDYS
thé LSGYVFGCGTKLTVL (SEQ ID NO: 33)

khang 4- | Thanh | GGGGSGGGGSGGGGSGGGGS (SEQID NO: 87)
1BB phan

lién két ,

VH EVQLLESGGGLVQPGGSLRLSCAASGFTFSGY
DMSWVRQAPGKCLEWVSVIYPDDGNTYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDAAV
YYCAKHGGQKPTTKSSSAYGMDGWGQGTL
VTVSS (SEQ ID NO: 27)

Thanh phan chudi
nang

(O+@+@)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
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KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGKGGGGSGGGGSGGGGS
QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNY
VIWYQQLPGTAPKLLIYADSHRPSGVPDRFS
GSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVLGGGGSGGGGSGGGGS
GGGGSEVQLLESGGGLVQPGGSLRLSCAASG
FTFSGYDMSWVRQAPGKCLEWVSVIYPDDG
NTYYADSVKGRFTISRDNSKNTLYLQMNSLR
AEDAAVYYCAKHGGQKPTTKSSSAYGMDG
WGQGTLVTVSS (SEQ ID NO: 80)

Thanh
phan
chudi
nhe

Chudi npe cua
khang thé khang
HER2

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRES
GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPP
TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)

Béng 26

Khang thé dic hiéu kép
HER2 (NA)x1A12 2

Trinh ty axit amin (N°—C’)

Thanh
phén
chudi
nang

(D Chudi ning
cia khang thé
khang HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRETISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDK THTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 74)

(2 Thanh phan
lién két

GSGSGSGSGSGSGSGSGS (SEQ ID NO: 86)

(3) scFv | VL QSVLTQPPSASGTPGRRVTISCSGSSSNIGNNY

clua VIWYQQLPGTAPKLLIYADSHRPSGVPDRFS

khang GSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVL (SEQ ID NO: 33)
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thé
khang 4-
1BB

Thanh
phan
lién két

GGGGSGGGGSGGGGSGGGGS (SEQID NO: 87)

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSGY
DMSWVRQAPGKCLEWVSVIYPDDGNTYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDAAYV
YYCAKHGGOKPTTKSSSAYGMDGWGQGTL
VTVSS (SEQ ID NO: 27)

Thanh phan chudi
nang

(O+@+B)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGKGSGSGSGSGSGSGSGSG
SQSVLTQPPSASGTPGRRVTISCSGSSSNIGNN
YVTWYQQLPGTAPKLLIYADSHRPSGVPDRF
SGSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVLGGGGSGGGGSGGGGS
GGGGSEVQLLESGGGLVQPGGSLRLSCAASG
FTFSGYDMSWVRQAPGKCLEWVSVIYPDDG
NTYYADSVKGRFTISRDNSKNTLYLQMNSLR
AEDAAVYYCAKHGGQKPTTKSSSAYGMDG
WGQGTLVTVSS (SEQ ID NO: 81)

Thanh
phin
chudi
nhe

Chubi nhe cua
khang thé khang
HER2

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRFS
GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPP
TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)

Bang 27

Khang thé dic hidu kép
HER2 (NA)x1A12 M1

Trinh ty axit amin (N’—C”)

Thanh
phan
chudi
nang

(1) Chudi nang
cia khéng thé
khéng HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
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TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDK THTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVY TLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 74)

(2) Thanh phéan

lién két

GSGSGSGSGSGSGSGSGS (SEQ ID NO: 86)

(3) scFv | VL QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNY
clia VIWYQQLPGTAPKLLIYADSHRPSGVPDRES
khang GSKSGTSASLAISGLRSEDEADYYCATWDYS
thé LSGYVFGCGTKLTVL (SEQ ID NO: 34)
khang 4- | Thanh | GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)
1BB phan

lién két

VH EVQLLESGGGLVQPGGSLRLSCAASGFTFSGY

DMSWVRQAPGKCLEWVSVIYPDDGNTYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDTAV
YYCAKHGGQKPTTKSSSAYGMDGWGQGTL
VTVSS (SEQ ID NO: 28)

Thanh phan chudi

nang

(OLOLE)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYASTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGKGSGSGSGSGSGSGSGSG
SQSVLTQPPSASGTPGQRVTISCSGSSSNIGNN
YVIWYQQLPGTAPKLLIYADSHRPSGVPDRF
SGSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVLGGGGSGGGGSGGGGS
GGGGSEVQLLESGGGLVQPGGSLRLSCAASG
FTFSGYDMSWVRQAPGKCLEWVSVIYPDDG
NTYYADSVKGRFTISRDNSKNTLYLQMNSLR
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AEDTAVYYCAKHGGQKPTTKSSSAYGMDG
WGQGTLVTVSS (SEQ ID NO: 82)

Thanh
phan
chudi
nhe

Chuéi nhe cua
khang thé khang
HER2

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRFS
GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPP
TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)

Bang 28

Khang thé dic hiéu kép
HER2 (WT)x1A10 M12

Trinh ty axit amin (N’—C”)

Thanh
phan
chudi
ndng

(1) Chudi nang
cia khang thé
khang HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 73)

(2) Thanh phan
lién ket

GSGSGSGSGSGSGSGSGS (SEQ ID NO: 86)

(3) scFv | VL
cua
khang
thé

QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNY
VIWYQQLPGTAPKLLIYADSHRPSGVPDREFS
GSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVL (SEQ ID NO: 34)

khang 4-
1BB

Th?nh
phén
lién két

GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSY
DMSWVRQAPGKCLEWVSWISYSGGSIYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDTAV
YYCARDAQRNSMREFDYWGQGTLVTVSS
(SEQ ID NO: 25)

Thanh phan chudi
nang

(O+@+B3)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
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EPVIVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDK THTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHY TQKSLSLSPGKGSGSGSGSGSGSGSGSG
SQSVLTQPPSASGTPGQRVTISCSGSSSNIGNN
YVIWYQQLPGTAPKLLIYADSHRPSGVPDRF
SGSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVLGGGGSGGGGSGGGGS
GGGGSEVQLLESGGGLVQPGGSLRLSCAASG
FTFSSYDMSWVRQAPGKCLEWVSWISYSGGS
[YYADSVKGRFTISRDNSKNTLYLQMNSLRAE
DTAVYYCARDAQRNSMREFDYWGQGTLVT
VSS (SEQ ID NO: 83)

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRFS
GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPP
TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)

Thanh Chudi n;le; clua
phan | khang the khéang
chuoi | HER2
nhe

Bang 29

Khang thé dic hiéu kép
HER2 (WT)x1A12 M1

Trinh ty axit amin (N’—C”)

Thanh
phan
chudi
nang

(D Chudi ning
cia khang thé
khéang HER2

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 73)

(2) Thanh phan
lién két

GSGSGSGSGSGSGSGSGS (SEQ ID NO: 86)
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(3) scFv | VL
cua
khang
thé

QSVLTQPPSASGTPGQRVTISCSGSSSNIGNNY
VITWYQQLPGTAPKLLIYADSHRPSGVPDRES
GSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVL (SEQ ID NO: 34)

khéng 4- | Thanh
1BB phén
lién két

GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 87)

VH

EVQLLESGGGLVQPGGSLRLSCAASGFTFSGY
DMSWVRQAPGKCLEWVSVIYPDDGNTYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDTAV
YYCAKHGGOQKPTTKSSSAYGMDGWGQGTL
VTVSS (SEQ ID NO: 28)

Thanh phan chudi
nang

(O+@+®3)

EVQLVESGGGLVQPGGSLRLSCAASGFNIKDT
YIHWVRQAPGKGLEWVARIYPTNGYTRYAD
SVKGRFTISADTSKNTAYLQMNSLRAEDTAV
YYCSRWGGDGFYAMDYWGQGTLVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDK THTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWILNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVY TLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHY TQKSLSLSPGKGSGSGSGSGSGSGSGSG
SQSVLTQPPSASGTPGQRVTISCSGSSSNIGNN
YVIWYQQLPGTAPKLLIYADSHRPSGVPDRF
SGSKSGTSASLAISGLRSEDEADYYCATWDYS
LSGYVFGCGTKLTVLGGGGSGGGGSGGGGS
GGGGSEVQLLESGGGLVQPGGSLRLSCAASG
FTFSGYDMSWVRQAPGKCLEWVSVIYPDDG
NTYYADSVKGRFTISRDNSKNTLYLQMNSLR
AEDTAVYYCAKHGGQKPTTKSSSAYGMDG
WGQGTLVTVSS (SEQ ID NO: 84)

Thanh
phén
chudi
nhe

Chudi nhe cla
khang thé khang
HER2

DIQMTQSPSSLSASVGDRVTITCRASQDVNTA
VAWYQQKPGKAPKLLIYSASFLYSGVPSRFS
GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPP
TFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:
75)
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Vi du 4. Thir nghiém éai luc lién két clia khang thé dac higu kép (Bispecific Antibody -
BsAb)

4.1. Lién két voi HER2 ctia ngudi

Ai lyc lién két HER2 cua khang thé dic hiéu kép duoc thuc hién béng phuong
phép ELISA tham khao dén vi du 1.3(1). Néi ngén gon, vi dia 96 giéng (Nunc-Immuno
Plates, NUNC) dugc phu protein HER2-His ctia nguoi (Sino Biological, 10004-HO8H)
& nong d6 1 pg/mL trong PBS, 100 pl/giéng & 4°C qua dém, va sau d6 dugc phong bé
bing dém phong bé (200 pl/giéng 1%(thé tich/thé tich) BSA (albumin huyét thanh bo
(Gibco, 30063572)) trong PBS) trong 2 gid ¢ 37°C. Céc dung dich pha loang theo day
(bt ddu tir 0,1 uM) cta khang thé dic hiéu kép khang 4-1BB/khang HER2 duoc diéu
ché trong vi du 3 va khang thé khang HER2 (HER2(NA)) lam d6i chimg dugc bd sung
vao mdi giéng va u trong 1 gid & 37°C. Dia duqc‘ rira bang PBS/0,05% Tween20 va i
v6i khang thé Fab duoc lién hop véi HRP (Pierce, 31414) trong 1 gid ¢ 37°C. Sau khi
rira, dia dugc hién anh béng co chit TMB (Tetrametylbenzidin, Sigma, T0440) va dugc
phan tich bing méy quang phd & OD 450-650nm.

Két qua thu duoc duoc thé hién trén Fig. 2a va Fig. 2b. Nhu dugc thé hién trén
Fig. 2a va Fig. 2b, tit ca cac khang thé ddc hiéu kép khang 4-1BB/khang HER2 dugc
thir nghiém c6 thé lién két véi protein HER2 clia ngudi véi ai luc cao, tuong tu voi ai

luc ctia khang thé khang HER2 d6i chimg (NA).
4.2. Lién két voi 4-1BB clia ngudi

Ai luc lién két 4-1BB cua khang thé dic hiéu kép dugc thuc hién bing phuong
phap ELISA tham khao dén vi du 1.3(1). N6i ngén gon, vi dia 96 giéng (Nunc-Immuno
Plates, NUNC) duoc pht protein 4-1BB-His ctia nguoi (Sino Biological, 10041-HO8H)
& ndng d6 1 pg/mL trong PBS, 100 ul/giéng & 4°C qua dém, va sau d6 dugc phong bé
bing dém phong bé (200 pl/giéng 1%(thé tich/thé tich) BSA (albumin huyét thanh bo
(Gibco, 30063572)) trong PBS) trong 2 gio & 37°C. Céc dung dich pha lodng theo diy
(bat dAu tir 0,1 pM) ctia khang thé dic hiéu kép khang 4-1BB/khang HER2 dugc didu
ché trong vi du 3 va khéng thé khang HER2 (HER2(NA)) lam ddi chimg duoc bd sung
vao mdi giéng va 1 trong 1 gity & 37°C. Dia dugc ria bang PBS/0,05% Tween20 va

v6i khang thé Fab dugc lién hop v6i HRP (Pierce, 31414) trong 1 gio & 37°C. Sau khi
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rtta, dia dugc hién anh bang co chdt TMB va phan tich bing may quang phb & OD 450-
650nm.

Két qua thu dugc dugce thé hién trén Fig. 3a va Fig. 3b. Nhu dugc thé hién trén
Fig. 3a va Fig. 3b, tt ca céc khang thé dic hiéu kép khang 4-1BB/khang HER2 dugc
thtr nghiém c6 thé lién két v6i protein 4-1BB ctia ngudi véi ai luc cao, trong khi d6

khéang thé khang HER2 khong lién két véi protein 4-1BB ctia ngudi.

Cac két qua cua Fig. 2a, Fig. 2b, Fig. 3a, va Fig. 3b duoc dinh lugng va tom tit
trong Bang 30 dudi day:

Bang 30

EC50 (nM) HER2 4-1BB

HER2(NA) 0,134 N/A
HER2(WT)x1A10 M12 0,159 0,027
HER2(NA)x1A10 0,135 0,033
HER2(NA)x1A10 M4 0,148 0,025
HER2(NA)x1A10 M12 0,161 0,031
HER2(WT)x1A12 Ml 0,174 0,051
HER2(NA)x1A12 0,148 0,043
HER2(NA)x1A12 M1 0,143 0,048

Nhu duoc thé hién trong Bang 30, tat ca cac khang thé dic hiéu kép khang 4-
1BB/khang HER2 duoc thir nghiém c6 thé lién két voi ca protein HER2 cuia nguoi va
4-1BB ctia nguoi véi ai luc cao.

4.3. Lién két v6i HER2 ciia ngudi duge biéu hién trén bé mat té bao

Ai luc lign két ctia khéng thé dic hiéu kép véi cac té bao biéu hién HER2 trén bé
mit clia chung duoc thuc hién béng phan tich FACS tham khéo dén vi du 1.3(2).

Cac dong té bao khdi u nhu liét ké trong Bang 31 duge st dung. Sau khi phén
tach mdi dong té bao va ria trong PBS, s6 luong té bao duwoc dém va thiét lap 1a 2x10°
t& bao/100ul dém FACS, va sau d6 khéng thé khang HER2 hodc khang thé dac hidu kép
khéang 4-1BB/khang HER2 dugc xtr Iy & ndng d6 10ug/mL, va ching dugc phéan tmg &
4°C trong 1 gid. Sau phan tng, t& bao dugc rira trong dém FACS, va sau d6 khang thé
ddc hiéu ving hing dinh (Fc) danh ddu FITC (thé 1ién hop cua dé khang IgG ciia ngudi
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FITC, ddc hiéu Fc, Sigma, F9512, néng do: 2,0mg/mL) dugc tao huyén phu trong
2ul/2x10° té bao/100pl dém FACS, va duge phan fmg & 4°C trong 1 gio. Sau phan Ung,
té bao duoc ria trong dém FACS, phén tich bing cach st dung thiét bi FACSCalibur.
Nhom ddi chimg am chi duoc xi Iy véi khang thé dic hidu ving hang dinh (Fc) danh
diu FITC. D8 so sanh murc bidu hién cua HER2 gifta cac dong té bao ung thu nay, gia
tri ctia két qua v& sy dich chuyén dinh trong nhém thi nghiém dugc chia cho két qua vé
su dich chuyén dinh trong nhém ddi ching 4m (T 1& cudng @ huynh quang trung binh
=Ty 16 MFI: MFI ctia khéng thé thir nghiém/MFI ctia khéng thé th hai).

Két qua thu dugc dugc thé hién trong Bang 31 dudi day:
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Béang 31
Ty 186 MFI
Dong té bao khing | p1rpox1A10 | HER2x1A12
HER2

NCI-N87 | Daday |ATCC, CRL-5822| 104 139 145
BT-474 Vi | ATCC, HTB-20 81 102 90
Calu-3 Phéi | ATCC, HTB-55 74 82 82
HCC1954 Vi |ATCC, CRL-2338| 32 40 42
JIMT1 Vi |DSMZ, ACC 589 26 27 25
HT29 Rudt két | ATCC, HTB-38 6,1 6,0 7.4
MCE-7 Vi | ATCC, HTB-22 5,2 4,9 5,8
MDA-MB231| Vua | ATCC, HTB-26 1,2 1,4 1,6
H929 MM |ATCC, CRL-9068| 0,9 1,4 1,4
Jurkat ALL | ATCC, TIB-152 1,0 1,3 1,6

(Ty 16 MFI: MFI cua khéng thé thi nhat / MFI cta khang thé tht hai)

Nhu duge thé hién trong Bang 31, tat ca cac khang thé dic hiéu kép khang 4-
1BB/khang HER2 duogc thtr nghiém co thé lién két v6i protein HER2 clia ngudi dugc
biéu hién trén bé mit € bao.

Vidy 5. Ai lyc lién két ciia BsAb voi 4-1BB (SPR)

Trong thi nghiém cong hudng plasmon bé mit (SPR), khang thé dac hidu kép
khéng 4-1BB/khang HER2 dugc bt giit riéng ré& trén dong chay té bao 2, 3 va 4, giit
dong chay t& bao 1 1am tham chiéu, trén chip cam bién CM5 Biocore® series S (GE
Healthcare, BR100530) ma khang thé khang Fab ctia nguoi (GE Healthcare, 28958325)
da duoc cb dinh trén d6 bing cach ghép ndi amin. Protein 4-1BB tai t6 hop clia ngudi
(ACROBiosystems, 41B-H5227) dugc chay qua chip & céc ndng dd 400, 200, 100, 50,
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25,12,5, 6,25, 3,13, 1,56 va 0,78 nM & 30 pl/phut trong 300 gidy, sau d6 la pha phén ly
400 gidy. Qua trinh tdi tao duoc thuc hién véi Glyxin-HCl 10 mM (dd pH 2,0) (GE
Healthcare, BR100355).

Két qua thu dugc duge thé hién trong Bang 32 dudi day:

Bang 32
Khang thé KD (M) kon(1/Ms) kdis(1/s)
HER2(WT)x1A10 M12 2,11E-09 - 2,55E+05 5,38E-04
HER2(NA)x1A10 M12 2,35E-09 2,69E+05 6,33E-04
HER2(WT)x1A12 M1 1,24E-08 6,57E+04 8,11E-04
HER2(NA)x1A12 M1 1,38E-08 6,74E+04 9,27E-04

Nhu dugc thé hién trong Béang 32, cic khang thé dic hiéu kép khéng 4-
1BB/khdng HER2 dugc thir nghiém déu thé hién 4i luc lién két 4-1BB cao.

Vi du 6. Hoat héa tin hiéu 4-1BB
6.1. BsAb so véi khang thé dic hiéu don

Trong vi du nay, dé do mirc hoat hoa tin hiéu 4-1BB, dong té bao GloResponse™
NF«B-luc2/4-1BB Jurkat (Promega), dugc cai bién di truyén dé biéu hién 6n dinh 4-
IBB ctia ngudi va luciferaza xudi dong cta yéu t§ dap tng, duge sir dung lam té bao
hi¢u tng, va té bao ung thu biéu hién hoic khong biéu hién HER2 dugc st dung lam té
bao dich. N6i ngén gon, NCI-N87 (biéu hién HER2; 2,5X10* té bao) hoic MDA-MB-
231 (khéng biéu hién HER2; 2,5X10* t bao) lam té bao dich dwoc cdy trong dia thit
nghiém 96 giéng va nudi cdy qua dém. Vao ngay thir nghiém, khang thé dic hiéu kép
khéng 4-1BB/khéng HER2 (vi du 3) cin dugc thir nghiém va té bao Jurkat hiéu tng
(2,5X10* té bao) duge bd sung vao dia. Sau 6 gid 1, chit phan img Bio-Glo™ (Promega)

duoc bd sung va d6 phét quang duge do bing cach st dung may doc vi dia.

Két qua thu dugc duoc thé hién trén Fig. 4a (dong té bao NCI-N87) va Fig. 4b
(dong té bao MDA-MB-231) duéi day. Trén F ig. 4a va Fig. 4b, BMUR (Urelumab cuta
BMS, patent My sb 7,288,638) chi khang thé khang 4-1BB dugc stt dung dé so sénh
hoat tinh cht van. Nhu dugc thé hién trén Fig. 4a va Fig. 4b, khang thé dic hiéu kép
khang 4-1BB/khdng HER2 din dén su hoat héa manh tin hiéu 4-1BB chi khi duoc nu6i
cdy dong thoi véi t& bao bidu hién HER2 cao. Khang thé don dong khéng 4-1BB duoc
lién két ngang véi Fe thé hién hoat tinh rat thdp. -
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6.2. Hoat hoa 4-1BB & céc té bao biéu hién HER2 (I)

Trong vi du nay, d& do mirc hoat héa tin hiéu 4-1BB, dong té bao GloResponse™
NF«B-luc2/4-1BB Jurkat (Promega), duoc cai bién di truyén dé biéu hién 6n dinh 4-
1BB cuia ngudi va luciferaza xu6i dong cua yéu t6 dép ung duoc st dung 1am té bao
hiéu g, va té bao ung thu biéu hién hoic khong biéu hién HER2 dugc sir dung 1am té
bao dich. N6i ngén gon, cac t& bao ung thu biéu hien HER2 (NCI-N87, Calu-3,
HCC1954, JIMT1, ZR-75-1) hodc khéng biéu hién HER2 (MDA-MB231, MCF-7,
A431, BxPC-3) lam té bao dich (mdi loai 2,5x10* té bao/giéng) dugc cdy trong dia thu
nghiém 96 giéng va nudi cdy qua dém. Vao ngay thir nghiém, khang thé dic hiéu kép
khang 4-1BB/khang HER2 (vi du 3; 15 nM, pha lodng 4 14n hosc 20 nM, pha lodng 5
l4n hodc 100 nM, pha lodng 5 14n) cin duoc thir nghiém va té bao Jurkat hiéu ung
(2,5x10* t& bao/giéng) duoc bd sung vao dia. Sau 6 gid 1, chét phan tng Bio-Glo™

duge bd sung va do phat quang dugc do bing cach sit dung médy doc vi dia.

Két qua thu dugc dugce thé hién trén Fig. S5a dén Fig. 5i. Nhu duogc thé hién trén
Fig. Sa dén Fig. 5i, khang thé dic hiéu kép khang 4-1BB/khang HER2 dén dén su hoat
hoéa manh tin hiéu 4-1BB chi khi dugc nudi ciy ddng thoi voi té bao biéu hién HER2.

6.3. Hoat hoa 4-1BB & c4c té bao biéu hién HER2 (1I)

Trong vi du nay, d& do mutc hoat héa tin hiéu 4-1BB, dong t€ bao GloResponse™
NF«B-luc2/4-1BB Jurkat (Promega), dugc cai bién di truyén dé biéu hién 6n dinh 4-
1BB cua ngudi va luciferaza xu6i dong cua yéu t6 dap img dugc st dung lam t& bao
hiéu tng. N6i ngén gon, t& bao dich biéu hién HER2 (Calu-3 hogc HCC1954; 2,5x10*
té bao/giéng) dugc cdy trong dia thir nghiém 96 giéng va nudi cdy qua dém. Vao ngay
thr nghiém, khang thé dic hiéu kép khang 4-1BB/khang HER2 (vi du 3; 20 nM, pha
logng 5 14n hoic 133 nM, pha lodng 6 14n) can dugc thir nghiém va té bao Jurkat hiéu
{mg (2,5x10* té bao/giéng) dugc bd sung vao dia. Sau 6 gid 1, chét phan tmg Bio-Glo™

duge bd sung va d6 phat quang dugc do biang cach st dung may doc vi dia.

Két qua thu dugce duge thé hién trén Fig. 6a va Fig. 6b. Nhu dugc thé hién trén
Fig. 6a va Fig. 6b, tit ca cic khang thé dic hiéu kép khang 4-1BB/khang HER2 duoc
thir nghiém din dén su hoat héa manh tin hidu 4-1BB chi khi dugc nuéi ciy dong thoi
véi té bao biéu hién HER?2 cao.
6.4. Binh lugng HER2
63



51420 64/163

Muec biéu hién HER2 trén bé mit té bao duoc dinh lugng & cac dong té bao ung
thu khéac nhau st dung kit dinh lugng QIFIKIT (Dako) theo khuyén nghi ctia nha san
xudt. Noi ngén gon, té bao dugc nhudm bing khang thé don dong khang HER2 chudt
nhit khong duoc danh dau (R&D systems) hodc d6i chimg isotyp IgG2b ctia chudt nhit
d tinh ché (R&D systems) & nong d6 lam béo hoa. Sau khi rira, té bao da nhudém va hat
hiéu chuén tir kit dugce danh diu ddng thoi véi cung khang thé thir cAp ctia dé khang IgG
chudt nhét duge lién hop véi FITC tir kit. Té bao dugc danh déu va hat hidu chuén dugce
phén tich trén may do t& bao dong chay. Hdi quy tuyén tinh duge thuc hién st dung gia
tri MFT tir hat hiéu chudn. ABC (kha ning lién két khéng thé - Antibody-Binding
Capacity) dugc ngoai suy tir dudng hdi quy nay va sABC (ABC riéng - specific ABC)
duge xéc dinh bing cach 1y ABC ctia khéng thé khang HER2 trir di ABC cla khang
thé d6i chimg isotyp.

Két qua thu dugc dugc thé hién trong Bang 33.

Bang 33
Dong té bao HER2 sABC
NCI-N§7 ATCC, CRL-5822 1.755.033
Calu-3 ATCC, HTB-55 734.348
HCC1954 ATCC, CRL-2338 497.805
JIMT1 DSMZ, ACC 589 93.113
ZR-75-1 ATCC, CRL-1500 25.360
A431 ATCC, CRL-1555 13.130
MCE-7 ATCC, HTB-22 8.525
MDA-MB231 ATCC, HTB-26 3.841
BxPC-3 ATCC, CRL-1687 2.013

Nhu dugc thé hién trong Bang 33, sABC cta 9 dong té bao ung thu duoc xac
dinh. |

6.5. Tuong quan gitta HER2 sABC va su truyén tin hidu NF-kB dugc cam tmg boi 4-
1BB

Muc HER2 dugc do trong vi du 6.4 dugc chuén héa dén mirc HER2 duoc biéu
hién bdi HCC1954. Mrc hoat hoa 4-1BB béi khang thé dic hiéu kép duoc xac dinh la
mtc t8i da ctia thay ddi gdp sé 14n so véi dbi chimg trong thir nghiém bao céo 4-1BB
NF-kB luciferaza cta vi du 6.2. Dién tich chung chi ra khoang tin cdy cho hiéu chuin

tuyén tinh.
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Két qua thu duoc duge thé hién trén Fig. 7. Nhu duoc thé hién trén Fig. 7, su hoat
héa 4-1BB bdi khang thé dic hiéu kép khang 4-1BB/khédng HER?2 thé hién twong quan

manh véi su biéu hién ctia HER2 trén bé mit t& bao.
Vi du 7. Bép Gng mién dich t& bao T
7.1. Tac dong dén su giai phong xytokin

Dé thir nghiém kha ning cta khang thé dic hidu kép trong viéc kich thich dap
tmg té bao don nhan mau ngoai vi clia ngudi (PBMC), ndng do ctia IFN-gama trong
dich ndi duge do. PBMC cua ngudi dugc nudi cdy ddng thoi véi té bao ung thu
HCC1954 biéu hién HER2 khi c6 mit khéng thé khang CD3 cla ngudi (BioLegend,
Sug/mL) va khéng thé dic hidu kép (vi du 3; 3 ug/mL, pha lodng 4 1an) dugc thir nghiém.
Sau khi nuéi cdy trong budng dugc lam 4m véi diéu kién CO2 5% & 37°C trong 72 gio,
ndng do cua IFN-gama trong dich ndi duge do bang Kit Quantikin IFN-gama clia ngudi

(R&D system, SIF50).

Két qua thu dugc dugce thé hién trén Fig. 8a dén Fig. 8d. Nhu dugc thé hién trén
Fig. 8a dén Fig. 84, tht ca cac khang thé dac higu kép duoc thir nghiém déu cam tmg sy
giai phong xytokin nhidu hon so v&i t6 hop ctia mdi khang thé don dong khi c6 mit té

bao biéu hién HER?2 cao.
7.2. Tac dong dén sy sinh trudng cua té bao dich

Pé thir nghiém kha ning khang thé dic hiéu kép trong viéc kich thich dép tmg
PBMC clia nguoi, thtr nghiém dung giai t€ bao dich duoc st dung. PBMC cua ngudi
duge nudi cdy dong thoi voi t bao ung thu HCC1954 biéu hién HER2 khi ¢6 mét khang
thé khang CD3 ciia ngudi (BioLegend, Sug/mL) va khang thé dic hiéu kép (vi du 3; 3
ug/mL, pha lodng 4 lan) cin duoc thit nghiém. Sau khi nudi cdy trong budng dugc lam
4m voi diéu kién CO, 5% & 37°C trong 72 gio, ty 1& séng st ciia HCC1954 duge do
bang kit dém t€ bao 8 (Dojindo, CK04-20).

Két qua thu dugc dugce thé hién trén Fig. 9a dén Fig. 9d. Nhu duoc thé hién trén
Fig. 9a dén Fig. 9d, tht ca cac khéang thé dic hiéu kép dugc thir nghiém déu thé hién hoat
tinh tiéu diét t& bao ung thu vuot trdi hon so véi t& hop ctia mdi khéng thé dic hiéu don

khi ¢4 mat t& bao biéu hién HER2 cao.

Vidu 8. Hiéu lyc khang khéi u in vivo & chudt nhét duoc ghép hPBMC mang HCC1954
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8.1. Hoat tinh khang khdi u

P thir nghiém hiéu luc khang khéi u in vivo cia khéng thé dic hiu kép khang
4-1BB/khédng HER2, chudt nhat NSG duoc nhan héa PBMC dugc st dung. Chudt nhét
NSG 7 tuan tudi (The Jackson Laboratory) dugc tiém trong tinh mach 1x10” PBMC ctia
ngudi va t€ bao ung thu HCC1954 (1x107 t& bao/chudt nhét trong dung dich
PBS:Matrigel = 1:1) duoc tiém truyén vao hong bén phai ctia chudt nhit. Chudt nhét
dugc nhan héa mang HCC1954 dugc phan vao mdi nhém thir nghiém (n=12/nhém) vao
ngay 2 sau khi ciy khéi u. Chudt nhét dugc ding trong tinh mach khang thé d6i chimg
IgG1 clia ngudi, khang thé khang 4-1BB hoic khéng thé dic hiéu kép khang 4-
1BB/khang HER2 hai 1in mét tudn véi lidu bang 10 mg/kg hogc 7,5 mg/kg trong 4 tuln.
Khang thé duoc tiém hai 14n mot tudn va kich thuéc khdi u duoc do béng thudce cdp dién
tu.

Két qua thu dugc dugce thé hién trén Fig. 10. Nhu duge thé hién trén Fig. 10, tat
ca cac khang thé dic hiéu kép duogc thir nghiém déu thé hién hoat tinh khing khéi u vuot
trdi so voi khang thé khang 4-1BB tiéu chuin (Urelumab, BMS) ciing nhu khang thé
d6i chimg.

8.2. Phan tich lympho bao thdm nhidm khéi u (tumor-infiltrating lymphocytes - TIL)

Dé danh gia TIL, 14t cit mo khéi u tir chudt nhét duge ghép hPBMC mang
HCC1954 d4 dugc nhing trong parafin, ¢§ dinh bang formalin duge nhudm mién dich
bang khang thé khang hCD45 (chit danh dau lympho bao ctia ngudi, Cell Signaling
Technology), khéng thé khang hCD4 (chét d4nh déu lympho bao T hd trg clia ngudi,
Cell Signaling Technology), khang thé khang hCD8 (chét dénh d4u lympho bao T gy
doc t& bao ctia ngudi, Cell Signaling Technology), va khang thé khang hCD16 (chat
danh dAu té bao diét ty nhién ctia ngudi, Cell Sigr_laling Technology). K¥ thudt mo6 hoa
hoc mién dich duoc thuc hién bang cach 4p dung kit phat hién avidin-biotin (Vector
Laboratories), dé do mdi té bao duong tinh véi chit danh du. N6i ngén gon, lat cit md
khéi u da duoc nhiing parafin, c¢b dinh formalin dugc khir parafin va hydrat hoa lai. Thu
hdi khéng nguyén tir 1at cit mo6 di hydrat héa lai dugc thuc hién bing cach dit cac lat
cit nay trong dém EDTA (d6 pH 9,0). Sau khi rira bing nuwdc mudi dém phosphat (PBS)
va i v6i dung dich phong bé trong 30 phut, 14t cét duoc 1 voi khang thé so cip & 4°C
qua dém. Kit Vectastain Elite ABC (Vector Lab) va quy trinh cung cép bdi nha san xudt
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duoc st dung d& nhudm mién dich. Sau dé céc lat cét nay duoc xir Iy bang phan chit
nhudm bing hematoxylin, dugc loai nuéc béng cach str dung céc rugu phéan do va xylen,

va dugc gan co dinh bang Permount.

Két qua thu duge dugc thé hién trén Fig. 11. Nhu duge thé hién trén Fig. 11,
khang thé dc hiéu kép Her2x41-BB ting cudng mot cach hiéu qua sy thdm nhiém cia
cc t& bao midn dich bao gdm té bao CD45*, t bao T CD4*, té bao T CD8" va té bao
NK vao mé khéi u, so voi BMUR (Urelumab).

Vi du 9. Hi€u luc khang khéi u in vivo & chudt nhit dua gen vao (knock-in) 4-1BB
9.1. Hoat tinh khang khéi u

Hiéu lyc khéng khdi u in vivo ctia khéng thé dic hidu kép khang 4-1BB/khang
HER?2 dugc danh gid & chudt nhit dua gen vao 4-1BB (Biocytogen) mang khéi u
HER2/MC38 cta nguoi (Biocytogen). Chudt nhit dugc nhan héa mang khdi u dugc
chia ngiu nhién vao m&i nhém thir nghiém (n=5/nhém) vao ngay 4 sau khi ghép khéi u
dua trén thé tich khdi u (xdp xi 80 mm?). Khang thé IgG1 clia ngudi, Trastuzumab
(khéng thé khang HER2), va khang thé dic hiéu kép khang 4-1BB/khang HER2
(HER2(WT)x1A10 M12, HER2(NA)x1A10 M12) 14n luot duoc dung trong mang bung
hai 14n mot tun véi lidu 10 mg/kg hodc 7,5 mg/kg cho chudt nhét trong 4 tun. Kich

thude khéi u duge do bing thude cip dién tir.

Két qua thu duoc dugc thé hién trén Fig. 12. Nhu duge thé hién trén Fig. 12,
khang th dic hiéu kép khang 4-1BB/khang HER2 thé hién hiéu lyc khang khdi u vuot
trdi so v&i Trastuzumab & khéi u HER2/MC38 ciia ngudi. Dic biét 1a, cac khdi u cia tat
c& chudt nhit duge diéu tri bing HER2(WT)x1A10 M12 da dugc chita khoi.

9.2. Déanh gia tac dong cua té bao T tri nhé dic hidu khéi u

Chudt nhit da duogc chita khoi bang HER2(WT)x1A10 M12 dugc thit théch lai
véi té bao khdi u HER2/MC38 cua ngudi (Biocytogen) va té bao khéi u B16 F10
(ATCC) & ca hai hong vao ngay 63 sau khi tiém khdi u. Chudt nhat khong duge ding
bat ky thudc nao trong giai doan nghién ctru thir théch lai. Kich thudc khéi u duogc do

bang thude cip dién .
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Két qua thu duge duoc thé hién trén Fig. 13. Nhu dugc thé hién trén Fig. 13,
khong quan sat dugc sy phat trién ctia khéi u HER2/MC38 cua ngudi, trong khi khdi u
B16 F10 phat trién & chudt nht da chita khoi bing viéc diéu tri HER2(WT)x1A10 M12.

Vi du 10. Hoat tinh gay doc t& bao do té bao phu thude vao khang thé (ADCC) (mach
chinh NA so véi WT)

10.1. ADCC duoc trung gian béi té bao NK

Trong vi du nay, t& bao NK CD56" c6 ngudn gbc tir méu ngoai vi cia ngudi duoc
sir dung lam té bao hiéu tmg va & bao HCC1954 biéu hién HER2 duge dénh ddu
CellTrace Violet (Thermo Fisher Scientific) dugc sir dung 1am té bao dich. Céc t€ bao
duoc nuéi cAy ddng thoi véi ty 1é té bao hiéu tmg:dich bing 5:1 véi 50 nM khang thé
dac hidu kép khang 4-1BB/khang HER2 (vi du 3) ¢ 37°C. Sau 4 gio, t& bao duge nhudm
bing thudc nhudm do ty 18 séng sot cd dinh dugc (eBioscience™) va sau d6 ty 1¢ t€ bao

dich chét duoc phan tich bang phép do té bao dong chay.

Két qua thu duge duge thé hién trén Fig. 14 dudi day. Nhu dugc thé hién trén
Fig. 14, typ [gG1 (WT) ctia khang thé ddc hiéu kép khang 4-1BB/khang HER?2 thé hién
hiéu qua ADCC ndi bat dugc trung gian boi té bao NK.

10.2. Hoat héa tin hiéu 4-1BB phu thudc vao sy tiép hop FeyRIIb

Trong vi du nay, té bao CHO-K1 biéu hién FcyRIIb (Promega) dugc cly trong
dia thir nghiém 96 giéng va dugc nuéi cdy qua dém. Vao ngay thir nghiém, té bao
Jurkat/4-1BB (Promega) duoc cdy trong dia 96 giéng. Té bao duoc 1 voi chuén do cua
khang thé dac hidu kép khéng 4-1BB/khang HER2 khi ¢6 mat (phu thudc FeyRIIb) hodc
khong ¢6 mit (doc 1ap FeyRIIb) té bao CHO-K1 biéu hién FeyRIIb (Promega). Sau 6
gity cam g, chét phan tng thit nghiém Bio-Glo™ Luciferaza dugc bb sung va do phat
quang dugc x4c dinh st dung méy do phét quang SpectraMax L (Molecular Devices).
Phan tich dudng cong logistic bén tham s& duge thyc hién bing phdn mém GraphPad
Prism®.

Két qua thu dugc duge thé hién trong Bang 34 (tht nghiém sinh hoc 4-1BB phu
thudc vao FeyRIIb) va Bang 35 (thr nghiém sinh hoc 4-1BB doc 1ap FcyRIIb) dudi day,
va Fig. 15a (thir nghiém sinh hoc 4-1BB phu thuc vao FeyRIIb) va Fig. 15b (thtr nghiém
sinh hoc 4-1BB doc lap FcyRIIb).
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Bang 34
Thi nghiém sinh hoc 4-1BB phu thudc vao FcyRIIb
S6 1an cam ung (RLU)| ECso (nM)
Urelumab 195,5 0,2364
HER2(WT)X1A10 M12 <2. Khoéng ap dung
HER2(NA)X1A10 M12 <2 Khoéng ép dung
HER2(WT)X1A12 M1 <2 Khong ap dung
HER2(NA)X1A12 M1 <2 Khéng ap dung
Bang 35
Thit nghiém sinh hoc 4-1BB ddc lap FcyRIIb
S6 14n cam g (RLU) ECso (nM)
Urelumab 15,57 0,5196
HER2(WT)X1A10 M12 <2 Khoéng 4p dung
HER2(NA)X1A10 M12 <2 Khéng ap dung
HER2(WT)X1A12 M1 <2 Khéng ap dung
HER2(NA)X1A12 M1 <2 Khéng ap dung

69/163

Nhu dugc thé hién trong Bang 34 va Bang 35, va Fig. 15a va Fig. 15b, nhém
duoc didu tri bing Urelumab thé hién muc chénh léch RLU (don vi phat quang tuong
dbi) cao nhit gdp 13,5 1an va chénh léch ECso gép 2,2 1an theo su c6 mit cta t& bao
CHO-K1 FeyRIIb. Bén khang thé dac hiéu kép khang 4-1BB/khang HER?2 thé hién RLU
rat thép so v4i Urelumab khong k& dén su c6 mit hodc khong c6 mit cla té bao CHO-
K1 FcyRIIb. Céc dit liéu nay thé hién ring tt ca cic khéng thé dic hiéu kép khang 4-
1BB/khang HER2 dugc thir nghiém c6 loi ich tiém ning so v6i urelumab, ma c6 doc
tinh manh trong cidc thir nghiém lam sang (NCT00309023, NCT00612664,
NCTO014712210).

Tét ca céc tai lidu tham khao, bao gdm tai lidu cong b, don ding ky cAp patent
va patent dugc trich dén & day dugc dua vao bang céch vién dan & pham vi tuong tu
nhu thd mdi tai liéu tham khao duge chi ra riéng 16 va cu thé & dugc két hop bang cach
vién din va duoc trinh bay toan bd & day.

Viéc st dung cac thuit ngit s it va “it nhAt mot” va “mot hodc nhiéu” va céc tir

tham chiéu tuong tu trong nglt canh mo ta sang ché (cu thé 14 trong ngft canh cua phan
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yéu ciu bao ho dudi day) duoc hidu 12 bao gdbm ca dang s6 it va sb nhiéu, trir khi ¢6 quy
dinh khac ho#c trai nguoc rd rang bdi nglt canh. Viée st dung thuét nglr “it nhit mot”
(hodc “mot hodc nhiéu”) sau d6 1a danh sach ctia mot hodc nhiéu phén tir (vidy, “it nhAt
mot trong s6 A va B”) duogc hiéu c6 nghia 12 mot phén tr dugc chon tir cac phén tr duoc
liét ké (A hodc B) hodc td hop bat ky ctia hai hogc nhidu phan tir duoc liét ké (A va B),
trir khi dugc quy dinh khéc & ddy hodc trai nguge rd rang bdi ngit canh. Céc thut ngft
“chtra”, “c6”, “bao gém” va “chira” duoc hiéu 1a thuat ngit giéi han mé (tirc 13, c6 nghia
14 “bao gébm nhung khéng giéi han &), trir khi c6 quy dinh khac. Viéc trich dan lai cac
khoang gié tri & ddy chi nhim déng vai trd 1a phuong phép tbc ky dé cap riéng biét dén
gi4 tri riéng biét ndm trong khoang, trr khi ¢ quy dinh khéc, va mbi gia tri riéng biét
duoc dua vao ban md ta nhu thé n6 duoc trich din lai mot cach riéng biét & day. Tét ca
cac phuong phap dugc mo ta & day co thé duoc thuc hién theo thi tu thich hop bét ky
trir khi c6 quy dinh khéc hodc trai ngugc khéc rd rang boi ngit canh. Viéc st dung bét
ky hodc tAt ca cac vi du, hodc ngdn ngit md ta vi du (vi dy, “chang han nhu”) duoc st
dung & déy, chi nhdm minh hoa sang ché t6t hon va khong dua ra gi6i han vé pham vi
ctia sang ché trir khi duge yéu cau khac. Ngdn ngit trong ban md ta nay khéng nén duoc
hiéu 12 x4c dinh bat ky thanh phin khong dugc yéu cAu bao hd nao 1a can thiét véi thuc

tién cua sang che.

Céc phuong an duge uu tién theo sang ché dugc mo ta & ddy, bao gdbm phuong
thire tot nhat da biét véi tac gia thuc hién séng ché. Céc bién thé ctia cac phuong 4n duoc
wu tién c6 thé tré nén 1o rang voi ngudi cé hidu biét trung binh trong linh vuc k¥ thuat
khi doc phin md ta & trén. Céc téc gia séng ché mong doi ngudi co hiéu biét trung binh
trong linh vuc dung céc bién thé nay sao cho thich hop, va céc tac gia sing ché dy dinh
cho séng ché duoc thuc hanh khéc so v&i duge md ta cu thé & day. Theo d6, sang ché
bao gdm céc cai bién va phuong én tuong duong clia d6i tugng yéu cau bao hd duge
thuat lai trong bd yéu cAu bao ho di kém véind nhu dugc cho phép boi luat phap hién
hanh. Hon nita, t& hop bét ky ctia cac yéu t6 dugc md td & trén trong tat ca cac bién thé
¢6 thé ctia né duoc bao gdm trong sang ché trir khi ¢6 quy dinh khac & déy hogc trir khi

duoc néu trai nguge rd rang baoi ngit canh.
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YEU CAUBAO HO

1. Khang thé dic hiéu kép khang 4-1BB/khéng HER2 chua:

(a) khang thé khang 4-1BB hozc manh lién két khang nguyén clia né, va

(b) khéng thé khang HER2 hozc manh lién két khang nguyén cua no,

trong d6 khang thé khang 4-1BB hogc méanh lién két khang nguyén ciia né chira:

H-CDRI1 chtra trinh tu axit amin ¢6 SEQ ID NO: 1, 2 hoic 3;

H-CDR2 chtra trinh tu axit amin ¢6 SEQ ID NO: 4, 5 hoéc 6;

H-CDR3 chura trinh tu axit amin ¢c6 SEQ ID NO: 7, 8, 9, 10 hodc 11;

L-CDRI1 chtra trinh tu axit amin ¢6 SEQ ID NO: 12 hodc 13;

L-CDR2 chra trinh tu axit amin ¢6 SEQ ID NO: 14 hodc 15; va

L-CDR3 chura trinh tu axit amin ¢6 SEQ ID NO: 16 hoéac 17.
2. Khang thé dic hiéu kép khang 4-1BB/khéng HER2 theo diém 1, trong d6 khéng thé
khang 4-1BB hodc manh lién két khang nguyén ctia né chia:

vung bién dbi chudi ning chira trinh ty axit amin c6 SEQ ID NO: 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28 hodc 29; va

ving bién di chudi nhe chira trinh ty axit amin ¢6 SEQ ID NO: 30, 31, 32, 33,
34 hodc 88.
3. Khang thé dic hiéu kép khang 4-1BB/khéang HER2 theo diém 1, trong d6 khéng thé
khéng 4-1BB hoic manh lién két khang nguyén clia né chira:

chudi ning chira trinh tu axit amin ¢6 SEQ ID NO: 56, 57, 58, 59, 60 hodc 61; va

chudi nhe chtta trinh tu axit amin ¢ SEQ ID NO: 62, 63 hodc 64.
4. Khang thé ddc hiéu kép khéng 4-1BB/khang HER?2 theo diém 1, trong d6 khang thé
khéng 4-1BB hozc méanh lién két khang nguyén cua né 1a scFv khang 4-1BB ctia khang
thé khang 4-1BB.

5. Khéng thé dac hiéu kép khang 4-1BB/khang HER?2 theo diém 4, trong d6 scFv khang
4-1BB con chira thanh phan lién két peptit gitta ving bién dbi chubi nang va viing bién

doi chuoi nhe.
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6. Khang thé dc hiéu kép khang 4-1BB/khang HER2 theo diém 1, trong d6 khéang thé
khang HER?2 13 Trastuzumab, Pertuzumab hodc Trastuzumab emtansine (T-DM1).

7. Khang thé dic hiéu kép khéng 4-1BB/khang HER2 theo diém 1, trong d6 khang thé
khéng HER2 hoic manh lién két khéng nguyén cta né chira:

H-CDRI1 chura trinh tu axit amin ¢6 SEQ ID NO: 65;
H-CDR2 chtra trinh tu axit amin ¢6 SEQ ID NO: 66;
H-CDR3 chura trinh tu axit amin c6 SEQ ID NO: 67;
L-CDRI1 cha trinh tu axit amin ¢c6 SEQ ID NO: 68;
L-CDR2 chtra trinh tu axit amin ¢c6 SEQ ID NO: 69; va
L-CDR3 chtra trinh tu axit amin ¢c6 SEQ ID NO: 70.

8. Khang thé dic hidu kép khang 4-1BB/khang HER2 theo diém 1, trong d6 khang thé
khang HER2 hodc manh lién két khang nguyén cua né chua:

ving bién dbi chudi ning chia trinh ty axit amin ¢6 SEQ ID NO: 71, va
ving bién dbi chudi nhe chia trinh ty axit amin c6 SEQ ID NO: 72.

9. Khang thé dic hiéu kép khéng 4-1BB/khdng HER2 theo diém 1, trong d6 khang thé
khang HER2 hodc méanh lién két khang nguyén clia n6 chua:

chudi ning chira trinh ty axit amin c¢6 SEQ ID NO: 73 hodc 74; va
chudi nhe chira trinh tu axit amin c¢6 SEQ ID NO: 75.

10. Khang thé dic hiéu kép khang 4-1BB/khang HER2 theo diém 1, trong d6 khang thé
khang HER2 hodc manh lién két khdng nguyén ctia n6 1a scFv khang HER2 ctia khang
thé khang HER2.

11. Khéng thé dic hiéu kép khang 4-1BB/khang HER? theo diém 10, trong d6 scFv
khéng HER2 con chira thanh phan lién két peptit gita ving bién d6i chudi ning va ving
bién ddi chudi nhe.
12. Khéng thé dic hidu kép khang 4-1BB/khéang HER? theo diém 1, chua:

(a) dang c6 chidu dai ddy du cta khang thé khang HER2, va

scFv cta khang thé khang 4-1BB; hoic
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(b) dang c6 chiéu dai diy du cia khang thé khang 4-1BB, va

scFv ctia khang thé khang HER2.
13. Khéng thé dic hiéu kép khang 4-1BB/khéng HER? theo diém 1, trong d6 khéng thé
ddc hiéu kép khang 4-1BB/khang HER2 nay chua:

polypeptit chira trinh ty axit amin ¢6 SEQ ID NO: 76, 77, 78, 79, 80, 81, 82, 83,
hoac 84; va

polypeptit chira trinh ty axit amin c6 SEQ ID NO: 75.
14. Khang thé dac hiéu kép khang 4-1BB/khang HER2 theo diém 1, trong d6 khéng thé
ddc hiéu kép khang 4-1BB/khang HER2 nay chira:

polypeptit chira trinh ty axit amin c6 SEQ ID NO: 83; va

polypeptit chira trinh ty axit amin ¢6 SEQ ID NO: 75.
15. Dugc phim dé diéu trj hodc ngin ngira bénh ung thu, chira khang thé dic hidu kép

khéng 4-1BB/khéng HER?2 theo diém bét ky trong sé cac diém tir 1 dén 14 va chat mang

dugc dung.

16. Dugc phédm dé diéu tri hodc ngin ngira bénh ung thu duge dic trung bdi su biéu hién
ctia HER2, chira khéng thé dic hiéu kép khang 4-1BB/khing HER2 theo diém bét ky
trong sb cac diém tir 1 dén 14 va chit mang duoc dung.

17. Duoc phdm dé ting cuong dép ing mién dich, chira khéng thé ddc hiéu kép khang
4-1BB/khang HER?2 theo diém bét ky trong sb cac diém tir 1 dén 14 va chit mang duoc
dung.

18. Polynucleotit ma hoa khang thé dic hiéu kép khang 4-1BB/khang HER2 theo diém
bat ky trong sb cac diém tir 1 dén 14.

19. Vecto tai t hop chira polynucleotit theo diém 18.

20. Té bao tai td hop chira polynucleotit theo diém 18.

21. Phuong phap diéu ché khang thé dic hiéu kép khang 4-1BB/khang HER2 theo diém
bét ky trong s6 céc didm tir 1 dén 14, bao gdm budc biéu hién polynucleotit theo diém

18 trong té bao.
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Fig. 3a
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Fig. 4a
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Fig. 5a
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Fig. 5¢g
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Fig. 51
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Fig. 6b
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Fig. 8c
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Fig. 9a
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Fig. 11
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Fig. 12
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<120>
KHANG
<130>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<220>
<223>

<400>
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DANH MUC TRINH TU

ABL Bio Inc.
YUHAN CORPORATION

KHANG THE DAC HIEU KEP KHANG 4-1BB/KHANG HER2 VA DUQC PHAM CHUA
THE NAY

OPP20202723KR

62/878,951
2019-07-26

63/024,608
2020-05-14

89

koPatentIn 3.0
1

5

PRT
Trinh ty nhédn tao

H-CDR1 tédng hgp clia khang thé khang 4-1BB

1

Ser Tyr Asp Met Ser

1

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

<220>
<223>

<400>

5

2

5

PRT

Trinh ty nhan tao

H-CDR1 tdng hop clia khéng thé khang 4-1BB

2

Gly Tyr Asp Met Ser

1

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

<220>

5

3

5

PRT

Trinh ty nhdn tao



51420 94/163

<223> H-CDR1 téng hop ctua khang thé khang 4-1BB

<400> 3

Ser Tyr Trp Met His
1 5

<210> 4

<211> 17

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> H-CDR2 téng hop ctua khang thé khang 4-1BB

<400> 4

Trp Ile Ser Tyr Ser Gly Gly Ser Ile Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 5

<211> 17

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> H-CDR2 tdéng hop cta khéng thé khang 4-1BB

<400> 5

Val Ile Tyr Pro Asp Asp Gly Asn Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 6

<211> 17

<212> PRT

<213> Trinh tyu nhan tao

<220> :

<223> H-CDR2 téng hop ctua khang thé khang 4-1BB

<400> 6

Glu Ile Asn Pro Gly Asn Gly His Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15



51420 95/163

Ser

<210> 7

<211> 12

<212> PRT

<213> Trinh ty nhan tao
<220>

<223> H-CDR3 tdng hop clia khéng thé khang 4-1BB

<400> 7

Asp Gly Gln Arg Asn Ser Met Arg Glu Phe Asp Tyr
1 5 10

<210> 8

<211> 12

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> H-CDR3 tdng hop cua khéng thé khang 4-1BB

<400> 8

Asp Ala Gln Arg Asn Ser Met Arg Glu Phe Asp Tyr
1 5 10

<210> 9

<211> 12

<212> PRT

<213> Trinh ty nhédn tao

<220>

<223> H-CDR3 tdng hop c@ia khang thé khang 4-1BB

<400> 9

Asp Ala Gln Arg Gln Ser Met Arg Glu Phe Asp Tyr
1 5 10

<210> 10

<211> 18

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> H-CDR3 tdng hop clia khadng thé khang 4-1BB



51420 96/163

<400> 10
His Gly Gly Gln Lys Pro Thr Thr Lys Ser Ser Ser Ala Tyr Gly Met

1 5 10 15
Asp Gly
<210> 11
<211> 10
<212> PRT
<213> Trinh tw nhan tao
<220>

<223> H-CDR3 téng hop cta khang thé khang 4-1BB

<400> 11
Ser Phe Thr Thr Ala Arg Ala Phe Ala Tyr
1 5 10

<210> 12
<211> 13

<212> PRT
<213> Trinh ty nhan tao
<220>

<223> L-CDR1 tdng hogp clia khang thé khang 4-1BB

<400> 12
Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn Tyr Val Thr

1 5 10
<210> 13
<211> 11
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> L-CDR1 téng hop clia khang thé khang 4-1BB

<400> 13
Arg Ala Ser Gln Thr Ile Ser Asp Tyr Leu His

1 5 10
<210> 14
<211> 7
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<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> L-CDR2 tdng hop clia khadng thé khang 4-1BB

<400> 14
Ala Asp Ser His Arg Pro Ser

1 5
<210> 15
<211> 7
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> L-CDR2 tdng hop ctia khéng thé khang 4-1BB
<400> 15
Tyr Ala Ser Gln Ser Ile Ser
1 5
<210> 16
<211> 11
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> L-CDR3 téng hop cua khéng thé khang 4-1BB
<400> 16
Ala Thr Trp Asp Tyr Ser Leu Ser Gly Tyr Val
1 5 10
<210> 17
<211> 9
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> L-CDR3 tdng hop chia khadng thé khang 4-1BB

<400> 17
Gln Asp Gly His Ser Phe Pro Pro Thr
1 5



<210> 18
<211> 121
<212> PRT
<213>
<220>
<223>
(1A10)
<400> 18
Glu Val Gln Leu Leu
1 5
Ser Leu Arg Leu Ser
20
Asp Met Ser Trp Val
35
Ser Trp Ile Ser Tyr
50
Lys Gly Arg Phe Thr
65
Leu Gln Met Asn Ser
85
Ala Arg Asp Gly Gln
100
Gln Gly Thr Leu Val
115
<210> 19
<211> 121
<212> PRT
<213>
<220>
<223>
(110 M4,

<400> 19

Glu
1

Ser

Val Gln

Leu Arg

Asp Met Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Arg

Thr

Trinh ty nhédn tao

Ser

Ala

Gln

Gly

55

Ser

Arg

Asn

Val

Trinh ty nhan tao

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Ser
120

51420

Gly

Ser

25

Pro

Ser

Asp

Glu

Met

105

Ser

Leu Leu Glu Ser Gly Gly

5

Leu Ser Cys Ala Ala Ser

20

25

Trp Val Arg Gln Ala Pro

Gly

10

Gly

Gly

Ile

Asn

Asp

90

Arg

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

Val

Thr

Gly

Tyr

60

Lys

Ala

Phe

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

Gly Leu Val Gln Pro

10

Gly Phe Thr Phe Ser

30

Gly Lys Gly Leu Glu

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Trp

Gly
15

Ser

Trp

vViing bién ddi chudi ning tdng hop cua khang thé khang 4-1BB

Gly

Tyr

Val

vVal

Tyr

80

Cys

Gly

Ving bién ddi chudi ning téng hgp cua khang thé khang 4-1BB
1A10 M12)

Gly

Tyr

Val

98/163



Ser Trp
Lys Gly
65

Leu Gln

Ala Arg

Gln Gly

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

<220>
<223>

<400>
Glu Val
1

Ser Leu

Asp Met

Ser Trp

50

Lys Gly
65

Leu Gln

Ala Arg

Gln Gly

35

Ile

Arg

Met

Asp

Thr
115

20
121
PRT

Ser

Phe

Asn

Ala

100

Leu

Tyr

Thr

Ser

85

Gln

Val

Ser

Ile

70

Leu

Arg

Thr

Gly

55

Ser

Arg

Asn

Val

Trinh ty nhdn tao

ving bién ddi chudi ning tdng hop cta khang thé khang 4-1BB

(1A10 M11,

20
Gln

Arg

Ser

35

Ile

Arg

Met

Asp

Thr
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Leu

Leu

Ser

vVal

Tyr

Thr

Ser

85

Gln

Val

40

Gly

Arg

Ala

Ser

Ser
120

1A10 M13)

Glu

Cys

Arg

Ser

Ile

70

Leu

Arg

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Gln

Val

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Ser
120

51420

Ser

Asp

Glu

Met

105

Ser

Gly

Ser

25

Pro

Ser

Asp

Glu

Met

105

Ser

Ile Tyr Tyr

60

Asn Ser Lys
75 -

Asp Thr Ala

90

Arg Glu Phe

Gly

10

Gly

Gly

Ile

Asn

Asp

Arg

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

val

Thr

Gly

Tyr

60

Lys

Ala

Phe

45

Ala

Asn

Val

Asp

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Asp

Thr

Tyr

Tyr
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

Ser

Leu

Tyr

95

Trp

Gly

Ser

Trp

Ser

Leu

Tyr

Trp

Val
Tyr
80

Cys

Gly

Gly

Tyr

Val

Val

Tyr

Cys

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

<220>
<223>

<400>

Glu

1

Ser

Asp

Ser

Lys

65

Leu

Ala

Gly

vVal

Leu

Met

Val

50

Gly

Gln

Lys

Met

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

<220>
<223>

<400>

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

1

21
127
PRT

Trinh ty nhén tao

ving bién ddi chudi n#&ng tdng hop cua khang thé khang 4-1BB

(1A12)

21
Gln

Arg

Ser

35

Ile

Arg

Met

His

Asp

115

22
127
PRT

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Gly

Leu

Ser

Val

Pro

Thr

Ser

85

Gly

Trp

Glu

Cys

Arg

Asp

Ile

70

Leu

Gln

Gly

Ser

Ala

Gln

Asp

55

Ser

Arg

Lys

Gln

Trinh tyu nhdn tao

viing bién ddi chudi ning tdng hop cta khang thé khéng 4-1BB

(1al2M1)

22

5

Gly

Ala

Ala

40

Gly

Arg

Ala

Pro

Gly
120

51420

Gly

Ser

25

Pro

Asn

Asp

Glu

Thr

105

Thr

Gly

Gly

Gly

Thr

Asn

Asp

90

Thr

Leu

10

Leu

Phe

Lys

Tyr

Ser

75

Ala

Lys

Val

Val
Thr
Gly
Tyr

60
Lys
Ala
Ser

Thr

Gln

Phe

Leu

45

Ala

Asn

Val

Ser

Val
125

Pro

Ser

30

Glu

Asp

Thr

Tyr

Ser

110

Ser

Gly

15

Gly

Trp

Ser

Leu

Tyr

Ala

Ser

15

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr

20

25

30
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Asp

Ser

Lys

65

Leu

Ala

Gly

Met

Val

50

Gly

Gln

Lys

Met

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

<220>
<223>

<400>

Gln
1
Ser
Trp
Gly
Lys
65

Met

Ala

Val

val

Met

Glu

50

Ser

Glu

Arg

Ser

35

Ile

Arg

Met

His

Asp

115

23
119
PRT

Trp

Tyr

Phe

Asn

Gly

100

Gly

Val

Pro

Thr

Ser

85

Gly

Trp

Arg

Asp

Ile

70

Leu

Gln

Gly

Gln

Asp

55

Ser

Arg

Lys

Gln

Trinh ty nhan tao

Ving bién ddi chudi ning tdng hop cua khang thé khang 4-1BB

(AB

23
Gln

Lys

His

35

Ile

Arg

Leu

Ser

41)

Leu

Leu

20

Trp

Asn

Ala

Ser

Phe
100

Gln

Ser

Val

Pro

Thr

Ser

85

Thr

Gln

Cys

Arg

Gly

Leu

70

Leu

Thr

Ser

Lys

Gln

Asn

55

Thr

Arg

Ala

Ala

40

Gly

Arg

Ala

Pro

Gly
120

Gly

Ala

Ala

40

Gly

Gly

Ser

Arg

51420

Pro

Asn

Asp

Glu

Thr

105

Thr

Ala

Ser

25

Pro

His

Asp

Glu

Ala
105

Gly

Thr

Asn

Asp

90

Thr

Leu

Glu

10

Gly

Gly

Thr

Thr

Asp

Phe

Lys

Tyr

Ser

75

Thr

Lys

Val

Val

Tyr

Gln

Asn

Ser

75

Thr

Ala

Gly

Tyr

60

Lys

Ala

Ser

Thr

Ile

Thr

Gly

Tyr

60

Thr

Ala

Tyr

Leu

45
Ala
Asn
Val

Ser

Val
125

Lys
Phe
Leu

45
Asn

Ser

Val

Trp Gly

Glu

Asp

Thr

Tyr

Ser

110

Ser

Pro

Ser

30

Glu

Glu

Thr

Tyr

110

Trp

Ser

Leu

Tyr

95

Ala

Ser

Gly

15

Ser

Trp

Lys

Val

Tyr
95

Gln

Val

Val

Tyr

Cys

Tyr

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly
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Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

Glu

1

Ser

Asp

Ser

Lys

65

Leu

Ala

Gln

Val

Leu

Met

Trp

50

Gly

Gln

Arg

Gly

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

<220>
<223>

<400>

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

1

115

24
121
PRT

Trinh tu nhan tao

Viing bién ddi chudi ning tdng hop cta khang thé khéng 4-1BB
(1A10 46t bién)

24
Gln

Arg

Ser

35

Ile

Arg

Met

Asp

Thr
115

25
121
PRT

Leu

Leu
20

Trp

Ser

Phe

Asn

Gly

100

Leu

Leu

Ser

Val

Tyr

Thr

Ser

85

Gln

Val

Glu

Cys

Arg

Ser

Ile

70

Leu

Arg

Thr

Ser

Ala

Gln

Gly

55

Ser

Arg

Asn

Val

Trinh ty nhédn tao

viing bién @di chudi ning tdng hop cta khang thé khéng 4-1BB

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Ser
120

51420

Gly
Ser

25
Pro
Ser
Asp
Glu
Met

105

Ser

Gly

10

Gly

Gly

Ile

Asn

Asp

90

Arg

(1A10 M4, 1A10 M12 db6t bién)

25

5

10

10

Leu

Phe

Lys

Tyr

Ser

Val

Thr

Cys

Tyr

60

Lys

75 .

Thr

Glu

Ala

Phe

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Trp

15

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly
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Ser

Asp

Ser

Lys

65

Leu

Ala

Gln

Leu

Met

Trp

50

Gly

Gln

Arg

Gly

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

<220>
<223>

<400>

Glu

Ser

Asp

Ser

Lys

65

Leu

Ala

val

Leu

Met

Trp

50

Gly

Gln

Arg

Arg
Ser
35

Ile

Arg

Met

Asp

Thr
115

26
121
PRT

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Leu

Ser

Val

Tyr

Thr

Ser

85

Gln

Val

Cys

Arg

Ser

Ile

70

Leu

Arg

Thr

Ala

Gln

Gly

55

Ser

Arg

Asn

Val

Trinh tu nhdn tao

vVing bién ddi chudi n#ng tdng hop cua khang thé khéng 4-1BB

Ala

Ala

40

Gly

Arg

Ala

Ser

Ser
120

51420

Ser

25

Pro

Ser

Asp

Glu

Met

105

Ser

Gly

Gly

Ile

Asn

Asp

90

Arg

(1A10 M11, 1A10 M13 d6t bién)

26
Gln

Arg

Ser

35

Ile

Arg

Met

Asp

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala
100

Leu

Ser

Val

Tyr

Thr

Ser

85

Gln

Glu

Cys

Arg

Ser

Ile

70

Leu

Arg

Ser

Ala

Gln

Gly

Ser

Arg

Gln

Gly

Ala

Ala

40

Gly

Arg

Ala

Ser

Gly

Ser

25

Pro

Ser

Asp

Glu

Met
105

Gly

10

Gly

Gly

Ile

Asn

Asp

90

Arg

11

Phe

Lys

Tyr

Ser

75

Thr

Glu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

Thr

Cys

Tyr

60

Lys

Ala

Phe

Val

Thr

Cys

Tyr

Lys

Ala

Phe

Phe

Leu

45

Ala

Asn

Val

Asp

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

Ser

Trp

Ser

Leu

Tyr

95

Trp

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Trp

Tyr

Val

Val

Tyr

80

Cys

Gly

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly
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51420

Gln Gly Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

Glu

1

Ser

Asp

Ser

Lys

65

Leu

Ala

Gly

Val

Leu

Met

Val

50

Gly

Gln

Lys

Met

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

<220>
<223>

<400>

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

115

27
127
PRT

Trinh ty nhén tao

ving bién ddi chudi ning tdng hop cua khang thé khéng 4-1BB
(1A12 &6t bién)

27
Gln

Arg

Ser

35

Ile

Arg

Met

His

Asp

115

28
127
PRT

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Gly

Leu

Ser

Val

Pro

Thr

Ser

85

Gly

Trp

Glu

Cys

Arg

Asp

Ile

70

Leu

Gln

Gly

Ser

Ala

Gln

Asp

55

Ser

Arg

Lys

Gln

Trinh tyu nhdn tao

ving bién ddi chudi n&ng tdng hop cta khang thé khang 4-1BB

(1A12M1 dét bién)

28

120

Gly

Ala

Ala

40

Gly

Arg

Ala

Pro

Gly
120

Gly

Ser

25

Pro

Asn

AsSp

Glu

Thr

105

Thr

Gly

Gly

Gly

Thr

Asn

Asp

90

Thr

Leu

12

Leu

Phe

Lys

Tyr

Ser

75

Ala

Lys

Val

Val

Thr

Cys

Tyr

60

Lys

Ala

Ser

Thr

Gln

Phe

Leu

45

Ala

Asn

Val

Ser

Val
125

Pro

Ser

30

Glu

Asp

Thr

Tyr

Ser

110

Ser

Gly

Gly

Trp

Ser

Leu

Tyr

Ala

Ser

Gly

Tyr

Val

vVal

Tyr

Cys

Tyr
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51420 105/163

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr
20 25 30

Asp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val
35 40 ‘ 45

Ser Val Ile Tyr Pro Asp Asp Gly Asn Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys His Gly Gly Gln Lys Pro Thr Thr Lys Ser Ser Ser Ala Tyr
100 105 110

Gly Met Asp Gly Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120 125
<210> 29
<211> 119
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> viing bién ddi chudi ning tdng hop cta khang thé khang 4-1BB
(AB41 @6t bién)
<400> 29
Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Val Ile Lys Pro Gly Ala
1 5 10 15

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

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Cys Leu Glu Trp Ile
35 40 45

Gly Glu Ile Asn Pro Gly Asn Gly His Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Ser Arg Ala Thr Leu Thr Gly Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

13



51420

Ala Arg Ser Phe Thr Thr Ala Arg Ala Phe Ala Tyr Trp Gly Gln Gly

100

Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

Gln
1
Arg
Tyr
Ile
Gly
65

Ser

Ser

Ser

Val

Val

Tyr

50

Ser

Glu

Gly

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

<220>
<223>

<400>
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln

1

115

30
110
PRT

Trinh ty nhan tao

105

ving bién ddi chudi nhe tdng hop ctua khang
1A12)

(1a10,

30
Val Leu

Thr Ile
20

Thr Trp
35

Ala Asp

Lys Ser

Asp Glu

Tyr Val
100

31
110
PRT

1A10 M4,

Thr

Ser

Tyr

Ser

Gly

Ala

85

Phe

Gln

Cys

Gln

His

Thr

70

Asp

Gly

Pro

Ser

Gln

Arg

Ser

Tyr

Gly

Trinh tu nhan tao

Ving bién ddi chudi nhe tdng hop cua khang thé khang 4-1BB

(1A10 M12,

31

5

1A10 M13,

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

1A10 M11,

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr
105

Ala
10

Ser

Gly

Gly

Leu

Ala

90

Lys

1A12M1)

10

14

Ser

Ser

Thr

vVal

Ala

75

Thr

Leu

Gly

Asn

Ala

Pro

60

Ile

Trp

Thr

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

110

Pro

Gly

30

Lys

Arg

Gly

Tyr

Leu
110

khdng 4-1BB

Gly

15

Asn

Leu

Phe

Leu

Ser
95

15

Arg

Asn

Leu

Ser

Arg

80

Leu
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Arg Val

Tyr Val

Ile Tyr
50

Gly Ser
65

Ser Glu

Ser Gly

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

<220>
<223>

<400>
Asp Ile

Glu Lys

Leu His

Lys Tyr

Ser Gly

65

Glu Asp

Thr Phe

<210>

51420

Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile
20 25

Thr Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro
35 40 45

Ala Asp Ser His Arg Pro Ser Gly Val Pro Asp
55 60

Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser
70 75

Asp Glu Ala Asp Tyr Tyr Cys Ala Thr Trp Asp
85 90

Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val
100 105

32
108
PRT
Trinh tu nhan tao

vung bién @i chudi nhe tdng hop cua khéng
(AB41)

32
Val Met Thr Gln Ser Pro Ala Phe Leu Ser Val

Val Thr Ile Thr Cys Arg Ala Ser Gln Thr Ile
20 25

Trp Tyr Gln Gln Lys Pro Asp Gln Ala Pro Lys
35 40 45

Ala Ser Gln Ser Ile Ser Gly Ile Pro Ser Arg
55 - 60

Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser
70 75

Ala Ala Thr Tyr Tyr Cys Gln Asp Gly His Ser
85 90

Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105

33

15

Gly

30

Lys

Arg

Gly

Tyr

Leu
110

D»

th

Thr

Ser

30

Leu

Phe

Leu

Phe

Asn

Leu

Phe

Leu

Ser
95

kh&dng 4-1BB

Pro

15

Asp

Leu

Ser

Glu

Pro
95

Asn

Leu

Ser

Arg

80

Leu

Gly

Tyr

Ile

Gly

Ala

80

Pro
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<211>
<212>
<213>

<220>
<223>

<400>

Gln
1
Arg
Tyr
Ile
Gly
65

Ser

Ser

Ser

Val

Val

Tyr

50

Ser

Glu

Gly

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

<220>
<223>

<400>

Gln

Arg

Tyr

Ile

Ser

Val

Val

Tyr

110
PRT

Trinh tu nhdn tao

51420

ving bién ddi chudi nhe téng hop cua khéng

(1A10,

33
Val

Thr

Thr

35

Ala

Lys

Asp

Tyr

34

110
PRT

Leu

Ile

20

Trp

Asp

Ser

Glu

Val
100

1A10 M4,

Thr

Ser

Tyr

Ser

Gly

Ala

85

Phe

Gln Pro

Cys Ser

Gln Gln

His Arg

55

Thr Ser
70

Asp Tyr

Gly Cys

Trinh tu nhan tao

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

1A10 M11,

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr
105

1212 dét bién)

Ala
10

Ser

Gly

Gly

Leu

Ala

90

Lys

Ser

Ser

Thr

Val

Ala

75

Thr

Leu

Gly

Asn

Ala

Pro

60

Ile

Trp

Thr

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

vung bién dbi chudi nhe tdng hop cua khéng
(1a10 M12, 1A10 M13, 1Al12M1 46t bién)

34
Val

Thr

Thr

35

Ala

Leu
Ile
20

Trp

Asp

Thr

Ser

Tyr

Ser

Gln Pro

Cys Ser

Gln Gln

His Arg
55

Pro

Gly

Leu

40

Pro

Ser

Ser

25

Pro

Ser

Ala Ser Gly Thr

10

Ser Ser Asn Ile

Gly Thr Ala Pro

45

Gly Vval Pro Asp

16

60

Pro

Gly

30

Lys

Arg

Gly

Tyr

Leu
110

D»

th

Pro
Gly
30

Lys

Arg

khédng 4-1BB

Gly

15

Asn

Leu

Phe

Leu

Ser
95

khédng 4-1BB

Gly
15
Asn

Leu

Phe

Arg

Asn

Leu

Ser

Arg

80

Leu

Gln

Asn

Leu

Ser

108/163



51420

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg

65

70 75 80

Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Thr Trp Asp Tyr Ser Leu

85 90 95

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

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

<220>
<223>

<400>

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

1

100 105 110

35
30
PRT
Trinh ty nhén tao

H-FR1 tdng hop c@a khang thé khang 4-1BB

35

5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser

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

<220>
<223>

<400>

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

1

20 25 30

36
30
PRT
Trinh ty nhan tao

H-FR1 tdéng hop cta khang thé khang 4-1BB

36

5 10 15

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

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

<220>
<223>

20 25 30

37
14
PRT
Trinh ty nhan tao

H-FR2 tdng hop clia khang thé khang 4-1BB

17
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51420 110/163

<400> 37
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser
1 5 10

<210> 38
<211> 14

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> H-FR2 tdng hop cla khadng thé khang 4-1BB

<400> 38
Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile Gly
1 5 10

<210> 39
<211> 14

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> H-FR2 tdng hop cia khang thé khang 4-1BB

<400> 39
Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val Ser
1 5 10

<210> 40
<211> 14

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> H-FR2 tdng hop clia khang thé khang 4-1BB

<400> 40
Trp Val Arg Gln Ala Pro Gly Gln Cys Leu Glu Trp Ile Gly
1 5 10

<210> 41
<211> 32

<212> PRT
<213> Trinh ty nhén tao
<220>

<223> H-FR3 tdng hop cta khang thé khéng 4-1BB

18



51420 111/163

<400> 41
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg

20 25 30
<210> 42
<211> 32
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> H-FR3 tdng hop cta khang thé khang 4-1BB

<400> 42
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Ala Ala Val Tyr Tyr Cys Ala Lys

20 25 30
<210> 43
<211> 32
<212> PRT
<213> Trinh ty nhé&n tao
<220>

<223> H-FR3 tdéng hop ctia khang thé khang 4-1BB

<400> 43
Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
1 5 10 15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys

20 25 30
<210> 44
<211> 32
<212> PRT
<213> Trinh ty nhén tao

19



51420

<220>

<223> H-FR3 tdng hop cta khang thé khang 4-1BB

<400> 44

Arg Ala Thr Leu Thr Gly Asp Thr Ser Thr Ser Thr Val Tyr Met Glu
1 5 10 15

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg

20 25 30
<210> 45
<211> 11
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> H-FR4 tdng hop cua khang thé khang 4-1BB

<400> 45
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 46
<211> 22

<212> PRT
<213> Trinh tuw nhdn tao
<220>

<223> L-FR1 tdng hop cta khang thé khéng 4-1BB

<400> 46
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Arg
1 5 10 15

Arg Val Thr Ile Ser Cys

20
<210> 47
<211> 22
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> L-FR1 tdng hop chia khdng thé khang 4-1BB

20
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51420

<400> 47
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 ) 15

Arg Val Thr Ile Ser Cys

20
<210> 48
<211> 23
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> L-FR1 tdng hop clia khédng thé khang 4-1BB
<400> 48
Asp Ile Val Met Thr Gln Ser Pro Ala Phe Leu Ser Val Thr Pro Gly
1 5 10 15

Glu Lys Val Thr Ile Thr Cys

20

<210> 49

<211> 15

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> L-FR2 tdng hop clia khang thé khang 4-1BB

<400> 49
Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 50
<211> 15

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> L-FR2 tdng hop cua khang thé khang 4-1BB

<400> 50

Trp Tyr Gln Gln Lys Pro Asp Gln Ala Pro Lys Leu Leu Ile Lys
1 5 10 15

21
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51420

<210> 51
<211> 32

<212> PRT

<213> Trinh tyu nhan tao

<220>

<223> L-FR3 téng hop clia khang thé khang 4-1BB

<400> 51
Gly Val Pro Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser
1 5 10 15

Leu Ala Ile Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys

20 25 30
<210> 52

<211> 32

<212> PRT

<213> Trinh ty nhan tao

<220> ,

<223> L-FR3 téng hop chia khadng thé khang 4-1BB

<400> 52
Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Phe Thr Ile Ser Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys

20 25 30
<210> 53
<211> 10
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> L-FR4 tdng hop clia khang thé khéang 4-1BB

<400> 53
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu
1 5 10

<210> 54
<211> 11

22
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<212>
<213>

<220>
<223>

<400>

PRT

Trinh ty nhdn tao

51420

L-FR4 tdng hop cta khang thé khang 4-1BB

54

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg

1

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

<220>
<223>

<400>

55
10
PRT

5

Trinh ty nhdn tao

10

L-FR4 tdng hop cta khang thé khang 4-1BB

55

Phe Gly Cys Gly Thr Lys Leu Thr Val Leu

1

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

<400>
Glu Val
1

Ser Leu

Asp Met

Ser Trp

Lys Gly

65

Leu Gln

56
448
PRT

5

Trinh ty nhan tao

Chudi n&ng tdéng hop

56
Gln

Arg

Ser

35

Ile

Arg

Met

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

Ser

Val

Tyr

Thr

Ser
85

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

10

cua khang

Gly

Ala

Ala

40

Gly

Arg

Ala

Gly Gly
10

Ser Gly

25

Pro Gly

Ser Ile

Asp Asn

Glu Asp
90

23

Leu

Phe

Lys

Tyr

Ser

75

Thr

khédng 4-1BB

Val Gln Pro

Thr Phe Ser
30

Gly Leu Glu
45

Tyr Ala Asp
60

Lys Asn Thr

Ala Val Tyr

Gly

15

Ser

Trp

Ser

Leu

Tyr
95

Gly

Tyr

val

Val

Tyr

80

Cys
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Ala

Gln

Val

Ala

145

Ser

vVal

Pro

Lys

Pro

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Arg

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Pro

Phe

Pro

val

Thr

290

Val

Cys

Ser

Pro

Val
370

Asp

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Cys

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gly

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Gln

Gly

Gln

val

Ala

Leu

Gly

165

Ser

Leu

Thr

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Arg

Thr

Pro

Val

150

Ala

Gly

Gly

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro
375

Ser

Ser

120

Ser

Asp

Thr

Tyr

Lys

200

Asp

Ala

Pro

Val

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

51420

Met

105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Arg

Ala

Ser

Phe

Gly

170

Leu

Tyr

Arg

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

24

Glu

Ser

Thr

Pro

155

Val

Ser

Thr

Val

Phe

235

Thr

val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu
220

Teu

Leu
Ser
Glu
Thr
300
Asn
Ser
Gln

Val

vVal
380

Asp

Lys

125

Glu

Pro

Thr

Val

Asn

205

Ser

Gly

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Tyr

110

Gly

Ser

vVal

Phe

Val

190

Val

Lys

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Tyr

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Gly

Ser

Ala

Val

160

Ala

Val

His

Gly

Ser

240

Arg

Pro

Ala

val

Tyr

320

Thr

Leu

Cys

Ser
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Asn Gly
385

Ser Asp

Arg Trp

Leu His

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

<400>
Glu Val
1

Ser Leu

Asp Met

Ser Trp
50

Lys Gly
65

Leu Gln

Ala Arg

Gln Gly

Val Phe

130

Ala Leu
145

51420

Gln Pro Glu Asn Asn Tyr Lys Thr
390

Gly Ser Phe Phe Leu Tyr Ser Arg
405 410

Gln Glu Gly Asn Val Phe Ser Cys
420 425

Asn His Tyr Thr Gln Lys Ser Leu
435 440

57

448

PRT

Trinh ty nhé&n tao

Chudi nang téng hop cua khéang

57
Gln Leu Leu Glu Ser Gly Gly Gly

Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Ser Trp Val Arg Gln Ala Pro Gly
35 40

Ile Ser Tyr Ser Gly Gly Ser Ile
55

Arg Phe Thr Ile Ser Arg Asp Asn
70

Met Asn Ser Leu Arg Ala Glu Asp
85 90

Asp Ala Gln Arg Asn Ser Met Arg
100 105

Thr Leu Val Thr Val Ser Ser Ala
115 120

Pro Leu Ala Pro Cys Ser Arg Ser
135

Gly Cys Leu Val Lys Asp Tyr Phe
150

25

Thr
395
Leu

Ser

Ser

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

Ser

Thr

Pro
155

Pro

Thr

Val

Leu

Pro Val

Val Asp

Met His
430

Ser Leu
445

khdng 4-1BB

Val

Thr

Gly

Tyr

60

Lys

'Ala

Phe

Thr

Ser

140

Glu

Glh Pro

Phe Ser
30

Leu Glu
45

Ala Asp
Asn Thr
Val Tyr
Asp Tyr

110

Lys Gly
125

Glu Ser

Pro Val

Leu
Lys
415

Glu

Gly

Gly

Ser

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Asp
400
Ser

Ala

Lys

Gly

Tyr

Val

val

Tyr

80

Cys

Gly

Ser

Ala

vVal
160
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Ser

Val

Pro

Lys

Pro

225

val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Trp

Leu

Ser

Pro

210

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

Asn

Gln

Ser

195

Ser

Cys

Leu

Glu

Gln

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn
435

Ser

Ser

180

Ser

Asn

Pro

Phe

Val

260

Phe

Pro

Thr

vVal

Ala

340

Gln

Gly

Pro

Ser

Glu

420

His

Gly

165

Ser

Leu

Thr

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Ala

Gly

Gly

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Leu

Leu

Thr

Val

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Thr

Tyr

Lys

200

Asp

Ala

Pro

vVal

Val

280

Gln

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

51420

Ser

Ser

185

Thr

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Gly

170

Leu

Tyr

Arg

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

410

Cys

Leu

26

Val

Ser

Thr

Val

Phe

235

Thr

Val

Val

Ser

Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

His

Ser

Cys

Glu

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Thr

Val

Asn

205

Ser

Gly

Met

Gln

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Phe

Val

190

Val

Lys

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Pro

175

Thr

Asp

Tyr

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ala

Val

His

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

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

<400>
Glu Val
1

Ser Leu

Asp Met

Ser Trp

50

Lys Gly
65

Leu Gln

Ala Arg

Gln Gly

Val Phe

130

Ala Leu

145

Ser Trp

Val Leu

Pro Ser

Lys Pro

51420

58
448
PRT
Trinh tu nhdn tao

Chudi nang tdng hop cua khéang

58
Gln Leu Leu Glu Ser Gly Gly Gly

Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Ser Trp Val Arg Gln Ala Pro Gly
35 40

Ile Ser Tyr Ser Gly Gly Ser Ile
55

Arg Phe Thr Ile Ser Arg Asp Asn
70

Met Asn Ser Leu Arg Ala Glu Asp
85 90

Asp Ala Gln Arg Gln Ser Met Arg
100 105

Thr Leu Val Thr Val Ser Ser Ala
115 120

Pro Leu Ala Pro Cys Ser Arg Ser
135

Gly Cys Leu Val Lys Asp Tyr Phe
150

Asn Ser Gly Ala Leu Thr Ser Gly
165 170

Gln Ser Ser Gly Leu Tyr Ser Leu
180 185

Ser Ser Leu Gly Thr Lys Thr Tyr
195 200

Ser Asn Thr Lys Val Asp Lys Arg

27

thé

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

Ser

Thr

Pro

155

Val

Ser

Thr

Val

khadng 4-1BB

Val

Thr

Gly

Tyr

- 60

Lys

Ala

Phe

Thr

Ser

140

Glu

His

Ser

Cys

Glu

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Lys

125

Glu

Pro

Thr

Val

Asn

205

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr

110

Gly

Ser

Val

Phe

Val

190

Val

Lys

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Tyr

Gly

Tyr

Val

vVal

Tyr

80

Cys

Gly

Ser

Ala

Val

160

Ala

val

His

Gly
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51420 120/163

210 215 220

Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro
260 265 270

Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Vval
290 295 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350

Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

420 425 430
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Lys
435 440 445
<210> 59
<211> 454
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Chudi ning tdéng hop cta khang thé khang 4-1BB
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51420 121/163

<400> 59
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr
20 25 30

Asp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Val Ile Tyr Pro Asp Asp Gly Asn Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Ala Ala Val Tyr Tyr Cys
85 90 95

Ala Lys His Gly Gly Gln Lys Pro Thr Thr Lys Ser Ser Ser Ala Tyr
100 105 110

Gly Met Asp Gly Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala
115 120 125

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser
130 135 140

Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
145 150 155 160

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
165 170 175

Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
180 185 190

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr
195 200 205

Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys AIrg
210 215 220

Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu
225 230 235 240

Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250 255

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

29



51420

Val Ser Gln Glu Asp Pro Glu Val Gln Phe
275 280

Val Glu Val His Asn Ala Lys Thr Lys Pro
290 295

Ser Thr Tyr Arg Val Val Ser Val Leu Thr
305 310

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
325 330

Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala
340 345

Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln
355 360

Gln Val Ser Leu Thr Cys Leu Val Lys Gly
370 375

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
385 390

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
405 410

Leu Thr Val Asp Lys Ser Arg Trp Gln Glu
420 425

Ser Val Met His Glu Ala Leu His Asn His
435 440

Ser Leu Ser Leu Gly Lys
450

<210> 60
<211> 454

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Chudi n&ng téng hop cua khang

<400> 60

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Asp Met Ser Trp Val Arg Gln Ala Pro Gly

30

Asn

Arg

Val

315

Ser

Lys

Glu

Phe

Glu

395

Phe

Gly

Tyr

Leu

Phe

Lys

Trp

Glu

300

Leu

Asn

Gly

Glu

Tyr

380

Asn

Phe

Asn

Thr

Tyr

285

Glu

His

Lys

Gln

Met

365

Pro

Asn

Leu

Val

Gln
445

Val

Gln

Gln

Gly

Pro

350

Thr

Ser

Tyr

Tyr

Phe

430

Lys

khédng 4-1BB

Val Gln Pro

Thr Phe Ser

30

Gly Leu Glu

Asp

Phe

Asp

Leu

335

Arg

Lys

Asp

Lys

Ser

415

Ser

Ser

Gly

Gly

Trp

Gly

Asn

Trp

320

Pro

Glu

Asn

Ile

Thr

400

Arg

Cys

Leu

Gly

Tyr

Val
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51420 123/163

35 40 45

Ser Val Ile Tyr Pro Asp Asp Gly Asn Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys His Gly Gly Gln Lys Pro Thr Thr Lys Ser Ser Ser Ala Tyr
100 105 110

Gly Met Asp Gly Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala
115 120 125

Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser
130 135 140

Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
145 150 155 160

Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
165 170 175

Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
180 185 190

Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr
195 200 205

Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg
210 215 220

Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu
225 230 235 240

Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250 255

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly
275 280 285

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
290 295 300

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp
305 310 315 320

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro

31



Ser

Pro

Gln

Ala

385

Thr

Leu

Ser

Ser

Ser

Gln

Val

370

Val

Pro

Thr

vVal

Leu
450

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

<220>
<223>

<400>

Gln
1

Ser

Trp

Gly

Lys

65

Met

Val

Val

Met

Glu

50

Ser

Glu

Ile

Val

355

Ser

Glu

Pro

Val

Met

435

Ser

61

446
PRT

Glu

340

Tyr

Leu

Trp

val

Asp

420

His

Leu

325

Lys

Thr

Thr

Glu

Leu

405

Lys

Glu

Gly

Thr

Leu

Cys

Ser

390

Asp

Ser

Ala

Lys

Ile

Pro

Leu

375

Asn

Ser

Arg

Leu

Trinh ty nhédn tao

Ser

Pro

360

Val

Gly

Asp

Trp

His
440

51420

Lys

345

Ser

Lys

Gln

Gly

Gln

425

Asn

330

Ala

Gln

Gly

Pro

Ser

410

Glu

His

Lys

Glu

Phe

Glu

395

Phe

Gly

Tyr

Gly

Glu

Tyr

380

Asn

Phe

Asn

Thr

Gln

Met

365

Pro

Asn

Leu

Val

Gln
445

Pro

350

Thr

Ser

Tyr

Tyr

Phe

430

Lys

Chudi ning tdng hop cta khang thé khang 4-1BB

61
Gln

Lys

His

35

Ile

Arg

Leu

Leu

Leu

20

Trp

Asn

Ala

Ser

Gln

Ser

val

Pro

Thr

Ser
85

Gln

Cys

Arg

Gly

Leu
70

Leu

Ser

Lys

Gln

Asn

55

Thr

Arg

Gly Ala Glu

Ala

Ala

40

Gly

Gly

Ser

Ser
25
Pro

His

Asp

10

Gly

Gly

Thr

Thr

Glu Asp

90

32

Val

Tyr

Gln

Asn

Ser

75

Thr

Ile

Thr

Gly

Tyr

60

Thr

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Pro

Ser

30

Glu

Glu

Thr

Tyr

335

Arg

Lys

Asp

Lys

Ser

415

Ser

Ser

Gly

15

Ser

Trp

Lys

Val

Tyr
95

Glu

Asn

Ile

Thr

400

Arg

Cys

Leu

Ala

Tyr

Ile

Phe

Tyr

80

Cys
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Ala

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Cys

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Arg

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Gln

Gly
370

Ser

vVal

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Phe

100

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Thr

Val

Cys

Lys

Leu

165

Leu

Thr

Val

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Thr

Ser

Ser

Asp

150

Thr

Tyr

Lys

Asp

Ala

230

Pro

Val

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Ala

Ser

Arg

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Lys

Val

Asp

Phe

295

Asp

Leu

Arg

Lys

Asp
375

Arg

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

51420

Ala

105

Ser

Thr

Pro

Val

Ser

185

Thr

Val

Phe

Thr

Val

265

Val

Ser

Leu

Ser

Pro

345

Gln

Ala

Phe

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Leu

Leu

250

Ser

Glu

Thr

Asn

Ser

330

Gln

Val

Val

33

Ala

Lys

Glu

Pro

155

Thr

Val

Asn

Ser

Gly

235

Met

Gln

Val

Tyr

Gly

315

Ile

val

Ser

Glu

Tyr

Gly

Ser

140

Val

Phe

Val

Val

Lys

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp
380

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Tyr

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Gly

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Gln

Val

Ala

Ser

Val

175

Pro

Lys

Pro

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly
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Gln Pro
385

Gly sSer

Gln Glu

Asn His

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

<400>
Gln Ser

Arg Val

Tyr Val

Ile Tyr

50

Gly Ser
65

Ser Glu

Ser Gly

Pro Lys

Leu Gln

130

Pro Gly

Glu Asn Asn Tyr Lys
390

Phe Phe Leu Tyr Ser
405

Gly Asn Val Phe Ser
420

Tyr Thr Gln Lys Ser
435

62
216
PRT
Trinh ty nhan tao

Chudi nhe téng hop

62
Val Leu Thr Gln Pro

Thr Ile Ser Cys Ser
20

Thr Trp Tyr Gln Gln
35

Ala Asp Ser His Arg
55

Lys Ser Gly Thr Ser
70

Asp Glu Ala Asp Tyr
85

Tyr Val Phe Gly Gly
100

Ala Ala Pro Ser Val
115

Ala Asn Lys Ala Thr
135

Ala Val Thr Val Ala

Thr

Arg

Cys

Leu
440

51420

Thr

Leu

Ser

425

Ser

Pro

Thr

410

Val

Leu

Pro

395

Val

Met

Ser

Val

Asp

His

Leu

Leu

Lys

Glu

Gly
445

Asp

Ser

Ala

430

Lys

cia khang thé khéng 4-1BB

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

Thr

120

Leu

Trp

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr

105

Leu

Val

Lys

Ala

10

Ser

Gly

Gly

Leu

Ala

90

Lys

Phe

Cys

Ala

34

Ser

Ser

Thr

vVal

Ala

75

Thr

Leu

Pro

Leu

Asp

Cly
Asn
Ala
Pro

60
Ile
Trp
Thr
Pro
Ile

140

Ser

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

Ser

125

Ser

Ser

Pro

Gly

30

Lys

Arg

Gly

Tyr

Leu

110

Ser

Asp

Pro

Ser Asp

Arg
415

Leu

Gly

15

Asn

Leu

Phe

Leu

Ser

95

Gly

Glu

Phe

vVal

400

Trp

His

Arg

Asn

Leu

Ser

Arg

80

Leu

Gln

Glu

Tyr

Lys
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145

Ala Gly

Ala Ala

Arg Ser

Thr Val
210

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

<400>
Gln Ser

Arg Val

Tyr Val

Ile Tyr
50

Gly Ser
65

Ser Glu

Ser Gly

Pro Lys

Leu Gln

130

Pro Gly
145

150

Val Glu Thr Thr Thr
165

Ser Ser Tyr Leu Ser
180

Tyr Ser Cys Gln Val

195
Ala Pro Ala Glu Cys
215
63
216
PRT
Trinh ty nhén tao
Chudi nhe téng hop
63
Val Leu Thr Gln Pro

Thr Ile Ser Cys Ser
20

Thr Trp Tyr Gln Gln
35

Ala Asp Ser His Arg
55

Lys Ser Gly Thr Ser
70

Asp Glu Ala Asp Tyr
85

Tyr Val Phe Gly Gly
100

Ala Ala Pro Ser Val
115

Ala Asn Lys Ala Thr
135

Ala Val Thr Vval Ala
150

Pro

Leu

Thr

200

Ser

51420

Ser

Thr
185

His

155

Lys Gln Ser Asn Asn

170

Pro Glu Gln Trp Lys

190

Glu Gly Ser Thr Val

205

chla khang thé khang 4-1BB

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

Thr

120

Leu

Trp

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr

105

Leu

Val

Lys

Ala

10

Ser

Gly

Gly

Leu

Ala

90

Lys

Phe

Cys

Ala

35

Ser

Ser

Thr

Val

Ala

75

Thr

Leu

Pro

Leu

Asp
155

Gly

Asn

Ala

Pro

60

Ile

Trp

Thr

Pro

Ile

140

Ser

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

Ser

125

Ser

Ser

Pro

Gly

30

Lys

Arg

Gly

Tyr

Leu

110

Ser

Asp

Pro

Lys
175

Ser

Glu

Gly

15

Asn

Leu

Phe

Leu

Ser

95

Gly

Glu

Phe

Val

160

Tyr

His

Lys

Gln

Asn

Leu

Ser

Arg

Leu

Gln

Glu

Tyr

Lys
160
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Ala Gly

Ala Ala

Arg Ser

Thr Val
210

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

<400>
Asp Ile

Glu Lys

Leu His

Lys Tyr
50

Ser Gly
65

Glu Asp

Thr Phe

Pro Ser

Thr Ala

130

Lys Val
145

Val Glu Thr Thr Thr
165

Ser Ser Tyr Leu Ser
180

Tyr Ser Cys Gln Val
195

Ala Pro Ala Glu Cys
215

64

214

PRT

Trinh ty nhédn tao

Chudi nhe tdng hop

64
Val Met Thr Gln Ser

Val Thr Ile Thr Cys
20

Trp Tyr Gln Gln Lys
35

Ala Ser Gln Ser Ile
55

Ser Gly Thr Asp Phe
70

Ala Ala Thr Tyr Tyr
85

Gly Gln Gly Thr Lys
100

Val Phe Ile Phe Pro
115

Ser Val Val Cys Leu
135

Gln Trp Lys Val Asp
150

Pro

Leu

Thr

200

Ser

51420

Ser

Thr
185

His

Lys
170

Pro

Glu

Gln Ser Asn Asn

Glu Gln Trp Lys

190

Gly Ser Thr Val

205

cia khang thé khang 4-1BB

Pro

Arg

Pro

40

Ser

Thr

Cys

Leu

Pro

120

Leu

Asn

Ala

Ala

25

Asp

Gly

Phe

Gln

Glu

105

Ser

Asn

Ala

Phe

10

Ser

Gln

Ile

Thr

Asp

90

Ile

Asp

Asn

Leu

36

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Glu

Phe

Gln
155

Ser

Thr

Pro

Ser

60

Ser

His

Arg

Gln

Tyr

140

Ser

Val

Ile

Lys

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Thr

Ser

30

Leu

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Lys
175

Ser

Glu

Pro

15

Asp

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Tyr

His

Lys

Gly

Tyr

Ile

Gly

Ala

80

Pro

Ala

Gly

Ala

Gln
160
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51420 129/163

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys

210
<210> 65
<211> 5
<212> PRT
<213> Trinh tu nhédn tao
<220>

<223> H-CDR1 tdng hop clia khéng thé khang HER2

<400> 65
Asp Thr Tyr Ile His

1 5
<210> 66
<211> 17
<212> PRT
<213> Trinh tu nhén tao
<220>

<223> H-CDR2 tdng hop clia khadng thé khang HER2

<400> 66
Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly
<210> 67
<211> 11
<212> PRT
<213> Trinh tu nhé&n tao
<220>

<223> H-CDR3 tdng hop c@ia khang thé khang HER2

<400> 67

37



51420

Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr

1 5 10
<210> 68
<211> 11
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> L-CDR1 tdng hop clia khadng thé khang HER2
<400> 68
Arg Ala Ser Gln Asp Val Asn Thr Ala Val Ala
1 5 10
<210> 69
<211> 7
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> L-CDR2 tdng hop clia khang thé khang HER2
<400> 69
Ser Ala Ser Phe Leu Tyr Ser
1 5
<210> 70
<211> 9
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> L-CDR3 téng hop cla khang thé khang HER2
<400> 70
Gln Gln His Tyr Thr Thr Pro Pro Thr
1 5
<210> 71
<211> 119
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> viing bién @di chudi ning tdng hop cla khang thé khéng HER2

38
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<400>

Glu

1

Ser

Tyr

Ala

Lys
65
Leu

Ser

Gly

Val

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

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

<220>
<223>

<400>

Asp
1

Asp

Val

Tyr

Ser

65

Glu

Ile

Arg

Ala

Ser

50

Arg

Asp

71
Gln

Arg

His

35

Ile

Arg

Met

Trp

Leu
115

72

108
PRT

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Val

Ser

vVal

Pro

Thr

Ser

85

Gly

Thr

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Trinh tu nhén tao

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

51420

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr
105

Gly

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

ving bién ddi chudi nhe tdng hop cua khéng

72
Gln

val

Trp

35

Ala

Ser

Phe

Met

Thr

20

Tyr

Ser

Gly

Ala

Thr

Ile

Gln

Phe

Thr

Thr
85

Gln

Thr

Gln

Leu

Asp

70

Tyr

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Pro

Arg

Pro

40

Ser

Thr

Cys

Ser

Ala

25

Gly

Gly

Leu

Gln

Ser

10

Ser

Lys

Val

Thr

Gln
90

39

Leu

Gln

Ala

Pro

Ile

75

His

Ser

Asp

Pro

Ser

60

Ser

Tyr

Ala

val

Lys

45

Arg

Ser

Thr

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp
110

Ser

Asn

30

Leu

Phe

Leu

Thr

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

khdng HER2

vVal

15

Thr

Leu

Ser

Gln

Pro
95

Gly

Thr

val

Val

Tyr

80

Cys

Gln

Gly

Ala

Ile

Gly

Pro

80

Pro
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51420

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg

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

<220>
<223>

<400>

Glu

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Val

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

73
450
PRT

100

Trinh ty nhdn tao

105

chudi ning tdng hop cta khang thé khang HER2

73
Gln

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser
195

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

vVal

Ala

Leu

Gly

Ser

180

Leu

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Thr
200

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Gly

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

40

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Lys

Gly

140

Pro

Thr

vVal

Asn

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

vVal

Phe

Val

Val
205

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Gly

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

val

Ala

175

Val

His

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

vVal

Pro

Lys
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Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Ser

210

Thr

Ser

Arg

Pro

Ala

290

val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys
450

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

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu
435

74
450
PRT

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Trinh ty nhdn tao

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

51420

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

41

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile

380

Thr

395

Ser

Ser

Ser

Lys

Cys

Leu

Lys

Leu

Thr

Val

vVal

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

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

Met

Ser

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

His

Pro
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<220>
<223>

<400>

Glu

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Val

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Chudi ning

74
Gln

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

vVal

Thr

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

51420

téng hop cta khang thé khang HER2 (N297A)

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Gly Gly

Ala Ser
25

Ala Pro
40

Gly Tyr

Ala Asp

Ala Glu

Phe Tyr
105

Ser Ala

120

Lys Ser

Tyr Phe

Ser Gly

Ser Leu
185

Thr Tyr

200

Lys Lys

Cys Pro

Pro Lys

Cys Val

Gly

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

42

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Val
Asn
Gly
Tyr

60
Lys
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu

Asp

Asp

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Gly

Thr

Val

vVal

Tyr

80

Cys

Gln

Val

Ala

Ser

160

vVal

Pro

Lys

Asp

Gly

240

Ile

Glu
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51420 135/163

260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Ala Ser Thr Tyr Arg
290 295 300

val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 ‘ 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Tle Ala val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

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

435 440 445

Gly Lys

450
<210> 75
<211> 214
<212> PRT
<213> Trinh tuy nhén tao
<220>
<223> Chudi nhe tdng hop cta khéng thé khang HER2
<400> 75
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp val Asn Thr Ala
20 25 30

43



Val

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Ala

Ser

50

Arg

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro

1

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

76

716
PRT

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Gln

Phe

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Trinh ty nhén tao

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

51420

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Ala

Pro

Ile

Pro

Ser
60

Ser

75 -

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Lys

Arg

Ser

Thr

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Leu

Phe

Leu

Thr

vVal

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Chudi ning téng hop clia khang thé dic hiéu kép

76

5

10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys

20

25

44

30

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

(HER2 (NA)x1A10)

Gly
15

Asp

Ile

Gly

Pro

80

Pro

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gly

Thr
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Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val
305

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Trp

Tyr

Phe

Asn

Gly

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

vVal

Pro

230

Phe

Val

Phe

Pro

Thr
310

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

51420

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Gly

Thr

Thr

Asp

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

45

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

Gly

Tyr

Lys

Ala

Asp

Lys

Gly

140

Pro

155 .

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp
315

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Ala

300

Trp

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

vVal

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Val

Val

Tyr

Cys

Gln

vVal

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys
320
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Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Ser

465

Arg

Asn

Leu

Ser

Arg

545

Leu

Gly

Gly

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys

450

Gln

Arg

Tyr

Ile

Gly

530

Ser

Ser

Gly

Gly

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

Gly

Ser

Val

Val

Tyr

515

Ser

Glu

Gly

Gly

Ser
595

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Gly

Val

Thr

Thr

500

Ala

Lys

Asp

Tyr

Ser

580

Glu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Gly

Leu

Ile

485

Trp

Asp

Ser

Glu

Val

565

Gly

Val

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Gly

Thr

470

Ser

Tyr

Ser

Gly

Ala

550

Phe

Gly

Gln

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Ser

455

Gln

Cys

Gln

His

Thr

535

Asp

Gly

Gly

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr

440

Gly

Pro

Ser

Gln

Arg

520

Ser

Tyr

Cys

Gly

Leu
600

51420

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Gly

Pro

Gly

Leu

505

Pro

Ala

Tyr

Gly

Ser

585

Glu

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Gly

Ser

Ser

490

Pro

Ser

Ser

Cys

Thr

570

Gly

Ser

46

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Gly

Ala

475

Ser

Gly

Gly

Leu

Ala

555

Lys

Gly

Gly

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Ser

460

Ser

Ser

Thr

Val

Ala

540

Thr

Leu

Gly

Gly

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Gly

Gly

Asn

Ala

Pro

525

Ile

Trp

Thr

Gly

Gly
605

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Gly

Thr

Ile

Pro

510

Asp

Ser

Asp

Val

Ser

590

Leu

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Gly

Pro

Gly

495

Lys

Arg

Gly

Tyr

Leu

575

Gly

Val

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro

Gly

Gly

480

Asn

Leu

Phe

Leu

Ser

560

Gly

Gly

Gln
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Pro

Ser

625

Glu

Asp

Thr

Tyr

Tyr
705

Gly

610

Ser

Trp

Ser

Leu

Tyr

690

Trp

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

<220>
<223>

<400>

Glu

1

Ser

Tyr

Ala

Lys

Leu

Ser

Val

Leu

Ile

Arg

50

Gly

Gln

Arg

Gly

Tyr

Val

Val

Tyr

675

Cys

Gly

77

719
PRT

Ser

Asp

Ser

Lys

660

Leu

Ala

Gln

Leu

Met

Trp

645

Gly

Gln

Arg

Gly

Arg

Ser

630

Ile

Arg

Met

Asp

Thr
710

Leu

615

Trp

Ser

Phe

Asn

Gly
695

Leu

Trinh tu nhédn tao

Ser

Val

Tyr

Thr

Ser

680

Gln

Val

51420

Cys

Arg

Ser

Ile

665

Leu

Arg

Thr

Ala

Gln

Gly

650

Ser

Arg

Asn

Val

Ala

Ala

635

Gly

Arg

Ala

Ser

Ser
715

Ser

620

Pro

Ser

Asp

Glu

Met

700

Ser

Gly Phe

Gly Lys

Ile Tyr

Asn Ser
670

Asp Thr
685

Arg Glu

Chudi ning tdng hop ciia khang thé dic hiéu kép
GSLH)

77
Gln

Arg

His

35

Ile

Arg

Met

Trp

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly
100

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

25

Pro

Tyr

Asp

Glu

Tyr
105

Gly

Gly

Gly

Thr

Thr

Asp

90

Ala

47

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Val
Asn
Gly
Tyr

60
‘Lys

Ala

Asp

Gln Pro

Ile Lys

Leu Glu

45

Ala Asp

Asn Thr

Val Tyr

Tyr Trp
110

Thr

Cys

Tyr

655

Lys

Ala

Phe

(HER2

Gly

Asp

Trp

Ser

Ala

Tyr

95

Gly

Phe

Leu

640

Ala

Asn

Val

Asp

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

(NA)x1A10
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Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu
385

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

vVal

Ala

Arg

Gly

Pro
390

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

51420

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

48

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Ala

300

Trp

315

Leu

Arg

Lys

Asp

Lys
395

Pro

Glu

Asn

Ile

380

Thr

Gly

125

Gly

Val

Phe

vVal

Val

205

Lys

Leu

Thr

Val

vVal

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Ser

Ala

vVal

Ala

175

vVal

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

Ala

Ser

160

val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val
400
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Leu

Lys

Glu

Gly

Gly

465

Thr

Ile

Pro

Asp

Ser

545

Asp

vVal

Ser

Leu

Phe

625

Lys

Tyr

Ser

Asp

Ser

Ala

Lys

450

Ser

Pro

Gly

Lys

Arg

530

Gly

Tyr

Leu

Gly

Val

610

Thr

Cys

Tyr

Lys

Ser

Arg

Leu

435

Gly

Gly

Gly

Asn

Leu

515

Phe

Leu

Ser

Gly

Gly

595

Gln

Phe

Leu

Ala

Asn
675

Asp

Trp

420

His

Ser

Ser

Arg

Asn

500

Leu

Ser

Arg

Leu

Gly

580

Gly

Pro

Ser

Glu

Asp

660

Thr

Gly

405

Gln

Asn

Gly

Gln

Arg

485

Tyr

Ile

Gly

Ser

Ser

565

Gly

Gly

Gly

Ser

Trp

645

Ser

Leu

Ser

Gln

His

Ser

Ser

470

Val

Val

Tyr

Ser

Glu

550

Gly

Gly

Ser

Gly

Tyr

630

Val

Val

Tyr

Phe

Gly

Tyr

Gly

455

Val

Thr

Thr

Ala

Lys

535

Asp

Tyr

Ser

Glu

Ser

615

Asp

Ser

Lys

Leu

Phe

Asn

Thr

440

Ser

Leu

Ile

Trp

Asp

520

Ser

Glu

Val

Gly

Val

600

Leu

Met

Trp

Gly

Gln
680

51420

Leu

vVal

425

Gln

Gly

Thr

Ser

Tyr

505

Ser

Gly

Ala

Phe

Gly

585

Gln

Arg

Ser

Ile

Arg

665

Met

Tyr

410

Phe

Lys

Ser

Gln

Cys

490

Gln

His

Thr

Asp

Gly

570

Gly

Leu

Leu

Trp

Ser

650

Phe

Asn

49

Ser

Ser

Ser

Gly

Pro

475

Ser

Gln

Arg

Ser

Tyr

Lys

Cys

Leu

Ser

460

Pro

Gly

Leu

Pro

Ala

540

Tyr

555 -

Cys

Gly

Leu

Ser

Val

635

Tyr

Thr

Ser

Gly

Ser

Glu

Cys

620

Arg

Ser

Ile

Leu

Leu

Ser

Ser

445

Gly

Ser

Ser

Pro

Ser

525

Ser

Cys

Thr

Gly

Ser

605

Ala

Gln

Gly

Ser

Arg
685

Thr

Val

430

Leu

Ser

Ala

Ser

Gly

510

Gly

Leu

Ala

Lys

Gly

590

Gly

Ala

Ala

Gly

Arg

670

Ala

val

415

Met

Ser

Gly

Ser

Ser

495

Thr

val

Ala

Thr

Leu

575

Gly

Gly

Ser

Pro

Ser

655

Asp

Glu

Asp

His

Pro

Ser

Gly

480

Asn

Ala

Pro

Ile

Trp

560

Thr

Gly

Gly

Gly

Gly

640

Ile

Asn

Asp
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51420

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Gly Gln Arg Asn Ser Met Arg

690

695

700

Glu Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

705

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

<220>
<223>

M4)

<400>

Glu

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

vVal

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

78
719
PRT

710

Trinh ty nhédn tao

Chudi né&ng

78
Gln

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Ala

Leu

Gly

Ser
180

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Val

Ala

165

Gly

715

téng hop cta khang thé dic hiéu

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

vVal

Ser

Lys

150

Leu

Leu

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu
185

Gly

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

50

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Val

Asn

Gly

Tyr

60

Lys

Ala

Asp

Lys

Gly

140

Pro
Thr

vVal

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

kép

Pro

Lys

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr
190

(HER2 (NA)x1A1l0

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

Gly

Thr

vVal

Val

Tyr

80

Cys

Gln

vVal

Ala

Ser

160

Val

Pro
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Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

vVal

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Gly
465

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys

450

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

Gly

Gly

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

vVal

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Ser

Ser

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Gly

Gln

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Ser

Ser
470

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Gly

455

Val

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr

440

Ser

Leu

51420

Tyxr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

Val

425

Gln

Gly

Thr

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Ser

Gln

51

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Gly

Pro
475

Asn
Pro
220

Glu

Asp

Asp

Gly

Ala

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Ser

460

Pro

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Gly

Ser

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Ser

Ala

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Gly

Ser

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

val

400

Asp

His

Pro

Ser

Gly
480
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Thr Pro

Ile Gly

Pro Lys

Asp Arg

530

Ser Gly
545

Asp Tyr

Val Leu

Ser Gly

Leu Val

610

Phe Thr
625

Lys Cys

Tyr Tyr

Ser Lys

Thr Ala
690

Glu Phe
705

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

<220>
<223>
M12)

Gly

Asn

Leu

515

Phe

Leu

Ser

Gly

Gly

595

Gln

Phe

Leu

Ala

Asn

675

Val

Asp

79
719
PRT

Arg

Asn

500

Leu

Ser

Arg

Leu

Gly

580

Gly

Pro

Ser

Glu

Asp

660

Thr

Tyr

Tyr

Arg

485

Tyr

Ile

Gly

Ser

Ser

565

Gly

Gly

Gly

Ser

Trp

645

Ser

Leu

Tyr

Trp

Val

Val

Tyr

Ser

Glu

550

Gly

Gly

Ser

Gly

Tyr

630

Val

Val

Tyr

Cys

Gly
710

Thr

Thr

Ala

Lys

535

Asp

Tyr

Ser

Glu

Ser

615

Asp

Ser

Lys

Leu

Ala

695

Gln

Trinh ty nhdn tao

Chudi ning tdéng hop clia khang thé ddc hiéu kép (HER2 (NA)x1Al0

Ile

Trp

Asp

520

Ser

Glu

Val

Gly

Val

600

Leu

Met

Trp

Gly

Gln

680

Arg

51420

Ser

Tyr

505

Ser

Gly

Ala

Phe

Gly

585

Gln

Arg

Ser

Ile

Arg

665

Met

Asp

Thr

Cys

490

Gln

His

Thr

Asp

Gly

570

Gly

Leu

Leu

Trp

Ser

650

Phe

Asn

Ala

Leu

52

Ser

Gln

Arg

Ser

Tyr

555

Cys

Gly

Leu

Ser

Val

Gly

Leu

Pro

Ala
540
Tyr
Gly
Ser
Glu
Cys
620

Arg

635 .

Tyr

Thr

Ser

Gln

Val
715

Ser

Ile

Leu

Arg

700

Thr

Ser

Pro

Ser

525

Ser

Cys

Thr

Gly

Ser

605

Ala

Gln

Gly

Ser

Arg

685

Asn

Val

Ser

Gly

510

Gly

Leu

Ala

Lys

Gly

590

Gly

Ala

Ala

Gly

Arg

670

Ala

Ser

Ser

Ser

495

Thr

Val

Ala

Thr

Leu

575

Gly

Gly

Ser

Pro

Ser

655

Asp

Glu

Met

Ser

Asn

Ala

Pro

Ile

Trp

560

Thr

Gly

Gly

Gly

Gly

640

Ile

Asn

Asp

Arg
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51420 145/163

<400> 79
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Thr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 190

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

53



Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Gly

465

Thr

Ile

Pro

Asp

Ser
545

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys

450

Ser

Pro

Gly

Lys

Arg

530

Gly

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

Gly

Gly

Gly

Asn

Leu

515

Phe

Leu

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Ser

Ser

Gln

Asn

500

Leu

Ser

Arg

Lys

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Gly

Gln

Arg -

485

Tyr

Ile

Gly

Ser

Phe

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Ser

Ser

470

Val

vVal

Tyr

Ser

Glu
550

Asn

Arg

295

val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Gly

455

Val

Thr

Thr

Ala

Lys

535

Asp

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr

440

Ser

Leu

Ile

Trp

Asp

520

Ser

Glu

51420

Tyr

Glu

His

Lys

Gln

345

Met

Pro

Asn

Leu

vVal

425

Gln

Gly

Thr

Ser

Tyr

505

Ser

Gly

Ala

Val

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Ser

Gln

Cys

490

Gln

His

Thr

Asp

54

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Gly

Pro

475

Ser

Gln

Arg

Ser

Tyr
555

Gly
Ala
300
Trp
Pro
Glu
Asn
ile
380
Thr
Lys
Cys
Leu
Ser
460
Pro
Gly
Leu
Pro
Ala

540

Tyr

Val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Gly

Ser

Ser

Pro

Ser

525

Ser

Cys

Glu

Thr

Asn

Pro

Gln

350

Val

vVal

Pro

Thr

Val

430

Leu

Ser

Ala

Ser

Gly

510

Gly

Leu

Ala

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Gly

Ser

Ser

495

Thr

vVal

Ala

Thr

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

vVal

400

Asp

His

Pro

Ser

Gly

480

Asn

Ala

Pro

Ile

Trp
560
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Asp

Val

Ser

Leu

Phe

625

Lys

Tyr

Ser

Thr

Glu
705

Tyr

Leu

Gly

Val

610

Thr

Cys

Tyr

Lys

Ala

690

Phe

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

<220>
<223>

<400>

Glu

1

Ser

Tyr

Ala

Lys

Val

Leu

Ile

Arg

50

Gly

Ser

Gly

Gly

595

Gln

Phe

Leu

Ala

Asn

675

Val

Asp

80

722
PRT

Leu

Gly

580

Gly

Pro

Ser

Glu

Asp

660

Thr

Tyr

Tyr

Ser

565

Gly

Gly

Gly

Ser

Trp

645

Ser

Leu

Tyr

Trp

Gly

Gly

Ser

Gly

Tyr

630

vVal

Val

Tyr

Cys

Gly
710

Tyr

Ser

Glu

Ser

615

Asp

Ser

Lys

Leu

Ala

695

Gln

Trinh tu nhén tao

val

Gly

Val

600

Leu

Met

Trp

Gly

Gln

680

Arg

Gly

51420

Phe

Gly

585

Gln

Arg

Ser

Ile

Arg

665

Met

Asp

Thr

Gly

570

Gly

Leu

Leu

Trp

Ser

650

Phe

Asn

Ala

Leu

Cys

Gly

Leu

Ser

Val

635

Tyr

Thr

Ser

Gln

Val
715

Gly

Ser

Glu

Cys

620

Arg

Ser

Ile

Leu

Arg

700

Thr

Thr

Gly

Ser

605

Ala

Gln

Gly

Ser

Arg

685

Asn

Val

Chudi ning tdng hop ctua khang thé ddc hiéu

80
Gln

Arg

His

35

Ile

Arg

Leu

Leu

20

Trp

Tyr

Phe

Val

Ser

Val

Pro

Thr

Glu

Cys

Arg

Thr

Ile

Ser

Ala

Gln

Asn

55

Ser

Gly

Ala

Ala

40

Gly

Ala

Gly

Ser
25

Pro Gly

Tyr

Asp

Gly
10

Gly

Thr

Thr

55

Leu

Phe

Lys

Arg

Ser

Val

Asn

Gly

Tyr
60

Lys

Gln

Ile

Leu

45

Ala

Asn

Lys

Gly

590

Gly

Ala

Ala

Gly

Arg

670

Ala

Ser

Ser

kép

Pro

Lys

30

Glu

Asp

Thr

Leu

575

Gly

Gly

Ser

Pro

Ser

655

Asp

Glu

Met

Ser

(HER2

Gly

15

Asp

Trp

Ser

Ala

Thr

Gly

Gly

Gly

Gly

640

Ile

Asn

Asp

Arg

Gly

Thr

Val

Val

Tyr

147/163
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51420 | 148/163

65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 190

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys AsSp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly val Glu Val His
275 280 : 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Ala Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
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51420 149/163

355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
450 455 460

Ser Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly
465 470 475 480

Arg Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn
485 490 495

Asn Tyr Val Thr Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu
500 505 510

Leu Ile Tyr Ala Asp Ser His Arg Pro Ser Gly‘Val Pro Asp Arg Phe
515 520 525

Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu
530 535 540

Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Thr Trp Asp Tyr Ser
545 550 555 560

Leu Ser Gly Tyr Val Phe Gly Cys Gly Thr Lys Leu Thr Val Leu Gly
565 570 575

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
580 585 590

Gly Gly Ser Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln
595 600 605

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
610 615 620

Ser Gly Tyr Asp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu
625 630 635 640

Glu Trp Val Ser Val Ile Tyr Pro Asp Asp Gly Asn Thr Tyr Tyr Ala
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645 650 655

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
660 665 670

Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Ala Ala Val
675 680 685

Tyr Tyr Cys Ala Lys His Gly Gly Gln Lys Pro Thr Thr Lys Ser Ser
690 695 700

Ser Ala Tyr Gly Met Asp Gly Trp Gly Gln Gly Thr Leu Val Thr Val

705 710 715 720

Ser Ser

<210> 81

<211> 725

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Chudi ning tdng hop cta khang thé ddc hiéu kép (HER2 (NA)x1AlZ
GSLH)

<400> 81
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Thr
20 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser Val

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
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130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 190

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Ala Ser Thr Tyr Arg
290 295 300

Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His

59



Glu

Gly

Gly

465

Thr

Ile

Pro

Asp

Ser

545

Asp

Val

Ser

Leu

Phe

625

Lys

Tyr

Ser

Ala

Lys

Ala

Lys

450

Ser

Pro

Gly

Lys

Arg

530

Gly

Tyr

Leu

Gly

Val

610

Thr

Cys

Tyr

Lys

Ala

690

Ser

Leu

435

Gly

Gly

Gly

Asn

Leu

515

Phe

Leu

Ser

Gly

Gly

595

Gln

Phe

Leu

Ala

Asn

675

Val

Ser

420
His

Ser

Ser

Arg

Asn

500

Leu

Ser

Arg

Leu

Gly

580

Gly

Pro

Ser

Glu

Asp

660

Thr

Tyr

Ser

Asn

Gly

Gln

Arg

485

Tyr

Ile

Gly

Ser

Ser

565

Gly

Gly

Gly

Gly

Trp

645

Ser

Leu

Tyr

Ala

His

Ser

Ser

470

Val

Val

Tyr

Ser

Glu

550

Gly

Gly

Ser

Gly

Tyr

630

Val

Val

Tyr

Cys

Tyr

Tyr

Gly

455

vVal

Thr

Thr

Ala

Lys

535

Asp

Tyr

Ser

Glu

Ser

615

Asp

Ser

Lys

Leu

Ala

695

Gly

Thr

440

Ser

Leu

Ile

Trp

Asp

520

Ser

Glu

Val

Gly

Val

600

Leu

Met

Val

Gly

Gln

680

Lys

Met

51420

425

Gln

Gly

Thr

Ser

Tyr

505

Ser

Gly

Ala

Phe

Gly

585

Gln

Arg

Ser

Ile

Arg

665

Met

His

Asp

Lys

Ser

Gln

Cys

490

Gln

His

Thr

Asp

Gly

570

Gly

Leu

Leu

Trp

Tyr

650

Phe

Asn

Gly

Gly

60

Ser

Gly

Pro

475

Ser

Gln

Arg

Ser

Tyr

555

Cys

Gly

Leu

Ser

Val

635

Pro

Thr

Ser

Gly

Trp

Leu
Ser
460
Pro
Gly
Leu
Pro
Ala
540
Tyr
Gly
Ser
Glu
Cys
620
Arg
Asp
Ile
Leu
Gln

700

Gly

Ser

445

Gly

Ser

Ser

Pro

Ser

525

Ser

Cys

Thr

Gly

Ser

605

Ala

Gln

Asp

Ser

Arg

685

Lys

Gln

430

Leu

Ser

Ala

Ser

Gly

510

Gly

Leu

Ala

Lys

Gly

590

Gly

Ala

Ala

Gly

Arg

670

Ala

Pro

Gly

Ser

Gly

Ser

Ser

495

Thr

Val

Ala

Thr

Leu

575

Gly

Gly

Ser

Pro

Asn

655

Asp

Glu

Thr

Thr

Pro

Ser

Gly

480

Asn

Ala

Pro

Ile

Trp

560

Thr

Gly

Gly

Gly

Gly

640

Thr

Asn

Asp

Thr

Leu
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705

Val Thr

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

<223>
M1)

<400>
Glu Val
1

Ser Leu

Tyr Ile

Ala Arg

50

Lys Gly

Leu Gln

Ser Arg

Gly Thr

Phe Pro

130
Leu Gly
145
Trp Asn

Leu Gln

Ser Ser

710

Val Ser Ser
725

82
725
PRT

Trinh ty nhén tao

51420

715

Chudi ning tdng hop cta khang thé dic hiéu

82
Gln Leu Val Glu

Arg Leu Ser Cys
20

His Trp Val Arg
35

Ile Tyr Pro Thr
Arg Phe Thr Ile
70

Met Asn Ser Leu
85

Trp Gly Gly Asp
100

Leu Val Thr Val
115

Leu Ala Pro Ser
Cys Leu Val Lys
150

Ser Gly Ala Leu
165

Ser Ser Gly Leu
180

Ser Leu Gly Thr

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Thr

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Gly

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

61

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Val
Asn
Gly
Tyr

60
Lys
Ala
Asp
Lys
Gly
140
Pro
Thr

Val

Asn

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

kép

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

(HER2

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

720

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

(NA)x1Al2
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195 200 205

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 i 255

Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu
260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Ala Ser Thr Tyr Arg
290 295 300

val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 ' 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser ASp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser
450 455 460

Gly Ser Gly Ser Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly
465 470 475 480

Thr Pro Gly Gln Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn

62



Ile

Pro

Asp

Ser

545

Asp

Val

Ser

Leu

Phe

625

Lys

Tyr

Ser

Thr

Lys

705

Val

Gly

Lys

Arg

530

Gly

Tyr

Leu

Gly

Val

610

Thr

Cys

Tyr

Lys

Ala

690

Ser

Thr

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

<220>

Asn

Leu

515

Phe

Leu

Ser

Gly

Gly

595

Gln

Phe

Leu

Ala

Asn

675

Val

Ser

Val

83
719
PRT

Asn

500

Leu

Ser

Arg

Leu

Gly

580

Gly

Pro

Ser

Glu

Asp

660

Thr

Tyr

Ser

Ser

485

Tyr

Ile

Gly

Ser

Ser

565

Gly

Gly

Gly

Gly

Trp

645

Ser

Leu

Tyr

Ala

Ser
725

Val

Tyr

Ser

Glu

550

Gly

Gly

Ser

Gly

Tyr

630

vVal

Val

Tyr

Cys

Tyr
710

Thr

Ala

Lys

535

Asp

Tyr

Ser

Glu

Ser

615

Asp

Ser

Lys

Leu

Ala

695

Gly

Trinh ty nhan tao

Trp

Asp

520

Ser

Glu

Val

Gly

Val

600

Leu

Met

Val

Gly

Gln

680

Lys

Met

51420

Tyr

505

Ser

Gly

Ala

Phe

Gly

585

Gln

Arg

Ser

Ile

Arg

665

Met

His

Asp

490

Gln

His

Thr

Asp

Gly

570

Gly

Leu

Leu

Trp

Tyr

650

Phe

Asn

Gly

Gly

63

Gln

Arg

Ser

Tyr

555

Cys

Gly

Leu

Ser

Val

635

Pro

Thr

Ser

Gly

Trp
715

Leu Pro

Pro Ser
525

Ala Ser
540

Tyr Cys
Gly Thr
Ser Gly

Glu Ser
605

Cys Ala
620

Arg Gln
Asp Asp
Ile Ser
Leu Arg

685

Gln Lys
700

Gly Gln

Gly

510

Gly

Leu

Ala

Lys

Gly

590

Gly

Ala

Ala

Gly

Arg

670

Ala

Pro

Gly

495

Thr

vVal

Ala

Thr

Leu

575

Gly

Gly

Ser

Pro

Asn

655

Asp

Glu

Thr

Thr

Ala

Pro

Ile

Trp

560

Thr

Gly

Gly

Gly

Gly

640

Thr

Asn

Asp

Thr

Leu
720
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<223>

M12)

<400>

Glu

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Val

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Chudi ndng

83
Gln

Arg

His

35

Ile

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Leu

Leu

20

Trp

Tyr

Phe

Asn

Gly

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

51420

téng hop clia khang thé dic hiéu

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Gly

Ala

Ala

40

Gly

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

Gly

10

Gly

Gly

Thr

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

vVal

64

Leu

Phe

Lys

Arg

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Val

Asn

4Gly

Tyr

60

Lys

Ala

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gln

Ile

Leu

45

Ala

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

vVal

205

Lys

Leu

Thr

Val

kép

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

(HER2 (WT)x1Al0

Gly

15

Asp

Trp

Ser

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

175

vVal

His

Cys

Gly

Met

255

His

Gly

Thr

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

val

Pro

Lys

Asp

Gly

240

Ile

Glu
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260 265 270

Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300

val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser
450 455 460

Gly Ser Gly Ser Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly
465 470 475 480

Thr Pro Gly Gln Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn
485 490 495

Ile Gly Asn Asn Tyr Val Thr Trp Tyr Gln Gln Leu Pro Gly Thr Ala
500 505 510

Pro Lys Leu Leu Ile Tyr Ala Asp Ser His Arg Pro Ser Gly Val Pro
515 520 : 525

Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile
530 535 540

Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Thr Trp

65



545

Asp Tyr

Val Leu

Ser Gly

Leu Val

610

Phe Thr
625

Lys Cys

Tyr Tyr

Ser Lys

Thr Ala
690

Glu Phe
705

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

<220>
<223>

<400>
Glu Val

Ser Leu

Tyr Ile

Ala Arg
50

51420

550 555

Ser Leu Ser Gly Tyr Val Phe Gly Cys Gly Thr
565 570

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
580 585

Gly Gly Gly Ser Glu Val Gln Leu Leu Glu Ser
595 600 605

Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala
615 620

Phe Ser Ser Tyr Asp Met Ser Trp Val Arg Gln
630 635

Leu Glu Trp Val Ser Trp Ile Ser Tyr Ser Gly
645 650

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser
660 665

Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg
675 680 685

Val Tyr Tyr Cys Ala Arg Asp Ala Gln Arg Asn
695 700

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
710 715

84
725
PRT
Trinh ty nhén tao

Chudi ning tdng hop cta khang thé dic hiéu

84
Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
5 10

Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile
20 25

His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala
55 60

66

Lys

Gly

590

Gly

Ala

Ala

Gly

Arg

670

Ala

Ser

Ser

kép

Pro
Lys
30

Glu

Asp

Leu

575

Gly

Gly

Ser

Pro

Ser

655

Asp

Glu

Met

Ser

(HER2

Gly

Asp

Trp

Ser

560

Thr

Gly

Gly

Gly

Gly

640

Ile

Asn

Asp

Arg

Gly

Thr

Val

Val

158/163
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Lys

65

Leu

Ser

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Arg

Met

Trp

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Phe

Asn

Gly

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

val

Cys

Ser
340

Thr

Ser

85

Gly

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

Ile

70

Leu

Asp

vVal

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Ala

Ala

Phe

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

51420

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln
345

Thr

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Ile

vVal

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

67

Ser

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

Lys
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro

220

Glu

235 -

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln
350

Ala

Tyr

95

Gly

Ser

Ala

vVal

Ala

175

vVal

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr
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Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
435 440 445

Gly Lys Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser
450 455 460

Gly Ser Gly Ser Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly
465 470 475 480

Thr Pro Gly Gln Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn
485 490 495

Ile Gly Asn Asn Tyr Val Thr Trp Tyr Gln Gln Leu Pro Gly Thr Ala
500 505 510

Pro Lys Leu Leu Ile Tyr Ala Asp Ser His Arg Pro Ser Gly Val Pro
515 520 525

Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile
530 535 540

Ser Gly Leu Arg Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Thr Trp
545 550 555 560

Asp Tyr Ser Leu Ser Gly Tyr Val Phe Gly Cys Gly Thr Lys Leu Thr
565 570 575

Val Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
580 585 590

Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Leu Glu Ser Gly Gly Gly
595 600 605

Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
610 615 620

Phe Thr Phe Ser Gly Tyr Asp Met Ser Trp Val Arg Gln Ala Pro Gly
625 630 635 640

68



Lys

Tyr

Ser

Thr

Lys

705

val

Cys

Tyr

Lys

Ala

690

Ser

Thr

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

<220>
<223>

<400>

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

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

<220>
<223>

<400>

Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser
15

1

Gly Ser

<210>
<211>
<212>

Leu

Ala

Asn

675

Val

Ser

Val

85
15
PRT

Glu

Asp

660

Thr

Tyr

Ser

Ser

Trp

645

Ser

Leu

Tyr

Ala

Ser
725

Val

Val

Tyr

Cys

Tyr
710

Ser

Lys

Leu

Ala

695

Gly

Trinh ty nhdn tao

Val

Gly

Gln

680

Lys

Met

51420

Ile Tyr
650

Arg Phe
665
Met Asn

His Gly

Asp Gly

Pro

Thr

Ser

Gly

Trp
715

Asp

Ile

Leu

Gln

700

Gly

Thanh phdn lién k&t peptit tdng hop

85

86
18
PRT

5

Trinh ty nhdn tao

10

Thanh phdn 1ién ké&t peptit tdng hop

86

87
20
PRT

5

10

69

Asp

Ser

Arg

685

Lys

Gln

Gly

Arg

670

Ala

Pro

Gly

Asn

655

Asp

Glu

Thr

Thr

15

Thr

Asn

Asp

Thr

Leu
720
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<213>

<220>
<223>

<400>

Trinh ty nhén tao

Thanh phdn lién k&t peptit tdng hop

87

51420

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

1

Gly Gly

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

<220>
<223>

<400>
Asp Ile
1

Glu Lys

Leu His

Lys Tyr

50

Ser Gly
65

Glu Asp

Thr Phe

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

<220>
<223>

Gly Ser
20

88
108
PRT

5

Trinh ty nhén tao

10

viung bién ddi chudi nhe tdéng hop cua khang

(AB41 db6t bién)

88
Val Met

Val Thr
20

Trp Tyr
35

Ala Ser

Ser Gly

Ala Ala

Gly Cys
100

89
255
PRT

Thr

Ile

Gln

Gln

Thr

Thr

85

Gly

Gln

Thr

Gln

Ser

Asp

Tyr

Thr

Ser

Cys

Lys

Ile

55

Phe

Tyr

Lys

Trinh ty nhén tao

Pro

Arg

Pro

40

Ser

Thr

Cys

Leu

Ala

Ala

25

Asp

Gly

Phe

Gln

Glu
105

Phe

10

Ser

Gln

Ile

Thr

Asp

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Ser Val

Thr Ile

Pro Lys

Ser Arg

60

Ser Ser

His Ser

Arg

4-1BB cua ngudi téng hop (NP_001552.2)

70

D»

th

Thr

Ser

30

Leu

Phe

Leu

Phe

15

khang 4-1BB

Pro

15

Asp

Leu

Ser

Glu

Pro
95

Gly

Tyr

Ile

Gly

Ala

80

Pro
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<400> 89
Met Gly Asn Ser Cys Tyr Asn Ile Val Ala Thr Leu Leu Leu Val Leu
1 5 10 15

Asn Phe Glu Arg Thr Arg Ser Leu Gln Asp Pro Cys Ser Asn Cys Pro
Ala Gly Thr Phe Cys Asp Asn Asn Arg Asn Gln Ile Cys Ser Pro Cys
35 40 45

Pro Pro Asn Ser Phe Ser Ser Ala Gly Gly Gln Arg Thr Cys Asp Ile
50 55 60

Cys Arg Gln Cys Lys Gly Val Phe Arg Thr Arg Lys Glu Cys Ser Ser
65 70 75 80

Thr Ser Asn Ala Glu Cys Asp Cys Thr Pro Gly Phe His Cys Leu Gly
85 90 95

Ala Gly Cys Ser Met Cys Glu Gln Asp Cys Lys Gln Gly Gln Glu Leu
100 105 110

Thr Lys Lys Gly Cys Lys Asp Cys Cys Phe Gly Thr Phe Asn Asp Gln
115 120 125

Lys Arg Gly Ile Cys Arg Pro Trp Thr Asn Cys Ser Leu Asp Gly Lys
130 135 140

Ser Val Leu Val Asn Gly Thr Lys Glu Arg Asp Val Val Cys Gly Pro
145 150 155 160

Ser Pro Ala Asp Leu Ser Pro Gly Ala Ser Ser Val Thr Pro Pro Ala
165 170 175

Pro Ala Arg Glu Pro Gly His Ser Pro Gln Ile Ile Ser Phe Phe Leu
180 185 190

Ala Leu Thr Ser Thr Ala Leu Leu Phe Leu Leu Phe Phe Leu Thr Leu
195 200 : 205

Arg Phe Ser Val Val Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe
210 215 220

Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly
225 230 235 240

Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu
245 250 255

71



