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Linh vire k§ thuit dwoe dé cap
Séng ché dé cap dén thé lién hop khang thé khéng CEA-chét tuong tu exatecan,

phuong phép san xudt thé lién hop nay, duoc phdm chira thé lién hop nay.

Tinh trang k¥ thuét ciia sang ché

Su trinh bay & day chi cung cdp théng tin co ban c6 lién quan dén sang ché va
khong nhét thiét tao nén giai phéap k¥ thuat.

Khang nguyén ung thu phoi (Carcinoembryonic antigen-CEA, ciing dugc biét
dén 1d4 CEACAM-5 hoic CD66e), mot glycoprotein c6 khéi lwong phan tir bing 180
kDa, 1a mdt trong nhitng khang nguyén c6 lién quan dén khdi u dugc phét hién sém
nhit. CEA 12 mot thanh vién cua siéu ho globulin mién dich va chira 7 mién gén két
v6i mang té bao théng qua phan tir neo glycosylphosphatidylinositol (GPT) (Thompson
J.A., J Clin Lab Anal. 5:344-366, 1991). CEA ban dau dugc phét hién va bao cdo boi
Gold P va Freedman SO trong dich chiét mo ung thu dai trang (Gold va Freedman
1965; Gold va Freedman, 1965), va CEA sau do dugc bdo céo 1a dugc phat hién trong
huyét thanh ctia ngudi bénh bi ung thu dai trang va cac khdi u khac nho phuong phép
thtr nghiém mién dich phéng xa nhay cam, trong khi d6 ham luong CEA trong huyét
thanh clla ngudi khdée manh hodc cdc bénh nhan bi cdc bénh khac la cuc ky thép
(Thomson, Krupey et al., 1969). Su biéu hién CEA ting 1én & cac té bao ung thu, va
CEA tang thuc déy su két dinh gitta cac t& bao va ca sy di can té bao (Marshall J.,
Semin Oncol., 30(Suppl. 8):30-6, 2003). CEA thudng duge biéu hién trong cic biéu
md, ké ca cac té bao trong duong da day rudt, duong ho hép va duong sinh duc niéu,
va cac t& bao & dai trang, ¢d tir cung, tuyén md hoi va tuyén tién liét (Nap et al,
Tumour biol., 9(2-3):145-53, 1988; Nap et al, Cancer Res., 52(8):2329-23339, 1992).

Thé lién hop khang thé duoc chat (Antibody drug conjugate-ADC) lién két
khang thé don dong hoic doan khang thé vai doc té té bao ¢6 hoat tinh sinh hoc thong
qua mot héa chét lién két on dinh, tin dung duoc triét dé tinh dac hidu gin két cua
khang thé vai cac khang nguyén bé mit ctia cac té bao binh thuong va té bao khdi u va

hiéu qua cao cua chat gdy ddc té bao, va dong thoi tranh dugce nhuoc diém tac dung
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diéu tri kém ctia thé lién hop trude d6, nhuoc didm c6 tac dung phu giy doc nghiém
trong va nhugc diém trong tr. Pidu nay ¢6 nghia 14 thé lién hop khang thé dugc chat
c6 thé c6 thé gin két véi cac té bao khéi u chinh x4c hon va ¢é tac dung giam trén cac
té bao binh thuong so véi cac duge chét héa tri liéu thong thudng da biét.

Hién nay, mot vai khang thé nhdm vao CEA va thubdc ADC da dugc bao céao
trong cdc patent, nhu cong bd don quéc té sé W0O2015069430. Tuy nhién, hién vin
con nhu cau phat trién thé lién hop dugc chit khang thé khang CEA an toan hon va ¢6

hidu qua hon dung dé diéu tri cac khéi u c6 lién quan dén CEA tét hon.

Ban chit k§ thuét ciia sang ché

Séng ché dé cap dén thé lién hop duoc chit khang thé khang CEA va sir dung
ching 1am thudc, trong d6 thé lién hop duoc chit khang thé khang CEA bao gbm
khang thé khang CEA hoic doan gin két khang nguyén ctia né dugc lién hop véi duoc
chit doc tiy ¥ bang chit lién két, trong d6 khang thé khang CEA hodc doan gin két
khang nguyén cta né bao gdm ving bién d6i chudi ning va viing bién déi chudi nhe
ctia khang thé, trong d6:

i) HCDR1 va HCDR3 cuia ving bién dbi chudi nang 13 giéng véi HCDRI va
HCDR3 ctia viing bién dbi chudi ning néu trong SEQ ID NO: 7, va HCDR2 ciia viing
bién ddi chudi nang 12 gidng véi HCDR2 ciia viing bién ddi chudi ning néu trong SEQ
ID NO: 7 hodc khac nhau béi mdt axit amin; LCDR1, LCDR2 va LCDR3 cua vung
bién dbi chudi nhe 14 gibng v6i LCDR1, LCDR2 va LCDR3 ciia ving bién ddi chudi
nhe néu trong SEQ ID NO: 8;

ii) HCDR1 va HCDR3 cua ving bién ddi chudi nang 1a giéng véi HCDR1 va
HCDR3 ciia viing bién ddi chudi nang néu trong SEQ ID NO: 9, va HCDR2 cua viing
bién dbi chudi ning 1a gidng véi HCDR2 ctia ving bién dbi chudi ning néu trong SEQ
ID NO: 9 hodc khéc nhau bdi mot axit amin; LCDR1, LCDR2 va LCDR3 cua vung
bién d6i chudi nhe 13 giéng v6i LCDR1, LCDR2 va LCDR3 ctia ving bién dbi chudi
nhe néu trong SEQ ID NO: 10;

iii) HCDR1, HCDR2 va HCDR3 clia ving bién dbi chudi nang la giéng véi
HCDR1, HCDR2 va HCDR3 ctia ving bién d6i chudi nang néu trong SEQ ID NO: 11;
LCDRI1, LCDR2 va LCDR3 cua ving bién dbi chudi nhe 13 giéng véi LCDRI,
LCDR2 va LCDR3 cua ving bién d6i chudi nhe néu trong SEQ ID NO: 12; hoic
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iv) HCDR1 va HCDR3 clia viing bién ddi chudi nang 13 giéng véi HCDRI va
HCDR3 ciia viing bién dbi chudi ning néu trong SEQ ID NO: 13, va HCDR2 ciia
ving bién dbi chudi ning 14 gidng véi HCDR2 cuia ving bién dbi chudi ning néu trong
SEQ ID NO: 13 hodc khéac nhau b&i mot axit amin; LCDR1 va LCDR3 cua viung bién
d6i chudi nhe 14 giéng véi LCDR1 va LCDR3 cta viing bién dbi chudi nhe néu trong
SEQ ID NO: 14, va LCDR2 cua ving bién ddi chudi nhe 1a gibng véi LCDR2 cua
vung bién ddi chudi nhe néu trong SEQ ID NO: 14 hodc khac nhau béi mot axit amin.

Theo mot vai phuong 4n cla sdng ché, khang thé khang CEA hoic doan gén két
khéng nguyén ctia né trong thé lién hop khang thé dugc chit bao gdm ving bién dbi
chudi ning va vung bién ddi chudi nhe, trong doé:

v) viing bién ddi chudi ning bao gdm HCDR1, HCDR2 va HCDR3 néu trong
SEQ ID NO: 15, SEQ ID NO: 16 va SEQ ID NO: 17, twong g, va viing bién d6i
chudi nhe bao gdbm LCDR1, LCDR2 va LCDR3 néu trong SEQ ID NO: 18, SEQ ID
NO: 19 va SEQ ID NO: 20, twong tmg; hodc ving bién ddi chudi ning bao gdm
HCDR1, HCDR2 va HCDR3 néu trong SEQ ID NO: 15, SEQ ID NO: 38 va SEQ ID
NO: 17, twong tng, va ving bién d6i chudi nhe bao gdbm LCDR1, LCDR2 va LCDR3
néu trong SEQ ID NO: 18, SEQ ID NO: 19 va SEQ ID NO: 20, tuong ung;

vi) viing bién ddi chudi nang bao gdm HCDR1, HCDR2 va HCDR3 néu trong
SEQ ID NO: 21, SEQ ID NO: 22 va SEQ ID NO: 23, tuong tng, va ving bién dbi
chudi nhe bao gém LCDRI1, LCDR2 va LCDR3 néu trong SEQ ID NO: 24, SEQ ID
NO: 25 va SEQ ID NO: 26, twong ung; hodc ving bién ddi chudi ning bao gém
HCDR1, HCDR2 va HCDR3 néu trong SEQ ID NO: 21, SEQ ID NO: 47 va SEQ ID
NO: 23, twong tmg, va viing bién d6i chudi nhe bao gdbm LCDR1, LCDR2 va LCDR3
néu trong SEQ ID NO: 24, SEQ ID NO: 25 va SEQ ID NO: 26, tuong rng;

vii) viing bién ddi chudi nang bao gdbm HCDR1, HCDR2 va HCDR3 néu trong
SEQ ID NO: 27, SEQ ID NO: 28 va SEQ ID NO: 29, twong ting, va ving bién ddi
chudi nhe bao gdbm LCDR1, LCDR2 va LCDR3 néu trong SEQ ID NO: 30, SEQ ID
NO: 31 va SEQ ID NO: 32, twong tng; hodc

viii) viing bién ddi chudi ning bao gdm HCDR1 va HCDR3 néu trong SEQ ID
NO: 33 va SEQ ID NO: 34, tuong tng, va HCDR2 néu trong SEQ ID NO: 16 hoac
SEQ ID NO: 38; ving bién dbi chudi nhe bao gdbm LCDR1 va LCDR3 néu trong SEQ
ID NO: 35 va SEQ ID NO: 37 va LCDR2 néu trong SEQ ID NO: 36 hodc SEQ ID
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NO: 64.

Theo mot sb phuong an, khang thé khang CEA hoic doan gin két khang
nguyén ctia né trong thé lién hop khang thé duoc chit bao gbm vung bién déi chudi
ning va ving bién ddi chudi nhe, trong dé:

Theo mot sé phuong én, khang thé khang CEA hodc doan gin két khang
nguyén ctia né trong thé lién hop khang thé duoc chit bao gdm ving bién d6i chudi
ning va ving bién ddi chudi nhe, trong do:

ving bién d6i chudi ning bao gdm HCDR1, HCDR2 va HCDR3 néu trong SEQ
ID NO: 33, SEQ ID NO: 16 va SEQ ID NO: 34, twong tng, va ving bién ddi chudi
nhe bao gém LCDR1, LCDR2 va LCDR3 néu trong SEQ ID NO: 35, SEQ ID NO: 36
va SEQ ID NO: 37, twong trng; hoac

viing bién dbi chudi ning bao gdm HCDR1, HCDR2 va HCDR3 néu trong SEQ
ID NO: 33, SEQ ID NO: 38 va SEQ ID NO: 34, twong {mg, va ving bién ddi chudi
nhe bao gdbm LCDR1, LCDR2 va LCDR3 néu trong SEQ ID NO: 35, SEQ ID NO: 36
va SEQ ID NO: 37, twong ng; hodc

ving bién d6i chudi nang bao gdbm HCDR1, HCDR2 va HCDR3 néu trong SEQ
ID NO: 33, SEQ ID NO: 16 va SEQ ID NO: 34, twong ng, va ving bién ddi chudi
nhe bao gdbm LCDR1, LCDR2 va LCDR3 néu trong SEQ ID NO: 35, SEQ ID NO: 64
va SEQ ID NO: 37, tuong Ung; hodc

t6t hon 13, ving bién d6i chubi niang bao gdbm HCDR1, HCDR2 va HCDR3 néu
trong SEQ ID NO: 33, SEQ ID NO: 38 va SEQ ID NO: 34, tuong Ung, va vung bién
d6i chudi nhe bao gdm LCDR1, LCDR2 va LCDR3 néu trong SEQ ID NO: 35, SEQ
ID NO: 64 va SEQ ID NO: 37, tuong tng.

Theo mdt vai phuong 4n clia sang ché, khang thé khang CEA trong thé lién hop
khang thé dwgc chét 12 khang thé chudt, khang thé kham hoic khang thé dugc lam
tuong thich véi nguoi.

Theo mot vai phuong an ctia sang ché, khang thé khang CEA hodc doan gin két
khéng nguyén ciia nd theo mot trong sb6 cac phuong an néu trén trong thé lién hop
khang thé duoc chét bao gdm ving bién ddi chudi ning va ving bién dbi chudi nhe,
trong do:

(a) vung bién ddi chudi ndng cd trinh ty axit amin néu trong SEQ ID NO: 7,

hodc trinh tw axit amin c6 it nhit 90% ddng nhét véi trinh ty axit amin néu trong SEQ
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ID NO: 7; va/hoac ving bién ddi chudi nhe c6 trinh tu axit amin néu trong SEQ ID
NO: 8, hodc trinh tyr axit amin c6 it nhit 90% déng nhét véi trinh ty axit amin néu
trong SEQ ID NO: 8; hoac

(b) ving bién ddi chudi ndng coé trinh ty axit amin néu trong SEQ ID NO: 9,
hoic trinh tu axit amin ¢6 it nhat 90% déng nhét véi trinh tu axit amin néu trong SEQ
ID NO: 9; va/hodc ving bién d6i chudi nhe c6 trinh ty axit amin néu trong SEQ ID
NO: 10, hodc trinh ti axit amin c6 it nhat 90% déng nhét véi trinh ty axit amin néu
trong SEQ ID NO: 10; hoéc

(c) vung bién dbi chudi ndng co trinh ty axit amin néu trong SEQ ID NO: 11,
hodc trinh tu axit amin c6 it nhit 90% déng nhéit véi trinh ty axit amin néu trong SEQ
ID NO: 11; va/hosic ving bién d6i chudi nhe c6 trinh tu axit amin néu trong SEQ ID
NO: 12, hoic trinh tu axit amin c6 it nhit 90% déng nhit véi trinh tu axit amin néu
trong SEQ ID NO: 12; hoéc

(d) ving bién ddi chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 13,
hoic trinh ty axit amin c6 it nhit 90% ddng nhét véi trinh ty axit amin néu trong SEQ
ID NO: 13; va/hoic ving bién dbi chudi nhe cé trinh ty axit amin néu trong SEQ ID
NO: 14, hodc trinh tu axit amin c¢6 it nhit 90% déng nhét véi trinh tu axit amin néu
trong SEQ ID NO: 14.

Theo mét vai phuong 4n cta sang ché, khang thé khang CEA hogc doan gin két
khéng nguyén cta no trong thé lién hop khang thé dugc chit bao gém ving bién ddi
chudi ning va ving bién dbi chudi nhe, trong do:

(¢) ving bién d6i chudi ning c6 trinh tu axit amin néu trong SEQ ID NO: 39,
40, 41 hodc 42, hodc trinh ty axit amin c¢0 it nhét 90% déng nhét v&i mot trinh tu axit
amin bat ky néu trong SEQ ID NO: 39, 40, 41 hodc 42; va/hodc vung bién d6i chudi
nhe ¢6 trinh ty axit amin néu trong SEQ ID NO: 43, 44, 45 hodc 46, hodc trinh tu axit
amin c6 it nhat 90% ddng nhét véi mot trinh ty axit amin bt ky néu trong SEQ ID
NO: 43, 44, 45 hodc 46;

t6t hon 13, ving bién d6i chudi ning c6 trinh tu axit amin néu trong SEQ ID
NO: 42, va ving bién dbi chudi nhe c6 trinh tw axit amin néu trong SEQ ID NO: 44;
hoac

(f) ving bién d6i chudi nang c6 trinh ty axit amin néu trong SEQ ID NO: 48,

49, 50, 51 hodic 52, hodc trinh tu axit amin c6 it nhit 90% déng nhét v6i mét trinh tu
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axit amin bit ky néu trong SEQ ID NO: 48, 49, 50, 51 hodc 52; va/hoidc ving bién ddi
chudi nhe c6 trinh ty axit amin néu trong SEQ ID NO: 53, 54 hodc 55, hodc trinh tu
axit amin c6 it nhat 90% ddng nhAt v&i mét trinh ty axit amin bat ky néu trong SEQ ID
NO: 53, 54 hoac 55;

t6t hon 14, ving bién dbi chudi ning c6 trinh ty axit amin néu trong SEQ ID
NO: 52, va ving bién dbi chudi nhe c6 trinh ty axit amin néu trong SEQ ID NO: 53;
hoac

(g) ving bién dbi chudi ning c6 trinh ty axit amin néu trong SEQ ID NO: 56,
57 hodc 58, hodc trinh ty axit amin c6 it nhit 90% ddng nhit voi mot trinh tu axit amin
bét ky néu trong SEQ ID NO: 56, 57 hodc 58; va/hodc ving bién dbi chudi nhe c6
trinh tu axit amin néu trong SEQ ID NO: 59, 60, 61, 62 hodc 63, hoac trinh tu axit
amin c6 it nhit 90% déng nhit v6i mét trinh tu axit amin bat ky néu trong SEQ ID
NO: 59, 60, 61, 62 hoac 63;

tdt hon 13, ving bién d6i chudi ning c6 trinh tu axit amin néu trong SEQ ID
NO: 58, va vung bién d6i chudi nhe c6 trinh ty axit amin néu trong SEQ ID NO: 62;
hodc

(h) ving bién ddi chudi nang c6 trinh tw axit amin néu trong SEQ ID NO: 65,
66, 67 hodc 68, hoac trinh ty axit amin c6 it nhét 90% déng nhét véi mot trinh tu axit
amin bat ky néu trong SEQ ID NO: 65, 66, 67 hodc 68; va/hodc ving bién ddi chudi
nhe ¢ trinh ty axit amin néu trong SEQ ID NO: 69, 70, 71, 72, 73, 74, 75 hodc 76,
hodc trinh tu axit amin c6 it nhit 90% ddng nhét v6i mét trinh tw axit amin bét ky néu
trong SEQ ID NO: 69, 70, 71, 72, 73, 74, 75 hodc 76;

t5t hon 13, ving bién ddi chudi ning c6 trinh tu axit amin néu trong SEQ ID
NO: 68, va ving bién d6i chudi nhe c6 trinh ty axit amin néu trong SEQ ID NO: 76.

Theo mdt vai phuong 4n cia sang ché, khang thé khang CEA theo mdt trong sd
cac phuong 4n néu trén trong thé lién hop khang thé dugc chat Ia khang thé dugc lam
tuong thich v6i ngudi bao gdm ving khung thu dwgc tir khang thé nguoi hoidc bién thé
ving khung cta né, va bién thé ving khung ciia né c6 cac cac dot bién ngugc co tbi da
10 axit amin trong ving khung chudi nhe va/hodc ving khung chudi ning cua khéng
thé nguoi;

t6t hon 13, bién thé vung khung ctia n6 duoc chon tir ving khung bat ky néu

trong cac muc (i) dén (1) dudi day:
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(i) ving khung ciia viing bién ddi chudi nhe bao gdm LCDRI1, LCDR2 va
LCDR3 ¢6 céc trinh tuy néu trong SEQ ID NO: 18, SEQ ID NO: 19 va SEQ ID NO:
20, tuong tmg, bao gdbm mét hodc nhiéu dot bién nguge axit amin dugc chon tir nhom
bao gém 46P, 47W, 49Y, 70S va 71Y, va/hodc vung khung cia vung bién ddi chudi
ndng bao gém HCDRI c¢6 trinh ty néu trong SEQ ID NO: 15, HCDR2 c6 trinh tu néu
trong SEQ ID NO: 16 hodc SEQ ID NO: 38 va HCDR3 ¢6 trinh ty néu trong SEQ ID
NO: 17, bao gﬁ")m mot hodc nhidu dot bién ngugc axit amin dugce chon tr nhém bao
gbm 38K va 46K;

(j) ving khung ctia ving bién d6i chudi nhe bao gbm LCDRI1, LCDR2 va
LCDR3 c¢6 céc trinh tu néu trong SEQ ID NO: 24, SEQ ID NO: 25 va SEQ ID NO:
26, twong Ung, bao gém mdt hoic nhidu dot bién nguoc axit amin dugce chon tir nhém
bao gbém 2V, 42G, 44V va 71Y, va/hodc ving khung ctia ving bién d6i chudi nang bao
gém HCDRI1 ¢6 trinh tw néu trong SEQ ID NO: 21, HCDR2 ¢6 trinh tw néu trong SEQ
ID NO: 22 hodc SEQ ID NO: 47 va HCDR3 c6 trinh tu néu trong SEQ ID NO: 23, bao
gbém mot hoic nhidu dét bién ngugc axit amin duoc chon tir nhém bao gbm 481, 66K,
67A, 69L, 71V, 73K, 82F va 82AR;

(k) ving khung cia ving bién dbi chudi nhe bao gdm LCDRI, LCDR2 va
LCDR3 ¢6 céc trinh tu néu trong SEQ ID NO: 30, SEQ ID NO: 31 va SEQ ID NO:
32, tuong ung, bao g@)m mot hoac nhiéu dot bién ngugc axit amin dugce chon tir nhém
bao gdm 3V, 43P va 58V, va/hodc ving khung ctia ving bién dbi chudi ning bao gbm
HCDR1, HCDR2 va HCDR3 ¢6 cac trinh ty néu trong SEQ ID NO: 27, SEQ ID NO:
28 va SEQ ID NO: 29, bao gém mdt hodc nhiéu dot bién nguoc axit amin dugce chon
tir nhém bao gém 38K, 66K va 71V; va

(1) ving khung ciia ving bién dbi chudi nhe bao gdm LCDRI c6 trinh tw néu
trong SEQ ID NO: 35, LCDR2 c¢6 trinh ty néu trong SEQ ID NO: 36 hodc SEQ ID
NO: 64 va LCDR3 ¢6 trinh tu néu trong SEQ ID NO: 37, bao gdm mot hodc nhiéu dot
bién nguoc axit amin dugc chon tir nhém bao gém 4V, 36Y, 43P, 47V, 49E, 70D va
871; va/hodc ving khung cta ving bién ddi chudi nang bao gdbm HCDRI ¢6 trinh ty
néu trong SEQ ID NO: 33, HCDR2 c¢6 trinh ty néu trong SEQ ID NO: 16 hogc SEQ
ID NO: 38 va HCDR3 c6 trinh ty néu trong SEQ ID NO: 34, bao gdm mot hodc nhidu
dot bién nguoc axit amin dugc chon tir nhém bao gém 21, 38K va 46K;

(m) ving khung cta ving bién ddi chubi nhe bao gdm LCDRI, LCDR2 va
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LCDR3 ¢6 céc trinh ty néu trong SEQ ID NO: 24, SEQ ID NO: 25 va SEQ ID NO:
26, tuwong Ung, bao gé)m mdt hodic nhidu dot bién nguoc axit amin dugce chon tir nhém
bao gdm 2V, 42G, 44V va 71Y, va/hoic viing khung ctia ving bién dbi chudi ning bao
gébm HCDR1 ¢6 trinh ty néu trong SEQ ID NO: 21, HCDR?2 ¢6 trinh tu néu trong SEQ
ID NO: 22 hogc SEQ ID NO: 47 va HCDR3 c6 trinh tu néu trong SEQ ID NO: 23, bao
gém mdt hodc nhiéu dot bién ngugc axit amin duge chon tir nhém bao gdm 66K, 67A,
69L, 71V, 73K, 82F va §2AR;

trong d6 céac vi tri cia cac dot bién ngugc dugc dédnh sb theo so d6 danh sb
Kabat.

Theo mdt vai phuong 4n ciia sang ché, khang thé khang CEA theo mét trong sb
cac phuong 4n néu trén trong thé lién hop khang thé duogc chat 1a khang thé duoc lam
tuong thich véi ngudi bao gdm ving khung thu dugc tir khang thé nguoi hodc bién thé
viing khung ctia né, va bién thé viing khung nay c6 cic cac dot bién nguoc gom téi da
10 axit amin trong ving khung chudi nhe va/hodc ving khung chudi ning cla khang
thé nguoi;

t6t hon 13, bién thé vung khung ciia n6 duge chon tir ving khung bit ky néu
trong cdc muc (i) d&én (1) duéi day:

(i) ving khung cta ving bién ddi chudi nhe bao gdbm LCDRI, LCDR2 va
LCDR3 c¢6 céc trinh ty néu trong SEQ ID NO: 18, SEQ ID NO: 19 va SEQ ID NO:
20, teong tng, bao gém mot hodc nhidu dot bién nguoc axit amin duge chon tir nhém
bao gém 46P, 47W, 49Y, 70S va 71Y, va/hodc

ving khung ctia ving bién dbi chudi ning bao gdm HCDRI c6 trinh tw néu
trong SEQ ID NO: 15, HCDR2 ¢6 trinh ty néu trong SEQ ID NO: 16 hodc SEQ ID
NO: 38 va HCDR3 ¢6 trinh ti néu trong SEQ ID NO: 17, bao gdm mdt hodc nhiéu dot
bién nguoc axit amin duoc chon tir nhém bao gdbm 38K va 46K;

(j) ving khung ctia ving bién ddi chudi nhe bao gdbm LCDRI1, LCDR2 va
LCDR3 ¢6 céc trinh ty néu trong SEQ ID NO: 24, SEQ ID NO: 25 va SEQ ID NO:
26, tuong rng, bao gém mdot hodc nhiéu dot bién nguoc axit amin dugc chon tir nhom
bao gé)m 2V, 42G, 44V va 71Y, va/hoic

ving khung ciia ving bién d6i chudi ning bao gém HCDRI c6 trinh ty néu
trong SEQ ID NO: 21, HCDR2 c¢6 trinh tu néu trong SEQ ID NO: 22 hodc SEQ ID
NO: 47 va HCDR3 c6 trinh ty néu trong SEQ ID NO: 23, bao gém mot hodc nhidu dot
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bién nguogc axit amin dugc chon tir nhém bao gém 481, 66K, 67A, 69L, 71V, 73K, 82F
va 82AR;

(k) ving khung ctia viing bién ddi chubi nhe bao gbm LCDRI1, LCDR2 va
LCDR3 c¢6 céc trinh ty néu trong SEQ ID NO: 30, SEQ ID NO: 31 va SEQ ID NO:
32, twong Ung, bao gém mdt hodic nhiéu dot bién ngugc axit amin dugc chon tir nhém
bao gE‘)m 3V, 43P va 58V, va/hoac

ving khung cta ving bién dbi chudi ning bao gbm HCDRI, HCDR2 va
HCDR3 c¢6 céc trinh ty néu trong SEQ ID NO: 27, SEQ ID NO: 28 va SEQ ID NO:
29, tuong Ung, bao gém mdt hodc nhiéu dot bién nguoc axit amin dugc chon tir nhém
bao gém 38K, 66K va 71V; va

(1) ving khung ctia ving bién d6i chudi nhe bao gbm LCDRI c6 trinh tw néu
trong SEQ ID NO: 35, LCDR2 ¢6 trinh ty néu trong SEQ ID NO: 36 hodc SEQ ID
NO: 64 va LCDR3 ¢6 trinh tu néu trong SEQ ID NO: 37, bao gém mot hodc nhiéu dot
bién nguoc axit amin duoc chon tir nhém bao gdm 4V, 36Y, 43P, 47V, 49E, 70D va
871; va/hodc

ving khung cta ving bién dbi chudi ning bao gbm HCDRI c6 trinh tu néu
trong SEQ ID NO: 33, HCDR2 c¢6 trinh ty néu trong SEQ ID NO: 16 hodc SEQ ID
NO: 38 va HCDR3 c¢6 trinh ty néu trong SEQ ID NO: 34, bao gém mot hodc nhiéu dot
bién ngugc axit amin dugce chon tir nhém bao gé)m 21, 38K va 46K;

trong d6 cac vi tri clia cac dot bién nguwoc duoc danh s6 theo so dd danh sb
Kabat.

Theo mdt vai phwong 4n cia sang ché, khang thé khang CEA hodc doan gén két
khang nguyén cta né theo mot trong sb cac phuong an néu trén trong thé lién hop
khéng thé duogc chit bao gém vung c¢b dinh chudi ndng va vung ¢ dinh chudi nhe cta
khéng thé; t&t hon 13, ving ¢ dinh chudi nang dugc chon tir nhém bao gbm cac ving
c¢d dinh cua IgGl, 1gG2, IgG3 va IgG4 nguoi, va vung ¢b dinh chudi nhe duoc chon tir
nhém bao gbém céc ving c¢b dinh chudi k va A ciia khang thé nguoi; tot hon nita 13,
khang thé bao gdm vung c¢b dinh chudi ning c6 trinh ty néu trong SEQ ID NO: 77 va
viung c¢b dinh chudi nhe c6 trinh ty néu trong SEQ ID NO: 78 hodc SEQ ID NO: 79;

t6t nhét 13, khang thé khang CEA dugc sir dung trong sang ché bao gdm:

(m) chudi ning c6 trinh ty néu trong SEQ ID NO: 80 hoic trinh tw ¢6 it nhat
85% df”)ng nhét v6i né, vahoic chudi nhe ¢ trinh ty néu trong SEQ ID NO: 81 hoic
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trinh twr ¢6 it nhat 85% ddng nhit véi no;

(n) chudi ning c6 trinh ty néu trong SEQ ID NO: 82 hoic trinh tu c6 it nhét
85% déng nhét véi n6, va/hodc chudi nhe c¢6 trinh ty néu trong SEQ ID NO: 83 hoic
trinh tw c6 it nhit 85% ddng nhit v6i no;

(o) chudi ning c6 trinh ty néu trong SEQ ID NO: 84 hoic trinh tu c¢6 it nht
85% déng nhét véi no, va/hodc chudi nhe c¢6 trinh ty néu trong SEQ ID NO: 85 hoac
trinh tw ¢6 it nhat 85% déng nhat véi n6; hodc

(p) chudi niing c6 trinh ty néu trong SEQ ID NO: 86 hoic trinh tu c6 it nhat
85% déng nhit v6i no, va/hodic chudi nhe cé trinh tu néu trong SEQ ID NO: 87 hodc
trinh tu ¢6 it nhit 85% ddng nhat véi nod.

Theo mét vai phuong 4n cua sang ché, doan gin két khang nguyén theo mot
trong sd cac phuwong 4n néu trén duoc chon tir nhém bao gdm Fab, Fab', F(ab'),, khang
thé chudi don (scFv), ving V duoc dime héa (diabody) va ving V dugc lam 6n dinh
nho lién két disulfua (dsFv).

Theo mdt vai phuong an cia sang ché, thé lién hop khang thé dugc chét theo
mdt trong sb cac phwong 4n néu trén 13 thé lién hop khang thé dugc chét c6 cong thirc

chung (Pc-L-Y-D):

(Pc-L-Y-D)

trong do:
Y dwoc chon t¥ nhém bao gébm  -O-(CR?RY)n-CR'R?-C(O)-,
-O-CR'R%:-(CR*R)p-,  -O-CR'R%-, -NH-(CR®R);,-CR!R2-C(O)- va

-S-(CRR®),-CR'R2-C(O)-;

R? va Rb 1a giéng nhau hoic khiac nhau va mdi nhém ddc 1dp duoc chon tir
nhém bao gdm hydro, doteri, halogen, alkyl, haloalkyl, alkyl dugc doteri hoa, alkoxy,
hydroxy, amino, xyano, nitro, hydroxyalkyl, xycloalkyl va heteroxyclyl; hodc, R* va
R®, cing v6i cac nguyén tir cacbon duge lién két voi no, tao thanh xycloalkyl va
heteroxyclyl;

}Rl duoc chon tir nhém bao gdm halogen, haloalkyl, alkyl dugc doteri hoa,

10
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xycloalkyl, xycloalkylalkyl, alkoxyalkyl, heteroxyclyl, aryl va heteroaryl; R? duogc
chon tir nhém bao gdm hydro, halogen, haloalkyl, alkyl dugc doteri hoa, xycloalkyl,
xycloalkylalkyl, alkoxyalkyl, heteroxyclyl, aryl va heteroaryl; hodc, R! va R?, cung véi
cac nguyén tir cacbon duoc lién két voi no, tao thanh xycloalkyl hodc heteroxyclyl,;

hodc, R? va R?, cling véi cac nguyén tir cacbon dugc lién két v&i no, tao thanh
xycloalkyl hodc heteroxyclyl;

m 12 mot s6 nguyén nim trong khoang tir 0 dén 4;

n 12 s6 thap phén hoic sé nguyén nim trong khoang tir 1 dén 10;

L 1a don vi lién két;

Pc 13 khang thé CEA hoic doan gin két khang nguyén ciia né nhu dugc mo ta
trén day.

Theo mdt vai phuong 4n ciia sang ché, trong thé lién hop khang thé dugc chét
theo mot trong sd cdc phwong 4n néu trén, n 1a mot sé nguyén hoic sé thap phan ndm
trong khoang tir 0 dén 10, n c6 thé 13 gia tri trung binh bang 1, 2, 3, 4, 5, 6, 7, 8, 9 hoic
10, t6t hon 13 ndm trong khoang tir 1 dén 8, tét hon nita 12 ndm trong khoang tir 2 dén
8, va tot nhit 14 ndm trong khoang tir 4 dén 6, va n 1 gi tri trung binh cta s6 thap
phan hoic sé nguyén.

Theo mot vai phuong 4n cia sang ché, trong thé lién hop khang thé duoc chét
theo mot trong sb cic phuong 4n néu trén, n 13 gia tri trung binh cta s thap phan hozc
s& nguyén nam trong khoang tir 3 dén 5.

Theo mot vai phuong 4n ciia sang ché, trong thé lién hop khang thé duoc chét
theo mot trong sb cac phuong an néu trén, n 1a gié tri trung binh cta sb thap phan hodc
s6 nguyén nam trong khoang tir 6 dén 7.

Theo mét vai phuong an cua sang ché, thé lién hop khang thé dugc chét theo
mot trong s6 cac phwong 4n néu trén 12 nhu dugc thé hién trong cong thic chung
(Pc-L-Y-D), trong do6:

Y 12 -O-(CR#R®)n-CR!'R2-C(O)-;

R? va R® 1a gibng nhau hodc khac nhau va mdi nhém doc lap duoc chon tir
nhém bao g@)m hydro, doteri, halogen va alkyl;

R! 1a haloalkyl ho#c Cs_¢ xycloalkyl,

R? duoc chon tir nhém bao gdm hydro, haloalkyl va Cs_ xycloalkyl;

hoic, R! va R?, cung véi céc nguyén tir cacbon duge lién két vGi nd, tao thanh

"
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Cs-6 xycloalkyl;
m 13 0 hoac 1.
| Theo mot vai phuong 4n ciia sang ché, trong thé lién hop khang thé dugc chit
theo mot trong s cac phwong 4n néu trén, Y duoc chon tir nhém bao gdm:
0O

R e e

F‘fogz[ﬁ;

O ;trong dé ddu O cua Y duoc lién két voi don vi lién két L.

a

Theo mét vai phuong 4n cua sang ché, trong thé lién hop khang thé dugc chét
theo mot trong sd cac phuong an néu trén, Y 1a:
0O
+o
; trong do d4u O cua Y duoc lién két v6i don vi lién két L.
Theo mdt vai phwong 4n cua sang ché, thé lién hop khang thé duoc chat theo

mdt trong sO cac phuong 4n néu trén dugce chon tur:

Pc-L-D

trong do:

L 1a don vi lién két;

Pc 1a khang thé khang CEA hoic doan gin két khang nguyén cua no;

n 12 s6 thap phén hodc sb nguyén nim trong khoang tir 1 dén 10.

Theo mdt vai phuong 4n cta sang ché, thé lién hop khéng thé duoc chét theo

mot trong sO cac phuong 4n néu trén dugc chon tur:

12
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Pc-L-D

trong do:

L 1a don vi lién két;

Pc 12 khang thé khang CEA hoic doan gin két khang nguyén cua no;

n 12 56 thap phén hoic sb nguyén nim trong khoang tir 1 dén 10.

Theo mot vai phuong 4n cia sang ché, trong thé lién hop khang thé dugc cht
theo mot trong sb cic phwong 4n néu trén, don vi lién két -L- 13 -L'-L2-L3-L*-, trong
dé:

L! dugc chon tr nhém bao gdm -(sucxinimidyl-3-yl-N)-W-C(O)-,
-CH2-C(0)-NR3*-W-C(0)- va -C(0)-W-C(O)-, trong d6 W dugc chon tir nhom bao
gdm Ci-s alkyl, Ci-s alkyl-xycloalkyl va heteroalkyl mach thing c6 tir 1 dén 8 nguyén
tir, va heteroalkyl c6 tir 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gdbm N, O
va S, trong d6 mdi Ci_s alkyl, xycloalkyl va heteroalkyl mach thing doc lap tiy ¥ duoc
thé tiép bang mot hoic nhidu nhém thé duge chon tir nhém bao gdm halogen, hydroxy,
Xyano, amino, alkyl, cloalkyl, alkyl dugc doteri hoa, alkoxy va xycloalkyl;

L? dugc chon tr nhém bao gébm -NR*CH,CH,O)p'CH,CH,C(O)-,
-NR*(CH,CH,0)p!CH2C(0)-, -S(CH2)p'C(0O)- va lién két hoa hoc, trong d6 p' 1a mot
s6 nguyén nam trong khoang tlr 1 dén 20;

L3 1a gbc peptit c6 tir 2 dén 7 axit amin, trong d6 axit amin dwoc chon tir cac
gbc axit amin dugc tao thanh tir cdc axit amin tir phenylalanin, glyxin, valin, lysin,
citrullin, serin, axit glutamic va axit aspartic, va tiy v dugc thé tiép bang mot hodc
nhidu nhém thé duogc chon tir nhém bao gf”)m halogen, hydroxy, xyano, amino, alkyl,
cloalkyl, alkyl dugc doteri hoa, alkoxy va xycloalkyl;

L* dugc chon tir nhém bao gdm -NR3(CRR7)-, -C(O)NR?, -C(O)NR3(CHa)-
va lién két hoa hoc, trong d6 t 1a mét sb nguyén ndm trong khoang tir 1 dén 6;

R3, R* va RS 1a gibng nhau hodc khac nhau va mdi nhém ddc 1ap duge chon tir

13
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nhém bao gdm hydro, alkyl, haloalkyl, alkyl dugc doteri héa va hydroxyalkyl;

R® va R’ 1a giéng nhau hodc khac nhau va mdi nhém doc 14p dugce chon tir
nhém bao gbébm hydro, halogen, alkyl, haloalkyl, alkyl dugc doteri héa va
hydroxyalkyl.

Theo mot sé phwong 4n, L' dugc chon tr nhém bao gdm
-(sucxinimidyl-3-y1-N)-W-C(O)-, -CH2-C(0O)-NR3-W-C(0)- va -C(0)-W-C(0O)-, trong
d6 W duge chon tir nhém bao gdm Ci_s alkyl, C1g alkyl-Cs_s xycloalkyl va heteroalkyl
mach théng c6 1 dén 8 nguyén tir trong mach, va heteroalkyl ¢6 tir 1 dén 3 nguyén tir
khéc loai dugc chon tir nhom bao gém N, O va S, trong d6 Ci-sg alkyl, Ci-g alkyl-Cs_
xycloalkyl ho#c heteroalkyl mach thing c6 tir 1 dén 8 nguyén tir trong mach doc lap
thy v dugc thé tiép bing mot hodc nhidu nhém thé dwgc chon tir nhém bao gdm
halogen, hydroxy, xyano, amino, alkyl, cloalkyl, alkyl dugc doteri hoa, alkoxy va
xycloalkyl.

Theo mét sé phwong 4n, L? dwoc chon tr nhém bao gdm
-NR*(CH,CH,0)p' CH,CH2C(0)-, -NR*(CH,CH,0)p!CH,C(0)-, -S(CH2)p'C(O)- va
lién két hoa hoc, trong d6 p! 1a mdt s& nguyén nim trong khoang tir 1 dén 20.

Theo mét sé phuong 4n, L% 1a gc peptit c6 tir 2 dén 7 axit amin, trong do axit
amin duogc chon tir nhém bao gdm céc gbe axit amin duge tao thanh tir cac axit amin
tir phenylalanin, glyxin, valin, lysin, xitrullin, serin, axit glutamic va axit aspartic, va
thy ¥ dugc thé tiép bing mot hodc nhiéu nhém thé duge chon tir nhém bao gdm
halogen, hydroxy, xyano, amino, alkyl, cloalkyl, alkyl dugc doteri hoa, alkoxy va
xycloalkyl.

Theo mét sb phuong 4n, L* duge chon tir nhém bao gém -NR’(CRR)-,
-C(O)NR5-, -C(O)NR3(CHa)- va lién két héa hoc, trong d6 t 1a mot sb nguyén nim
trong khoang tir 1 dén 6.

Theo mét s& phuong an, R?, R* va R’ [a giéng nhau hodc khic nhau va mdi
nhom ddc 18p dugc chon tir nhém bao gém hydro, alkyl, haloalkyl, alkyl dugc doteri
hoéa va hydroxyalkyl.

Theo mot s& phuong 4n, R® va R7 13 giéng nhau hozc khic nhau va mdi nhém
doc 1ap dugc chon tr nhom bao gém hydro, halogen, alkyl, haloalkyl, alkyl dugc
doteri hoa va hydroxyalkyl.

Theo mot vai phuong 4n cia sang ché, trong thé lién hop khéng thé duge chét

14
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theo mot trong s6 cic phwong 4n néu trén, don vi lién két -L- 14 -L'-L2-L3-L*-, trong

do:

° 9
%g\vﬁlf\
L'la O ®

1.2 1a lién két héa hoc;

, va s! 1a mot s6 nguyén niam trong khoang tir 2 dén 8;

L 1a gbc tetrapeptit; t6t hon 13, L3 1a gbc tetrapeptit cua
glyxin-glyxin-phenylalanin-glyxin (GGFG, SEQ ID NO: 92);

L* 1a -NR3(CR®R")t-, trong d6 R, RS va R7 1a gidng nhau hodc khac nhau va
mdi nhém doc 14p 13 hydro hoic alkyl, va t1a 1 hodc 2;

trong do dau L! duogc lién két vé6i Pe, va dau L* duogc lién két v6i Y.

Theo mdt vai phuong an cua sang ché, thé lién hop khang thé dugc chit theo
mot trong sb cac phwong 4n néu trén 13 nhu duoc thé hién trong cong thirc chung

(Pc-L-Y-D) hodc cdng thitc chung Pc-L-D, trong d6 -L- 1a:

51 ° 0] H ] M @)
B N\/\/\)J\N/\H/N\/U\N N\)J\N/f\
0 H 0 H 0 H .

Theo mot vai phuong an cta sang ché, thé lién hop khang thé dugc chét theo
mdt trong s& céc phuong 4n néu trén 1a nhu duge thé hién trong cong thic chung
(Pc-L-Y-D) hodc cong thtc chung Pc-L-D, trong d6 -L-Y- tiy y duoc chon tir nhém

bao gom:

?i . O H O H 0O
B q\/\/\)J\”/\[fN\)J\” N\/U\H/\O e
) 0 0] 0
eSS IS 8] Y
Ny "
o) 0 o] O v

i ’ o oD H 9 v
0 0 0] o .

Theo mot vai phuong 4n cua sang ché, thé lién hop khang thé dugc chat theo

a

mot trong sb cac phuong an néu trén 1a thé lién hop khang thé dugc chit co cong thirc

15
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chung (Pc-La-Y-D):

Pc Ly~
N\W/“\Lz/ 3 N5 O IR

(Pc-L,-Y-D)
trong do:
W, L2, L3, R%, R® va R 1a nhu duoc néu trong don vi lién két L;
Pc, n, R!, R? va m 1a nhu dugc néu trong cdng thirc chung (Pc-L-Y-D).
Theo mét vai phuong 4n cuia sang ché, thé lién hop khang thé duge chét theo
mot trong s& cac phuong 4n néu trén 1a thé lién hop khang thé dugc chit c6 cong thirc
chung (Pc-Ly-Y-D):

0)
(0] 0]
Pc N H H
%LN’TN\)LN N
O H o H g
n
(Pe-Ly-Y-D)

trong do:

s' 1a mot s6 nguyén nim trong khoang tir 2 dén 8;

Pc, R!, R2, R>-R7, m va n 1a nhu dugc néu trong cong thirc chung (Pc-La-Y-D).
Theo mot vai phuong 4n cta sang ché, thé lién hop khang thé dugc chit theo

mot trong s6 cac phuong an néu trén dugce chon tir nhém bao gém:

- 2
O
o 0] H 0} H 0 H
N\/\/\)J\N/\”/N\)J\N N\)J\N/\O N &
<4 Ho Ho H 3 F
0-__N
. Jn

16
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trong d6 Pc va n 1a nhu dugc néu trong cong thirc chung (Pe-L-Y-D).

Theo mot vai phuong 4n cua sang ché, thé lién hop khang thé dugc chét dugc
chon tir nhém bao gdm:

Hu63-13-2-A

Hu63-1 3’§§\/\/\)’\

Hu47-14-2-A

Hu47-14’§ﬁ \/\/\/U\
@)

hodc

Hu67-14-2-A
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o)

H6714§( i H\/I(J)\

UB7-147N N~~~ AN N
Y

0]

Hul03-32-2-A

Iz

0
0 H O
e A N N ¢
0] H o

trong do n 1a nhu dugc néu trong cdng thirc chung (Pc-L-Y-D);

Céc khang thé dugc md ta nhu sau:

Hu63-13 bao gdm chudi ning c¢6 trinh ty néu trong SEQ ID NO: 80, va chudi
nhe c6 trinh tu néu trong SEQ ID NO: 81;

Hu47-14 bao gdm chudi ning c6 trinh ty néu trong SEQ ID NO: 82, va chudi
nhe c6 trinh tu néu trong SEQ ID NO: 83;

Hu67-14 bao gdm chudi ning c6 trinh tw néu trong SEQ ID NO: 84, va chudi
nhe c6 trinh tw néu trong SEQ ID NO: 85;

Hu103-32 bao gdm chudi ning cé trinh tu néu trong SEQ ID NO: 86, va chudi
nhe c¢6 trinh tu néu trong SEQ ID NO: 87.

Tiy ¥, n ¢6 thé 1a mot sb nguyén khéc 0 hodc sb thap phan nam trong khoang tir
0 dén 10, t&t hon 1a sé nguyén hoic sé thap phan nim trong khoang tir 1 dén 10; tdt
hon nita 12 s6 nguyén hodc sb thap phan ndm trong khoang tir 2 dén 8; va t6t nhat 1a s6
nguyén hoic s thap phan ndm trong khoang tir 3 dén 8; tiiy ¥, n c6 thé 1a sé thap phan
hodc sb nguyén nam trong khoang tir 3 dén 5; tiy ¥, n 1a s6 thap phan hoic sb nguyén
nam trong khoang tir 6 dén 7.

Sang ché con dé xudt phuong phép san xudt thé lién hop khang thé dugc chét co

cong thirc chung (Pc-La-Y-D), trong do phuong phap nay bao gbm budce sau:

18
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Pc +

(LY-D)

3
Pc N /L\N

(Pe-L,-Y-D)

tién hanh phan tng lién hop Pc dd khir va hop chit c6 cong thirc chung
(Lo-Y-D) dé thu duoc hop chit ¢ cong thirc chung (Pc-La-Y-D); trong do:

Pc 12 khang thé khang CEA hodc doan gan két khang nguyén ctia no;

W, L2, L3 RL R% R>-R’7, m va n 1a nhu duoc néu trong cong thirc chung
(Pc-La-Y-D).

Sang ché con dé xuét phuong phap san xuat thé lién hop khang thé dugce chit co

cong thirc chung (Pc-L'-D), trong d6 phuong phap nay bao gbm budc sau:

Pc_q\/\/\)\,\, ~r ll:l' jL
H o

Pc-L'-D

tién hanh phéan tmg lién hop Pc da khtr va hop chat ¢ cong thirc chung (La'-D)
dé thu duoc hop chét; trong do:
Pc 14 khang thé khang CEA hodc doan gén két khang nguyén ctia n6 nhu dugc

md ta trén day;

19
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n 13 nhu dugc néu trong cong thirc chung (Pc-L-Y-D).

Theo mot khia canh khéc, sang ché dé& xuét duge phdm chira thé lién hop khang
thé duogc chét theo mot trong sb cac phuong 4an néu trén va mét hodc nhidu ta dugc,
chét pha loang hodc chit mang dugc dung.

Theo mot khia canh khac, sang ché dé xuat viéc sir dung thé lién hop khang thé
duge chat theo mot trong sd céc phuong 4n néu trén hodc duge phdm chira thé lién hop
nay lam thube.

Theo mot khia canh khac, séng ché ¢é cép dén viéc str dung thé lién hop khang
thé dugc chét theo mot trong s6 cac phuong an néu trén hodc dugc phdm chira thé lién
hop nay dé san xuét thube dé didu tri bénh hoic tinh trang bénh c6 lién quan dén CEA.
Bénh hodc tinh trang bénh c6 lién quan dén dén CEA la bénh ung thu véi mutce biéu
hién CEA cao. Hodc, bénh hodc tinh trang bénh c6 lién quan dén CEA 1a bénh ung thu
¢6 mirc biéu hién CEA vira phai.

Theo mot khia canh khac, sdng ché dé cap dén viéc st dung thé lién hop khang
thé dugc chét theo mot trong sé cac phwong 4n néu trén hodc dugc phim chia thé lién
hop nay dé san xuét thudc dé diéu tri hoic phong ngira khéi u; trong d6 khéi u va bénh
ung thu tét hon 13 caxinom té bao vay dau va cb, ung thu ddu va cb, ung thu nio, u
than kinh dém, u nguyén bao than kinh dém da dang, u nguyén bao than kinh, caxinom
hé than kinh trung wong, u thin kinh néi tiét, ung thu cudng hong, ung thu vom hong,
ung thu thuc quan, ung thu tuyén giap, u trung biéu md mang phéi 4c tinh, ung thu
phdi, ung thu v, ung thur gan, ung thu gan-mat, ung thu tuyén tuy, ung thu da day, ung
thu duong da day rudt, ung thu duong rudt, ung thu dai trang, ung thu dai truc trang,
ung thu than, caxinom té bao than té bao sang, ung thu budng trimg, ung thu ndi mac
tir cung, ung thu ¢d tr cung, ung thu bang quang, ung thu tuyén tién liét, ung thu tinh
hoan, ung thu da, u melanin, bénh bach ciu, u lympho, ung thu xuong, sacom sun, u
tuy, da u tdy, hdi ching loan san ty, u Krukenberg, u tdng sinh tily xuong, caxinom té
bao vay, sarcom Ewing, chimg thoai héa tinh bot chudi nhe hé théng hoic caxinom té
bao Merkel; tdt hon nita 13, u lympho dugc chon tr nhém bao gdém: u lympho
Hodgkin, u lympho khéng Hodgkin, u lympho té bao B 16n lan tda, u lympho c6 nang,
u lympho t& bao B 16n trung thit nguyén phét, u lympho té bao vé ndo, u lympho té
bao lympho nhé, u lympho té bao B 16n gidu céc té bao T/m6 bao va u lympho twong

bao Iympho, ung thu phdi duge chon tir ung thu phdi té bao khong nhé hodc ung thu
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phéi t& bao nhd, va bénh bach ciu dugc chon tir nhom bao gém: bénh bach cau dang
tiiy man tinh, bénh bach cau dang tiy cép tinh, bénh bach céu lympho bao, bénh bach
ciu nguyén bao lympho, bénh bach ciu nguyén bao lympho cip tinh, bénh bach cu
nguyén bao lympho man tinh va bénh bach ciu té bao tuy.

Theo mdt khia canh khac, sang ché con mo ta phwong phéap didu tri va/hodc
phong ngira khéi u, trong d6 phwong phap nay bao gém cho bénh nhén cén diéu trj sir
dung mot 1iéu hitu hiéu dé diéu tri cua thé lién hop khang thé dugc chét theo mot trong
sd cac phuong 4n néu trén hodc dugc phim chua thé lién hop nay; trong do tét hon 1a
khéi u nay 1a ung thu c6 lién quan dén viéc biéu hién CEA & mirc cao.

Theo mdt khia canh khac, sang ché con mé ta phuwong phap diéu tri hoic phong
ngira bénh ung thu, trong d6 phwong phap nay bao gdm cho bénh nhén can diéu tri sir
dung mot liéu hitu hiéu dé diéu tri cua thé lién hop khéng thé duoc chét theo mét trong
sb cac phuong 4n néu trén hoic duoc phim chira thé lién hop nay; trong do tot hon 14
khdi u va bénh ung thu 13 caxinom té bao vay dau va cd, ung thu du va cd, ung thu
ndo, u thdn kinh dém, u nguyén bao thin kinh dém da dang, u nguyén bao than kinh,
caxinom hé than kinh trung uong, u than kinh ndi tiét, ung thu cuéng hong, ung thu
vom hong, ung thu thuc quéan, ung thu tuyén giap, u trung biéu md mang phdi 4c tinh,
ung thu phdi, ung thu v, ung thu gan, ung thu gan-mat, ung thu tuyén tuy, ung thu da
day, ung thu duong da day rudt, ung thu duong rudt, ung thu dai trang, ung thu dai
true trang, ung thu than, caxinom té bao thin té bao sang, ung thu budng tring, ung
thu ndi mac tir cung, ung thu ¢b tir cung, ung thu bang quang, ung thu tuyén tién liét,
ung thu tinh hoan, ung thu da, u melanin, bénh bach clu, u lympho, ung thu xuong,
sacom sun, u tdy, da u tuy, hdi ching loan san tdy, u Krukenberg, u ting sinh tuy
Xuong, caxinom té bao vay, sarcom Ewing, chung thodi hda tinh bot chudi nhe hé
thdng hodic caxinom té bao Merkel; t6t hon 13, u lympho duge chon tir nhém bao gom:
u lympho Hodgkin, u lympho khdong Hodgkin, u lympho té bao B lén lan tda, u
lympho c6 nang, u lympho té bio B 16n trung thét nguyén phat, u lympho té bao vo
ndo, u lympho té bao lympho nhé, u lympho té bao B 16n giau cic té bao T/mo bao va
u lympho tuong bao lympho, ung thu phdi dwgc chon tir ung thu phdi té bao khong
nho hodc ung thu phéi té bao nhd, va bénh bach cau duge chon tir nhém bao gém:

bénh bach ciu dang tiy man tinh, bénh bach cau dang tuy cép tinh, bénh bach cau
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lympho bao, bénh bach ciu nguyén bao lympho, bénh bach ciu nguyén bao lympho
cép tinh, bénh bach ciu nguyén bao lympho man tinh va bénh bach cau té bao tuy.

Hoat chét (vi dy, thé lién hop phéi tir-duoc chét theo sang ché, hodic mudi dugc
dung ctia ching) c6 thé dugc bao ché & dang thich hop dé sitr dung bing duong thich
hop bt ky, tot hon 1a & dang liéu don vi, hodc & dang liéu don ma c6 thé duoc tu su
dung bsi dbi twong. Lidu don vi theo sang ché co6 thé 1a vién nén, vién nang, vién
nhén, lo, bdt, cém, viém ngam, vién dan, bot hoan nguyén hoéc ché phém dang léng.

Liéu st dung ctia hoat chét hodc duge phdm duoc ding trong phuong phép diéu
trj theo sang ché thuong khic nhau theo murc do ning cta bénh, can ning cua dbi
tugng, va hiéu qua cta hoat chit. Tuy nhién, theo huéng din chung, lidu don vi thich
hop c6 thé nam trong khoang tir 0,1 dén 1000 mg.

Duoc phém theo sang ché c6 thé chua, ngoai hoat chit, mot hodc nhiéu ta duge
dugc chon tir nhém bao gém: chét don, chét pha loang, chét két dinh, chét lam am,
chit gay ra, t4 dugc va chét trong tu. Tuy thude vao phuwong phép st dung, duoc phidm
ndy c6 thé chua hoat chét v6i lwong ndm trong khoang tir 0,1 dén 99% khéi lugng.

Khéng thé CEA va thé lién hop khéang thé dugc chét dugc dé xudt boi sang ché
¢6 4i luc tbt v6i cac khang nguyén bé mit té bao, hiéu qua nhép bao t6t va hiéu qua wrc
ché khéi u cao cling nhu 1a ctra sb st dung duoc chét rong hon, va thich hgp dé s

dung dugc chét trén 1am sang.

MG ta viin tit cac hinh vé

FIG.1 thé hién cac két qua phat hién FACS cua viée gan két cua cic khang thé
duoc 1am twong thich v6i ngudi voi CEA ngudi & cap do té bao.

FIG.2 thé hién tac dung bén ngoai v tinh doc té bao ciia cac phan tir ADC; sb
liéu chi ra réng toan by cac phan t¢ ADC cé tdc dung bén ngoai va tinh doc té bao
manh, va khi MKN45 va HCT116 duoc dong nudi cdy, cac phan tit ADC c6 thé trc ché
su tdng sinh cua c4 hai loai té bao, trong khi d6 khi HCT116 dugc nudi céy mot minh,
cac phan ti ADC dugc lién két v6i 2-A vé co ban lai khong ddc véi céac té bao.

FIG.3 thé hién tac dung cta cac phan tir ADC ddi vé6i thé tich khdi u trén mo
hinh ghép ngoai lai LS174T; s6 liéu chi ra ring toan bd cac phan tir ADC déu c6 téc
dung trong viéc uc ché sy tdng thé tich khéi u so v6i nhém dbi chung (PBS), va céc

tac dung trc ché trén khdi u & nhom 3-mpk 1a tét hon so v6i nhém 1-mpk; trong s6 cac
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nhém 3-mpk, Hu63-13-2-A c6 tic dung tc ché t6t nhat dbi v6i khéi u, sau do6 1a
Hu47-14-2-A va sau d6 Hu67-14-2-A, va Lmab-CL2A-SN38 ¢6 tac dung trc ché kém
nhét trén cac khéi u.

FIG.4 thé hién tac dung clia cac phan tir ADC dbi v6i khéi lugng khéi u & mé
hinh khéi u ghép ngoai lai LS174T; sé liéu chi ra rdng toan bd cac phan ttr ADC déu
¢6 hiéu qua trong viéc trc ché sy tang khéi lugng khéi u & ca liéu cao va lidu thip so
v6i nhom dbi ching (PBS); trong sé d6 cac nhém 3-mpk, Hu63-13-2-A ¢6 tac dung trc
ché t6t nhit trén khdi u, sau d6 1a Hud7-14-2-A va sau d6 la Hu67-14-2-A, va
Lmab-CL2A-SN38 ¢6 tac dung trc ché kém nhét trén cac khéi u.

FIG.5 thé hién tac dung cta cac phan tir ADC dbi véi thé tich khéi u trén mo
hinh ghép ngoai lai MKN45; s liéu chi ra ring toan bd cac phan tor ADC déu co tac
dung trong viéc uc ché su tdng thé tich khédi u so véi nhom db6i chimg (PBS), va céc
tac dung tc ché trén khéi u & nhém 3-mpk 1a t6t hon so véi nhom 1-mpk; trong sb d6
cac nhém 3-mpk, Hu67-14-2-A ¢6 tic dung trc ché t6t nhat dbi v6i khéi u, sau do6 1a
Hul03-32-2-A va sau d6 Hu63-13-2-A, va Lmab-CL2A-SN38 ¢6 tac dung trc ché kém
nhét trén céc khéi u.

FIG.6 thé hién tac dung cta cac phan tir ADC dbi voi khbi lugng khdi u & md
hinh khéi u ghép ngoai lai MKN45; s6 liéu nay chi ra ring toan bd céc phéan t& ADC
¢6 tac dung e ché viée ting khdi lwong khdi u & cé lidu cao va lidu thdp so v6i nhom
d6i ching (PBS); trong s& d6 cac nhém 3-mpk, Hu67-14-2-A c6 téc dung Gc ché tt
nhit trén cac khdi u, sau d6 1a Hul03-32-2-A va sau d6 la Hu63-13-2-A, va
Lmab-CL2A-SN38 ¢6 tac dung kém nhét trén cac khdi u.

MB5 ta chi tiét sang ché

1. Thuat ngit

Trir khi dugce quy dinh theo cach khéc, toan b cac thudt nglt khoa hoc va ky
thuat st dung & ddy c6 nghia nhu thuong dugc hidu bsi ngudi ¢6 hiéu biét trung binh
trong linh vuc k§ thuét nay ma sang ché thudc vé. Mic du cdc phuong phap va nguyén
lidu bat ky tuong tu hoic twong duong véi phwong phép va nguyén lidu duoc mo ta &
day ciing ¢6 thé duge str dung dé thuc hién hodc thir nghiém sang ché, cac phuong
phép va nguyén liéu dugc uu tién duge mo ta ¢ day. Dé mb ta va yéu céu bao hod sang

ché, cac thuat ngit sau duoc sir dung phi hop véi cc dinh nghia dudi day.

23



51518 24/149

Khi tén thwong mai dugc st dung trong sang ché, duoc du dinh 1a bao gém ca
ché phém cla san phém thuong mai dudi tén thuong mai, va san phém khong dugc
cAp patent va duoc chit cia san phdm thuwong mai dudi tén thuong mai.

Trtr khi duge quy dinh theo cach khac, cic thuit ngit dugce s dung trong ban
md ta va yéu cau bao hd ¢ nghia sau.

Thuat ngit "duoc chit” dugce ding dé chi hoa chit ma c6 thé lam thay dbi hodc
x4c dinh dugc sinh ly hoc sinh vat va tinh trang bénh hoc va co thé duogc su dung dé
ngin ngira, chdn doan va diéu tri bénh. Dugc chit bao gdm duoc chét gay doc té bao.
Khoéng c6 ranh gidi 6 rang gitta dugc chit va chit gdy doc. Chét gay doc duge ding
dé chi héa chit ma c6 tac dung doc 1én sinh vat va c6 thé gay anh hudng dén suc khoe
cdh ngudi ngay ca véi lidu nhé. Dugc chét bt ky véi lidu 16n c6 thé gay ra cac déap
ung doc.

Duoc chét giy doc té bao duoc ding dé chi duge chit ma we ché hodc ngin
ngira cac chirc niang cua t& bao va/hodc gy chét té bao hoic pha hay té bao. Vé
nguyén tic duge chét gay doc té€ bao co thé tiéu diét cac té bao khdi u & ndng do da
cao; tuy nhién, do thiéu tinh dic hiéu, nén duoc chét gay doc té bao co thé gdy ra sy
chét theo chwong trinh & cac t& bao binh thuong dong thoi ciing tidu diét cac té bao
khdi u, din dén céc tac dung phu nghiém trong. Dugc chit gdy doc té bao bao gdm céc
doc t6, nhu doc tb phén tir nhé hodc doc t§ c6 hoat tinh enzym c6 ngudn gbc vi khuén,
ném, thuc vat hodc dong vat, ddng vi phong xa (vi du, A2, 131 1125 Y0 Re!86, Re'®,
Sm!$3, Bi?12, P32 va ddng vi c¢6 hoat tinh phong xa cia Lu), cac dugc chit giy doc,
dugc chat héa tri lidu, khang sinh va enzym phan giai nhan.

Thuét ngit "don vi lién két", "phan tir lién két" hodc "doan lién két” dugc dung
@8 chi doan cu triic hoa hoc hodc lién két, ma dwoc lién két voi phdi tir & mot dau va
duoc lién két v6i duge chit & dau con lai, va cling co thé duoc lién két vai cac phan tu
lién két khéc va sau d6 lién két voi duge chit.

Phén tir lién két c¢6 thé bao gdm mét hodc nhiéu thanh phan lién két. Céc thanh
phin lién ké& dugc ldy lam vi du bao gdm 6-maleimidocaproyl ("MC"),
maleimidopropionyl ("MP"), valin-xitrullin ("val-cit" hodc "vc"), alanin-phenylalanin
("ala-phe"), p-aminobenzyloxycarbonyl ("PAB"), N-sucxinimidyl
4-(2-pyridylthio)pentanoat ("SPP"), N-sucxinimidyl 4-(N-maleimidoetyl)xyclohexan-1
carboxylat ("SMCC", ciing dugc ding dé chi & day la "MCC"), va
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N-sucxinimidyl(4-iodo-axetyl)aminobenzoat ("SIAB"). Phan tir lién két nay c6 thé bao
gém phén tir kéo dai, phan tr dém va cac don vi axit amin, va cé thé duoc téng hop
bang céach str dung cac phuong phap da biét trong linh vuc k§ thuat nay, nhu cac phan
tr lién két duoc md ta trong don yéu clu clp patent My s6 US2005-0238649A1. Phan
tir lién két c6 thé 13 "phén tir lién két phan cét duoc” thuan lgi cho viée giai phéng
dugc chat trong té bao. Vi du, phén tir lién két khong bén véi axit (vi du, hydrazon),
phén tir lién két nhay véi proteaza (vi du, nhay véi peptidaza), phan tir lién két khong
bén vé6i anh séang, phan tir lién két chira dimetyl hodc phan tir lién két chira disulfua c6
thé duoc su dung (Chari et al., Cancer Research 52: 127-131(1992); Patent My sb
5,208,020).

Céc thuat ngir viét tit

Céac thanh phén lién két bao gdm, nhung khong chi gidi han &:

MC = 6-maleimidocaproyl, c6 céu tric:

0
J:iN/\/\/\g“‘t;
0 s

Val-Cit hodc "ve" = valin-xitrullin (dipeptit duoc iy 1am vi du trong phan ti
lién két phan cét dugc bang proteaza),

xitrullin = axit 2-amino-5-ureidopentanoic,

PAB = p-aminobenzyloxycarbonyl (mét vi du vé cac thanh phan lién két "tu
huay"),

Me-Val-Cit = N-etyl-valin-xitrullin (trong doé lién két peptit trong phan tir lién
két da duoc cai bién dé ngin khong bi phén cit bai cathepsin B),

MC(PEG)6-OH = maleimidocaproyl-polyetylen glycol (co thé gin két voi
khang thé xystein),

SPP = N-sucxinimidyl 4-(2-pyridylthio)valerat,

SPDP = N-sucxinimidyl 3-(2-pyridyldithio)propionat,

SMCC = sucxinimidyl-4-(N-maleimidometyl)xyclohexan-1-carboxylat,

IT = iminothiolan.

Thuét ngir "thé lién hop khang thé dugc chéit" c6 nghia la khang thé duoc lién
két v6i duoge chat ¢6 hoat tinh sinh hoc nhd don vi lién két dn dinh. Theo sang ché,
"thé lién hop khang thé duoc chit" hodc thé lién hop khang thé-dugc chat
(antibody-drug conjugate-ADC) ¢ nghia 1a khang thé don dong hodc doan khang thé
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duoc lién két voi duge chét gy doc c6 hoat tinh sinh hoc nhd don vi lién két 6n dinh.
Khang thé c6 thé dugc lién hop voi duge chét truc tiép hodc thong qua phéan tir lién
két. S6 phan tir dugc chét trung binh duoc lién hop véi mdi khang thé (murc tai dugc
chét trung binh hodic muc tai dugc chit, ma cé thé dugc biéu dién dusi dang n) c6 thé
nim trong khoang, vi du, tir 0 dén 20 phén t& dugc chat; theo céc phuong an nhét dinh,
nim trong khoang tir 1 dén 10 phén tir dugc chat; va theo cac phuong an nhét dinh,
nam trong khoang tir 1 dén 8 phén tir dwoc chét.

Thuatngﬁ'&nﬁctéiduqcchétﬂunglﬁnh"hoac'Tnﬁctéiduqcchéf’duchung
dé chi s6 dugc chit giy doc té bao trung binh dugc tai trén mdi phdi tir trong cac phan
ttr thé lién hop khéang thé duogc chit, va ciing ¢6 thé duge bidu dién dudi dang ty 18
duogc chit so v6i khang thé. Mirc tai dugce chit ¢6 thé nam trong khoang tir 0 dén 12,
t6t hon 1a ndm trong khoang tir 1 dén 10, cac duoc chét gay doc té bao mdi phdi tir
(Pc). Theo céc phuong 4n clia sang ché, murc tai duoc chit dugc biéu dién duéi dang n,
ma ciing c6 thé dugc dung dé chi 12 gia tri DAR (ty 1& duoc chit-khang thé), va cac gia
tri dugc léy lam vi du c6 thé 1a trung binh cda 1, 2, 3,4, 5, 6, 7, 8, 9 va 10. Sé trung
binh cia cac duge chit mdi phan tir ADC sau phan Gng lién hop c6 thé dugc xac dinh
bing cac phuong phap thong thudng nhu quang phd hoc nhin thiy duge/UV, do phd
khéi, thtr nghiém ELISA va HPLC.

Céc ma ba chit cai va mot chit cai cho axit amin duge sir dung trong sang ché 1a
nhu dugc mo ta trong tai li€u J. biol. chem, 243, p3558 (1968).

Thuat ngit "khang thé” dugc ding dé chi globulin mién dich, 1a cau tric chudi
tetrapeptit duoc tao thanh nhr lién két gitta hai chudi ning va hai chudi nhe bang lién
két disulfua lién chudi. Theo su khac nhau vé thanh phin axit amin va thu tu sép xép
ctia cac ving cb dinh chudi nang, cac globulin mién dich c6 thé dwgc chia thanh nim
16p, theo cach khac dugc goi 13 isotyp clia cac globulin mién dich, d6 la IgM, IgD,
IgG, IgA va IgE, véi cac chudi ning twong tmg ctia ching 1a chudi p, chudi 8, chudi v,
chudi o va chudi €, twong tmg. Ig ctia ciing mot 16p c6 thé dwoc chia thanh cic 16p phu
khac nhau theo su khac nhau vé thanh phén axit amin cta viung ban 1& va sb lugng va
vi trf cia cac lién két disulfua cta chudi nang; vi du, IgG c6 thé duogc chia thanh IgG1,
IgG2, IgG3 va IgG4. Cac chudi nhe dugc phan loai thanh céc chudi k hodc A nhd cac
khéc biét trong ving ¢b dinh. Mdi 16p trong sb nam 16p cua Ig c6 thé c6 chudi k hodc

chudi .
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Trong cac chudi ning va chudi nhe cuia cic khang thé c6 chidu dai diy du, cac
trinh t ¢6 khoang 110 axit amin gin d4u N khéac nhau dang ké va do do dugc goi la
ving bién ddi (cac ving Fv); cdc trinh tw axit amin con lai gan dau C 1a twong ddi én
dinh va do d6 dugc goi 1a ving ¢ dinh. Céc viung bién ddi bao gdm 3 ving siéu bién
(hypervariable region-HVR) va 4 ving khung (framework region-FR) v&i céc trinh tu
tuong d6i bao toan. Ba ving siéu bién quyét dinh tinh dic hiéu cta khang thé va do d6
cling dugc biét dén 1a ving quyét dinh bd sung (complementarity determining
region-CDR). Mbi ving bién dbi chudi nhe (light chain variable region-LCVR) hodc
ving bién ddi chudi ning (heavy chain variable region-HCVR) bao gbm 3 CDR va 4
FR duoc sép xép tr ddu amino dén ddu carboxy theo thr tw sau: FR1, CDR1, FR2,
CDR2, FR3, CDR3 va FR4. Ba CDR cua chudi nhe dugc ding dé chi 1a LCDRI,
LCDR2 va LCDR3, va 3 CDR ciia chudi ning dugc dung dé chi 13 HCDR1, HCDR2
va HCDR3.

Thuat ngir "khang thé duoc 1am tuong thich véi nguoi hoan toan", "khang thé
ngudi diy du" hodc "khang thé ngudi hoan toan", ciing duge biét dén 1a "khang thé
don dong duoc lam tuong thich véi ngudi hoan toan", c6 ci ving bién doi duge lam
tuong thich voi ngudi va ving c¢b dinh dé loai b6 tinh sinh mién dich va téc dung phu
gdy doc. Su phat trién céc khang thé don dong c6 bbn giai doan, d6 1a khang thé don
dong ctia chudt, khang thé don dong kham, khang thé don dong duge lam tuong thich
v6i nguoi va khang thé don dong duge 1am tuong thich voi nguoi day di. Céc cong
nghé chinh c6 lién quan d& san xudt khang thé nguoi ddy du bao gbm: cong nghé té
bao lai & nguoi, cong nghé té bao lympho B duge bién nap EBV, cong nghé biéu hién
thé thwe khuén, cong nghé san xuét khang thé chudt chuyén gen, cong nghé san xudt
khéng thé nho té bao B don, va cong nghé twong tu.

Thuét ngit "doan gén két khang nguyén” dugc ding dé chi mot hodc nhiéu doan
ctia khang thé ma vén gitr duoc kha ning gin két voi khang nguyén. Pa dugc thé hién
ring mot doan ctia khang thé c6 chidu dai ddy da c6 thé duge st dung dé thyuc hién
chirc ning gin két khang nguyén cta khang thé. Poan gin két bao gdm trong "doan
gin két khang nguyén" dugc chon tir nhém bao gdm Fab, Fab', F(ab'), khang thé
chudi don (scFv), ving V duoc dime héa (diabody), ving V duoc lam 6n dinh nho lién
két disulfua (dsFv) va cac doan gin két khang nguyén clia peptit chira cac CDR; céc vi

du vé cac doan nay bao gom (i) céc doan Fab, cidc doan don gid gdbm cac mién VL,
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VH, CL va CHI; (ii) cac doan F(ab'),, cac doan hai gia gdm hai doan Fab dugc ndi voi
nhau bang ciu ndi disulfua trong céc ving ban 18; (iii) cac doan Fd gdm cidc mién VH
va CHI; (iv) cac doan Fv gf”)m cdc mién VH va VL cia mét nhanh cia khéang thé; (v)
c4c mién don hodc cac doan dAb (Ward et al., (1989) Nature 341: 544-546) gdm cac
mién VH; va (vi) cac ving quyét dinh bd sung phan 14p (CDR) hoic (vii) cac dang két
hop ctia hai hodic nhidu CDR phén 14p ma c6 thé tuy v duoc lién két véi nhau nho cac
phén i lién két tong hop. Hon nita, mic dit hai mién ciia doan Fv, VL va VH, dugc ma
héa boi cac gen riéng biét, song ching c¢é thé dugc lién két nho phén tir lién két téng
hop bang céach tai té hop, dé né c6 thé tdng hop chudi protein don trong d6 cac ving
VL va VH tao cédp dé tao thanh phén tr don giad (dugc dung dé chi 1a Fv chudi don
(scFv); vi dy, xem tai liéu, Bird et al. (1988) Science 242:423—-426; va Huston et al.
(1988) Proc. Natl. Acad. Sci USA 85:5879-5883). Céac khang thé chudi don nhu vay
cing duge du dinh 1 dugc bao gdm trong thudt ngir "doan gin két khang nguyén" ctia
khang thé. Cac doan khang thé nhu vy dugc tao ra bang cach sir dung céc k§ thuat
thong thuong da biét dbi voi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay,
va duogc sang loc tinh hitu ich gidng nhu khang thé nguyén ven. Cac phan gin két
khéng nguyén c6 thé dugc tong hop bing cach sir dung cong nghé ADN téi td hop
hodc bing cach phan cit héa hoc hoic bing enzym cic globulin mién dich nguyén
ven. Cac khang thé co thé thudc cac isotyp khic nhau, vi du, khang thé IgG (vi du, typ
phu IgG1, IgG2, 1gG3 hodc IgG4), IgA1, IgA2, IgD, IgE hodc IgM.

No6i chung, Fab la mdt doan khang thé c6 khéi luong phan tir bang khoang
50.000 va ¢6 hoat tinh gin két khang nguyén, trong s cac doan dugc tao ra bing cach
xtr Iy phan tir khang thé IgG bing proteaza papain (vi dy, phan cdt gdc axit amin & vi
tri 224 cta chudi H), trong d6 mot phan & phia ddu N cua chudi H duoc két hop véi
chudi L nhd lién két disulfua.

No6i chung, F(ab'), & doan khang thé thu dugc bing cach phan cit mot phan
duéi lién két disulfua trong ving ban 18 IgG bing enzym pepsin. Doan nay c6 khéi
lugng phan tir bing khoang 100.000, ¢ hoat tinh gan két khang nguyén, va c6 hai
ving Fab lién két v6i nhau & vi tri ban 18.

N6i chung, Fab' 1a doan khang thé c6 khdi lugng phén tir bing khoang 50.000
va c6 hoat tinh gén két khang nguyén, duoc tao ra bang cach phan cit lién két disulfua

trong viing ban 1& ctia F(ab'), duge mo ta trén day.
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Ngoai ra, Fab' co thé dugc tao ra béng cach chén ADN m3i hoéa doan Fab’ vao
vecto biéu hién nhén so hodic nhan thuc va dua vecto vao sinh vat nhan so hodc sinh
vat nhan thyc dé biéu hién Fab'.

Thuat ngit "khang thé chudi don", "Fv chudi don" hoic "scFv” ¢ nghia 1a phan
tir bao gdm mién bién ddi chudi ning ctia khang thé (hodc VH) va mién bién ddi chudi
nhe ctia khang thé (hodc VL) duge lién két nho phén tir lién két. Cac phan tir scFv nhu
vy c6 thé c6 cdu tric chung: NH,-VL-phan tir lién két-VH-COOH hoic
NH,-VH-phan tir lién két-VL-COOH. Céc phan tir lién két thich hop trong giai phap
ky thuat da biét bao gdm cac trinh ty axit amin GGGGS lap lai hodc cac bién thé cia
ching, vi du, 1-4 bién thé lap (Holliger et al. (1993), Proc. Natl. Acad. Sci. USA
90:6444—6448). Cac phan tir lién két khac ma co6 thé dugc st dung trong sang ché
dugc md ta trong tai liéu Alfthan et al. (1995), Protein Eng. 8:725-731; Choi et al.
(2001), Eur. J. Immunol. 31:94-106; Hu et al. (1996), Cancer Res. 56:3055-3061,
Kipriyanov et al. (1999), J. Mol. Biol. 293:41-56; va Roovers et al. (2001), Cancer
Immunol.

Thuat ngit "CDR” dugc ding d& chi mot trong s6 6 ving siéu bién trong mién
bién dbi cua khang thé ma chu yéu gép phin vao viéc gin két khang nguyén. No6i
chung, ¢6 ba CDR (HCDR1, HCDR2 va HCDR3) trong mdi ving bién ddi chudi ning
va ba CDR (LCDR1, LCDR2 va LCDR3) trong mdi ving bién dbi chudi nhe. Céc
ranh gidi trinh ty axit amin cia cac CDR c6 thé dugc x4c dinh bang cach st dung so
db bat ky trong s nhiéu so d6 da biét. Mot trong s6 céac dinh nghia phd bién nhét ciia 6
CDR dugc dé xuét trong tai liéu Kabat E.A. et al., (1991) Sequences of proteins of
immunological interest. NIH Publication 91-3242. Nhu dugc su dung ¢ déy, dinh
nghia Kabat ctia cac CDR chi 4p dung cho CDR1, CDR2 va CDR3 cua mién bién dbi
chudi nhe, va cho CDR2 va CDR3 ctia mién bién ddi chubi nang. Ciling dugc bao gém
12 so dd danh sb "Chothia", so dd danh s6 "ABM", so d6 danh sb "tiép xuc" (xem tai
liéu Martin, ACR. Protein Sequence and Structure Analysis of Antibody Variable
Domains[J]. 2001), so @6 danh s6 ImMunoGenTics(IMGT) (Lefranc M.P., Dev. Comp.
Immunol., 27, 55-77(2003)), va so d6 tuong tu.

Thuét ngft "khung khang thé” dwoc dung dé chi mot phan ctia mién bién dbi VL
hodc VH, ma c6 chirc ndng nhu 1a khung cho cic vong gin két khang nguyén (CDR)

clia mién bién doi. Vé co ban nd la mien bién doi ma khong ¢6 cac CDR.
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Thuit ngit "epitop" hodc "quyét dinh khang nguyén” dugc ding dé chi vi tri
trén khang nguyén ma globulin mién dich hodc khéng thé gin vao. Epitop thuong bao
gdm it nhét 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14 hodc 15 axit amin lién k& hodc khong
lién k& trong mot cdu hinh khong gian duy nhét, vi du xem tai liéu, Epitope Mapping
Protocols in Methods in Molecular Biology, Vol. 66, G.E.Morris, Ed. (1996).

Thuét ngit "gin két dic higu", "gén két chon loc", "gin két chon loc véi" va
"gin két dic hidu véi” dugc ding dé chi viéc gin két cua khang thé véi epitop trén
khéng nguyén tién dinh. N6i chung, khang thé gin két v6i 4i luc (KD) nhé hon 1077 M,
vi du nhé hon 10* M, 10 M, hoiic 1071 M hoic nhé hon.

Thuét nglt "KD” dugc diung dé chi hing sb phan ly cén bing ctia twong tac
khang thé-khang nguyén. Néi chung, khang thé (hodc doan gin két khang nguyén)
theo sang ché gén két voi CEA (hodc epitop clia no) v6i hang sb phan ly can bang
(KD) nhé hon 107 M, vi du, nhé hon 10 M ho#c 10 M; vi du, gia tri KD dugc xac
dinh bang cach sir dung phwong phap FACS do 4i luc ctia khang thé theo sang ché voéi
khang nguyén bé mit té bao.

Thuat ngtr "canh tranh", néu duogc st dung trong trudng hop ma céc protein gin
két v6i khang nguyén (vi du, protein gin két voi khang nguyén trung hoa hozc khang
thé trung hoa) canh tranh véi cling mét epitop, duge ding dé chi sy canh tranh giita
cac protein gin két khang nguyén duoc thir nghiém bang thir nghiém sau trong dé
protein gén két khang nguyén cin thit nghiém (vi du, khang thé hodc doan cé chirc
ning mién dich ctia nd) ngan ngira hodc e ché (vi dy, lam giam) sy gin két dic hiu
cla protein gin két khang nguyén tham khéo (vi du, phdi tir hodc khang thé tham
khao) v6i khang nguyén thong thuong (vi dy, khang nguyén CEA hodc doan cta nd).
C6 nhiéu loai thtr nghiém gin két canh tranh dé x4c dinh liéu protein gin két khang
nguyén canh tranh v&i loai khac hay khong, nhu thir nghiém mién dich phéng xa truc
tiép hodc gian tiép trén pha rdn (radioimmunoassay-RIA), thir nghiém mién dich
enzym truc tiép hodc gian tiép trén pha rin (enzyme immunoassay-EIA) va thir
nghiém banh kep canh tranh (vi du xem tai li¢u, Stahli et al., 1983, Methods in
Enzymology 9:242-253), EIA biotin-avidin truc tiép trén pha rin (vi du, xem tai lidu,
Kirkland et al., 1986, J. Immunol. 137:3614-3619), thir nghiém dénh d4u truc tiép trén
pha rin va thir nghiém banh kep d4nh déu truc tiép trén pha rén (xem tai liéu, vi du,

Harlow va Lane, 1988, Antibodies, A Laboratory Manual, Cold Spring Harbor Press),
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RIA dénh dAu truc tiép trén pha rén v6i phan tr danh ddu I-125 (xem tai liéu, vi du,
Morel et al., 1988, Molec. Immunol. 25:7-15), EIA biotin-avidin truc tiép trén pha rn
(vi du, xem tai liéu, Cheung, et al, 1990, Virology 176:546-552) va RIA danh d4u tryuc
tiép (Moldenhauer et al, 1990, Scand. J. Immunol. 32:77-82). No6i chung, thir nghiém
nay dé cép dén viéc st dung khang nguyén da tinh ché gin két v6i bé mit rin hodc té
bao mang protein gin két khang nguyén thir nghiém khong duge danh dau bat ky va
protein gén két khang nguyén tham khao dugc danh ddu. Uc ché canh tranh dugc do
béng cach do lugng phén tir ddnh diu gén két v&i bé mat ran hodc té bao khi cé mat
protein gin két khang nguyén thir nghiém. N6i chung, protein gén két khang nguyén
thir nghiém c6 mit v6i lugng du. Protein gin két khang nguyén duoc xac dinh bing
thir nghiém canh tranh (protein gin két khang nguyén canh tranh) bao gdm: protein
gén két khang nguyén gén két véi cing mot epitop gidng nhu protein gan két tham
khao, va protein gén két khang nguyén gin két voi epitop lién ké du gan véi epitop gén
két cua protein gin két khang nguyén tham khao, va hai epitop gy can trd khong gian
v6i nhau dé ngan ngira sy gén két. Thong tin chi tiét thém vé& phuong phép thir nghiém
gin két canh tranh dugc dé xuét trong cac vi du & day. No6i chung, khi protein gén két
khang nguyén canh tranh c6 mat v6i lugng du, thi su gén két dic hiéu cla protein gan
két khang nguyén tham khao véi khéng nguyén thong thuong s€ bi trc ché (nhu bj
giam) it nhit 1 16n hon hodc bang 40-45%, 45-50%, 50-55%, 55-60%, 60-65%, 65—
70%, 70—75% hodc 75%. Trong mot vai trudng hop, sw gin két nay bi c ché it nhit
80-85%, 85-90%, 90-95%, 95-97%, hodc 97% hodc tham chi 1a 16n hon.

Thuat ngit "phén tir axit nucleic” dugc dung dé chi phan tit ADN hodc phan tir
ARN. Phan tir axit nucleic ¢6 thé 14 mach don hodc mach kép, song tbt hon nén la
ADN mach kép. Axit nucleic "dugc lién két hoat dong” khi n6 dugc dat vao mbi quan
hé chirc nang véi trinh ty axit nucleic khéc. Vi dy, trinh tu khoi dau hodc trinh tu tang
cudng duoc lién két hoat dong véi trinh ty ma héa néu né tac dong dén qua trinh phién
mai cda trinh tu ma hoa.

"Tinh ddng nhét” cla trinh ty axit amin dugc dung dé chi ty 1¢ phan trim cac
gdc axit amin c6 chung gitta trinh tu thir nhit va trinh tu tha hai, trong do khi sdp
thdng hang céc trinh ty axit amin, cac khoang trdng duoc dua vao néu can dé dat dugc
ty 16 phan trim ddng nhat trinh ty t&i da, va bat ky su thay thé bao toan nao ciing

khong dugc coi 12 mdt phan ciia tinh ddng nhét trinh ty. D6i v6i muc dich xdc dinh ty
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18 phan trim tinh ddng nhét trinh tu axit amin, c6 thé tién hanh sép thing hang theo
nhiéu cach khac nhau ma da biét d6i véi ngudi c6 hidu biét trung binh trong linh vuc
ky thuat nay, vi dy, st dung phdn mém mady tinh c¢6 sin cbéng khai nhu phin mém
BLAST, BLAST-2, ALIGN, ALIGN-2 hoic Megalign (DNASTAR). Ngudi ¢6 hiéu
biét trung binh trong linh vuc k§ thuét nay co thé xac dinh dugc céc thong s6 thich hop
dé danh gi4 su sdp thng hang, ké ca cac thuft toan bat ky cdn dé dat dugc su sip
thing hang tdi da coa cac trinh tw sdp thing hang c6 chidu dai diy du.

Thuat ngit "vecto bidu hién” dugc ding dé chi phan tir axit nucleic c6 kha nang
van chuyén axit nucleic khdc ma lién két v6i né. Theo mot phuong an, vecto 1a
"plasmit" ma dugc dung dé chi vong ADN tron mach kép ma cdc doan ADN khac
duge nbi vao. Theo mot phuong an khéc, vecto ndy 1a vecto virut, trong d6 cac doan
ADN khac c6 thé duogc ndi vao bd gen virut. Cac vecto dugc bdc 10 ¢ day c6 kha ning
sao chép ddc 14p trong t& bao chit ma ching duge dua vao (vi du, cac vecto vi khuin
c6 ngudn gbe tai ban vi khudn va céc vecto episom ctia dong vat c6 va) hodc cé kha
nang két hop vao bd gen cia té bao chu sau khi dugc dua vao t& bao cha va do d6 sao
chép v6i bd gen ciia té bao chu (vi du, cic vecto khong episom ctia dong vat co vi).

Céac phuong phép san xudt va tinh ché khéng thé va cac doan gin két khang
nguyén 1a da biét rd trong linh vuc ndy, vi du, cac phuong phép dugc md ta trong
chuwong 5-8 va 15 cua tai liéu Antibodies: A Laboratory Manual, Cold Spring Harbor
Press. Cac doan gin két khang nguyén c6 thé duogc san xuét bang cac phuong phap
thong thuong. Khang thé hodc doan gin két khang nguyén duge md ta trong sang ché
dugc thao tac di truyén dé chira mot hodc nhidu ving FR khéc clia ngudi trong ving
CDR khong phai ctia nguoi. Céc trinh ty dong mam FR cta ngudi ¢ thé dugce 1y tir
trang web http://imgt.cines.fr of InMunoGeneTics (IMGT) hodc tir tap chi vé globulin
mién dich, Lefranc, G., the Immunoglobulin FactsBook, Academic Press,
2001ISBN012441351, bing cach so sanh co s dit liéu gen dong mam ciia ving bién
d8i ctia khang thé nguoi IMGT bing phin mém MOE.

Thuét ngfr "té bao chu" duge ding @& chi té bao ma vecto biéu hién dugc dua
vao. Cac té bao chi co thé bao gém té bao vi khuén, vi sinh vat, thuc vit hoic dong
vat. Vi khudn nhay véi sy bién nap bao gdbm cac thanh vién thudc ho
Enterobacteriaceae, nhu cac ching cua Escherichia coli hodc Salmonella; cac thanh

vién cia ho Bacillaceae, nhu Bacillus subtilis, Pneumococcus; Streptococcus va
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Haemophilus influenzae. Cac vi sinh vat thich hop bao gdm Saccharomyces cerevisiae
va Pichia pastoris. Céc dong té bao chi thich hop cta dong vét bao gdbm CHO (dong
té bao trimg chudt hamster Trung Qudc) va céc té bao NSO.

Khéng thé dugc thao tac di truyén hodic doan gén két khang nguyén theo sdng
ché c6 thé duoc tng hop va tinh ché bing cach sir dung céc phuong phap thong
thuong. Vi du, céc trinh tt cADN mé hoéa cac chudi nhe va chudi ning co6 thé dugc
tach dong va tai td hop vao vecto biéu hién. Céc vecto bidu hién globulin mién dich tai
t5 hop c6 thé duoc chuyén nhidm 6n dinh vao té bao chu. Theo giai phap da biét dugc
khuyén c4o nhiéu hon, hé biéu hién cua dong vat c6 vu sé& dan dén viéc glycosyl héa
khang thé, cu thé 1a & vi tri d4u N ctia ving Fe. Cac dong dwong tinh dugce nhan rong
trong méi trudng chira trong binh phan ung sinh hoc d& san xudt khang thé. Mai
truomg nudi cdy chira khang thé duge tiét ra c6 thé duogc tinh ché bang cach sir dung
cac k¥ thuat thong thuong, vi du, sit dung cdt Sepharose FF A hodc G. Cac doan gén
két khong dic hiéu duoc rira tréi. Khang thé gin két dugc rira giai bang cach st dung
phuong phap gradien pH, va cic doan khang thé dugc phat hién bang céch sir dung
SDS-PAGE va thu gom. Khang thé c6 thé duoc loc va c¢d bing cach st dung cac
phuong phap thong thudng. Cac hdn hgp hoa tan va cac polyme cling c6 thé duoc loai
b6 bing cac phuong phap théng thudng, nhu ray phan ti va trao d6i ion. San pham thu
duoc can dugc dong lanh ngay, vi du, ¢ nhiét d6 -70°C, hodc dugc dong kho.

Thuét ngir "peptit” duge ding dé chi phan doan hop chat gitta axit amin va
protein. Peptit duoc tao thanh bang cach lién két 2 hodc nhiéu phén tir axit amin bing
lién két peptit, va la doan cdu tric va chirc ning cla protein.

Thuét ngit "duong” duoc dung dé chi dai phan tr sinh hoc gbm cac nguyén tb
C, H va O. Chung ¢6 thé duoc phan loai thanh monosacarit, disacarit, polysacarit va
dang tuong tu.

Thuét ngtr "alkyl" dugc ding dé chi nhém hydrocacbon béo bdo hoa ma 1a
nh6m mach thing hodc mach nhanh c6 tir 1 dén 20 nguyén tir cacbon, tot hon 1 alkyl
c¢6 tir 1 dén 12 nguyén tr cacbon, tdt hon nita 1a alkyl ¢6 tir 1 dén 10 nguyén tr
cacbon, va tot nhat 12 co tir 1 dén 6 nguyén t& cacbon (c6 1, 2, 3, 4, 5 hodc 6 nguyén t
cacbon). Cac vi du khong gidi han bao gdm etyl, etyl, n-propyl, isopropyl, n-butyl,
isobutyl, tert-butyl, sec-butyl, n-pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl,
2,2-dimetylpropyl, 1-etylpropyl, 2-metylbutyl, 3-metylbutyl, n-hexyl,
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l-etyl-2-metylpropyl,  1,1,2-trimetylpropyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl,
2,2-dimetylbutyl, 1,3-dimetylbutyl, 2-etylbutyl, 2-metylpentyl, 3-metylpentyl,
4-metylpentyl, 2,3-dimetylbutyl, n-heptyl, 2-metylhexyl, 3-metylhexyl, 4-metylhexyl,
5-metylhexyl, 2,3-dimetylpentyl, 2,4-dimetylpentyl, 2,2-dimetylpenty],
3,3-dimetylpentyl, 2-etylpentyl, 3-etylpentyl, n-octyl, 2,3-dimetylhexyl,
2,4-dimetylhexyl, 2,5-dimetylhexyl, 2,2-dimetylhexyl, 3,3-dimetylhexyl,
4,4-dimetylhexyl, 2-etylhexyl, 3-etylhexyl, 4-etylhexyl, 2-etyl-2-etylpentyl,
2-etyl-3-etylpentyl, n-nonyl, 2-etyl-2-etylhexyl, 2-etyl-3-etylhexyl, 2,2-dietylpentyl,
n-dexyl, 3,3-dietylhexyl, 2,2-dietylhexyl, va cac chit dong phan mach bén khac nhau,
va chit twong tu. Puoc vu tién hon 1a alkyl thip c6 1 dén 6 nguyén tir cacbon, va céc
vi du khong giéi han bao gdm etyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, sec-butyl, n-pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl,
2,2-dimetylpropyl, 1-etylpropyl, 2-metylbutyl, 3-metylbutyl, n-hexyl,
l1-etyl-2-metylpropyl,  1,1,2-trimetylpropyl, 1,1-dimetylbutyl, 1,2-dimetylbutyl,
2,2-dimetylbutyl, 1,3-dimetylbutyl, 2-etylbutyl, 2-metylpentyl, 3-metylpentyl,
4-metylpentyl, 2,3-dimetylbutyl va nhoém tuong tu. Alkyl co thé duoc thé hodc khong
duoc thé. Néu duogc thé, nhom thé co thé duoc thé & vi tri ndi c6 sin bat ky, trong d6
t5t hon 13 nhom thé 12 mot hodc nhidu nhém sau ddc 1ap duge chon tir nhom bao gdm
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, mercapto, hydroxy,
nitro, xyano, xycloalkyl, heterocycloalkyl, aryl, heteroaryl, xycloalkoxy,
heteroxycloalkoxy, xycloalkylthio, heteroxycloalkylthio va oxo.

Thuét ngit "heteroalkyl” dugc ding dé chi alkyl chira mot hodc nhiéu nguyén tir
khac loai dugc chon tir nhém bao g?)m N, O va S, trong d¢6 alkyl 1a nhu néu trén.

Thuat ngfr "alkylen” dugc ding dé chi nhém hydrocarbon béo mach thang hodc
mach nhéanh bdo hoa c6 2 gbc thu duge tir alkan gdc bang cach loai bo hai nguyén tir
hydro tlr cing mot nguyén tr cacbon hodc hai nguyén tir cacbon khac loai. Nhom nay
14 nhém mach thing hodic mach nhanh c6 tir 1 dén 20 nguyén tir cacbon, tot hon 1a
alkylen c6 tir 1 dén 12 nguyén tir cacbon, tot hon nita 13 alkylen c6 tir 1 dén 6 nguyén
tr cacbon (co 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon). Cac vi du khong gidi han vé
alkylen bao gbm, nhung khong chi gi6i han &  metylen(-CHa-),
1,1-etyliden(-CH(CHz3)-), 1,2-etyliden(-CH,CHa)-, 1,1-propyliden(-CH(CH2CHj3)-),
1,2-propyliden(-CH,CH(CH3)-), 1,3-propyliden(-CH,CH,>CH3-),

34



51518 35/149

1,4-butyliden(-CH>CH,CH2CH»-), 1,5-butyliden(-CH,CH>CH,CH>CH»-) va nhom
twong tw. Alkylen c6 thé duoc thé hodc khong duoc thé. Néu dugc thé, nhom thé co6
thé duge thé & vi tri ndi ¢6 sin bét ky bang mot hodc nhidu nhém thé tdt hon 1a tuy y
doc 1ap duogc chon tir nhém bao gdém alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylamino, halogen, mercapto, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl,
heteroaryl, xycloalkoxy, heteroxycloalkoxy, xycloalkylthio, heteroxycloalkylthio va
0XO.

Thuét ngtt "alkoxy” dugc dung dé chi -O-(alkyl) va -O-(xycloalkyl duoc thé),
trong d6 alkyl hodic xycloalkyl 12 nhw duoc néu trén day. Céac vi du khong gidi han vé
alkoxy bao gdm: metoxy, etoxy, propoxy, butoxy, xyclopropyloxy, xyclobutoxy,
xyclopentyloxy va xyclohexyloxy. Alkoxy cé thé tily ¥ dugc thé hoic khong duge thé,
va néu dugc thé, tét hon 1a nhom thé 13 mot hodc nhiéu nhém sau doc 1ap dugc chon tir
nhém bao gdm: alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen,
mercapto, hydroxy, nitro, xyano, xycloalkyl, heteroxycloalkyl, aryl, heteroaryl,
xycloalkoxy, heteroxycloalkoxy, xycloalkylthio va heteroxycloalkylthio.

Thuét ngir "haloalkyl” dugc dung dé chi nhom alkyl trong d6 hydro duoc thé
b%mg mot hoac nhiéu halogen, trong d6 alkyl 1a nhu dugc néu trén.

Thuét ngit "alkyl duoc doteri hoa” duge ding dé chi nhém alkyl trong d6 hydro
duoc thé bang mot hodc nhidu nguyén tir doteri, trong d6 alkyl 1a nhu dugc néu trén
day.

Thuat ngtr "hydroxyalkyl” duoc dung dé chi nhom alkyl trong d6 hydro dugc
thé bang not hodc nhidu nhom hydroxy, trong d6 alkyl 1a nhu dugc néu trén.

Thuét ngi "hydroxy” dugc ding dé chi nhém -OH.

Thuat ngit "halogen" dugc dung dé chi flo, clo, brom hoic iot.

Thuét ng@i "amino” duge dung dé chi -NH,.

Thuét ngtr "nitro" duge dung dé chi -NO..

Thuét ngi "xyano" dugc dung dé chi -CN.

Sang ché ciing d& cap dén cac dang duoc doteri hoa khac nhau ctia hgp chét c6
cong thire (I). Mdi nguyén tit hydro ¢6 mit duge ndi v6i nguyén tir cacbon c¢6 thé doc
lap duge thé bing nguyén tir doteri. Nguoi c6 hiéu biét trung binh trong linh vuc k¥
thuat nay c6 thé téng hop céc hop chét co cong thuce (I) & dang dugc doteri hoa c6 dya

vao tai liéu tham khao c6 lién quan. Cac nguyén liéu ban dau dugc doteri hoa san c6
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trén thi trudng cod thé duoc st dung dé didu ché cac dang duoc doteri hoa clia hop chit
c6 cong thirc (I), hodic chiing ¢6 thé duoc téng hop bing cac k¥ thuat thong thudng véi
cic tic nhan phan tng dugc doteri hoa bao gdm, nhung khéng chi giéi han &, boran
dugc doteri héa, boran dugc tri-doteri hda trong tetrahydrofuran, lithi nhdm hydrua
duoc doteri hoa, iodoetan duogc doteri hoa, iodometan dugc doteri hoa, va tdc nhén
tuong tu.

Thuét ngit "ty y" hodc"mdt cch tily y” ¢6 nghia 1a su kién hodc tinh hudng
duge mo ta ngay sau d6 c6 thé, nhung khong nhat thiét, xay ra, va ban mb ta nay bao
gé)m céc trudong hop ma sy kién hodc tinh hudng nay xay ra hoic khong xay ra. Vi du,
"nhém heteroxyclyl tiy ¥ dugc thé bing alkyl” cé nghia 1a alkyl c6 thé, nhung khong
nhét thiét, c6 mit, va ban mé ta nay bao gdm truong hop trong d6 nhom heteroxyclyl
duoc thé hodc khong dugc thé br?lng alkyl.

Thuat ngit "duoc thé” c6 nghia 1 mot hodc nhiéu, t6t hon 1a t6i da la 5, tbt hon
nita 13 1, 2 hodc 3 nguyén t hydro trong nhom doc lap dugce thé bang nhom thé.
Nhom thé chi ¢6 mit & vi tri hoa hoc ¢6 thé ¢ clia no, va ngudi cd hiéu biét trung binh
trong linh vuc k§ thudt nay cé thé xic dinh dugc (bing thr nghiém hodc theo ly
thuyét) c6 thé thé hoic khong thé thé ma khéng can nd luc qua mirc. Vi du, nhom nay
c6 thé khong dn dinh khi amino hodc hydroxy c6 hydro tu do dugc gin két v6i nguyén
t&r cacbon ¢ lién két khong no (vi du, dang olefin).

Thuat ngtr "duoc ph'fun” duogc dung dé chi hdn hop chira mot hodc nhiéu hop
chit dugc mo ta & day hoac mudi duogc dung/chép nhan dugc vé& mit sinh ly hodc tién
duoc chit cta nd, va cac thanh ph?m hoa hoc khac, vi du chét mang va ta dugc dugce
dung/chip nhan duoc vé mit sinh 1y. Muc dich ctia duoc phim nay 1a dé thuc ddy hoat
dong dbi vé6i sinh vat, ma tao didu kién thuén lgi cho viéc hép thu hoat chat, nhor d6
dem lai hoat tinh sinh hoc.

Thuét ngl "mudi duoc dung" duoc ding dé chi mudi cua thé lién hop khéng
thé-dugc chét theo sang ché, hodc mudi cua hoat chit dugc md ta trong sang ché. Cac
mudi nay 14 an toan va ¢ hidu qua khi dugc sir dung & ddi twong va c6 hoat tinh sinh
hoc can thiét. Thé lién hop phéi tr dugc chit theo sang ché it nhit bao gém mot nhom
amino va do d6 c6 thé tao thanh mudi véi axit. Cac vi du khong giéi han vé mudi dugce
dung bao g61n: hydroclorua, hydrobromua, hydroiodat, sulfat, bisulfat, xitrat, axetat,

sucxinat, ascorbat, oxalat, nitrat, sorbat, hydrophosphat, dihydrophosphat, salixylat,
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hydroxitrat, tartrat, maleat, fumarat, format, benzoat, mesylat, etansulfonat,
benzensulfonat va p-toluensulfonat.

Theo mét phuong 4n ctia sang ché, dugc chéit giy doc té bao duoc lién hop véi
nhém mercapto cta khang thé nho don vi lién két.

Mtc tai cia thé lién hop phdi ttr duge chét gdy doc té bao co thé duge kidm
soat bing cac phuong phap khong han ché sau, bao gém:

(1) kiém soat ty 1¢ mol cia tdc nhén lién két véi khang thé don dong,

(2) kiém soat nhiét d6 va thoi gian phan tng, va

(3) chon céc tdc nhan phan tng khac nhau.

Dé bao ché duge phim thong thuong xin tham khéo dén duge dién Trung Qude.

Thuat ngl "chét mang dugc dung” dbi v6i dugc chét theo sang ché duoc dung
dé chi hé ma c¢6 thé lam thay ddi cach ma duge chét duge dua vao dbi tuong va mirc
phan b dugc chit & dbi twong, kiém soat téc do giai phong cia duge chit, va phan
phéi duoc chit dén co quan dich. Hé huéng dich va giai phéng chit mang dugc chét
c6 thé lam gidm sy thodi bién dugc chit va lam mat, lam giam céac tac dung phu va cai
thién do sinh kha dung. Vi dy, chét hoat dong bé mat polyme ma c6 thé duoc st dung
1am chit mang c6 thé tu gin do céc cAu tric ludng ving duy nhét cua chung dé tao
thanh cac dang két tu khac nhau, nhu mixen, vi nhil twong, gel, tinh thé long va cac
nang, 1 céc vi du duoc wu tién. Cac dang két tu c6 kha ning bao nang céc phén tir
dugc chat va co tinh thdm tdt ddi voi mang, va do dé co thé duoc st dung lam céc chét
mang dugc chit cuc tbt.

Thuét ngt "ta duoc" 1a phin bd sung, ngoai hoat chat, vao duge pham. Ciing c6
thé dugc dung dé chi chét bd trg. Vi du, chét két dinh, chit don, chét gy ra, chit lam
tron trong vién nén; phan nén trong cc ché pham kem va m& ban ran; chit bao quan,
chat chéng oxy hoa, chit lam nhe tic dung phu, chit tao huong, ddng dung moi, chat
nhii hoa, chit hoa tan, chit diéu chinh tinh truong, chét tao mau va chét tuong tu trong
cac ché pham dang long déu c6 thé duge goi 1a ta dugc.

Thuat ngit "chit pha lodng”, cling dugc ding dé chi 1a chit don, chu yéu dugc
stt dung dé lam tang khdi lvong va thé tich ctia vién nén. Viéc b sung chit pha loang
khong chi dam bao thé tich nhét dinh, ma con lam giam d6 léch lidu cla cac thanh
phin chinh, va cai thién kha nang dic nén ciia thude va wu diém tuong tu. Néu thudc &

dang vién nén chira cdc thanh phan chira dau, thi chat hap thu can dugc bd sung vao dé
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hit cac thanh phén c6 dau dé duy tri trang thai "kho" va do dé tao diéu kién thuan loi
cho qua trinh bao ché vién nén. Vi du vé chat hip thu nay bao gdm tinh bot, lactoza,
cac mubi v6 co ciia canxi, xenluloza vi tinh thé va dang tuong tu.

Dugc phém c6 thé & dang dung dich nudc tiém dugce vo trung. Chét din hoic
dung moi sin c6 va chdp nhan dugc bao gdm nudc, dung dich Ringer va dung dich
natri clorua dang truong. Ché phim tiém duoc vo tring ¢6 thé 1a vi nhii twong dau
trong nudce tiém dugc vo trung trong d6 hoat chit dugc hoa tan trong pha dau. Vi du,
hoat chét duogc hoa tan trong hén hop chira diu dau nanh va lexithin. Dung dich chira
dau sau dé duoc bd sung vao hén hop chtta nude va glyxerol va dugc xur ly dé tao
thanh vi nhii tvong. Dung dich tiém hodc vi nhii twong c6 thé duoc tiém khu tra vao
mau cta dbi tuong v6i luong 16n. Theo cach khéc, ¢6 thé mong mubn sir dung dung
dich va vi nhii tuong theo cach sao cho duy tri dugc ndng do ctia hgp chit theo sang
ché khong dbi trong hé tudn hoan. P& duy tri ndng do khong dbi nay, thiét bi phan phdi
qua dudng tinh mach lién tuc co thé dugc st dung. Vi du vé thiét bi nhu vay 13 Deltec
CADD-PLUS. Bom tiém tinh mach TM. 5400.

Duoc phém ¢ thé & dang hon dich chira nuéc hoic dau tiém duoc vo trung dé
st dung trong co va dudi da. Hon dich c6 thé duoc bao ché theo giai phap k¥ thuat da
biét bang cach sir dung céc chit gy phan tan hodc cac chit lam 4m va cac chat tao hdn
dich thich hop néu trén. Ché phém tiém dugc vo trung cling co thé 1a hdn dich hoic
dung dich tiém v6 tring duoc bao ché trong dung moi hodc chat pha lodng khong doc
chép nhan dugc ngoai duodong ti€u hoa, vi duy, dung dich duoc bao ché trong
1,3-butanediol. Ngoai ra, dau cb dinh v trung c6 thé thuong dugce st dung lam dung
mdi hodc mdi trudng tao hdn dich. Pi v6i muc dich nay, dau ¢d dinh hdn hop bat ky
chira cdc monoglyxerit hodc diglyxerit tdng hop c6 thé duge st dung. Ngoai ra, axit
béo nhu axit oleic cling ¢ thé dugc str dung dé bao ché thudc tiém.

Sang ché dé cap dén nhanh lién két phan cat duge co cAu trac cu thé, hoat chét
c6 cu triic cu thé, va thé lién hop khang thé duoc chit (ADC) chira nhénh lién két,
hoat chét va khang thé nay. ADC nhu vay 1a mdt phirc hop duge tao thanh bang cach
lien két chit gay doc v6i khang thé théng qua phan tir dém. Thé lién hop khang thé
duoc chit (ADC) duoc thoai bién in vivo dé giai phong phan tir ¢6 hoat tinh, nhd d6
dong mot vai tro quan trong trong viéc diéu tri chéng khéi u.

2. Phuong phép tong hop
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DPbi véi muc dich téng hop, cac so dd k¥ thuat dé téng hop sau dugc stir dung.

Phuong phap diéu ché hop chit c6 cong thic chung (Pc-La-Y-D) bao gdm céc

budc sau:
O o RS R7 Q
/ v N
N ~ Lz/ ~n o
Pc + w ‘ !
(e}
B
(L, -Y-D)
[¢]
[¢]
3
Pc N\ L2 - L ~ N
(0]
n
(Pe-L,-Y-D)

Tién hanh phan Gng lién hop Pc da khir va hop chédt c¢6 cong thiic chung
(La-Y-D) dé thu dugc hop chét cong thirc chung (Pc-La-Y-D), trong do chét khir tbt
hon 1a TCEP; dic biét 13, cac lién két disulfua trong khang thé t6t hon 1a duoc khir;

trong do:

Pc, W, L2, 13, R, R, R>-R7, m va n 1a nhu dugc néu trong cong thirc chung
(Pc-La-Y-D).

Mot hodc nhiéu phuong 4n theo sang ché dugc md ta chi tiét trong phan mé ta
trén day. Mac du cac phuong phap va nguyén liéu bat ky tuong tw hodc giéng véi
phuong phap va nguyén li¢u duge md ta & day cling co thé dwoc str dung dé thuc hién
hodc thtr nghiém sang ché, song cic phwong 4n va nguyén liéu dugc wu tién duge mo
ta dudi day. Cac dic diém, muc dich va wu diém khac ciia sang ché s& trd nén 6 rang
hon dua vao ph?m md ta va yéu cau bao ho. Trong ban mo ta va yéu cau bao ho, cac
dang sb it bao gdm ca dang sb nhiéu trir khi dwgc chi ra 1 rang theo cach khéc trong
phan mé ta nay. Trir khi dwoc quy dinh theo cach khéc, toan bd céc thuat ngit khoa hoc
va k§ thuat duoc st dung & ddy ¢6 nghia thudong dugc hiéu béi ngudi ¢ hidu biét

trung binh trong linh vuc k§ thuat ma sang ché thudc vé. Toan bd cac patent va céc
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cong bo dugce vién dan trong ban mo ta ndy duoc dua vao ddy bang cach vién dan. Cac
vi du sau dugc dua ra d€ minh hoa cac phuong an dugc vu tién cia sang ché mot cach
day du hon. Cé4c vi du nay khong nén duge hiéu 13 1am gidi han pham vi clia sang ché

nhu duogc x4c dinh trong yéu cdu bao ho theo cach bét ky.

Vi du thuwe hién sang ché

Vidu 1: Chuin bi protein tai td hop CEA va té bao dugc chuyén nhiém én dinh

I. C4c trinh tu cia khang nguyén CEA tai t& hop va protein CEA dugc biéu hién
trén bé mat té bao

Céc trinh ty axit amin cia CEA cua ngudi c6 dudi Fc va His dugce tdch dong
trong céc vecto bidu hién cia té bao dong vat ¢é vii, va thu protein tai to hop sau khi
biéu hién va tinh ché trong céc t& bao 293E va sau d6 dugc st dung trong cac thir
nghiém trong céc vi du sau. Trong khi d6, gen CEA cta ngudi khong dugc danh dau,
gen CEACAMI cua nguoi va gen CEA cuia khi dugce chuyén nhiém vao té bao CHO
dé tao thanh chung té bao CHO biéu hién protein CEA trén cAc bé mit té bao dé sang
loc sau d6 va xac dinh cédc khéang thé. Céc trinh ty axit amin cia céc protein c6 lién
quan 1a nhu sau:

1. Trinh tu axit amin cia CEA nguoi-His (hCEA-His):

KLTIESTPFNVAEGKEVLLLVHNLPQHLFGYSWYKGERVDGNRQIIGY VI
GTQQATPGPAYSGREIIYPNASLLIQNIIQNDTGFYTLHVIKSDLVNEEATGQFRV
YPELPKPSISSNNSKPVEDKDAVAFTCEPETQDATYLWWVNNQSLPVSPRLQLS
NGNRTLTLFNVTRNDTASYKCETQNPVSARRSDSVILNVLYGPDAPTISPLNTS
YRSGENLNLSCHAASNPPAQYSWFVNGTFQQSTQELFIPNITVNNSGSYTCQA
HNSDTGLNRTTVTTITVYAEPPKPFITSNNSNPVEDEDAVALTCEPEIQNTTYLW
WVNNQSLPVSPRLQLSNDNRTLTLLSVTRNDVGPYECGIQNELSVDHSDPVIL
NVLYGPDDPTISPSYTYYRPGVNLSLSCHAASNPPAQY SWLIDGNIQQHTQELF
ISNITEKNSGLYTCQANNSASGHSRTTVKTITVSAELPKPSISSNNSKPVEDKDA
VAFTCEPEAQNTTYLWWVNGQSLPVSPRLQLSNGNRTLTLFNVTRNDARAYV
CGIQNSVSANRSDPVTLDVLYGPDTPISPPDSSYLSGANLNLSCHSASNPSPQY
SWRINGIPQQHTQVLFIAKITPNNNGTYACFVSNLATGRNNSIVKSITVSASGTS

PGLSAHHHHHH
(SEQ ID NO: 1)

40



51518 41/149

2. Trinh ty axit amin ciia CEA nguoi-Fc (hCEA-Fc):

KLTIESTPFNVAEGKEVLLLVHNLPQHLFGYSWYKGERVDGNRQIIGY VI
GTQQATPGPAYSGREIIYPNASLLIQNIIQNDTGFYTLHVIKSDLVNEEATGQFRV
YPELPKPSISSNNSKPVEDKDAVAFTCEPETQDATYLWWVNNQSLPVSPRLQLS
NGNRTLTLFNVTRNDTASYKCETQNPVSARRSDSVILNVLYGPDAPTISPLNTS
YRSGENLNLSCHAASNPPAQYSWFVNGTFQQ STQELFIPNITVNNSGSYTCQA
HNSDTGLNRTTVTTITVYAEPPKPFITSNNSNPVEDEDAVALTCEPEIQNTTYLW
WVNNQSLPVSPRLQLSNDNRTLTLLSVTRNDVGPYECGIQNELSVDHSDPVIL
NVLYGPDDPTISPSYTYYRPGVNLSLSCHAASNPPAQYSWLIDGNIQQHTQELF
ISNITEKNSGLYTCQANNSASGHSRTTVKTITVSAELPKPSISSNNSKPVEDKDA
VAFTCEPEAQNTTYLWWVNGQSLPVSPRLQLSNGNRTLTLFNVTRNDARAYV
CGIQNSVSANRSDPVTLDVLYGPDTPIISPPDSSYLSGANLNLSCHSASNPSPQY
SWRINGIPQQHTQVLFIAKITPNNNGTYACFVSNLATGRNNSIVKSITVSASGTS
PGLSAEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
HYTQKSLSLSPGK

(SEQ ID NO: 2)

3. Trinh tu axit amin ctia CEA khi cynomolgus-His (cynoCEA-His):

QLTIESRPFNVAEGKEVLLLAHNVSQNLFGYIWYKGERVDASRRIGSCVI
RTQQITPGPAHSGRETIDFNASLLIQNVTQSDTGSYTIQVIKEDLVNEEATGQFR
VYPELPKPYITSNNSNPIEDKDAVALTCEPETQDTTYLWWVNNQSLPVSPRLEL
SSDNRTLTVFNIPRNDTTSYKCETQNPVSVRRSDPVTLNVLYGPDAPTISPLNTP
YRAGEYLNLTCHAASNPTAQYFWFVNGTFQQSTQELFIPNITVNNSGSYMCQA
HNSATGLNRTTVTAITVYAELPKPYITSNNSNPIEDKDAVTLTCEPETQDTTYLW
WVNNQRLSVSSRLELSNDNRTLTVENIPRNDTTFYECETQNPVSVRRSDPVTL
NVLYGPDAPTISPLNTPYRAGENLNLSCHAASNPAAQYFWFVNGTFQQSTQEL
FIPNITVNNSGSYMCQAHNSATGLNRTTVTAITVY VELPKPYISSNNSNPIEDKD
AVTLTCEPVAENTTYLWWVNNQSLSVSPRLQLSNGNRILTLLSVTRNDTGPYE
CGIQNSESAKRSDPVTLNVTYGPDTPISPPDLSYRSGANLNLSCHSDSNPSPQY
SWLINGTLRQHTQVLFISKITSNNNGAYACFVSNLATGRNNSIVKNISVSSGDSA
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PGSSGLSAHHHHHH
(SEQ ID NO: 3)
4. Trinh tu axit amin ctia CEA ngudi duge biéu hién trén bé mit té bao CHO
(hCEA-CHO):
MESPSAPPHRWCIPWQRLLLTASLLTFWNPPTTAKLTIESTPFNVAEGKE
VLLLVHNLPQHLFGYSWYKGERVDGNRQIIGYVIGTQQATPGPAYSGREIIYPN
ASLLIQNIQNDTGFYTLHVIKSDLVNEEATGQFRVYPELPKPSISSNNSKPVEDK
DAVAFTCEPETQDATYLWWVNNQSLPVSPRLQLSNGNRTLTLFNVTRNDTASY
KCETQNPVSARRSDSVILNVLYGPDAPTISPLNTSYRSGENLNLSCHAASNPPA
QYSWFVNGTFQQSTQELFIPNITVNNSGSYTCQAHNSDTGLNRTTVTTITVYAE
PPKPFITSNNSNPVEDEDAVALTCEPEIQNTTYLWWVNNQSLPVSPRLQLSNDN
RTLTLLSVTRNDVGPYECGIQNELSVDHSDPVILNVLYGPDDPTISPSYTYYRPG
VNLSLSCHAASNPPAQYSWLIDGNIQQHTQELFISNITEKNSGLYTCQANNSAS
GHSRTTVKTITVSAELPKPSISSNNSKPVEDKDAVAFTCEPEAQNTTYLWWVNG
QSLPVSPRLQLSNGNRTLTLFNVTRNDARAYVCGIQNSVSANRSDPVTLDVLY
GPDTPISPPDSSYLSGANLNLSCHSASNPSPQYSWRINGIPQQHTQVLFIAKITP
NNNGTYACFVSNLATGRNNSIVKSITVSASGTSPGLSAGATVGIMIGVLVGVALI
(SEQ ID NO: 4)
5. Trinh ty axit amin cia CEA khi biéu hién trén bé mit t& bao CHO
(cynoCEA-CHO):
MEFGLSWLFLVAILKGVQCQLTIESRPFNVAEGKEVLLLAHNVSQNLFG
YIWYKGERVDASRRIGSCVIRTQQITPGPAHSGRETIDFNASLLIQNVTQSDTGS
YTIQVIKEDLVNEEATGQFRVYPELPKPYITSNNSNPIEDKDAVALTCEPETQDT
TYLWWVNNQSLPVSPRLELSSDNRTLTVFNIPRNDTTSYKCETQNPVSVRRSD
PVTLNVLYGPDAPTISPLNTPYRAGEYLNLTCHAASNPTAQYFWEFVNGTFQQS
TQELFIPNITVNNSGSYMCQAHNSATGLNRTTVTAITVYAELPKPYITSNNSNPI
EDKDAVTLTCEPETQDTTYLWWVNNQRLSVSSRLELSNDNRTLTVFNIPRNDT
TFYECETQNPVSVRRSDPVTLNVLYGPDAPTISPLNTPYRAGENLNLSCHAASN
PAAQYFWFVNGTFQQSTQELFIPNITVNNSGSYMCQAHNSATGLNRTTVTAITV
YVELPKPYISSNNSNPIEDKDAVTLTCEPVAENTTYLWWVNNQSLSVSPRLQLS
NGNRILTLLSVTRNDTGPYECGIQNSESAKRSDPVTLNVTYGPDTPIISPPDLSY
RSGANLNLSCHSDSNPSPQYSWLINGTLRQHTQVLFISKITSNNNGAYACFVSN
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LATGRNNSIVKNISVSSGDSAPGSSGLSARATVGIIGMLVGVALM
(SEQ ID NO: 5)

6. Trinh tu axit amin cia CEACAMI ngudi duge biéu hién trén bé mit té bao
CHO (CEACAM1-CHO):

MGHLSAPLHRVRVPWQGLLLTASLLTFWNPPTTAQLTTESMPFNVAEGK
EVLLLVHNLPQQLFGYSWYKGERVDGNRQIVGYAIGTQQATPGPANSGRETIY
PNASLLIQNVTQNDTGFYTLQVIKSDLVNEEATGQFHVYPELPKPSISSNNSNPV
EDKDAVAFTCEPETQDTTYLWWINNQSLPVSPRLQLSNGNRTLTLLSVTRNDT
GPYECEIQNPVSANRSDPVTLNVTYGPDTPTISPSDTYYRPGANLSLSCYAASN
PPAQYSWLINGTFQQSTQELFIPNITVNNSGSYTCHANNSVTGCNRTTVKTIIVT
ELSPVVAKPQIKASKTTVTGDKDSVNLTCSTNDTGISIRWFFKNQSLPSSERMK
LSQGNTTLSINPVKREDAGTYWCEVFNPISKNQSDPIMLNVNYNALPQENGLS
PGAIAGIVIGVVALVALIAVALACFLHFGKTGRASDQRDLTEHKPSVSNHTQDH
SNDPPNKMNEVTYSTLNFEAQQPTQPTSASPSLTATEIIYSEVKKQ

(SEQ ID NO: 6)

II. Tinh ché cac protein ¢6 lién quan

1. Tinh ché protein c6 dudi His

MAu dich ndi bidu hién t& bao dugc ly tdm & tdc d6 cao dé loai bo tap chat. Cot
niken dugc lam can béng béng dung dich dém PBS (pH 7,4) va dugc rira béng 2-5 thé
tich cot, va mau dich ndi dugc dua vao cot Ni Sepharose chiém uu thé & téc do dong.
Cot duogc rira béng dung dich dém PBS cho dén khi chi s6 doc Azgo giam dén mirc co
s&. Sau do, cot sic ky dugc rira b%mg PBS + imidazol 10 mM dé loai bo céc protein tap
chét khong gén két dic hiéu, va thu gom dich 16ng chay ra. Cubi ciing, protein dich
duoc rira giai bang dung dich PBS chira imidazol 300 mM, va dinh rta giai duge thu
gom. Nuéc giai hip thu gom duge ¢d, va dung dich dém mau duoc thay doi thanh
dung dich PBS bing cach loai mudi trong cot dé thu dwoc hdn hop dé dung trong céc
thir nghiém tiép theo.

2. Tinh ché protein chira Fc, khang thé kham va khang thé tir té bao lai

Mau dich ndi biéu hién té bao dugc ly tim & tbc do cao dé loai bo cac tap chét,
protein tai t& hop chira Fc va dich ndi biéu hién khing thé kham dugc tinh ché bing
cach sit dung cdt Protein A, va dich ndi biéu hién té bao lai dugc tinh ché bang céach st

dung ¢t Protein G. Dich ndi duge dua vao cot & toc do dong. Cot dugc rua bang PBS
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cho dén khi chi s§ doc Azso giam dén mirc co s8. Protein dich duoc rira giai bang axit
axetic 100 mM & d6 pH 3,0 va dugc trung hoa bang Tris-HC1 1M & d6 pH 8,0. Mau
rira gidi duoc co, va dung dich dém miu dugc thay d6i thanh PBS dé thu dugc hén
hop, ma dugc chia nho dé st dung sau dé.

Vi du 2: Chuén bi khang thé don dong CEA ctia chudt khang nguoi

1. Gay mién dich va dung hop

Chuét duge gdy mién dich bing protein hCEA-His va protein cyno-CEA-His,
hoic dugc gdy mién dich chéo bing céc té biao hCEA-CHO va céc té bao
cynoCEA-CHO. Luong protein gdy mién dich 14 50 pg d6i v6i gay mién dich 1an déu
va 25 pg dbi voi cac 1an géiy mién dich tiép theo, mirc gy mién dich bang té bao 1a 107
té€ bao mdi 14n gay mién dich, va gy mién dich dugc tién hanh mdi hai tudn mot 1an.
Sau 3 14n gy mién dich, mau dugc ldy ra dé xac dinh hiéu luc ciia khang thé trong
huyét thanh. Chudt ma c6 hiéu gia khang thé trong huyét thanh cao va dang dat dén
trang thai n dinh duoc chon dé dung hop té bao lach. Céc té bao lymho lach va té bao
u tly, té bao Sp2/0 (ATCC® CRL-8287™), dugc dung hop bing quy trinh dung hop
qua trung gian PEG dé tao ra dugc céc t€ bao lai. Cac té bao lai d dung hop dugc tai
huyén phu trong méi trudong ban rin diy di MC (moi trudong RPMI-1640 chtra 20%
FBS, 1x HAT, 1x OPI va 2% etyl xenluloza) & mat do 0,5-1 x 10° t bao/mL, va huyén
phu dugce chia nhé vao cac dia nudi céy t€ bao co duong kinh 35 mm va 0 ¢ nhiét do
37°C v6i 5% CO; trong 7-9 ngay. Vao ngay 7-9 sau khi dung hop, theo kich c& dong
té bao, cac dong té bao don duoc liy vao dia nudi cdy té bao c6 96 16 ma dd duge bd
sung 200 pl/15 méi trudong ddy di HT (mdi truong RPMI-1640 chira 20% FBS, 1xHT
va 1xOPI), nudi cdy & nhiét do 37°C véi 5% CO; trong 3 ngdy, va sau d6 duoc phét
hién.

2. Sang loc céc té bao lai

Viéc sang loc so bd cac khang thé dugc tién hanh dya trén thir nghiém hép thu
mién dich c6 lién két enzym (enzyme-linked immunosorbent assay-ELISA) cac khang
nguyén trén bé mit té bao. Céc té bao dugc phét 1én dia Elisa (Corning, Cat # 3599) va
dugc nudi cly qua dém trong ti G & nhiét do 37°C. Khi cac té bao bam hoan toan vao
thanh va 14p gan hét toan b6 15, dich ndi duogc 1y ra. Cac té bao dugc rira mot 1an bing
PBS, va sau d6 duoc c¢b dinh béng dung dich dém cd dinh té bao (Beyotime, Cat #
P0098) & nhiét do phong trong 45 phit. Dung dich dém ¢d dinh dugc loai bo, va dia
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dugc rira ba 1an bang nudéc rira dia, va phong bé bang 5% bot sita gdy & nhiét do 37°C
trong hon 3 gid. Dung dich phong bé duoc loai bo, va dia dugc rira ba 1an bang cach
stt dung nudc rira dia. Pia chira t& bao da phong bé duoc bao quan & nhiét do -20°C
hodc dugc str dung truc tiép. Khi dia duge st dung, dich nbi nubi ciy té bao lai da pha
lodng gradien duogc bd sung, va dia duge i & nhiét d6 37°C trong 1 gid va rira ba lin
bing nudc rira dia. 100 pL khang thé thir cdp dé khang chudt IgG H&L (HRP) da pha
lodng 10.000 14n (Abcam, Cat # ab205719) dugc bd sung, va dia dugc U & nhiét do
37°C trong 1 gid> va rira 3 14n bing nudc rira dia. 100 pL TMB (KPL, Cat #
5120-0077) duoc bd sung, va dia dugc dat & nhiét do 37°C dé hién mau trong 10 phut.
Phén tng duoc két thuc bing cach bd sung 100 pL axit sulfuric 1M, va muc hip thu
duoc doc & bude song 450 nm bang cach sir dung thiét bi doc vi dia. Khi khang thé thir
nghiém duoc gin két v6i CEA trén bé mit té bao ma khong bi gan két canh tranh béi
CEA hoa tan (SCEA), khang thé duoc 0 voi sCEA trong 30 phut va sau do dugc bd
sung vao dia té bao.

Céac dong duong tinh di sang loc dugc nhan rong, dong lanh dé bao quan gidng
va tach dong phu hai dén ba 1dn cho dén khi thu dugc cac dong té bao don. Céac dong
t€ bao lai da sang loc con duoc chudn bi va tinh ché bing cach nudi ciy té bao khong
cAn huyét thanh. Viéc gén két khang thé tir t€ bao lai thu duoc v6i protein CEA trén bé
mat t& bao dugc phat hién béng céach st dung thiét bi dém té bao dong chay (phuong
phép nay dugce thé hién trong vi du thr nghiém 1 cua séng ché), va céac chung té bao lai
¢6 hoat tinh gén két tdt duoc chon loc. Cac két qua phat hién cda hoat tinh gén két cua
cac chung t& bao lai don dong mAb47, mAb63, mAb67 va mAb103 duge thé hién
trong bang 1:

Béang 1. Cac két qua cua thir nghiém gén két cua cac khang thé chudt véi cac protein

CEA trén bé mit té bao

: EC50 (nM)
Céc khang thé
MKN45 | cynoCEA-CHO | CEACAMI1-CHO
mADb47 2,10 1,66 Khéng gin két
mAb63 3,62 2,88 Khong gan két
mAb67 1,90 6,00 Khong gin két |
mAb103 3,94 0,71 Khong gan két |
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3. Giai trinh tu cac khang thé tir t& bao lai

Céc chung t€ bao lai don dong mAb47, mAb63, mAb67 va mAb103 dugce chon,
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va céc trinh tu ctia khang thé don dong dwoc tach dong. Quy trinh tach dong la nhu

sau: té& bao lai phat trién & pha log dugc thu gom, va ARN dugc chiét bing Trizol

(Invitrogen, Cat #15596-018) va dwoc phién ma nguoc thanh cADN. Sau khi khuéch

dai béng PCR béng cach str dung cADN lam khudn mau, cADN duogc giai trinh tu nho

codng ty giai trinh tu, va céc trinh tw axit amin ctia khang thé twong tmg véi céc trinh tu

ADN thu duoc duge thé hién trong bang 2 dudi day:

Bang 2. Céc trinh ty viing bién ddi ctia khéang thé chudt khang CEA

Céc khang
thé

Trinh ty ving bién di chudi nang VH

Trinh tu viung bién do6i chuoi nhe

VL

mAb47

QIQLVQSGPELKKPGETVKISCKAS
GYTFTTYGMSWVKQAPGKGLKW
MGWINTYSGVPTYADDFKGRFAF
SLETSASTAYLQINNLKNEDTATYF
CARRGNYGRWDFDVWGTGTTVT
VSS

(SEQ ID NO: 7)

EIVLTQSPALMAASPGEKVTIT
CSVSSTISSSNLHWYQQKSETS
PKPWIYGTSNLASGVPVRFSG
SGSGTSYSLTISSMEAEDAATY
YCQQWSIYPLTFGAGTKLELK
(SEQ ID NO: 8)

mAb63

EVQLQQSGPELVKPGASVKMSCK
ASGYTFTDFYMNWVRQSHGKSLE
WIGDIFPKNGNTDYNRKFKDKATL
TVDKSSNTVYMEFRSLTLEDSALY
FCARSGYGNYVFDYWGQGTIFTV
SS

(SEQ ID NO: 9)

DVQMTQTPSALSASLGDRVTI
SCRTSQDINIYLNWYQQKPDG
TVKLLIYYRSGLLSGVPSRFSG
SGSGTDYSLTISNLEPEDIATYF
CQQGNTLPPTFGGGTKLEIK
(SEQ ID NO: 10)

mAb67

EVQLQQSGPELVKPGASVKIYCKA
SGYTFTDYHMNWVKQSHGKSLE
WIGDINPDIGGTSYNQNFKGKATL
TVDKSSSTAYMELRSLTSEDSAVY
YCSRWDFDSFANWGQGTLVTVSA
(SEQ ID NO: 11)

DIVMTQSPASLAMSLGKRATIS
CRASESVSIIGTNLIHWYQQKP
GQPPKLLIYHASNLETGVPARF
SGSGSGADFTLTIDPVEGDDV
ALYYCLQSRKIPYTFGGGTKM
EIK

(SEQ ID NO: 12)

mAb103

QIQLVQSGPELKKPGETVKISCKAS
GYTFTTYGVIWVKQAPGKGLKW

DLVVTQSSSASFSLGASAKLTC
TLSSQHSTYTIEWYQQQPLKP
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MGWINTYSGVPTYADDFKGRFAF
SLETSASTAFLQINNLKNEDTATYF
CARKKTLTTVTPWFAYWGQGTLV
TVSA

51518

(SEQ ID NO: 13)

PKYVMELKKDGSHSTGDGIPD
RFSGSSSGADRYLTISNIQPEDE
AIYICGVGNTIKEQFVYVIGG
GTKVTVL

(SEQ ID NO: 14)

Bang 3. C4c trinh tu CDR cta cac khang thé khang CEA
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Cac Trinh tw CDR chudi ning Trinh tw CDR chudi nhe
khéng thé
HCDRI1 | TYGMS LCDRI1 | SVSSTISSSNLH
(SEQ ID NO: 15) (SEQ ID NO: 18)
mABAT HCDR2 | WINTYSGVPTYADDFKG | LCDR2 | GTSNLAS
(SEQ ID NO: 16) (SEQ ID NO: 19)
HCDR3 | RGNYGRWDFDV LCDR3 | QQWSIYPLT
(SEQID NO: 17) (SEQ ID NO: 20)
HCDRI1 | DFYMN LCDR1 | RTSQDINIYLN
(SEQ ID NO: 21) (SEQ ID NO: 24)
ABG3 HCDR2 | DIFPKNGNTDYNRKFKD | LCDR2 | YRSGLLS
(SEQ ID NO: 22) (SEQ ID NO: 25)
HCDR3 | SGYGNYVFDY LCDR3 | QQGNTLPPT
(SEQ ID NO: 23) (SEQ ID NO: 26)
HCDRI1 | DYHMN LCDRI1 | RASESVSIIGTNLIH
(SEQ ID NO: 27) (SEQ ID NO: 30)
mABGT HCDR2 | DINPDIGGTSYNQNFKG | LCDR2 | HASNLET
(SEQ ID NO: 28) (SEQ ID NO: 31)
HCDR3 | WDFDSFAN LCDR3 | LQSRKIPYT
(SEQ ID NO: 29) (SEQ ID NO: 32)
HCDRI1 | TYGVI LCDR1 | TLSSQHSTYTIE
(SEQ ID NO: 33) (SEQ ID NO: 35)
HCDR2 | WINTYSGVPTYADDFKG | LCDR2 | LKKDGSHSTGD
mAPI03 (SEQID NO: 16) (SEQ ID NO: 36)
HCDR3 | KKTLTTVTPWFAY LCDR3 | GVGNTIKEQFVYV
(SEQ ID NO: 34) (SEQ ID NO: 37)
Luu y: cac trinh ty CDR cta khang thé trong bang dugc xac dinh theo h¢ danh

s6 Kabat.
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4. Pidu ché khang thé kham IgG1 cia nguoi

Céc trinh ty gen ma héa vung bién ddi dugc tao ra béng cach khuéch dai va giai
trinh ty céc phéan t du tuyén mAb47, mAb63, mAb67 va mAb103 duogc tao ra béng
cach sang loc té bao lai, doan mdi ddu-dudi duge thiét ké bang cach st dung céc trinh
tu thu dugc béng cach giai trinh tw, cc doan gen VH/VK dugc tao ra cho mdi khéng
thé bing PCR st dung gen da giai trinh ty 1am khuén mau, va duogc tai td hop tuong
ddng véi vecto biéu hién pHr (c6 peptit tin hidu va doan gen (CH1-Fc/CL) ving én
dinh hIgG1/hkappa/hlambda) dé tao thanh plasmit c6 chidu dai day du biéu hién khang
thé kham tai t6 hgp VH-CHI1-Fc-pHr/VL-CL-pHr, va dé tao ra cac khang thé kham
Ch47, Ch63, Ch67 va Ch103.

Vi du 3: Lam tuong thich v&i ngudi cac khang thé don dong CEA cta chubt
khéng nguoi

Bing cach so sanh co s& dit liéu gen dong mam ving bién doi chudi nhe va
chudi ning cua khang thé ngudi IMGT va phan mém MOE, céc gen dong mam ving
bién dbi chudi nhe va nang voi do tuong ddng cao dugc chon 1am khuon mau, va cac
CDR ctia khang thé chudt dugce ghép thanh cac khudn mau twong Gng duge lam twong
thich v&i nguoi dé tao thanh cac trinh ty ving bién d6i theo trinh tu
FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4. Cac gbc axit amin ctia CDR cua cac khang
thé trong cac vi du sau dugc xac dinh va chu thich béng hé danh sb Kabat.

1. Lam tuong thich v6i ngudi khang thé chudt mAb47

Céc gen dong mam cua ving bién dbi chudi nhe va ning c6 tinh tuong dong
cao dugc chon 1am khudn mau; vi du, dbi véi khang thé chudt mAb47, IGKV6-21%01
va IGKJ2*01 duogc chon 1am cac khudén miu chudi nhe duge lam tuong thich véi
ngudi, va IGHV7-4-1%02 va IGHJ6*01 dugc chon lam c4c khudn mau chudi ning
dugc lam twong thich véi ngudi. Cac CDR ciia khang thé chudt mAb47 duge ghép
thanh cdc khuén mau duoc 1am tuong thich véi nguoi twong tng dé lam tuong thich
v6i ngudi, va viée thiét ké cac dot bién nguge duoc 1am twong thich v6i nguoi cho
khéng thé chudt mAb47 dugc thé hién trong bang 4 duéi day:
Bang 4. Thiét ké viéc lam tuong thich v6i ngudi cho khang thé chudt mAb47

Ving bién ddi chudi nhe ctia khang thé o o
_ ' Ving bién doi chuoi nang cta khang thé duoc
dugc lam tuong thich véi ngudi cua

lam tuong thich v&i nguoi cua mAb47
mAb47
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H4TVLI (IGKV6-21*01+IGKJ2*01) WATVHL (IGHV7-4-1*¥02+IGHJ6*01) duoc
dugc ghép ghép
(IGKV6-21*01+IGKJ2*01)
h47VL2 |dugc ghép+L46P, K49Y, h47VH2
F71Y
(IGKV6-21*01+IGKJ2*01)
h47VL3 |dugc ghép+L46P, L47TW, h47VH3
K49Y, F71Y
(IGKV6-21*01+IGKJ2*01)
h47VL4 |dugc ghép+L46P, L47TW, h47VH4

K49Y, D70S, F71Y

(IGHV7-4-1%02+IGHI6*01) duoc
ghép+E46K

(IGHV7-4-1*02+IGHJ6*01) duge
ghép+R38K, E46K

(IGHV7-4-1*02+IGHJ6*01) duge
ghép+R38K, B46K

Luu ¥: vi tri axit amin trong bang ndy duoc danh sb theo hé danh sé Kabat; vi
du, L46P c6 nghia 1a L & vi tri 46 dugce dot bién nguoc thanh P theo hé déanh s6 Kabat;
dugc ghép c6 nghia 1a cac CDR khang thé chudt dugc ghép vao cac trinh ty ving FR
dong mam ctia nguoi.

Ngoai ra, dot bién D61S con duge dua vao ving bién dbi chudi ning h47VH3
(vi dy, dua dot bién axit amin vao HCDR2 khang thé dé trinh ty cia HCDR2 khang
thé dugc thay ddi tr WINTYSGVPTYADDFKG (SEQ ID NO: 16) thanh
WINTYSGVPTYASDFKG (SEQ ID NO: 38)) dé tao ra ving bién ddi chudi ning
h47VH4, v6i hoat tinh t6t ctia khang thé duoc giit lai.

Céc trinh ty dac hiéu cia khang thé chudt dugc lam tuong thich véi nguoi
mAb47 dugc thé hién trong bang 5:
Bang 5. Céc trinh tu ving bién ddi cia khang thé chudt duge lam tuong thich véi
ngudi mAb47
Ving
bién doi
sO

Céc trinh tu ving bién ddi cua khang thé dugc lam twong thich véi ngudi
mADb47

EVQLVQSGSELKKPGASVKVSCKASGYTFTTYGMSWVRQAPGQG
LEWMGWINTYSGVPTYADDFKGRFVFSLDTSVSTAYLQISSLKAE
DTAVYYCARRGNYGRWDFDVWGQGTTVTVSS

h47VH]1

(SEQ ID NO: 39)
EVQLVQSGSELKKPGASVKVSCKASGYTFTTYGMSWVRQAPGQG
LEWMGWINTYSGVPTYADDFKGRFVFSLDTSVSTAYLQISSLKAE
DTAVYYCARRGNYGRWDFDVWGQGTTVTVSS

h47VH2

(SEQ ID NO: 40)
EVQLVQSGSELKKPGASVKVSCKASGYTFTTYGMSWVKQAPGQG
h47VH3 | LKWMGWINTYSGVPTYADDFKGRFVFSLDTSVSTAYLQISSLKAE
DTAVYYCARRGNYGRWDFDVWGQGTTVTVSS
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(SEQ ID NO: 41)

h47VH4

EVQLVQSGSELKKPGASVKVSCKASGYTFTTYGMSWVKQAPGQG
LKWMGWINTYSGVPTYASDFKGRFVFSLDTSVSTAYLQISSLKAE
DTAVYYCARRGNYGRWDFDVWGQGTTVTVSS

(SEQ ID NO: 42)

h47VL1

EIVLTQSPDFQSVTPKEKVTITCSVSSTISSSNLHWYQQKPDQSPKL
LIKGTSNLASGVPSRFSGSGSGTDFTLTINSLEAEDAATYYCQQWSI
YPLTFGQGTKLEIK

(SEQ ID NO: 43)

h47VL2

EIVLTQSPDFQSVTPKEKVTITCSVSSTISSSNLHWYQQKPDQSPKP
LIYGTSNLASGVPSRFSGSGSGTDYTLTINSLEAEDAATYYCQQWSI
YPLTFGQGTKLEIK

(SEQ ID NO: 44)

h47VL3

EIVLTQSPDFQSVTPKEKVTITCSVSSTISSSNLHWYQQKPDQSPKP
WIYGTSNLASGVPSRFSGSGSGTDYTLTINSLEAEDAATYYCQQWS
IYPLTFGQGTKLEIK

(SEQ ID NO: 45)

h47VL4

EIVLTQSPDFQSVTPKEKVTITCSVSSTISSSNLHWYQQKPDQSPKP
WIYGTSNLASGVPSRFSGSGSGTSYTLTINSLEAEDAATYYCQQWSI
YPLTFGQGTKLEIK

(SEQ ID NO: 46)
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Luu y: cac ving CDR (dugc x4c dinh bdi hé danh sb Kabat) dugc gach chan

trong bang, va céc vi tri dot bién dugc in nghiéng dam.

2. Lam tuong thich v6i nguoi khang thé chudt mAb63

Céc gen dong mam cda vung bién doi chudi nhe va nadng c6 tinh twong dong

cao dugc chon 1am khudn méu; vi du, d6i voi khang thé chudt mAb63, IGKV1-39*01

va IGKJ4*01 duoc chon lam cac khudn mau chudi nhe dwgc lam tuong thich voi

ngudi, va IGHV1-46%01 va IGHJ1¥01 dugc chon lam cac khudn mau chudi ning

duge 1am tuong thich v6i ngudi. Cac CDR cua khang thé chudt mAb63 duge ghép vao

cdc khudn miu duoc lam twong thich véi ngudi tuong ung dé lam tuong thich véi

ngudi, va thiét ké dot bién nguoc duge lam twong thich véi ngudi cho khang thé chudt

mAb63 duoc thé hién trong bang 6 dudi day:

Bang 6. Thiét ké 1am tuwong thich v6i ngudi cho khang thé chudt mAb63

Ving bién ddi chudi nhe cua khang thé

Vung bién doi chudi ndng cia khang the

dugc lam tuong thich véi nguoi mAb63|  dugc lam twong thich véi ngudi mAb63
(IGKV1-39*01+1GKJ4*01) | h63VH [(IGHV1-46*01+IGHJ1*01) dugc

h63VLI1
dugc ghép 1 ghép

163V (IGKV1-39*01+IGKJ4*01) | h63VH |(IGHV1-46*01+IGHJ1*01) dugc
dugc ghép +12V, F71Y 2 ghép+M69L, R71V, T73K
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(IGKV1-39*01+IGKJ4*01) W63V (IGHV1-46*01+IGHJ1*01) dugc
h63VL3 |dugc ghép+I2V, K42G, ; ghép+M48I, V6T7A, M69L, R71V,
P44V, F71Y T73K, L82F

(IGHV1-46*01+IGHJ1*01) duoc
ghép+M48I, R66K, V67A, M6IL,
R71V, T73K, L82F, S 82AR

h63VH
4

Luu y: vi tri axit amin trong bang nay duoc danh sé theo hé danh s6 Kabat; vi
du, S82AR c6 nghia 14 S & vi tri 82A dugc dot bién nguge thanh R theo hé danh s
Kabat; duoc ghép c6 nghia 1a cac CDR khang thé chudt duoc ghép vao céc trinh tu
ving FR dong mam ciia ngudi.

Ngoai ra, dot bién N54S con dugc dua vao ving bién dbi chudi nang h63VH1
(tire 13, dua dot bién axit amin vao HCDR2 khang thé dé trinh tu cia HCDR2 khéng
thé dwgc thay ddi tr DIFPKNGNTDYNRKFKD (SEQ ID NO: 22) thanh
DIFPKSGNTDYNRKFKD (SEQ ID NO: 47)) dé tao ra ving bién dbi chudi ning
h63VHS5, v6i hoat tinh &t ciia khéng thé duoc giit lai.

Cac trinh tu dédc hiéu cua khang thé chudt duge lam tuong thich véi ngudi va
duoc gay dot bién mAb63 duge thé hién trong bang 7:
Bang 7. Céc trinh tu ving bién ddi cua khéng thé chudt dugc lam twong thich véi

nguoi mAb63

Ving
bié'n’déi Céc trinh ty ving bién d6i ciia khang thé duoc 1am twong thich véi ngudi mAb63
sO
EVQLVQSGAEVKKPGASVKVSCKASGYTFTDFYMNWVRQAPGQGLEW
h63VHI MGDIFPKNGNTDYNRKFKDRVTMTRDTSTSTVYMELSSLRSEDTAVYYC
ARSGYGNYVFDYWGQGTLVTVSS
(SEQ ID NO: 48)
EVQLVQSGAEVKKPGASVKVSCKASGYTFTDEYMNWVRQAPGQGLEW
W63V MGDIFPKNGNTDYNRKFKDRVTLTVDKSTSTVYMELSSLRSEDTAVYYCA
RSGYGNYVFDYWGQGTLVTVSS
(SEQ ID NO: 49)
EVQLVQSGAEVKKPGASVKVSCKASGYTFTDEYMNWVRQAPGQGLEWI
W63V GDIFPKNGNTDYNRKFKDRATLTVDKSTSTVYMEFSSLRSEDTAVYYCAR
SGYGNYVFDYWGQGTLVTVSS
(SEQ ID NO: 50)
EVQLVQSGAEVKKPGASVKVSCKASGYTFTDFYMNWVRQAPGQGLEWI
h63VH4 GDIFPKNGNTDYNRKFKDKATLTVDKSTSTVYMEFRSLRSEDTAVYYCAR
SGYGNYVFDYWGQGTLVTVSS
(SEQ ID NO: 51)
h63 VIS EVQLVQSGAEVKKPGASVKVSCKASGYTFTDEYMNWVRQAPGQGLEW
MGDIFPKSGNTDYNRKFKDRVTMTRDTSTSTVYMELSSLRSEDTAVYYCA
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RSGYGNYVFDYWGQGTLVTVSS

(SEQ ID NO: 52)

DIQMTQSPSSLSASVGDRVTITCRTSODINIYLNWYQQKPGKAPKLLIYYR
SGLLSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGNTLPPTFGGGTK
VEIK

h63VL1
(SEQ ID NO: 53)

DVQMTQSPSSLSASVGDRVTITCRTSQDINIYLNWYQQKPGKAPKLLIYYR
SGLLSGVPSRFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGGGTK
VEIK

h63V L2
(SEQ ID NO: 54)

DVQMTQSPSSLSASVGDRVTITCRTSOQDINIYLNWYQQKPGGAVKLLIYY
RSGLLSGVPSRFSGSGSGTDYTLTISSLQPEDFATYYCQQGNTLPPTFGGGT
KVEIK

h63VL3

(SEQ ID NO: 55)

Luu y: cac ving CDR (duoc x4c dinh bdi hé danh sd Kabat) duoc gach chan

trong bang, va céac vi tri dot bién dugc in nghiéng dam.
3. Lam tuong thich v6i nguoi khang thé chuét mAb67

Céac gen dong mam ctia ving bién dbi chudi nhe va chudi ning c6 tinh twong
déng cao dugc chon lam khu6n miu; vi du, dbi véi khang thé chudt mAb67,
IGKV4-1*01 va IGKJ4*01, IGKV3-15*01 va IGKJ4*01, hodc IGKV1-39*01 va
IGKJ4*01 duoc chon lam cac khudn miu chudi nhe duge lam twong thich véi ngudi,
va IGHV1-3*01 va IGHJ1*01, hodac IGHVS-51*01 va IGHJ1*01 duoc chon lam céac
khuén mau chudi ning duoc lam twong thich voi ngudi. Cac CDR cua khang thé chuot
mAb67 duoc ghép vao cac khudn miu duge lam tuong thich v6i ngudi tuong tng aé
1am tuwong thich v&i nguoi, va thiét ké dot bién ngugce duge lam twong thich véi nguoi
cho khang thé chudt mAb67 duge thé hién trong bang 8 dudi day:
Bang 8. Thiét ké lam twong thich v&i ngudi cho khéng thé chudt mAb67

Ving bién ddi chudi nhe cua khéang thé | Ving bién ddi chudi ning ctia khang thé

duoc lam twong thich véi nguoi mAb67 | dugc lam tuwong thich véi nguoi mAb67

(IGKV4-1*01+IGKJ4*01) duoc (IGHV1-3*01+IGHJ1*01)
h67VL1 h67VHI1

ghép dugc ghép

(IGKV3-15*01+IGKJ4*01) (IGHV5-51*01+IGHJ1*01)
h67VL2 h67VH2

duoc ghép dugc ghép

(IGHVS5-51*01+IGHI1*01)
(IGKV3-15%01+ IGKJ4*01)

h67VL3 h67VH3 |dugc ghép+R38K, Q66K,
dugc ghépt+A43P, IS8V ATV

h67VL4 |(IGKV1-39*01+IGKJ4*01)
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h67VL5

(IGKV1-39*01+ IGKJ4*01)
duoc ghép+Q3V, A43P

Luu y: c4c vi trf axit amin trong bang dugc danh s6 nhd hé danh sé Kabat; vi

du, A43P c6 nghia la A & vi tri 43 duoc dot bién nguoc thanh P theo hé danh s6 Kabat;

dugce ghép c6 nghia 14 cdc CDR khang thé chuédt duoc ghép vao céc trinh ty ving FR

dong mam cia ngudi.

Céc trinh ty ddc hi¢u cia khang thé chudt duoc lam twong thich véi nguoi

mAb67 dugc thé hién trong bang 9:

Bang 9. Céc trinh ty ving bién d6i cia khang thé chudt dugc lam tuwong thich véi
ngudi mAb67

Vung
bién doi
SO

Céc trinh ty ving bién d6i cta khang thé duoc lam twong thich véi nguoi
mAb67

h67VH1

EVQLVQSGAEVKKPGASVKVSCKASGYTFTDYHMNWVRQAPGQ
RLEWMGDINPDIGGTSYNONFKGRVTITRDTSASTAYMELSSLRSE
DTAVYYCARWDEDSFANWGQGTLVTVSS

(SEQ ID NO: 56)

h67VH2

EVQLVQSGAEVKKPGESLKISCKGSGYSFTDYHMNWVRQMPGKG
LEWMGDINPDIGGTSYNONFKGQVTISADKSISTAYLQWSSLKAS
DTAMYYCARWDEFDSFANWGQGTLVTVSS

~ (SEQID NO: 57)

h67VH3

EVQLVQSGAEVKKPGESLKISCKGSGYSFTDYHMNWVKQMPGKG
LEWMGDINPDIGGTSYNONFKGKVTISVDKSISTAYLQWSSLKASD
TAMYYCARWDFEFDSFANWGQGTLVTVSS

(SEQ ID NO: 58)

h67VL1

DIVMTQSPDSLAVSLGERATINCRASESVSIIGTNLIHWYQQKPGQP
PKLLIYHASNLETGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCLQ
SRKIPYTFGGGTKVEIK

(SEQ ID NO: 59)

h67VL2

EIVMTQSPATLSVSPGERATLSCRASESVSIIGTNLIHWYQQKPGQA
PRLLIYHASNLETGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCLQS
RKIPYTFGGGTKVEIK

(SEQ ID NO: 60)

h67VL3

EIVMTQSPATLSVSPGERATLSCRASESVSIIGTNLIHWYQQKPGQP
PRLLIYHASNLETGVPARFSGSGSGTEFTLTISSLQSEDFAVYYCLQS
RKIPYTFGGGTKVEIK

(SEQ ID NO: 61)

h67VL4

DIQMTQSPSSLSASVGDRVTITCRASESVSHGTNLIHWYQQKPGKA
PKLLIYHASNLETGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCLQS
RKIPYTFGGGTKVEIK

'~ (SEQ ID NO: 62)

h67VLS5

DIVMTQSPSSLSASVGDRVTITCRASESVSIIGTNLIHWY QQKPGKP
PKLLIYHASNLETGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCLQS
RKIPYTFGGGTKVEIK
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(SEQ ID NO: 63)

Luu y: cdc ving CDR (dugce x4c dinh béi hé danh sb Kabat) duoc gach chan

trong bang, va cdc vi tri dot bién dugc in nghiéng dam.

4. Lam tuong thich véi ngudi khang thé chudét mAb103

Cac gen dong mam cia ving bién doi chudi nhe va ning cé tinh twong ddng

cao dugc chon lam khudn mau; vi du, d6i v6i khang thé chudt mAb103, IGLV4-69*01

va IGLJ2*01 dugc chon lam cac khudén mAu chudi nhe dugc lam tuong thich véi

ngudi, va IGHV7-4-1*%02 va IGHJ1*01 dugc chon lam cac khudén mau chudi ning

duwoc lam twong thich véi ngudi. Cac CDR cia khang thé chudt mAb103 dugc ghép

vao cac khuoén mau duoc lam twong thich véi ngudi twong tmg dé 1am tuong thich véi

ngudi, va thiét ké dot bién nguoc duoce 1am tuong thich v6i ngudi cho khang thé chuot

mAb103 duoc thé hién trong bang 10 dudi dy:

Bang 10: Thiét ké 1am twong thich v&i nguoi cho khang thé chuot mAb103

Ving bién ddi chudi nhe cua khéng thé dugc

lam tuwong thich véi ngudi mAb103

Vung bién d6i chudi ning cia khang

thé duge lam twong thich véi nguoi

mAb67
(IGLV4-69*01+ IGLJ2*01) duogc (IGHV7-4-1%02+
h103VL1 h103VH1
ghép + K49E IGHJ1*01) dugc ghép

(IGLV4-69*01+ IGLJ2*01) dugc
ghép+H36Y, K49E

h103VL2

h103VH2

(IGHV7-4-1%02+
IGHJ1#01) duoc
ghép+R38K, F46K

(IGLV4-69*01+ IGLJ2*01) duoc
ghép+H36Y, L47V, K49E

h103VL3

h103VH3

(IGHV7-4-1%02+
IGHJ1*01) dugc
ghép+ V21, R38K, E46K

(IGLV4-69*01+ IGLJ2*01) dugc
ghép +L4V, H36Y, L47V, K49E

h103VL4

(IGLV4-69*01+ IGLJ2*01) dugc
h103VLS5 | ghép+H36Y, G43P, L47V, K49E,
Y871

(IGLV4-69*01+ IGLI2*01) duorc
ghép +L4V, H36Y, G43P, L47V,

h103VL6
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K49E, Y871

(IGLV4-69*01+ IGLJ2*01) duoc
h103VL7 |ghép +L4V, H36Y, G43P, L47V,
K49E, E70D, Y871

Luu y: cac vi trf axit amin trong bang dugc danh sb bing cach sir dung hé danh
sb Kabat, vi du, K49E ¢6 nghia 1a K & vi tri 49 dugc dot bién ngugc thanh E theo hé
danh sb Kabat; duge ghép c6 nghia 13 cac CDR khang thé chudt dugc ghép vao céc
trinh tr ving FR dong mam ctia ngudi.

Ngoai ra, dot bién D61S con dugc dua vao chudi ning h103VHI (tic 13, dua
d6t bién axit amin vao HCDR2 khéng thé dé trinh tu cia HCDR2 khéng thé duoc thay
ddi tur WINTYSGVPTYADDFKG (SEQ ID NO: 16) thanh
WINTYSGVPTYASDFKG (SEQ ID NO: 38)); va dot bién D56E dugce dua vao chudi
nhe h103VL3 (ttrc 13, dua dot bién axit amin vao LCDR2 khang thé dé trinh tu cta
LCDR2 khang thé duoc thay dbi tr LKKDGSHSTGD (SEQ ID NO: 36) thanh
LKKDGSHSTGE (SEQ ID NO: 64)), trong d6 hoat tinh tét ciia khang thé van dugc

gift lai.
Céc trinh ty dac hiéu ctua khéang thé chudt dugc lam twong thich véi ngudi
mAb103 dugc thé hién trong bang 11:

Béang 11. Céc trinh ty ving bién ddi ctia khang thé chudt dugc lam tuong thich véi

ngudi mAb103
Vung bjén Céc trinh tu ving bién doi ctia khang thé duge lam tuong thich véi
doi so nguoi mAb103

EVQLVQSGSELKKPGASVKVSCKASGYTFTTYGVIWVRQAPGQ
GLEWMGWINTYSGVPTYADDFKGRFVFSLDTSVSTAYLQISSLK
AEDTAVYYCARKKTLTTVTPWFAYWGQGTLVTVSS

(SEQ ID NO: 65)
EVQLVQSGSELKKPGASVKVSCKASGYTFTTYGVIWVKQAPGQ
GLKWMGWINTYSGVPTYADDFKGRFVFSLDTSVSTAYLQISSLK
AEDTAVYYCARKKTLTTVIPWFAY WGQGTLVTVSS

(SEQ ID NO: 66)
EIQLVQSGSELKKPGASVKVSCKASGYTFTTYGVIWVKQAPGQG
LEKWMGWINTYSGVPTYADDFKGRFVFSLDTSVSTAYLQISSLKA
EDTAVYYCARKKTLTTVTPWFAYWGQGTLVTVSS

(SEQ ID NO: 67)
EVQLVQSGSELKKPGASVKVSCKASGYTFTTYGVIWVRQAPGQ
GLEWMGWINTYSGVPTYASDFKGRFVFSLDTSVSTAYLQISSLKA
EDTAVYYCARKKTLITVIPWFAYWGQGTLVTVSS

(SEQ ID NO: 68)

h103VHI

h103VH2

h103VH3

h103VH4
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ELVLTQSPSASASLGASVKLTCTLSSQHSTYTIEWHQQQPEKGPR
YLMELKKDGSHSTGDGIPDRFSGSSSGAERYLTISSLQSEDEADY
YCGVGNTIKEQFVYVFGGGTKLTVL

h103VLI1

(SEQ ID NO: 69)
ELVLTQSPSASASLGASVKLTCTLSSQHSTYTIEWYQQQPEKGPR
YLMELKKDGSHSTGDGIPDRFSGSSSGAERYLTISSLQSEDEADY
YCGVGNTIKEQFVYVFGGGTKLTVL

h103VL2

(SEQ ID NO: 70)
ELVLTQSPSASASLGASVKLTCTLSSQHSTYTIEWYQQQPEKGPR
YVMELKKDGSHSTGDGIPDRFSGSSSGAERYLTISSLQSEDEADY
YCGVGNTIKEQFVYVFGGGTKLTVL

h103VL3

(SEQ ID NO: 71)

ELVVTQSPSASASLGASVKLTCTLSSQHSTYTIEWYQQQPEKGPR
YVMELKKDGSHSTGDGIPDRFSGSSSGAERYLTISSLQSEDEADY
YCGVGNTIKEQFVYVFGGGTKLTVL

h103VL4

(SEQ ID NO: 72)
ELVLTQSPSASASLGASVKLTCTLSSQHSTYTIEW YQQQPEKPPRY
VMELKKDGSHSTGDGIPDRFSGSSSGAERYLTISSLQSEDEADYIC
GVGNTIKEQFVYVFGGGTKLTVL

h103VLS5

(SEQ ID NO: 73)
ELVVTQSPSASASLGASVKLTCTLSSQHSTYTIEW YQQQPEKPPR
YVMELKKDGSHSTGDGIPDRFSGSSSGAERYLTISSLQSEDEADYT
CGVGNTIKEQFVYVFGGGTKLTVL

h103VL6

(SEQ ID NO: 74)
ELVVTQSPSASASLGASVKLTCTLSSQHSTYTIEW YQQQPEK PPR
YVMELKKDGSHSTGDGIPDRFSGSSSGADRYLTISSLQSEDEADY
ICGVGNTIKEQFVYVFGGGTKLTVL

h103VL7

(SEQ ID NO: 75)
ELVLTQSPSASASLGASVKLTCTLSSQHSTYTIEWYQQQPEKGPR
YVMELKKDGSHSTGEGIPDRFSGSSSGAERYLTISSLQSEDEADY
YCGVGNTIKEQFVYVFGGGTKLTVL

h103VL8

(SEQ ID NO: 76)
Luu y: cdc ving CDR (dugc xac dinh béi h¢ danh so Kabat) dugc gach chin

trong bang, va cac vi tri dot bién dugc in nghiéng dam.

5. Tao ra cac khang thé duoc lam twong thich v&i ngudi

Céc vecto biéu hién chita chudi nhe va chudi ning cia khang thé duoc tao ra,
twong Gmg; tién hanh sy két hop bt cip chéo trén chudi nhe va chudi ning cta khang
thé dwoc 1am tuong thich véi nguoi, dich nbi nudi cdy duoc thu gom va dugc tinh ché
sau khi chuyén nhiém céc té bao 293E dé thu duoc khang thé c6 chidu dai day di duoc
lam twong thich v&i ngudi. Ving ¢b dinh chudi nang cta khang thé duoc lam tuong
thich v6i nguoi ¢6 thé duoc chon tir nhém bao gbm céc ving ¢d dinh cua IgG1, IgG2,
IgG3 va IgG4, va cac bién thé ciia chiing; theo cach dugc 1y 1am minh hoa, viing ¢
dinh chudi ning IgG1 cia ngudi (nhu néu trong SEQ ID NO: 77) duge ndi voi ving

bién @i chudi ning duoc lam tuong thich véi ngudi néu trén dé tao thanh chudi ning
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c6 chidu dai ddy du cta khang thé. Ving ¢b dinh chudi nhe cia khang thé duge lam
twong thich voéi ngudi cé thé duge chon tir nhém bao gdm cac ving ¢ dinh cua cac
chudi « va A hodc cac bién thé cua ching; theo cach dugc léy lam minh hoa, chudi k
ctia viing ¢b dinh chudi nhe ctia ngudi (nhu néu trong SEQ ID NO: 78) hodc chudi A
ctia ving ¢ dinh chudi nhe cta ngudi (nhu néu trong SEQ ID NO: 79) dugc nbi véi
ving bién dbi chudi nhe dugc lam twong thich véi ngudi néu trén dé tao thanh chudi
nhe c6 chiéu dai diy du cta khang thé.
Céc trinh tu viing cb dinh ctia cac khang thé dugc 14y 1am vi du 1a nhu sau:
Ving ¢ dinh chudi nang ctia IgG1 clia ngudi:
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK
SEQ ID NO: 77
Chudi k cta ving ¢ dinh ctia chudi nhe ctia ngui:
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC
SEQ ID NO: 78
Chudi A ctia ving ¢d dinh chudi nhe ciia nguoi:
GQPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPV
KAGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAP
TECS
SEQ ID NO: 79
Theo cach dugc léy lam vi du minh hoa, ving bién dbi chudi ndng néu trén cua
khang thé dwoc 1am tuong thich v&i ngudi thu duge tir mAb47 nhu dugc thé hién
trong Bang 5 dugc ndi v6i diu amino cta ving c¢b dinh chudi ning cta IgG1 ngudi c6
trinh ty néu trong SEQ ID NO: 77 dé tao thanh chudi ning c6 chidu dai dﬁy da cua

khéng thé, va ving bién dbi chudi nhe cta khang thé dwoc 1am twong thich véi ngudi
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duoc thé hién trong Bang 5 duoc ndi v6i ddu amino cua vung ¢b dinh chudi nhe « cia
ngudi ¢é trinh ty néu trong SEQ ID NO: 78 dé tao thanh chudi nhe c6 chiéu dai day du
ctia khang thé, thu duoc loat khéng thé dwgc lam tuong thich véi ngudi cia mAb47

dugc thé hién trong Bang 12 dudi day:

Bang 12. Céc khang thé dugc lam tuong thich véi ngudi clia mAb47

VH
VL h47VH1 h47VH2 h47VH3 h47VH4
h47VL1 Hu47-1 Hu47-5 Hu47-9 Hu47-13
h47VL2 Hu47-2 Hu47-6 Hu47-10 Hud7-14
h47VL3 Hu47-3 Hud7-7 Hu47-11 Hu47-15
h47VL4 Hu47-4 Hu47-8 Hu47-12 Hu47-16

Luu y: trong bang nay, vi du, "Hu47-14” c6 nghia 1a ving bién dbi chudi nhe
ctia khang thé duoc lam tuwong thich véi nguoi dugce ky hiéu Hu47-14 1a h47VL2, va
ving bién ddi chudi ning 1a h47VH4; va trinh tu ving cb dinh chudi ning néu trong
SEQ ID NO: 77, va trinh tu vung ¢d dinh chudi nhe néu trong SEQ ID NO: 78.

Theo céch duogc léy lam vi du minh hoa, ving bién d6i chudi ning néu trén ciia
khang thé duoc lam twong thich véi ngudi thu duge tr mAb63 nhu duge thé hién
trong bang 7 dugc nbi voi ddu amiho ctia ving cb dinh chudi ning ctia IgG1 nguoi co
trinh tu néu trong SEQ ID NO: 77 dé tao thanh chudi nang co chiéu dai déy da cua
khang thé, va ving bién d6i chudi nhe cua khang thé duoc lam twong thich véi ngudi
nhu dugc thé hién trong Bang 7 duogc ndi v6i dau amino cta ving ¢ dinh chudi nhe «
cla nguoi ¢o trinh ty néu trong SEQ ID NO: 78 dé tao thanh chudi nhe c6 chiéu dai
ddy du cta khang thé, thu duoc loat khang thé duoc lam twong thich véi ngudi clia
mADb63 duge thé hién trong bang 13 dudi day:

Béng 13. Céc khang thé dugc lam tuwong thich v6i ngudi cia mAb63

VH
VL h63VHI1 h63VH2 h63VH3 h63VH4 | h63VHS
h63VLI Hu63-1 Hu63-4 Hu63-7 Hu63-10 | Hu63-13
h63VL2 Hu63-2 Hu63-5 Hu63-8 Hu63-11 | Hu63-14
h63VL3 Hu63-3 Hu63-6 Hu63-9 Hu63-12 | Hu63-15

Luu y: trong bang nay, vi dy, "Hu63-13" c¢6 nghia la vung bién doi chudi nhe

cua khang thé duoc lam twong thich véi nguoi duge ky hiéu Hu63-13 1a h63VLI1, va
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ving bién d6i chudi ning 12 h63VHS5; va trinh tu viing ¢6 dinh chudi ning néu trong
SEQ ID NO: 77, va trinh ty ving c¢6 dinh chudi nhe néu trong SEQ ID NO: 78.

Theo cach dugc léy lam vi dy minh hoa, ving bién dbi chudi ndng néu trén cua
khéng thé duoc 1am twong thich véi ngudi thu duge tir mAb67 nhu duge thé hién
trong bang 9 duoc ndi v6i ddu amino cia ving c¢b dinh chudi ning cua IgG1 ngudi c6
trinh tr néu trong SEQ ID NO: 77 dé tao thanh chudi ning c6 chiéu dai ddy du cua
khéang thé, va ving bién ddi chudi nhe cta khéang thé dugc lam twong thich v&i ngudi
duoc 1am twong thich véi nguoi dugc thé hién trong Bang 9 duoc nbi voi dau amino
cua vung cb dinh chudi nhe « cua nguoi co trinh ty néu trong SEQ ID NO: 78 dé tao
thanh chudi nhe c6 chilu dai déy du cua khang thé, thu dugc loat khang thé duoc 1am
tuong thich véi nguoi cia mAb67 duogc thé hién trong bang 14 dudi day.

Bang 14. Céac khang thé dugc lam twong thich véi ngudi cia mAb67

VL Vi h67VHI1 h67VH2 h67VH3
h67VLI Hu67-1 Hu67-6 Hu67-11
h67VL2 Hu67-2 Hu67-7 Hu67-12
h67VL3 Hu67-3 Hu67-8 Hu67-13
h67VLA4 l Hu67-4 Hu67-9 Hu67-14
h67VLS5 Hu67-5 Hu67-10 Hu67-15

Luu y: trong bang nay, vi du, "Hu67-14” c¢6 nghia 1a vung bién dbi chudi nhe
ctia khang thé duoc lam twong thich véi ngudi duoc ky hiéu Hu67-14 1a h67VL4, va
ving bién dbi chudi ning 1a h67VH3; va trinh tu viing ¢ dinh chudi nang néu trong
SEQ ID NO: 77, va trinh tu ving ¢ dinh chudi nhe néu trong SEQ ID NO: 78.

Theo céach duogc léy lam vi du minh hoa, viung bién dbi chudi ndng néu trén cua
khéang thé dwoc lam twong thich v6i nguoi thu duge tir mAb103 nhu dugc thé hién
trong bang 11 duoc ndi v6i dau amino ctia ving c¢b dinh chudi nang cua IgG1 ngudi c6
trinh ty néu trong SEQ ID NO: 77 dé tao thanh chudi nang c6 chiéu dai diy du cta
khang thé, va ving bién dbi chudi nhe ctia khang thé dugc lam twong thich v6i ngudi
nhu dugc thé hién trong bang 11 dugc nbi voi ddu amino cla ving c¢d dinh chudi nhe A
cta ngudi c6 trinh tw néu trong SEQ ID NO: 79 dé tao thanh chudi nhe ¢6 chiéu dai
ddy du cua khang thé, thu duoc loat khang thé dugc lam twong thich véi ngudi cla

mAb103 dugc thé hién trong bang 15 duéi day:
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- v h103VH1 | h103VH2 | h103VH3 | h103VH4
h103VLI | Hul03-1 | Hul03-9 |Hul03-17 | Hul03-25
h103VL2 | Hul03-2 | Hul03-10 | Hul03-18 | Hul03-26
h103VL3 | Hul03-3 | Hul03-11 |Hul03-19 | Hul03-27
h103VL4 | Hul03-4 | Hul03-12 | Hul03-20 | Hul03-28
h103VL5 | Hul03-5 | Hul03-13 | Hul03-21 | Hul03-29
h103VL6 | Hul03-6 | Hul03-14 | Hul03-22 | Hul03-30
h103VL7 | Hul03-7 | Hul03-15 | Hul03-23 | Hul03-31
h103VL8 | Hul03-8 | Hul03-16 | Hul03-24 | Hul03-32
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Luu y: trong bang nay, vi du, "Hul03-32” ¢6 nghia 1a ving bién doi chudi nhe

ctia khang thé duoc lam twong thich v6i ngudi duoc ky hiéu Hul03-32 1a h103VLS, va

ving bién dbi chudi ning 12 h103VH4; va trinh ty ving ¢ dinh chudi ning néu trong

SEQ ID NO: 77, va trinh tu ving c¢d dinh chudi nhe néu trong SEQ ID NO: 79.

Theo céach dugc lay lam vi dy minh hoa, cac trinh ty ¢ chiéu dai day du cua

chudi nhe/chudi ning cia khang thé dugc lam tuwong thich véi nguoi duoc thé hién

trong Bang 16 dudi day:

Béang 16. Céc trinh tu chudi nhe va chudi ning cua khang thé dugc lam twong thich véi

nguoi

Khang thé
sO

Trinh ty chudi ning

trinh tu chudi nhe

Hu63-13

EVQLVQSGAEVKKPGASVKVSCKASG
YTFTDFYMNWVRQAPGQGLEWMGDIF
PKSGNTDYNRKFKDRVTMTRDTSTSTV
YMELSSLRSEDTAVYYCARSGYGNYVF
DYWGQGTLVTVSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLOSSGLYSLSSVVTVPSSS
LGTOTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHODWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGOPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWOOQOG
NVESCSVMHEALHNHYTOKSLSLSPGK
SEQ ID NO: 80

DIQMTQSPSSLSASVGD
RVTITCRTSQDINIYLN
WYQQKPGKAPKLLIYY
RSGLLSGVPSRFSGSGS
GTDFTLTISSLQPEDFAT
YYCQQGNTLPPTFGGG
TKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLN
NFYPREAKVOWKVDNA
LOSGNSQESVTEQDSKD
STYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPYV
TKSFNRGEC

SEQ ID NO: 81
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Hu47-14

EVQLVQSGSELKKPGASVKVSCKASGY
TFTTYGMSWVKQAPGQGLKWMGWIN
TYSGVPTYASDFKGRFVFSLDTSVSTAY
LQISSLKAEDTAVYYCARRGNYGRWDF
DVWGQGTTVTVSSASTKGPSVFPLAPSS
KSTSGGTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLOSSGLYSLSSVVTVPSSS
LGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVICVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHODWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFESCSVMHEALHNHYTQKSLSLSPGK
SEQ ID NO: 82

EIVLTQSPDFQSVTPKE
KVTITCSVSSTISSSNLH
WYQQKPDQSPKPLIYG
TSNLASGVPSRFSGSGS
GTDYTLTINSLEAEDAA
TYYCQQWSIYPLTFGQ
GTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLL
NNFYPREAKVOWKVDN
ALOSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSP
VTKSFNRGEC

SEQ ID NO: 83

Hu67-14

EVQLVQSGAEVKKPGESLKISCKGSGY
SFTDYHMNWVKQMPGKGLEWMGDIN
PDIGGTS YNQNFKGK VTISVDKSISTAY
LQWSSLKASDTAMYYCARWDFDSFAN
WGQGTLVTVSSASTKGPSVFPLAPSSKST
SGGTAALGELVKDYFPEPVTVSWNSGALT
SGVHTFPAVLOSSGLYSLSSVVTVPSSSLGT
OTYICNVNHKPSNTKVDKKVEPKSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFENWYV
DGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTIS
KAKGOPREPQVYTLPPSRDELTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQOGNVES
CSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 84

DIQMTQSPSSLSASVGD
RVTITCRASESVSIIGTN
LIHWYQQKPGKAPKLL
IYHASNLETGVPSRFSG
SGSGTDFTLTISSLQPED
FATYYCLQSRKIPYTFG
GGTKVEIKRTVAAPSVFI
FPPSDEQLKSGTASVVCL
LNNFYPREAKVOWKVD
NALQOSGNSQESVTEQDS
KDSTYSLSSTLTLSKADY
EKHKVYACEVTHQGLSS
PVTKSFNRGEC

SEQ ID NO: 85

Hul03-32

EVQLVQSGSELKKPGASVKVSCKASGY
TFTTYGVIWVRQAPGQGLEWMGWINT
YSGVPTYASDFKGRFVFSLDTSVSTAYL
QISSLKAEDTAVYYCARKKTLTTVTPW
FAYWGQGTLVTVSSASTKGPSVFPLAPS
SKSTSGGTAALGCLVKDYFPEPVTVSWNS
GALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTOTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHODWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQOG
NVFSCSVMHEALHNHYTQKSLSLSPGK
SEQ ID NO: 86

ELVLTQSPSASASLGAS
VKLTCTLSSQHSTYTIE
WYQQQPEKGPRYVME
LKKDGSHSTGEGIPDRF
SGSSSGAERYLTISSLQS
EDEADYYCGVGNTIKE
QFVYVFGGGTKLIVLG
OPKANPTVTLFPPSSEEL
QANKATLVCLISDFYPGA
VTVAWKADGSPVKAGVE
TTKPSKOSNNKYAASSYL
SLTPEQWKSHRSYSCQV
THEGSTVEKTVAPTECS
SEQ ID NO: 87
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Luu y: trong bang nay, cac chit in nghiéng la céc trinh ty vung c6 dinh va cac
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chit thing dimg 14 céc trinh ty ving bién dbi.

Hién tai 2 phan t¢ ADC huéng dich CEA di biét 1a SAR-408701 va
labetuzumab govitecan (ciing duge dung dé chi 14 Lmab-CL2A-SN38), trong dé cac
trinh tu chudi nhe va chudi ning ctia khang thé 1a nhu sau:

Trinh tu chudi ning cta khang thé trong SAR-408701 (Sanofi):

EVQLQESGPGLVKPGGSLSLSCAASGFVFSSYDMSWVRQTPERGLEWYV
AYISSGGGITYAPSTVKGRFTVSRDNAKNTLYLQMNSLTSEDTAVYYCAAHYF
GSSGPFAYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 88

Trinh tu chudi nhe cua khang thé trong SAR-408701 (viét tit 1a Sanofi)

DIQMTQSPASLSASVGDRVTITCRASENIFSYLAWYQQKPGKSPKLLVYN
TRTLAEGVPSRFSGSGSGTDFSLTISSLQPEDFATYYCQHHYGTPFTFGSGTKLEI
KRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC '

SEQ ID NO: 89

Trinh tu chudi ning cta khang thé Labetuzumab trong Lmab-CL2A-SN38 (viét
t4t 1a Lmab)

EVQLVESGGGVVQPGRSLRLSCSASGFDFTTYWMSWVRQAPGKGLEW
IGEIHPDSSTINYAPSLKDRFTISRDNAKNTLFLQMDSLRPEDTGVYFCASLYFG
FPWFAYWGQGTPVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPS
NTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL
TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
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QGNVFSCSVMHEALHNHYTQKSLSLSPGK
SEQ ID NO: 90

Trinh tu chudi nhe ctia Labetuzumab trong Lmab-CL2A-SN38 (Lmab)

DIQLTQSPSSLSASVGDRVTITCKASQDVGTSVAWYQQKPGKAPKLLIY
WTSTRHTGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQYSLYRSFGQGTKYV
EIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGEC

SEQ ID NO: 91

Cac khéang thé trén day duoc tach dong, biéu hién va tinh ché bang cac phuong
phép biéu hién tai td hop va tach dong gen thong thudng.

Vi du 4: Piéu ché cac hop chét

Céc quy trinh thtr nghiém ma khong néu didu kién cu thé trong céac vi du theo
sang ché, thuong dugc tién hanh theo cdc phwong phap thong thudng, hodc céc didu
kién duge khuyén cdo bdi nha san xudt cic nguyén liéu ban diu hodc cac san phadm
thwong mai. Céc chit phan tng ma khong chi ra ngudn gbc cu thé 1a cac chét thong
thuong ¢6 ngudn gbe trén thi trudng.

Chu trac cua cac hop chét duge xac dinh bang phwong phap cong hudng tir hat
nhdn (nuclear magnetic resonance-NMR) hodc phép do phdé khéi (mass
spectrometry-MS). Phd NMR dugc do bing cach st dung thiét bi cong hudng tir hat
nhin Bruker AVANCE-400, v6i dimetyl sulfoxit dugc doteri hoa (DMSO-db6),
clorofom dugc doteri hoa (CDCls) va metanol dugce doteri hoa (CD30OD) lam cac dung
mdi va tetrametylsilan (TMS) lam chét chuén ndi. Do dich chuyén hoa hoc duge thé
hién duéi dang don vi 10 (ppm).

Phan tich MS dugc tién hanh bing cich st dung thiét bi do phd khbi
FINNIGAN LCQAd (ESI) (nha san xuit: Thermo, loai: Finnigan LCQ advantage
MAX).

Phan tich UPLC duoc tién hanh bang cach st dung hé thdng do phd khéi-sic ky
long Waters Acquity UPLC SQD.

Phan tich HPLC duoc tién hanh bing cach sir dung sic ky 16ng hi¢u ning cao
Agilent 1200DAD (c6t séc ky Sunfire C18 150 x 4,6 mm) va sic ky 16ng hiéu ning
cao Waters 2695-2996 (cot sic ky Gimini C18 150 x 4,6 mm).
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Phan tich UV-HPLC duoc tién hanh bing cach sir dung thiét bi do phd khéi st
dung tia tr ngoai Thermo nanodrop2000.

Ty 16 tic ché tang sinh va c4c gia tri ICso duge do bang cach sir dung thiét bi doc
vi dia PHERA starFS (BMG, Duc).

Céc dia silicagel Huanghai HSGF254 hay Qingdao GF254 c6 céc thong sb k§
thuat nam trong khoang tir 0,15 mm dén 0,2 mm dugc che‘ip nhan dé dung cho phén
tich sic ky 16p mong (thin layer chromatography-TLC) va 0,4 mm dén 0,5 mm dung
cho phan tach va tinh ché TLC.

Silicagel Yantai Yellow cé kich ¢& 200-300 mesh thuong duge su dung lam
chét mang trong séc ky cot.

Céac nguyén liéu ban déu da biét theo sang ché c6 thé dugc tdng hop bang cach
st dung hodc theo cac phuong phap da biét trong linh vuc k§ thuét nay, hodc cé thé
duge mua tir cac céng ty ABCR GmbH & Co.KG, Acros Organnics, cong ty hoa chét
Aldrich, Accela ChemBio Inc, Chembee Chemicals va hang tuong tu.

Trong céc vi du, phan tmg dugc tién hanh trong mdi trudng khi argon hodc mdi
truong khi nito trir khi duge quy dinh theo cach khéc.

MOoi truong khi argon hodc moi truong khi nito ¢6 nghia la binh phan g dugc
nbi vai binh cdu chira khoang 1 L khi argon hodc khi nito.

Moi truong khi hydro c6 nghia 1a binh phan ing duoc nbi véi binh cdu chira
khoang 1 L khi hydro.

Thiét bi hydro héa Parr 3916EKX, thiét bi hydro héa Qinglan QL-500 hodc
thiét bj hydro hoa HC2-SS dugc str dung cho c4c phan tng hydro hoa c6 ap suét.

Phéan tng hydro hoa thuong bao gdm ba chu ky hit chén khong va suc khi
hydro.

Binh phan tng vi séng CEM Discover-S 908860 dugc str dung cho phan ung vi
song.

Trong céc vi dy, dung dich phan tmg dugc ding dé chi dung dich chira nuée trir
khi dugce quy dinh theo cach khac.

Trong cac vi du, nhiét d0 phan tng la nhiét do phong trir khi duoc quy dinh
theo céch khéc.

Nhiét do phong 14 nhiét do phan tng ti vu, ma nim trong khoang tr 20°C dén

30°C.

64



51518 65/149

Piéu ché dung dich dém PBS & do pH 6,5 trong céac vi du: 8,5 g KH,POu4, 8,56
g K:HPO4.3H,0, 5,85 g NaCl va 1,5 g EDTA duoc bd sung vao binh phan tng, va thé
tich duoc ting dén 2 L. Céac chit bd sung dugc hoa tan bing séng siéu 4m, va dung
dich dugc tron ky b%lng cach lac dé thu dugc dung dich dém mong mudn.

Hé giai hdp dé tién hanh sic ky cot va hé dung moi hién mau dé tién hanh séc
ky 16p mong dugc ding dé tinh ché hgp chit bao gdm: A: hé diclometan va
isopropanol, B: hé diclometan va metanol, va C: hé ete ddu mo va etyl axetat. Ty 1¢ thé
tich cia cdc dung méi duoc diéu chinh theo dd phan cuc cia hop chét, hoidc béng cach
bd sung mot lugng nho trietylamin va chét phan @ng axit hodc bazo.

Mot vai hop chit theo sang ché duoc x4c dinh bang phan tich Q-TOF LC/MS.
Phén tich Q-TOF LC/MS st dung thiét bj do phd khdi theo thoi gian bay ti cuc véi
khéi lwong chinh xac Agilent 6530 va sic ky long hidu ning siéu cao Agilent
1290-Infinity (cot sic ky Agilent Poroshell 300SB-C8 5 um, 2,1 x 75 mm).

Phén duoc chit Y-D cua thé lién hop khang thé-duge chét theo sang ché duogc
tim thdy trong don qudc t& s6 PCT/CN2019/107873, quy trinh tong hop va cac thir
nghiém ctia cac hop chét ¢6 lién quan dugc dua vao ddy bing cach vién dan. Céc vi du
khong gidi han vé& quy trinh tong hop dugce dua vao day bang cach vién dan 1a nhu sau:

1. Téng hop cac duge chét doc theo sang ché
(S)-2-xyclopropyl-N-((18,98)-9-etyl-5-flo-9-hydroxy-4-etyl-10,13-dioxo-2,3,9,
10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[1,2-b]quinolin-1-yl
)-2-hydroxyaxetamit 1-A

(R)-2-xyclopropyl-N-((1S,9S5)-9-etyl-5-flo-9-hydroxy-4-etyl-10,13-dioxo-2,3,9,

10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-1-yl

)-2-hydroxyaxetamit 1-B
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B6 sung 2 mL etanol va 0,4 mL N,N-dimetylformamit vao hop chét 1b (4 mg,
7,53 pmol). Hé phan tng duoc suc khi argon ba lan, va hdn hop dugc 1am lanh dén
0-5°C trong bé nudc d4, sau d6 thém nho giot 0,3 mL N-metylmorpholin. Khudy hén
hop phan mg cho dén khi trong. B sung lién tuc vao hdn hop phdn tng axit
2-xyclopropyl-2-hydroxyaxetic 1a (2,3 mg, 19,8 umol, dugc diéu ché nhu dugc boc 16
trong cong bd don quéc té s6 "W02013106717"), 1-hydroxybenzotriazol (3 mg, 22,4
umol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (4,3 mg, 22,4
pmol). Sau khi b sung, khudy hdn hop phan tng & nhiét 6 0-5°C trong 1 gid. Loai
b6 bé nude da, va gia nhiét hdn hop phan tng dén 30°C, khudy trong 2 gio, va cd
trong didu kién ap sudt giam. Tinh ché hop chét thd 1 thu duge bang sic ky long hiéu
nang cao (cac diéu kién phan tach: cot sdc ky: XBridge Prep C18 OBD 5 um 19 x 250
mm; pha déng: A-nuéc (10 mmol of NH4OAc), B-axetonitril, giai hép theo gradien,
tbc @6 dong: 18 mL/phit), va thu gom céc phan doan tuong g va co trong didu kién
ap sudt giam dé thu duoc san phdm (1-A: 1,5 mg, 1-B: 1,5 mg).

MS m/z (ESI): 534,0 [M+1].

Hop chét ¢6 céu hinh don 1-B (thoi gian luu ngén hon)

Phéan tich UPLC: thoi gian luu: 1,06 phut; do tinh khiét: 88% (cot sdc ky:
ACQUITY UPLC BEHCI18 1,7 um 2,1 x 50 mm; pha dong: A-nudc (5 mmol
NH4OAc), B-axetonitril).

"H NMR (400 MHz, DMSO-ds): 6 8,37 (d, 1H), 7,76 (d, 1H), 7,30 (s, 1H), 6,51
(s, 1H), 5,58-5,56 (m, 1H), 5,48 (d, 1H), 5,41 (s, 2H), 5,32-5,29 (m, 2H), 3,60 (t, 1H),
3,19-3,13 (m, 1H), 2,38 (s, 3H), 2,20-2,14 (m, 1H), 1,98 (q, 2H), 1,87-1,83 (m, 1H),
1,50-1,40 (m, 1H), 1,34-1,28 (m, 1H), 0,86 (t, 3H), 0,50-0,39 (m, 4H).

Hop chat ¢6 ciu hinh don 1-A (thoi gian luu dai hon)

Phéan tich UPLC: thoi gian luu: 1,10 phat; do tinh khiét: 86% (cot sic ky:
ACQUITY UPLC BEHCI18 1,7 um 2,1 x 50 mm; pha dong: A-nuéc (5 mmol
NH4OACc), B-axetonitril).
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'H NMR (400 MHz, DMSO-ds): § 8,35 (d, 1H), 7,78 (d, 1H), 7,31 (s, 1H), 6,52
(s, 1H), 5,58-5,53 (m, 1H), 5,42 (s, 2H), 5,37 (d, 1H), 5,32 (t, 1H), 3,62 (t, 1H),
3,20-3,15 (m, 2H), 2,40 (s, 3H), 2,25-2,16 (m, 1H), 1,98 (q, 2H), 1,87-1,82 (m, 1H),
1,50-1,40 (m, 1H), 1,21-1,14 (m, 1H), 0,87 (t, 3H), 0,47-0,35 (m, 4H).
2. Tong hop duge chét gdy doc co chét lién két theo sang ché
N-((2R,105)-10-benzyl-2-xyclopropyl-1-(((1S,9S5)-9-etyl-5-flo-9-hydroxy-4-etyl
-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4':6,7 |indolizino[
1,2-b]quinolin-1-yl)amino)-1,6,9,12,15-pentaoxo-3-oxa-5,8,11,14-tetraazahexadecan-1
6-y1)-6-(2,5-dioxo0-2,5-dihydro-1H-pyrrol-1-yl)hexanamit 2-A
N-((2S5,105)-10-benzyl-2-xyclopropyl-1-(((1S5,9S5)-9-etyl-5-flo-9-hydroxy-4-etyl
-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizino[
1,2-b]quinolin-1-yl)amino)- 1 ,6,9, 12,15-pentaoxo-3-oxa-5,8,11,14-tetraazahexadecan-1
6-yl)-6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanamit 2-B
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Buéce 1

Benzyl 2-xyclopropyl-2-hydroxyaxetat 2a
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Hop chét 1a (1,3 g, 11,2 mmol; duogc diéu ché nhu dugc boc 10 trong cong bd
don qudc t& s& "W02013/106717") dugc hoa tan trong 50 mL axetonitril, va kali
cacbonat (6,18 g, 44,8 mmol), benzyl bromua (1,33 mL, 11,2 mmol) va
tetrabutylamoni iodua (413 mg, 1,1 mmol) duoc bd sung lién tuc. H3n hop phan tng
dugc khudy & nhiét d6 phong trong 48 gid va loc qua dém xelit, va banh loc dugc rira
b%lng etyl axetat (10 mL). Cac dich loc dugc thu gom va c6 trong diéu kién ap suét
giam, va tinh ché cin thu duoc bing sic ky cot silicagel bang hé dung méi hién mau C
dé thu duoc san pham 2a (2 g, hidu suét 86,9%).

Budce 2
Benzyl
10-xyclopropyl-1-(9H-fluoren-9-yl1)-3,6-dioxo-2,9-dioxa-4,7-diazaundecan-11-oat 2b

Hop chit 2a (120,9 mg, 0,586 mmol) va 2g (180 mg, 0,489 mmol, dugc diéu
ché nhu dugc boc 16 trong don yéu clu cip patent Trung Qudc s6 "CN105829346A")
duoc bd sung vao binh phéan Gng, va 4 mL tetrahydrofuran duge bd sung. Hé phan ting
duoc suc khi argon ba 1an, va hdn hop phan tmg dugc 1am lanh dén 0-5°C trong bé
nude da, sau d6 bd sung kali zert-butoxit (109 mg, 0,98 mmol). Loai bo bé d4, va lam
4m hdn hop phan Gmg dén nhiét d6 phong va khudy trong 40 phut, sau d6 b sung 10
mL nudc d4 va chiét bing etyl axetat (20 mL x 2) va cloroform (10 mL x 5). Cé4c pha
hitu co dugc thu gom va ¢6. Can thu duge duge hoa tan trong 4 mL dioxan, va 2 mL
nudc, natri bicacbonat (49,2 mg, 0,586 mmol) va 9-fluorenylmetyl cloformat (126 mg,
0,49 mmol) duoc bd sung. Khudy hdn hop & nhiét do phong trong 2 gio. 20 mL nuée
duoc bd sung, sau do chiét bang etyl axetat (10 mL x 3). Rira pha hitu co bang dung
dich natri clorua bdo hoa (20 mL), lam kho trén natri sulfat khan, va lgc. Co dich loc
trong didu kién 4p suét giam. Tinh ché cin thu dugc bing sdc ky cot silicagel voi hé
dung mdi phat hién C dé thu dugc san pham 2b (48 mg, hi¢u suét 19%).

MS m/z (ESI): 515,0 [M+1].
Budc 3
Axit
10-xyclopropyl-1-(9H-fluoren-9-yl)-3,6-dioxo-2,9-dioxa-4,7-diazaundecan-11-oic 2¢

Hop chét 2b (20" mg, 0,038 mmol) dugc hoa tan trong 4,5 mL hdn hop dung

moi chira tetrahydrofuran va etyl axetat (V:V = 2:1), va paladi trén nguyén tr cacbon

(12 mg, mirc tai 10%, trén co s& kho) dugce bd sung. H¢ phan g dugc suc khi hydro
p
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ba 1an, va khudy hdn hop phan tmg & nhiét d6 phong trong 1 gi. Loc hén hop phan
ung qua dém xelit, va banh loc dugc rira bﬁng etyl axetat. Co dich loc dé thu dugc san
phadm néu & d& muc thd 2¢ (13 mg), ma duoc st dung tryc tiép trong bude tiép theo ma
khong cén tinh ché.

MS m/z (ESI): 424,9 [M+1].

Budce 4

(9H-fluoren-9-yl)etyl(2-(((1-xyclopropyl-2-(((1S5,95)-9-etyl-5-flo-9-hydroxy-4-

etyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]indolizi
no[1,2-b]quinolin-1-yl)amino)-2-oxoethoxy)etyl)amino)-2-oxoethyl)carbamat 2d

Hop chét 1b (10 mg, 18,8 pmol) duge bd sung vao binh phan tng, va 1 mL
N,N-dimetylformamit dugc bd sung. Hé phan tmg dugc suc khi argon ba lan, va hén
hop duoc 1am lanh dén 0-5°C trong bé nude da, sau do bd sung nhd giot triethylamin,
hop chat tho Sc (13 meg, 30,6 umol), va
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium clorua (16,9 mg, 61,2
umol). Khudy hén hop phan tng trong bé d4 trong 40 phut. 10 mL nudc duge b sung,
sau d6 chiét bang etyl axetat (10 mL x 3). Thu gom pha hitu co, rita dung dich natri
clorua bdo hoa (10 mL x 2), lam khé trén natri sulfat khan, va loc. Co dich loc trong
didu kién 4p sudt giam. Tinh ché can thu duoc bing sic ky 16p méng bang hé dung
mdi hién mau B dé thu duge san phdm 2d néu & d& muc (19 mg, hiéu suét 73,6%).

MS m/z (ESI): 842,1 [M+1].

Buéce 5

2-((2-Aminoaxetamido)metoxy)-2-xyclopropyl-N-((1S,9S)-9-etyl-5-flo-9-hydro

xy-4-etyl-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4":6,7]in
dolizino[1,2-b]quinolin-1-yl)axetamit 2e

Hop chét 2d (19 mg, 22,6 pmol) dugc hoa tan trong 2 mL diclometan, va 1 mL
diethylamin dugc bd sung. Hdn hop phan tng duoc khudy & nhiét do phong trong 2
gid va ¢b trong diéu kién 4p suét giam. 1 mL toluen dugc bd sung, sau do cd trong
diéu kién ap suét giam; cac trinh tu ndy duoc lip lai hai lan. Tao huyén phu dic cin
v6i 3 mL n-hexan va dé yén. Sau do, loai bd dich ndi, va gitr lai chét rén. C6 cin rin
trong diu kién 4p sudt giam va lam kho bang cach st dung bom hut dau dé thu duogc
san phdm thd néu ¢ dé& muc 2e (17 mg), ma duge sir dung truc tiép trong budc tiép

theo ma khong can tinh ché.
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MS m/z (ESI): 638,0 [M+18].
| Buéc 6

N-((2R,105)-10-benzyl-2-xyclopropyl-1-(((18,95)-9-etyl-5-flo-9-hydroxy-4-etyl
-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12H-benzo[de]pyrano[3',4":6,7 |indolizino[
1,2-b]quinolin-1-yl)amino)-1,6,9,12,15-pentaoxo-3-oxa-5,8,11,14-tetraazahexadecan-1

6-y1)-6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanamit 2-A

N-((2S,105)-10-benzyl-2-xyclopropyl-1-(((1S5,95)-9-etyl-5-flo-9-hydroxy-4-etyl
-10,13-diox0-2,3,9,10,13,15-hexahydro-1H,12 H-benzo[de]pyrano[3',4':6,7 |indolizino[
1,2-b]quinolin-1-yl)amino)-1,6,9,12,15-pentaoxo-3-oxa-5,8,11,14-tetraazahexadecan-1

6-y1)-6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanamit 2-B

Hop chat thé 2e (13,9 mg, 22,4 umol) duoc hoa tan trong 0,6 mL
N,N-dimetylformamit. Hé phan ung duoc suc khi argon ba lan, va lam lanh dung dich
dén 0-5 °C trong bé nudc da. Dung dich 2f (21,2 mg, 44,8 pumol, dugc didu ché nhu
dwoc bdc 16 trong don yéu cdu cip patent chdu Au sé "EP2907824") trong 0,3 mL
N,N-dimetylformamit dugc bd sung, sau doé b sung
4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium clorua (18,5 mg, 67,3
umol). Khudy hén hop phan tng trong bé da trong 10 phut. Sau do, loai bd bé da, va
lam 4m hdn hop phan ung dén nhiét do phong va khudy trong 1 gio dé thu dugc hop
chit 2. Tinh ché hdn hop phan tng bing sic ky 10ng hi¢u ning cao (céc diéu kién phan
tach: cot sic ky: XBridge Prep C18 OBD 5 pm 19 x 250 mm; pha dong: A-nuée (10
mmol NH4OAc), B-axetonitril, giai hip theo gradien, tc do dong: 18 mL/phut). Cac
phan doan tuong tng dugc thu gom va cd trong diéu kién ap sut giam dé thu dugc
cac san phdm néu & dé muc (2-A: 2,4 mg, 2-B: 1,7 mg).

MS m/z (ESI): 1074,4 [M+1].

Hop chét ¢6 cau hinh don 2-A (thdi gian luu ngin hon):

Phan tich UPLC: thoi gian luu: 1,14 phat; do tinh khiét: 85% (cot sic ky:
ACQUITY UPLC BEHCI8 1,7 um 2,1 x 50 mm; pha dong: A-nudc (5 mmol
NH4OACc), B-axetonitril).

'H NMR (400 MHz, DMSO-ds): & 8,60 (t, 1H), 8,51-8,49 (d, 1H), 8,32-8,24
(m, 1H), 8,13-8,02 (m, 2H), 8,02-7,96 (m, 1H), 7,82-7,75 (m, 1H), 7,31 (s, 1H),
7,26-7,15 (m, 4H), 6,99 (s, 1H), 6,55-6,48 (m, 1H), 5,65-5,54 (m, 1H), 5,41 (s, 2H),
5,35-5,15 (m, 3H), 4,74-4,62 (m, 1H), 4,54-4,40 (m, 2H), 3,76-3,64 (m, 4H), 3,62-3,48
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(m, 2H), 3,20-3,07 (m, 2H), 3,04-2,94 (m, 1H), 2,80-2,62 (m,12H), 2,45-2,30 (m, 3H),
2,25-2,15 (m, 2H), 2,15-2,04 (m, 2H), 1,93-1,78 (m, 2H), 1,52-1,39 (m, 3H), 1,34-1,12
(m, 5H), 0,87 (t, 3H), 0,64-0,38 (m, 4H).

Hop chit ¢6 cAu hinh don 2-B (thoi gian luu dai hon):

Phén tich UPLC: thoi gian luu: 1,16 phut; do tinh khiét: 89% (cot sic ky:
ACQUITY UPLC BEHCI18 1,7 pym 2,1 x 50 mm; pha dfng: A-nudc (5 mmol
NH4OACc), B-axetonitril).

'"H NMR (400 MHz, DMSO-ds): & 8,68-8,60 (m, 1H), 8,58-8,50 (m, 1H),
8,32-8,24 (m, 1H), 8,13-8,02 (m, 2H), 8,02-7,94 (m, 1H), 7,82-7,75 (m, 1H), 7,31 (s,
1H), 7,26-7,13 (m, 3H), 6,99 (s, 1H), 6,55-6,48 (m, 1H), 5,60-5,50 (m, 1H), 5,41 (s,
2H), 5,35-5,15 (m,2H), 4,78-4,68 (m, 1H), 4,60-4,40 (m, 2H), 3,76-3,58 (m, 4H),
3,58-3,48 (m, 1H), 3,20-3,10 (m, 2H), 3,08-2,97 (m, 2H), 2,80-2,72 (m, 2H), 2,45-2,30
(m, 3H), 2,25-2,13 (m, 2H), 2,13-2,04 (m, 2H), 2,03-1,94 (m, 2H), 1,91-1,78 (m, 2H),
1,52-1,39 (m, 3H), 1,34-1,12 (m, 4H), 0,91-0,79 (m, 3H), 0,53-0,34 (m, 4H).

Vi du 5: DPiéu ché th& lién hop khang thé duwoc chit (Antibody Drug
Conjugate-ADC)

Phan tich mc tai dugc chét ctia dung dich gbc ADC

Muc dich va nguyén tic thir nghiém

Dung dich gbéc ADC 1a duoc chét duge lién két chéo véi khang thé, va co ché
didu tri bénh cta ching 1a van chuyén cac phan tr doc vao té bao tuy thudc vao hoat
dong hudng dich cua khang thé dé giét t& bao. Muc tai dugc chét dong mot vai tro
quyét dinh d6i v6i hicu qué cua duogc chét. Muc tai dugc chit cia dung dich géc ADC
dwoc xac dinh bang phuong phép UV.

Céc quy trinh thtr nghiém

Cuvet chtra dung dich natri sucxinat duoc dat trong 6 ddi chimg va 6 méu, va
murc hdp thu cia dung moi tréng duge triét tiéu. Sau do, cuvet chira dung dich thir
nghiém duogc dit vao 6 mau, va mirc hép thu & bude song 280 nm va 370 nm duge x4c
dinh.

Tinh toén cac két qua: kha nang tai ctia dung dich gdc ADC dugc xac dinh bing
phép do phd khéi bang tia tir ngoai (thiét bi: Thiét bi do phd khéi bang tia tir ngoai
Thermo nanodrop2000), dya trén nguyén tic 1a tdng muc hap thu cua dung dich gbe

ADC & bude séng nhét dinh 1a téng cdc gia tri hap thu cia duge chit va khang thé don
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dong & budce séng do, d(’)'lé:

(1) A280 nm = €mab-280DCmab + €Drug-280bCprug

€Drug-280: hé s6 suy giam mol trung binh ciia duoc chét & bude séng 280 nm la
5100;

Cbprug: néng do dugc chit;

Emab-280: hé 86 suy gidm mol trung binh cia dung dich gdc chira khang thé
don dong & budc soéng 280 nm 1a 214.600;

Crmab: n0ng d6 ctia dung dich gdc chira khéng thé don dong;

b: d9 dai duong quang hoc l1a 1 cm.

Tuwong tu, phuong trinh tinh téng mic hp thu cia mau & bude séng 370 nm
¢6 thé dugc dua ra nhu sau:

(2) A370 nm = €mab-370bCmab + €Drug-370bCprug

Ebrug-370: hé s6 suy giam mol trung binh cta dugc chit & budce song 370 nm 1a
19.000;

Cbrug: 0nOng do dugc cht;

Emab-370:mab-370: hé sd suy giam cta dung dich gbc chua khang thé don
dong & budce séng 370 nm 1a 0;

Cmab: 0ndng d6 cta dung dich gbc chira khang thé don dong;

b: d0 dai duong quang hoc la 1 cm.

Mue tai duge chét c6 thé duoc tinh todn bing cach sir dung ca phuong trinh (1)
va (2) ciing nhu 13 c4c hé sb suy giam cta khéng thé don dong va dugc chat & ca bude
séng va ndng d6 cta ching.

Mirc tai duge chit = Corug/Crnab.

1. Didu ché thé lién hop khang thé dugc chit (ADC) theo sang ché

Hop chit doc 1-B 1a chét ac ché ADN topoisomeraza I, va phic hgp duge tao
thanh boi hop chét doc, topoisomeraza I va ADN c6 thé lam dut mach don trong ADN,
ngan ngira sy tai ban ADN va trc ché hidu qua su tang sinh t& bao & cic té bao.

ADC dugc didu ché nhu sau: khang thé dugc lam tuong thich véi nguoi (dugc
chon tir nhém bao gdm Hu63-13, Hu47-14, Hu67-14 va Hul03-32) dugc dat trong
dung dich dém PBS chta nuéc 0,05 M (trong d6 khang thé & ndng do bang 10
mg/mL) ¢ d6 pH 6.5, va dung dich nudc 10 mM chira tris(2-carboxyetyl)phosphin
(TCEP) (Innochem, CAS: 51805-45-9, Cat # B45573) dugc bd sung véi lugng mol
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bing 5,3 14n lugng cta khang thé; hdn hop duge dé phan tng trong ti G 6 lic & nhiét
d6 cb dinh bang 37°C trong 3 gid. Hon hop phan tGng trén dwoc 1am ngudi xudng 25°C
trong bé da.

Hop chat ddc 2-A duogc hoa tan trong dimetyl sulfoxit v6i luong mol bing 15
1an luong ctia khang thé, va dung dich thu dugc duoc bd sung vao hdn hop phéan tng
trén, sau d6 dugc dé cho phan tng trén thiét bi lic & nhiét do trong phong trong 3 gid
trude khi phan ung duoc két thuc. Hon hop phan ung duoc loai mudi va tinh ché qua
cdt gel Sephadex G25 (pha giai hip: dung dich dém PBS 0,05 M & d6 pH 6,5, chira
EDTA 0,01 M) dé thu dugc phan tir thé lién hop khang thé duoc chéit voi ty 18 dugc
chét so v6i khang thé (DAR, gi4 tri n) bang 6-8.

Ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuat nay cé thé tao ra cac thé
lién hop véi cac gia tri DAR khac nhau bang cach diéu chinh cac diéu kién phan tmg
va céac tdc nhan phan tng. Vi du, cdc phén tr ADC vdéi ty 1€ mol dugc chét so véi
khang thé (DAR, gi4 tri n) bﬁng 3-5 duogc tao ra béng cach diéu chinh ty 1€ mol cua
khang thé so véi TCEP so v6i hop chét doc bang cach bd sung dung dich nuéc 10 mM
chira tris(2—carboxyetyl)phosphin (TCEP) véi lugng mol bang 2,5 1an lugng clia khéng
thé va bd sung hop chit doc 2-A véi lwong mol bing 10 1an luong cua khang thé.

Céc ADC dic hidu duogc diéu ché nhu sau:

Cac mau ADC Khang thé bao gdbm gi4 tri DAR (n)
Hud7-14-2-A Hu47-14 6,6
Hu63-13-2-A Hu63-13 6,29 ]
Hu67-14-2-A Hu67-14 6,41
Hul03-32-2-A Hul03-32 6,94
Hu63-13-2-A Hu63-13 3,97
Hu67-14-2-A Hu67-14 4,28
Hul03-32-2-A . Hul03-32 4,8
Hu63-13-2-A
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Sang ché ciing didu ché cac ADC véi cac gid tri DAR khac néu can boi cac vi
du thr nghiém, xem céc vi du tht nghiém sau dé biét thém chi tiét.

2. biéu ché ADC ddi ching Lmab-CL2A-SN38 (ADC-4)

Dé danh gia su khac nhau gitta ADC dugc tao thanh theo sang ché va phén tu
ADC dbi ching Lmab-CL2A-SN38, doc chit CL2A-SN38 dugc tong hop co dua vao

74



51518 75/149

chu triic duge mod ta trong tai lidu WHO Drug Information Vol. 30, No. 1, 2016 va
phuong phép dugc mo ta trong tai liéu Mol pharm. 2015 Jun 1;12(6):1836-47, va duoc
tiép hop v6i Lmab dé tao thanh cac phan tr ADC Lmab-CL2A-SN38 véi cac gia tri
DAR khéc nhau bing cach didu chinh cac diéu kién phan tng nhu duge mod ta dé didu
ché cac ADC trén déy. Céac phan tit ADC didu ché dugc bao quan & nhiét do -20°C dé
st dung sau do.
Céc vi du thir nghiém

Vi du thir nghiém 1: Thir nghiém gén két FACS

Dé phat hién sy gin két ctia khang thé véi protein CEA trén bé mit té bao, hoat
tinh gén két cua khang thé duoc x4c dinh bing FACS sir dung cac t& bao biéu hién
CEA trén bé mit té bao. Céc té bao duge thu hoach va duge ly tAm & téc do 400 g &
nhiét d6 4°C trong 5 phit. PBS da 1am lanh so b chira FBS ¢ ndng d6 cubi bang 10%
duge bd sung, va hon hop duge ly tAm & tbc do 400 g & nhiét do 4°C trong 5 phut; cac
trinh ty nay duoc lap lai hai 1an. Céc té€ bao duogc nhan giéng trong dia c6 96 15 & mat
d6 103 té bao/1d, va 100 pL dung dich khang thé da pha lodng theo gradien dugc bd
sung vao mdi 16. Pia duogc 0 & nhiét dd 4°C trong 60 phut va duge ly tAm, va loai bd
dich ndi. 250 uL PBS da lam lanh so bd chira FBS & ndng dd cudi bang 10% dugc bd
sung vao mdi 15 @& tai huyén phu té bao, va ly tdm huyén phu & tbc do 400 g & nhiét
d6 4°C trong 5 phut, sau d6 loai bo dich ndi; cac trinh tu nay dugc ldp lai hai lan. 50
uL khang thé thu cip IgG dé khang ngudi Alexa Fluor@488 (H+L) da pha lodng theo
ty 16 1:200 (Lifetechologies, Cat # A11013) dugc bd sung. U dia trong béng ti & nhiét
d6 4°C trong 45 phut va ly tdm, va loai bo dich ndi. 250 uL PBS da lam lanh so bd
chira FBS & ndng do cudi bing 10% duge bd sung vao mdi 16 dé tai huyén phi té bao,
va ly tim huyén phu & téc d6 400 g & nhiét do 4°C trong 5 phit; céc trinh ty nay dugc
lap lai hai 1an. 100 pL PBS da lam lanh so bd duoc bd sung vao mdi 18 dé tai huyén
phu té bao. Pia dugc phan tich bang thiét bi dém té bao dong chay (BD, FACSverse)
dé x4c dinh céc gié tri tin hidu huynh quang. Cac gi4 tri cao hon chirng t6 hoat tinh gin
két cua khang thé véi protein trén bé mit té bao cao hon. Cac dudong cong gan két
duoc 1ap dd thi bang cach st dung phin mém phén tich PRISM dua trén cac két qua
thtr nghiém, va cac gia tri ECso ctia hoat tinh gin két ciia khang thé véi cac protein bé
mit t& bao CEA clia nguoi (cic té bao ung thu da day ctia ngudi MKN45, Nanjing
Kebai Biotechnology Co., Ltd., Cat # CBP60488), cynoCEA-CHO va
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CEACAMI-CHO dugc tao ra bang cach khép théng sb. Hoat tinh gin két cua cac
khéang thé dugc 1am tuong thich véi ngudi duge thé hién trong cac bang 17 va 18 duéi
day:

Bang 17. Hoat tinh gén két ciia cic khang thé dugc lam twong thich véi nguoi véi cac

protein trén bé mit t& bao CEA ciia c4c loai khac nhau

Cic khang thé FCso (M)
MKN45 | cynoCEA-CHO CEACAMI-CHO
Hu63-13 2,93 1,71 Khéng gén két
Hu47-14 4,19 2,70 Khong gén két
Hu67-14 1,58 2,89 Khéng gén két
Hul03-32 1,79 1,24 Khong gin két
Sanofi 2,64 17,27 Khong gan két
Lmab 2,45 Khong gan két Khéng gan két

Céc két qua cuia hoat tinh gén két ctia cac khang thé khac dugc lam twong thich
v6i ngudi véi cac protein CEA trén bé mit t& bao (MKN45 va cynoCEA-CHO) duoc
thé hién trong bang 18 duéi day:

Béang 18. Hoat tinh gén két cua cac khang thé dugc lam tuong thich véi nguoi véi céc

protein CEA trén bé mit t& bao

Cac khang ECso (nM) Cac khang ECso (nM)
thé MKN45 | cynoCEA-CHO thé MKN45 | cynoCEA-CHO

Hul03-1 2,37 2,49 Hu47-6 2,50 0,30
Hul03-2 2,18 1,26 Hu47-10 2,27 0,27
Hul03-3 1,91 1,18 Hu63-1 4,23 1,24
Hul03-4 2,62 1,32 Hu63-2 3,73 2,64
Hul03-5 2,38 1,47 Hu63-3 3,56 2,01
Hul03-6 1,27 1,56 Hu63-4 5,18 1,95
Hul03-7 2,20 1,62 Hu63-5 3,70 2,14
Hul03-9 2,95 1,61 Hu63-6 3,71 2,88
Hul03-10 2,23 1,00 Hu63-8 3,24 2,43
Hul03-11 2,71 0,92 Hu63-9 4,87 2,47
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Hul03-12 2,38 1,08 Hu63-10 4,95 1,88
Hul03-13 2,53 1,01 Hu63-11 4,35 2,29
Hul03-14 2,41 1,37 Hu63-12 4,04 2,23
Hul03-15 2,13 1,36 Hu67-1 2,46 4,57
Hul03-17 2,92 1,52 Hu67-4 3,25 3,06
Hul03-18 2,75 0,89 Hu67-5 2,86 3,50
Hul03-19 2,42 0,96 Hu67-7 3,88 7,20
Hul103-20 2,19 0,98 Hu67-9 3,75 3,72
Hul03-21 1,34 1,17 Hu67-10 3,19 5,37
Hul03-22 3,64 1,02 Hu67-11 2,26 4,66
Hul03-23 2,90 0,93 Hu67-12 3,20 531

Cac két qua thir nghiém chi ra rang cac khang thé dugc lam twong thich véi
ngudi duge sang loc theo sang ché van gitr dugc hoat tinh gén két twong ty so v&i hoat
tinh gin két ctia cac khang thé chudt, va toan bd cic khang thé nay co thé dugc gin két
v6i cac protein CEA ngudi trén bé mit té bao; va céc khang thé duoc lam tuong thich
v6i ngudi da sang loc theo sang ché c6 thé gén két vai cac protein CEA ciia khi trén bé
mit té bao, va hoat tinh gin két ca cac khang thé duge lam tuong thich véi nguoi véi
céc protein CEA ctia khi 12 tdt hon so v6i khéng thé dbi ching duong tinh.

Vi du tht nghiém 2: Tht nghiém vé kha nang canh tranh vgi CEA hoa tan
(sCEA)

Dé thir nghiém liu cac khang thé c6 uu tién gin két v6i CEA trén bé mat mang
té bao khi c6 mit sCEA khong, khang thé da pha lodng theo gradien va d¢ hoa tan nhét
dinh ctia sCEA (5 pg/mL) dugce 0 so bd trong 30 phit, va sau do cac té bao MKN45
duoc thu hoach va duge nhan gibng trong dia c¢6 96 16. Khang thé da pha lodng theo
gradien va dung dich da trdn dugc 0 so bo chtra khang thé va sCEA duogc bd sung vao
mdi 18. Pia duge G & nhiét do 4°C trong 60 phut va dugc ly tAm, va loai bo dich ndi.
Cac t& bao duge rta hai 1an bing PBS da lam lanh so bd chira FBS & ndng do cudi
bang 10%. 50 pL khang thé thir cdp IgG dé khang nguoi Alexa Fluor@488 (H + L) da
pha lodng theo ty 1€ 1:200 (Lifetechologies, Cat # A11013) dugc bd sung. Pia dugc U
& nhiét do 4°C trong 45 phut trong béng t6i va duge ly tam, va loai bo dich ndi. Cac té
bao duoc rira hai 14n bang 250 ul. PBS da 1am lanh so bg véi FBS & ndng do cudi

bing 10%. 100 uL PBS da lam lanh so b duge bd sung vao mdi 16 dé tai huyén phu té
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bao. Huyén phii dwgc phan tich bing thiét bi dém té bao dong chay (FACS) (BD,
FACSverse) dé xac dinh céc gi4 trj tin hiéu huynh quang. Néu ty 16 cua tin hiéu huynh
quang thu dugc khi khéng c6 mit sCEA so véi khi c6 miat sCEA 12 nho hon 2 d6i véi
mdi néng d6 khang thé, diéu nay chi ra ring dudng cong gin két cna khang thé khong
thay d6i dang ké khi c6 mit sCEA, va khang thé van wu tién gén két véi CEA trén bé
mit mang té bao. Cac két qua thir nghiém dugc thé hién trong cac bang 19 va 20, trong
do ty 1€ clia gid tri tin hi€éu huynh quang thu dugc khi khong c¢6 mat sCEA so véi khi
c6 mit sCEA d6i voi cac ndng dd khac nhau cta Hu63-13, Hu47-14, Hu67-14,
Hul03-32 va céc khang thé Lmab ddi ching dwong tinh dugc thé hién trong bang 19
dué6i day, va ty 1& t6i da cta gid tri tin hiéu huynh quang thu dugc khi khong c6 mit
sCEA so v&i khi ¢6 mat sCEA duoc thé hién trong bang 20 dudi day:

Bang 19. Ty 1€ cua gia tri tin hiéu huynh quang khi khong c6 mét sCEA so véi khi co

mit sCEA ctia cac khang thé duge 1am tuong thich véi ngudi

Ty 1€ cia cac gia tri tin hi¢u huynh quang

Nbdng d6 khang thé (ug/mL) | Hu63-13 | Hu47-14 | Hu67-14 | Hul03-32 | Lmab
40 0,92 1,09 0,94 0,91 1,10

1,6 1,36 1,18 1,73 1,67 | 2,78

0,32 1,59 1,23 1,78 1,24 5,18

0,064 1,59 1,24 1,25 1,44 4,15

0,0128 1,43 1,09 1,50 1,28 2,72

0,00256 1,24 1,15 1,58 1,09 1,74
0,000512 1,02 1,07 1,08 0,86 | 1,20

Béang 20. Ty 18 tdi da cua gia tri tin hidu huynh quang thu dugc khi khong c6 mit
sCEA so v6i khi ¢6 mit sCEA cua cac khang thé

, | Tylé tdi da cua cac tin , Ty I¢ tdi da cla céc tin
Céc khang thé Céc khang thé .
hi¢u huynh quang hiéu huynh quang
Hu47-2 1,04 Hul03-1 1,30
Hu47-3 1,10 Hul03-2 1,17
Hu47-4 1,13 Hul03-3 1,14
Hu47-6 1,26 Hul03-4 1,17
Hu47-7 1,11 Hul03-5 1,15
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Hu47-8 1,04 Hul03-6 1,15
Hu47-10 1,13 Hul03-7 1,07
Hu47-12 1,08 Hul03-9 1,57
Hu63-1 1,31 Hul03-10 1,19
Hu63-3 1,14 Hul03-11 1,16
Hu67-1 1,35 Hul03-12 1,24
Hu67-2 1,21 Hul03-13 1,16
Hu67-4 1,25 Hul03-14 1,10
Hu67-5 1,09 Hul03-15 1,23
Hu67-6 1,22 Hul03-17 1,12
Hu67-7 1,03 Hul03-18 1,22
Hu67-9 1,10 Hul03-19 1,36
Hu67-10 1,34 Hu103-20 1,22
Hu67-11 1,18 Hul03-21 1,27
Hu67-12 1,31 Hul03-22 1,33
Hu67-15 1,05 Hul03-23 1,31
mAb63 1,43 mAb103 1,02
mAb47 1,08 Sanofi 2,65

Céc két qua thir nghiém chi ra ring ty 1¢ clia gia tri tin hiéu huynh quang khi
khong ¢6 mét sSCEA so véi khi ¢c6 mat sCEA ddi véi cac néng d0 khac nhau cua céc
khang thé duoc 1am twong thich v&i ngudi Hu63-13, Hu47-14, Hu67-14 va Hul03-32
1a d&u nho hon 2; vi du, ty 1& i da cia Hu63-13 1a 1,59, trong khi do ty 1¢ ti da cia
Lmab ddi chimg duong tinh 14 5,18. Cac khang thé sang loc theo séng ché 1a t6t hon so
v6i khang thé ddi chung. Ty 18 t6i da clia gia tri tin hiéu huynh quang thu dugc khi
khong c6 mat sSCEA so véi khi ¢c6 médt sCEA cua khang thé dugc 1am tuwong thich véi
ngudi sang loc theo sang ché 1a déu nho hon 2 va nhé hon khéng thé dbi ching dwong
tinh, ma chi ra ring khang thé dugc lam twong thich véi ngudi sang loc theo sang ché
s& uu tién gén két voi CEA trén bé mit mang té bao khi c6 mat sCEA va tét hon so v6i
khang thé d6i chimg dwong tinh.

Vi du thtr nghiém 3: Xdac dinh ai luc cua khang thé ddi voi CEA hoa tan sir
dung thiét bi Biacore

Ai lyc ctia khang thé duge lam twong thich voi nguoi thir nghiém doi véi CEA
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hoa tan clia ngudi va khi dugc xac dinh bang cach s dung thiét bi Biacore (GE,
T200). Theo phwong phap néu trong huéng din str dung cia kit bat gitt khang thé
ngudi (GE, Cat # BR-1008-39), khang thé bt giir khang thé ngudi duge lién hop cong
héa tri v&i chip cam bién sinh hoc CM5 (GE, Cat # BR-1005-30) cta thiét bi Biacore
dé bét gift bang 4i luc mot lugng nhét dinh ctia khang thé thir nghiém, sau d6 mot day
gradien ndng dd cta cic khang nguyén CEA hoa tan duoc dé cho chay qua bé mit cia
chip, va tin hiéu phan tng dugc phat hién trong thoi gian thyc bang cach sir dung
Biacore, dé thu duge dudng cong lién két va phan ly. Sau mdi chu ky phan ly duoc két
thuc, chip sinh hoc dugc rira béng tai tao béng dung dich tai tao dugc diéu ché trong
kit bt gitr khang thé nguoi. S liéu thu dugc tir thir nghiém dugc khép véi md hinh
Langmuir (1:1) bang cach sir dung phin mém BIAevaluation phién ban 4.1 dé thu
duoc cac gia tri 4i lyc. Vi mong mubn ring hoat tinh gén két ciia cac khang thé sang
loc theo sang ché v6i CEA trén bé mit mang té bao 1a 1én hon so véi CEA hoa tan, nén
mong mudn 4i luc cia khang thé vi CEA hoa tan 13 thip hon. Cac két qua thir nghiém
ai lyc ctia cac khang thé duoc lam twong thich voi nguoi véi CEA hoa tan dugce thé
hién trong bang 21 dudi day:

Bang 21. Ai lyc ctia khang thé dugc lam twong thich véi ngudi d6i v6i CEA hoa tan

clia nguoi
CEA hoa tan cta nguodi

Céc khang thé | ka (1/Ms) | kd (1/s) KD (M)

Hu63-13 2,99E+04 | 4,31E-03 1,44E-07

Hu47-14 1,31E+05 | 1,88E-01 1,43E-06

Hu67-14 3,76E+04 | 8,59E-03 2,28E-07

Hul03-32 3,33E+04 | 1,03E-03 3,11E-08

Sanofi 5,95E+04 | 3,08E-03 5,17E-08

Lmab 5,58E+04 | 3,31E-04 5,93E-09

Cac két qua thir nghiém chi ra ring céc khang thé dugc lam tuong thich véi
ngudi Hu63-13, Hud7-14 va Hu67-14 déu co ai luc thip hon dbi v6i protein CEA hoa
tan, thip hon dang ké so v6i céc khang thé ddi ching Sanofi va Lmab. Diéu nay ching
t6 1a Hu63-13, Hu47-14 va Hu67-14 khong dugc lam trung hoa mdt cach dé dang bdi
CEA hoa tan trong mau in vivo, va mot luong 16n khang thé co thé gén két voi cac té

bao biu hién CEA trén bé mit mang té bao.
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Vi dy thir nghiém 4: Hoat tinh nhép bao cia khang thé khang CEA & té bao biéu
hién nhiéu CEA MKN45

Sau khi thé lién hop chira khang thé khang CEA theo sang ché dugc nhap bao
bdi cac té bao, thé lién hop nay co thé giai phong ra doc tb dé giét chét té bao. Do do,
hoat tinh nhép bao ciia khang thé CEA trong céac té bao bidu hién CEA c6 thé thic day
ADC gay ra hoat tinh. P& danh gia hoat tinh nhdp bao ctia cdc khang thé dugc 1am
twong thich véi nguodi & cac té bao MKN45, cac té bao MKN45 dugc cdy vao dia c6
96 18 (corning, Cat # 3795) va duogc nudi cdy qua dém; cic khang thé CEA dugc lam
twong thich véi ngudi Hu63-13, Hu47-14, Hu67-14 va Hul03-32 dugc nudi céy so bd
vao ngay tiép theo voi chit ddnh ddu IgG ctia ngudi mau xanh 14 cdy iFL (Invitrogen,
Cat # Z25611) trong 15 phut, trong sudt qua trinh thtr nghiém chit phan tng iFL s&
gén két voi Fe cia cac khang thé dugc 1am tuwong thich véi ngudi; sau do, cac phirc
hop ctia khang thé va iFL duge bd sung vao dia nudi cdy té bao, va dung dich nudi chy
t€ bao duogc loai bd sau 6 gio va 24 gio; cac té bao dugc rira hai 1an bang PBS, duoc
phan cit va thu gom, va cuong do tin hidu huynh quang trong cic té bao duge phat
hién bing k¥ thuat FACS. iFL gin két trén Fc cua cac khang thé duge dua vao té bao
sau khi cdc khang thé duge nhép bao, va cac tin hidu huynh quang c6 thé duoc phat
hién trong mdi truong axit sau khi iFL dugc nhap bao bdi céac té bao; nho do, cac tin
hiéu dugc phat hién cang manh ching té hoat tinh nhdp bao ctia cac khang thé cang
cao. Hoat tinh nhédp bao cta cac khang thé dugc lam twong thich véi ngudi duoc thé
hién trén FIG.1: toan bd cac khang thé duge lam tuong thich véi ngudi c6 thé duoc
nhap bao béi cac té bao MKN45, va theo thoi gian cang ngdy cang c6 nhiéu khang thé
duoc nhép bao.

Vi du thir nghiém 5: Kha ning gay doc té bao ciia cac ADC dbi véi cac té bao
ung thu ¢6 murc biéu hién CEA khic nhau

Sau khi lién hop céc khang thé CEA duoc lam twong thich véi ngudi voi doc to
2-A, kha ning gy doc t& bao ctia mdi ADC dbi v4i cac dong t& bao ung thu co cic
mirc biéu hién CEA khéac nhau duoc danh gia. Céc té bao biéu hién CEA o mirc cao
MKN#45, cac té bao biéu hién CEA ¢ muc vira phai LS174T va cac té bao khong biéu
hién CEA HCT116 duoc cdy trong cic dia c6 96 1; cac miu ADC dugce pha lodng
theo gradien dugc bd sung vao cic té bao vao ngay tiép theo, va céc té bao dugc nudi

chy & nhiét do 37°C trong 5 ngdy. 50 pL chit phan tng Cell Titer-Glo (Promega, Cat #
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G9242) dugc bd sung vao mdi 18, va sau khi 0 trong 10 phut trong béng téi, céac tin
hiéu huynh quang dugc phat hién bing bd do hinh anh té bao (BioTek, Cytation5).
DPudng cong tic ché duge 14p vai cac két qua phat hién duoc nhd phdn mém phan tich
PRISM, va duoc khép sb lieu dé thu dugc gia tri ICso cho biét hoat tinh trc ché cia
ADC chéng lai su ting sinh té bao. Kha ning gy doc t& bao ciia mdi ADC dugc thé
hién nhu sau:

Bang 22. Kha ning gdy ddc té bao ciia cac ADC ddi vai cac té bao c6 mire biéu hién

CEA khac nhau

ICs0 (nM) Ty 1€ ICso
LS174T
MKN45
x (v6i muc HCTI116
Céc mau ADC (voi mac \ . | HCT116/ | HCT116/
DAR , bi€éu hién | (khong bieu
biéu hién LS174T | MKN45
CEA vira | hién CEA)
CEA cao) )
phai)
Hu47-14-2-A 6,6 6,58 10,3 106,3 10,32 16,16
Hu63-13-2-A 6,29 3,933 13,08 87,64 6,70 | 2228
Hu67-14-2-A 6,41 3,331 9,236 71,83 7,78 21,56
Hul03-32-2-A 6,94 2,998 2,374 78,1 3290 | 26,05
Lmab-CL2A-SN38 7 0,665 0,3456 0,4276 1,24 0,64
Hu63-13-2-A 3,97 34,02 19,76 165,1 8,36 4,85
Hu67-14-2-A 4,28 9,388 15,58 71,95 4,62 7,66
Hul03-32-2-A 4,8 2,863 3,076 83,58 2717 | 29,19
Lmab-CL2A-SN38 | 4,15 1,595 0,6618 1,059 1,60 0,66

Céc phan tt ADC duoc tiép hop véi doc t6 2-A thé hién tinh doc té bao phu
thude vao mirc bidu hién CEA: murc biéu hién CEA cang cao, thi kha ning ADC gay
doc té bao cang 16n. Trong khi do, cdc ADC c6 cic gia tri DAR cao va céc gia tri DAR
thdp c6 kha nang gy doc té bao manh hon ddi véi cac té bao biéu hién CEA va kha
ning gy doc té bao yéu hon dbi véi cac té bao khong biéu hién CEA. Phan tr ADC
d6i chimg Lmab-CL2A-SN38 ¢6 kha ning gy doc té bao twong tw véi tit ca ba dong
té bao, ching t6 kha ning gy doc té bao khong dac hiéu. Ty 18 ICso c6 thé phan anh
gian tiép do an toan ctia phan tir ADC. T 1é nay cang 16n chimg t6 rang phan tit ADC
cang it doc dbi voi cac té bao khong biéu hién CEA va co thé an toan hon in vivo.

Vi du thtr nghiém 6: Téc dung phu va kha nang gay doc té bao ctia ADC
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Sau khi ADC dugc nhap bio vio té bao, doc td s& duoc gidi phong khéi ADC
dé tao ra tac dung gy ddc lén té bao. Sau khi t& bao bi phan giai va chét, doc té duogc
giai phéng ra khdi té bao va tiép tuc di vao céac té bao bén canh dé tao ra céc tac dung
gy ddc 1én céc té bao nay.

Dé danh gia tac dung phu va kha nang gay doc té bao cia ADC, dong té bao
bidu hién CEA véi luong cao MKN45 va dong té bao khong biéu hién CEA HCT116
dugc nudi cdy trong dia nudi cdy co 6 16 trong 24 gid, va sau d6 miu ADC duge bd
sung & ndng dd cudi bing 4 nM. Céc té bao dugce nudi ciy trong td 1 t& bao & nhiét do
37°C thém 5 ngay nita. Céc té bao dugc phan giai bang pancreatin va dugc thu gom,
va khang thé don dong khang CEA FITC (ThermoFisher, Cat # MA1-80578) dugc bd
sung & ndng dd cubi bing 10 pg/mL. Cac té bao duge 0 trén da trong bong tdi trong 1
gid, rra hai 14n bang PBS, va dém béng thiét bi dém té bao dong chay. Cac té bio ma
tao ra tin hiéu huynh quang 13 cac té bao MKN45 biéu hién CEA va céc té bao khong
tao ra tin hiéu 12 cac té bao HCT116 khong biéu hién CEA.

Céac két qua vé tac dung phu va kha nang gy doc té bao ctia cac mau ADC
dugc thé hién trén FIG.2: toan bd cac phan tir ADC c6 tac dung phu va kha nang gly
doc t& bao manh. Néu MKN45 va HCT116 dugc dong nudi cdy, cac phan tt ADC c6
thé e ché qué trinh tang sinh cta ca hai loai té bao, trong khi d6 néu HCT116 dugc
nudi cdy mot minh, thi cac phan tr ADC lién két voi 2-A vé co ban khong gy doc véi
céc té bao. Phan tt ADC ddi chimg Lmab-CL2A-SN38 14 rat doc ddi vai ca té bao
dugc ddng nudi cdy va duoc nudi cdy mot minh.

Cac gia tri DAR thu duogc ctia cac phan tt ADC dugc str dung trong thtr nghiém
ndy 1a nhu sau: Hu63-13-2-A DAR 6.29; Hu47-14-2-A DAR 6.6; Hu67-14-2-A DAR
6.41; Lmab-CL2A-SN38 DAR 7.0.

Vi du thtr nghiém 7: Hoat tinh Gc ché In Vivo cia céc phéan to ADC chéng lai
cac khdi u

Hiéu qua in vivo cla cac phan tt ADC dugc danh gia bang cach sir dung céc
mAu khdi u ghép ngoai lai LS174T va MKN45. Chudt chui 16ng BALB/c (loai SPF,
Shanghai Slac Laboratory Animal Co., Ltd., S6 chiing nhan: 201833814, s6 c4p phép:
SCXK (Jiangsu) 2016-0010) duogc nhét trong chu ky 12/12 gid sang/ti ¢ nhiét do
23+1°C v6i do 4m & 40-50%, trong d6 thirc &n (thire dn dwoc vo tring tiéu chudn danh

cho chudt) va nude duge cép tuy thich. Chudt duoc cho thich nghi véi méi truong
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phong thi nghiém trong 10 ngay trudc khi bit diu thir nghiém va sau do duge tiém
ching té bao LS174T (5 x 105 té bao/chudt) hodc t& bao MKN45 (4 x 106 té
bao/chudt) dudi da vao suwdn bén phai. Cac khdi u duge dé cho phat trién dén kich
thudce b%mg khoang 150mm?, va sau d6 chudt dugc chia ngiu nhién thanh cic nhém,
mdi nhém c6 8 con. Sau khi chia nhém, chudt trong cac nhém thir nghiém dugc tiém
qua dudng trong mang bung cic miu ADC véi lidu 1 mg/kg hodic 3 mg/kg, va cac con
trong nhém dbi ching tréng duoc tiém qua duong trong mang bung PBS, mét lidu duy
nhét. Kich thudc ctia cdc khéi u trén chudt duoc quan sat, do va ghi lai. Thé tich khéi u
(V) duogc tinh toan nhu sau: V = 1/2 x Laai x Lngin?; thé tich khdi u twong dbi (relative
tumor volume-RTV) = V1/Vy; ty 18 ttc ché khdi u (%) = (Crrv-Trrv)/Crrv (%); trong
d6 Vo va Vr 1a céc thé tich khéi u & thoi diém bat dau va két thuc thir nghiém, tuong
tng; va Crrv va Trry 12 cdc thé tich khéi u twong dbi ctia nhém dbi ching trong va cac
nhém tht nghiém, tvong tng, tai thoi diém két thic thir nghiém.

DPbi véi hidu qud in vivo, so v&i PBS trong nhém dbi chirng, toan bd cdc phén tir
ADC cé tac dung tc ché su phat trién thé tich va khéi lugng cua khéi u, theo cach phu
thudc liéu dén muc d6 nao dé: tac dung trc ché trén céac khdi u & cac nhom 3-mpk la 1t
hon so v&i & cac nhém 1-mpk. Trong mau khdi u ghép ngoai lai LS174T, cac két qua
dugc thé hién trén FIG.3 (c4c thay ddi vé thé tich khdi u) va FIG.4 (khdi lugng khéi u
vao ngay cudi): trong s6 cac nhém 3-mpk, Hu63-13-2-A c6 hiéu qua Grc ché t6t nhit
trén cac khdi u, sau d6 la Hud7-14-2-A va tiép d6 1a Hu67-14-2-A, va
Lmab-CL2A-SN38 c¢6 tac dung e ché khdi u kém nhét. Trong mau khéi u ghép ngoai
lai MKN45, cac két qua duoc thé hién trén FIG.5 (cac thay doi vé thé tich khoi u) va
FIG.6 (khéi lvong khdi u vao ngay cudi): trong s cac nhém 3-mpk, Hu67-14-2-A ¢6
hiéu qua wc ché tét nhét trén céc khéi u, sau d6 1a Hul03-32-2-A va tiép d6 1a
Hu63-13-2-A, va Lmab-CL2A-SN38 ¢6 tac dung tc ché khdi u kém nhét.

Ty 1€ Grc ché khéi u in vivo cta cac phan tr ADC duoge thé hién trong céc bang
23 va 24 du6i day: ty 16 tc ché khéi u cia ADC cho biét tic dong déng ké cua lidu; cu
thé 13, & méu khéi u ghép ngoai lai LS174T, trong s& cdc nhém st dung liéu thép (1
mpk), Hu63-13-2-A ¢6 ty 18 e ché khdi u cao nhét (55,95%), sau d6 1a Hu67-14-2-A
(43,71%), va Hu47-14-2-A c6 ty 18 trc ché khdi u thdp nhét (23,04%); trong sd céc
nhém st dung lidu cao (3 mpk), Hu63-13-2-A ¢6 ty 1& rc ché khdi u cao nhét
(77,13%), sau d6 1a Hud7-14-2-A (66,87%) va tiép do6 1a Hu67-14-2-A (47,66%), va
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Lmab-CL2A-SN38 c6 ty 18 e ché khbi u thdp nhét (33,44%); & mau khbi u ghép

ngoai lai MKN45, trong sb cac nhém dung lidu thp (1 mpk), Hu67-14-2-A c6 ty 18 tc
ché khéi u cao nhét (15,88%), sau d6 1a Hul03-32-2-A (11,39%), va Hu63-13-2-A ¢c6

ty 18 trc ché khdi u thap nhit (9,89%); trong sb cac nhém dung lidu cao (3 mpk),
Hu67-14-2-A c6 ty 18 e ché khdi u cao nhét (79,51%), sau d6 la Hul03-32-2-A
(74,66%) va tiép @6 1a Hu63-13-2-A (60,26%), va Lmab-CL2A-SN38 c¢6 ty 1& trc ché
khéi u thap nhét (13,51%).
Bang 23. Céc ty 18 trc ché khéi u in vivo cia ADC

Ty 16 e
. L, Gia tri P (so véi
Nhom DAR Liéu ché khoi u )
nhom doi chung)
(%)

Nhém dbi chimg tréng NA NA NA NA
Hu63-13-2-A 6,3 I mpk | 55,95%* 0,0159
Hu63-13-2-A 6,3 3mpk | 77,13%%** 0,0013
Hu47-14-2-A 6,6 ITmpk | 23,04% 0,4590
Hu47-14-2-A 6,6 3mpk | 66,87%%** 0,0052
Hu67-14-2-A 6,13 | 1mpk | 43,71% 0,0561
Hu67-14-2-A 6,13 | 3mpk | 47,66% 0,0794

Lmab-CL2A-SN38 7,0 3mpk | 33,44% 0,1791
Luuy: * ¢c6 nghia la P < 0,05, ** c¢6 nghia 1a P < 0,01, va NA ¢6 nghia la khong
ap dung.
Béng 24. Ty 1& trc ché khéi u in vivo cia ADC & mau khdi u ghép ngoai lai MKN45
. Ty 16 tc ché khdi |  Gid tri P (so v6i nhém doi
Nhom DAR | Liéu
u (%) ching)
Nhoém dbi chimg
) NA | NA NA NA
trong
Hu63-13-2-A 6,3 | 1mpk 9,89% 0,6492
Hu63-13-2-A | 63 | 3 mpk 60,26%* 0,0124
Hu67-14-2-A | 6,13 | 1 mpk 15,88% 0,5336
Hu67-14-2-A | 6,13 | 3mpk 79,51%%** 0,0087
Hul03-32-2-A | 6,94 | 1mpk 11,39% 0,5219
Hul03-32-2-A | 6,94 | 3 mpk 74,66%** 0,0033
Lmab-CL2A-SN3 | 7,0 | 3 mpk 13,51% 0,4980

85



51518 86/149

8

Luuy: * c6 nghia la P <0,05, ** c6 nghia 1a P < 0,01, va NA c6 nghia la khong
ap dung.

Vi du thtr nghiém 8: Nghién ctru dugc ddng hoc in vivo cia cac phan tr ADC

Nghién ctru duge ddng hoc in vivo dugce tién hanh & chudt SD. Chudt SD
(Shanghai Sippr-BK Laboratory Animal Co. Ltd.) dugc chia ngiu nhién vao cac nhém
mdi nhém 3 con, va thube duge sir dung bang cach tiém qua dudng trong tinh mach &
lidu 3 mg/kg. 0,3 mL miu mau toan phin dugc thu gom tir cac nhém sir dung & cac
thoi diém sau: trude khi st dung, va 5 phut, 8 gio, 1 ngay, 2 ngay, 4 ngay, 7 ngay, 10
ngdy, 14 ngay, 21 ngdy va 28 ngay sau khi st dung, va khong bb sung chét chéng
déng. Mau mau toan phan thu gom duoc dugc dé & nhiét do 4°C trong 30 phut va ly
tam & tdc do 1000g trong 15 phut, va dich ndi dugce thu gom, dat trong bng EP va bao
quan & nhiét do -80°C. Nong do mau trong huyét thanh dugc xic dinh bang thu
nghiém ELISA, va cac thong s6 duogc dong hoc dugc tinh toan cho cac thudc thir
nghiém béng ph?ln mém Winnolin. Cac két qua thu dugc dugce thé hién nhu sau:

Bang 25. Céc thong s6 duge dong hoc in vivo cua céc phan tit ADC

Céo m Hu63-13-2-A Hu47-14-2-A Hu67-14-2-A Hul03-32-2-A
ac mau
(DAR 6,8) (DAR 6,72) (DAR 6,7) (DAR 6,91)
ADC ADC ADC ADC
. Cac . Cac | Céc khang | Cac khang
nguyén ., | nguyén , | nguyén \ nguyé \
& khang thé . khang thé e the W the
ven ven ven nven
Giatri | Giatri Gia tri Giatri | Giatri Gia tri
, Giatri Gia tri
Céc thoéng s6 trung trung trung trung trung trung
trung binh trung binh
binh binh binh binh binh binh
t1/2(h) 169,7 192,7 158,5 188,8 170,8 180,6 |135,19| 157,87
t1/2(d) 7,1 8,0 6,6 7.9 7,1 7,5 5,63 6,58

Cmax(ug/ml) 62,9 67,6 51,5 55,2 50,8 49,6 64,94 66,35
AUC 0-t

4280 4949 3283 3444 4037 4038 3609 3235

(ug/ml*h)

AUC 0-=
4600 5451 3456 3741 4309 4356 3699 3357

(ug/ml*h)
Vz(ml/kg) 159,8 153,0 1983 218,8 171,9 179,9 1160,09| 206,29
CL(ml/day/kg) | 15,7 13,2 20,9 19,3 16,8 16,6 19,70 21,75

MRT 0-<= (h) | 212,1 239,0 184,7 216,6 226,6 237,7 144,63 | 160,14
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Toan bd cac phan tir ADC c6 céc dic tinh duge dong hoc t6t, va thoi gian ban
thai cua cdc khang thé 1au hon chiit so v&i phén tir ADC. Thoi gian béan thai in vivo clia
Hu63-13-2-A 1a 7,1 ngay, va thoi gian ban thai cta khang thé 1a 8 ngay; thoi gian ban
thai in vivo ciia Hu47-14-2-A 1a 6,6 ngdy, va thoi gian ban thai cia khang thé 1a 7,9
ngay; thoi gian ban thai in vivo cia Hu67-14-2-A 1a 7,1 ngay, va thoi gian ban thai cua
khang thé 1a 7,5 ngay; thoi gian ban thai in vivo cia Hul03-32-2-A 1a 5,63 ngay, va
thoi gian ban thai cia khang thé 1a 6,58 ngay.

Vi du thir nghiém 9: Nghién ctru d6 én dinh in vitro cia cac phéan tir ADC trong
huyét twong

Dé dénh gid do dn dinh in vitro ctia cac phan tt ADC trong huyét tuong, cac
phan tr ADC duge bd sung vao huyét twong cta ngudi va cua khi ¢ ndng do 100
pg/mL, va hdn hop duoc dé yén & nhiét d6 37°C trong 21 ngay. Cac miu hdn hop
dwgc 14y ra mot 14n mot tudn, va dugc phén tich bang LC/MS/MS (hé théng sic ky
l6ng hiéu nang siéu cao LC-30AD cta Shimadzu; thiét bi do phd khéi lién tiép ba lan
tr cuc API4000 ctia Applied Biosystems) dé xac dinh lugng doc t6 tu do trong huyét
tuong. Cac két qua phat hién 1 nhu sau:

Béng 26. Ty 1¢ phin tram doc t6 trong huyét twong

Ty 1 phan tram doc t6 trong huyét tuong (%)

Hu63-13-2-A Hud7-14-2-A Hu67-14-2-A Hul03-32-2-A
(DAR 7,24) (DAR 6,85) (DAR 6,7) (DAR 6,05)

Ngay |BSA |Nguoi| Khi [BSA|{Nguoi| Khi |BSA|Nguoi| Khi [BSA|Nguoi| Khi

0 0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 (093 038
14 | 0 | 0,21 0 0 | 028 0 0 |0,18 | 0,21 0 | 0,78 | 0,92
21 0 (032 04 0 1034|029 | 0 04 | 0,24 | 0 1,13 0,96

Két qua phat hién bang 0 c6 nghia 1a luong doc t6 tu do trong huyét tuong 1a
thdp hon gidi han dudi cia ngudng phét hién va khong thé phat hién ra. Toan bd cac
phan t ADC déu c6 d6 6n dinh t6t trong huyét twong cua ngudi va cta khi. Lugng
doc td tu do trong huyét twong ctia ngudi va khi dbi véi Hu63-13-2-A 1a 0,32% va
0,4%, tuong Ung, sau khi 0 ¢ nhiét d§ 37°C trong 21 néay; lugng doc tb tu do trong
huyét twong ctia ngudi va cta khi déi v6i Hud7-14-2-A 14 0,34% va 0,29%, tuong
tmg; luong doc td tu do trong huyét twong ctia ngudi va caa khi ddi véi Hu67-14-2-A

14 0,4% va 0,24%, twong ung; lugng doc t6 tu do trong huyét twong cia ngudi va cia
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khi d6i v6i Hul03-32-2-A 12 1,13% va 0,96%, twong tng.

Vi du thir nghiém 10: Thir nghiém kha ning trc ché sy ting sinh in vitro cia céc
té bao khdi u bing cac hop chit

I. Muc dich

Thir nghiém nay dugc du dinh la kiém tra hoat tinh tc ché cua cdc duge chét
theo sang ché chéng lai sy ting sinh in vitro cua cac té bao US7MG (Cell Bank,
Chinese Academy of Sciences, Cat # TCHul38) va cac té bao khéi u SK-BR-3 (t€ bao
ung thu vu cua nguoii, ATCC, Cat # HTB-30). Céac té bao dugc didu tri in vitro béng
hop chét & céc ndng d6 khac nhau. Sau 6 ngay nudi cdy, su ting sinh té bao dugc kiém
tra nho céc tdc nhén phan Gtng CTG (CellTiter-Glo® Luminescent Cell Viability
Assay, Promega, Cat # G7573), va hoat tinh in vitro ciia hgp chat nay dugc danh gia
theo gid tri ICso.

II. Phuong phép

Thir nghiém e ché sy ting sinh in vitro clia céc té bao USTMG duge tién hanh
nhu 14 mot vi du d& minh hoa phuong phép theo séng ché dé kiém tra hoat tinh tc ché
cua céc hop chét theo séng ché chéng lai su tang sinh in vitro cua cac té bao khdi u.
Phuong phéap nay ciing ¢ thé 4p dung dugc cho, nhung khong chi gi¢i han &, thu
nghiém dénh gi4 hoat tinh e ché chdng lai sy ting sinh in vitro cta cac té bao khéi u
khac.

1. Nudi cdy té bao: Cac té bao US7MG va SK-BR-3 dugc nudi cdy trong moi
truong EMEM (GE, Cat # SH30024.01) chtra 10% FBS va moi truong McCoy's 5A
(Gibco, Cat # 16600-108) chtra 10% FBS, tuong tng.

2. Chun bi té bao: Céac té bao U8TMG va SK-BR-3 phét trién ¢ pha logarit
duoc rira modt ldn bang PBS (dung dich dém phosphat, Shanghai BasalMedia
Technologies Co., LTD.) va sau d6 phan cit bing 2-3 mL trypsin (0,25%
Trypsin-EDTA (1x), Gibico, Life Technologies) trong 2—3 phut. Sau khi cac té bao
duge phéan giai hoan toan, 10-15 mL mai trudng nudi cdy té bao dugc bd sung dé rira
giai cac t& bao da phan cit. Hon hop duoc ly tim & tc do 1000 rpm trong 5 phut, va
dich ndi duoc loai bé. Sau d6 céc té bao duge tai huyén phu trong 10-20 mL moi
truong nudi cdy té bao dé thu duoc huyén phu té bao don.

3. Céy té bao: cac huyén phu té bao don U87MG va SK-BR-3 dugc tron k§

trong mdi 16 va diéu chinh biang moi truong nudi cay t€ bao dén mat do te bao bang
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2,75 x 10° t€ bao/mL va 8,25 x 103 t§ bao/mL, twong tng. Huyén phu té bao di didu
chinh dugc tron k§ trong mdi 18 va dugc bd sung vao dia nudi cdy té bao co 96 18 &
mat do 180 pL/15. Chi 200 pL mdi trudng duge bd sung vao cac 18 ngoai bién cia dia
6 96 15. Pia dugc U trong ti @ trong 24 gitr (37°C, 5% CO»).

4. Chuén bj hop chét: hop chét dugc hoa tan trong DMSO (dimetyl sulfoxit,
Shanghai Titan Scientific Co., Ltd.) d& chudn bi dung dich gbc & ndng do ban dau bang
10 mM.

Cac hop chét phén tr nhé duogc chudn bi & néng dd ban dau béng 500 nM nhu
sau.

Cac mau thr nghiém khéc nhau & ndng d6 100 uM (30 pL) duoc bd sung vao
cot thir nhét ctia dia c6 ddy hinh chir U ¢6 96 18, va 20 pL DMSO duoc bd sung vao
mdi 16 ctia cot thtr hai dén cot thar mudi mot. Cac mau trong cOt thir nhét (10 ul) duoc
bd sung vao 20 uL DMSO trong ¢ot thir hai, va hdn hop nay duogc tron k§. 10 pL hdn
hop duoc bd sung vao coOt thir ba, va v.v. dén cot thir mudi. Cac duge chét trong dia (5
uL mdi) dugc chuyén vao méi truong EMEM (95 pl), va hdn hop duge tron k§ dé sir
dung sau doé.

ADC duoc chuén bi & ndng do ban ddu bang 10 nM hozc 500 nM nhu sau.

Cac mau thtr nghiém khac nhau & ndng d6 100 nM hozc 5 uM (100 pL) duoc
bd sung vao cot thir nht cua dia ¢6 96 13, va 100 pL PBS duoc bd sung vao mdi 13 cua
cot thir hai dén cot thtr mudi mot. Cac miu trong cdt the nhit (50 pL) duge bd sung
vao 100 puL PBS trong cot thw hai, va hdn hop nay duge tron k§. S0 pl. hdn hop da pha
lodng ba 1an dugc bd sung vao cot thir ba, va v.v. dén cot thir muoi.

5.Bb sung mau: cdc mau thir nghiém duogc chudn bi & céc néng dd khac nhau
(20 pL) duoc bd sung vao dia nudi cdy, mdi mau duge bd sung vao hai 18. Dia duge u
trong tu U trong 6 ngay (37°C, 5% CO»).

6. Hién mau: dia nudi cdy té bao c6 96 18 dugc 14y ra, va 90 pL dung dich CTG
duge bd sung vao mdi 18, sau d6 u trong 10 phut & nhiét do phong.

7. Doc dia: dia nudi cdy té bao 96 16 duoc l4y ra va kiém tra trén méy doc vi dia
(BMG labtech, PHER Astar FS) dé xac dinh murc phét quang hoéa hoc.

I11. Phan tich 6 liéu

S6 lieu duoce xir Iy va phén tich bing phin mém Microsoft Excel va Graphpad

Prism 5. Céc két qua thir nghiém duoc thé hién trong bang dudi day.
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Bang 27. Céc gié tri ICso clia cic doan phan tir nhé theo sang ché trong viéc trc ché sy

tang sinh in vitro clia cac té€ bao SK-BR-3 va céc té bao U87
.. ICso (nM)
Hop chat so
SK-BR-3 Ug7
Thoi gian luu ngén hon 1-B 0,33 0,86
Thoi gian luu dai hon 1-A 8,11 231

Két luan: cac doan phéan tr nhé theo séng ché co hoat tinh wrc ché dang ké chéng

lai sy tang sinh cua céc té bao SK-BR-3 va cac té bao U87, va cac tam bat ddi c6 anh

huéng nhéit dinh dén hoat tinh trc ché ctia cac hop chét.
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YEU CAU BAO HO

1. Thé lién hop khéng thé dugc chit, bao gdbm: khang thé khang CEA hoc doan
gén két khang nguyén cta né dugc lién hop véi duge chét doc tuy y béng yéu td lién
két, trong d6 khang thé khang CEA hodc doan gin két khang nguyén ctia né bao gém
ving bién dbi chudi ning va ving bién ddi chudi nhe ctia khang thé, trong d6:

ving bién dbi chudi niing bao gdm HCDR1, HCDR2 va HCDR3 néu trong SEQ
ID NO: 21, SEQ ID NO: 22 va SEQ ID NO: 23, twong g, va ving bién dbi chudi
nhe bao gdm LCDR1, LCDR2 va LCDR3 néu trong SEQ ID NO: 24, SEQ ID NO: 25
va SEQ ID NO: 26, tuong tng; hodc ving bién dbi chudi ning bao gébm HCDRI,
HCDR2 va HCDR3 néu trong SEQ ID NO: 21, SEQ ID NO: 47 va SEQ ID NO: 23,
tvong Ung, va ving bién dbi chudi nhe bao gbm LCDR1, LCDR2 va LCDR3 néu
trong SEQ ID NO: 24, SEQ ID NO: 25 va SEQ ID NO: 26, tuong tng.

2. Thé lién hop khang thé duoc chét theo diém 1, trong d6 khang thé khang
CEA la khang thé chudt, khang thé kham hoic khang thé dugc lam tuwong thich véi

nguoi.

3. Thé lién hop khéng thé dugc chit theo didm 1, trong d6 khang thé khang
CEA hodc doan gin két khang nguyén ctia n6 bao gbm ving bién d6i chudi nang va
ving bién ddi chudi nhe, trong do:

ving bién d6i chudi ning c6 trinh tw axit amin néu trong SEQ ID NO: 9,

va’hodc ving bién dbi chudi nhe c6 trinh tu axit amin néu trong SEQ ID NO: 10.

4. Thé lién hop khang thé dwoc chit theo diém 1, trong d6 khang thé khang
CEA hoidc doan gin két khang nguyén ctia né bao gdm ving bién d6i chudi ning va
viing bién ddi chudi nhe, trong do:

ving bién ddi chudi nang cé trinh ty axit amin néu trong SEQ ID NO: 48, 49,
50, 51 hodc 52; va vung bién ddi chudi nhe ¢ trinh tu axit amin néu trong SEQ ID

NO: 53, 54 hodc 55.

5. Thé lién hop khéng thé dugc chit theo diém 1, trong d6 khang thé khang
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CEA hoic doan gin két khang nguyén ctia né bao gdm ving bién dbi chudi nang va
vung bién d6i chudi nhe, trong do:
vung bién doi chuoi ndng ¢ trinh tu axit amin néu trong SEQ ID NO: 52; va

ving bién ddi chudi nhe c6 trinh tw axit amin néu trong SEQ ID NO: 53.

6. Thé lién hop khang thé dugce chit theo diém 1, trong d6 khang thé khang
CEA la khéang thé dugc lam tuwong thich v6i ngudi bao gdm ving khung thu dugce tir
khang thé ngudi hodc bién thé ving khung ctia n6, va bién thé ving khung nay cé céc
dot bién ngugce gé)m tdi da 10 axit amin trong vung khung chudi nhe va‘hodc ving

khung chudi ning cta khang thé nguoi.

7. Thé lién hop khéang thé duoc chét theo diém 6, trong d6 ving khung cta
ving bién dbi chudi nhe bao géln mot hodc nhidu dot bién nguoc axit amin dugc chon
tir nhém bao gdm 2V, 42G, 44V va 71Y, va/hodc ving khung cia ving bién doi chudi
ning bao gbm mot hodc nhiéu dot bién nguge axit amin duge chon tir nhom bao gdm
481, 66K, 67A, 69L, 71V, 73K, 82F va 82A R; trong d6 cac vi tri ctia cac dot bién

nguoc dugc danh sb theo so dd danh s6 Kabat.

8. Thé lién hop khang thé dugc chét theo diém 1, trong d6 khang thé khéng
CEA hoic doan gén két khang nguyén cta n6 bao gém ving ¢ dinh chudi ning va

ving ¢ dinh chudi nhe ctia khang thé.

9. Thé lién hop khang thé dugc chét theo diém 8, trong d6 ving c¢6 dinh chudi
ning duge chon tir nhém bao gdm cac ving ¢ dinh cua IgG1, IgG2, 1gG3 va IgG4
ctia ngudi va cac bién thé thong thuong clia ching, va ving ¢ dinh chudi nhe duoc
chon tir nhém bao gdm céc ving ¢ dinh chudi « va A ctia khang thé nguoi va céc bién

thé thong thuong ctia ching.
10. Thé lién hop khang thé dugc chat theo diém 1, trong d6 khang thé bao gdm

viung c¢b dinh chudi ning c6 trinh tu néu trong SEQ ID NO: 77 va ving ¢d dinh chudi

nhe ¢6 trinh tu néu trong SEQ ID NO: 78 hodc SEQ ID NO: 79.
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11. Thé lién hop khang thé dugc chit theo diém 1, trong d6 khang thé khang
CEA bao g@)m chudi ning c6 trinh ty néu trong SEQ ID NO: 80, va chudi nhe c6 trinh
tu néu trong SEQ ID NO: 81.

12. Thé lién hop khang thé dugc chét theo diém 1, trong d6 thé lién hop khang
thé duoc chat 1a thé lién hop khang thé dugc chit ¢6 cong thirc chung (Pc-L-Y-D):

trong do:

Y 13 -O-(CR?R?)»-CR'R2-C(0)-;

R? va R 1 gibng nhau hodc khac nhau va mdi nhém doc lap duoc chon tir
nhém bao gdm hydro, doteri, halogen va Cis alkyl;

R! 1 C3- xycloalkyl;

R? duoc chon tir nhém bao gbm hydro va Cs xycloalkyl;

hodc, R! va R?, cung véi cac nguyén tir cacbon dugc lién két voi no, tao thanh
Cs¢ xycloalkyl;

m 13 0 hodc 1; n 1a mot s& thap phéan hodc sb nguyén nam trong khoang tir 1 dén
10;

L 1a don vi lién két -L'-L2-L3-L*-, trong d6

° O
_zquﬁli
L'la O , va s' 1a mot sO nguyén ndm trong khoang tir 2 dén §;

L2 14 lién két hoa hoc;

L3 1a gbc tetrapeptit;

L* 1a -NR5(CR®R")t-, trong d6 R5, R® va R ia gidng nhau hodc khac i
mdi nhém ddc 14p 1a hydro hodc Ci-salkyl, va t1a 1 hodc 2;

(@]
)
c
<

[

'trong d6 dau L! dugc ndi voi Pe, va déu L* duge ndi voi Y;
Pc 1a khang thé khang CEA hodc doan gin két v6i khang nguyén ctia né nhu

dugc néu trong diém 1.

13. Thé lién hop khang thé dugc chit theo diém 12, trong d6 n 1a mot s6 nguyén

hodc s6 thap phan nim trong khoang tir 2 dén 8.
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14. Thé lién hop khéng thé duoc chit theo diém 12, trong d6 n 1a mot sb nguyén

hoic s6 thap phan nim trong khoang tir 4 dén 6.

15. Thé lién hop khéng thé dugc chét theo diém 12, trong d6 Y dugc chon tir

nhém bao gdm:

’ @)
-%-OA)O& _g_of‘ﬁ sgj\wgo -s-oQ%’ ’%"&Zg‘i ’%O%ﬁ |

|

?fogzﬁl

O ;trong d6 dau O cia Y duoc ndi véi don vi lién két L.

16. Thé lién hop khang thé dugc chat theo diém 12, trong d6 thé lién hop khang
thé duogc chét 1a thé lién hop khang thé dugc chét c6 cong thire chung (Pe-L-D):

Pc-L-D

trong do:

Pc 1a khang thé khang CEA hoic doan gin két khang nguyén ctia n6 nhu dugc
néu trong diém 1;

n 12 sb thap phan hodc sé nguyén nim trong khoang tir 1 dén 10;

L 1a don vi lién két -L!-L2-L3-L*-, trong d6

° O
‘?q\ﬂ);\
1 r A r
L'la ©O * , vas'lamot sb nguyén ndm trong khoang tir 2 dén 8;

L2 14 lién két hoa hoc;

L3 1a gbc tetrapeptit;

L4 1a -NR3(CR®R")t-, trong d6 RS, R® va R la giéng nhau hoic khéc nhau va
mdi nhom doc 14ap 1a hydro hodc Cisalkyl, va t 12 1 hodc 2;
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trong d6 dau L' duoc nbi véi Pe.

17. Thé lién hop khang thé duoc chat theo diém 12, trong dé thé lién hop khang

thé duoc chit dugc chon tir nhém bao gém:

trong d6 Pc va n 1a nhu duge néu trong diém 12.

18. Thé lién hop khang thé dugc chit theo diém 12, trong d6 thé lién hop khang

thé dugc chit 1a nhu sau:
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0O
Hu63-1 3'4§N(\/\MN

trong d6 n 12 mot sé thap phan hodc sé nguyén ndm trong khoang tir 1 dén 10;
Hu63-13 bao gdm chudi ning ¢ trinh tw néu trong SEQ ID NO: 80, va chudi
nhe ¢6 trinh ty néu trong SEQ ID NO: 81. '

19. Dugc phim chuta thé lién hop khang thé duoc chit theo diém bat ky trong

s6 cac diém tir 1 dén 18 va mot hodic nhidu t4 dugc, chit pha lodng hodc chat mang

dugc dung.
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Mau khéi u ghép ngoai lai LS174T
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DANH MUC TRINH TU

<110> Jiangsu Hengrui Medicine Co., Ltd.
Shanghai Hengrui Pharmaceutical Co., Ltd.
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<120> THE LIEN HQP KHANG THE DUQC CHAT VA DUQC PHAM CHUA THE LIEN HOP NAY

<130> 702139CPCT

<160> 092

<170> Danh muc trinh ty SIPO 1.0

<210> 1

<21l1l> 657

<212> PRT

<213> Trinh ty nhén tao

<220>
<221> PEPTIT
<223> Trinh tu protein

<400> 1
Lys Leu Thr Ile Glu Ser
1 5
Val Leu Leu Leu Val His
20
Trp Tyr Lys Gly Glu Arg
35
Val Ile Gly Thr Gln Gln
50 55
Glu Ile Ile Tyr Pro Asn
65 70
Asn Asp Thr Gly Phe Tyr
85
Asn Glu Glu Ala Thr Gly
100
Pro Ser Ile Ser Ser Asn
115
Val Ala Phe Thr Cys Glu
130 135
Trp Val Asn Asn Gln Ser
145 150
Asn Gly Asn Arg Thr Leu
165
Ala Ser Tyr Lys Cys Glu
180
Asp Ser Val Ile Leu Asn
195
Ser Pro Leu Asn Thr Ser
210 215
Cys His Ala Ala Ser Asn
225 230
Gly Thr Phe Gln Gln Ser
245
Val Asn Asn Ser Gly Ser
260
Gly Leu Asn Arg Thr Thr
275
Pro Lys Pro Phe Ile Thr

clia

Thr
Asn
Val
40

Ala
Ala
Thr
Gln
Asn
120
Pro
Leu
Thr
Thr
Val
200
Tyr
Pro
Thr
Tyr
Val

280
Ser

CEA nguoi-His (hCEA-

Pro Phe Asn Val Ala
10
Leu Pro Gln His Leu

25 30

Asp Gly Asn Arg Gln
45
Thr Pro Gly Pro Ala
60
Ser Leu Leu Ile Gln
75
Leu His Val Ile Lys
90
Phe Arg Val Tyr Pro
105 110
Ser Lys Pro Val Glu
125
Glu Thr Gln Asp Ala
140
Pro Val Ser Pro Arg
155
Leu Phe Asn Val Thr
170
Gln Asn Pro Val Ser

185 190

Leu Tyr Gly Pro Asp
205
Arg Ser Gly Glu Asn
220
Pro Ala Gln Tyr Ser
235
Gln Glu Leu Phe Ile
250
Thr Cys Gln Ala His

265 270

Thr Thr Ile Thr Val
285
Asn Asn Ser Asn Pro

His)

Glu Gly
15
Phe Gly

Ile Ile
Tyr Ser

Asn Ile
80

Ser Asp

95

Glu Leu

Asp Lys
Thr Tyr
Leu Gln
160
Arg Asn
175
Ala Arg
Ala Pro

Leu Asn

Trp Phe
240

Pro Asn

255

Asn Ser

Tyr Ala

vVal Glu

Lys
Tyr
Gly
Gly
Ile
Leu
Pro
Asp
Leu
Leu
Asp
Arg
Thr
Leu
Val
Ile
Asp
Glu

Asp

Glu
Ser
Tyr
Arg
Gln
Val
Lys
Ala
Trp
Ser
Thr
Ser
Ile
Ser
Asn
Thr
Thr
Pro

Glu
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290 295 300
Asp Ala Val Ala Leu Thr Cys Glu Pro Glu Ile Gln Asn Thr Thr Tyr
305 310 315 320
Leu Trp Trp Val Asn Asn Gln Ser Leu Pro Val Ser Pro Arg Leu Gln
325 330 335
Leu Ser Asn Asp Asn Arg Thr Leu Thr Leu Leu Ser Val Thr Arg Asn
340 345 350
Asp Val Gly Pro Tyr Glu Cys Gly Ile Gln Asn Glu Leu Ser Val Asp
355 360 365
His Ser Asp Pro Val Ile Leu Asn Val Leu Tyr Gly Pro Asp Asp Pro
370 375 380
Thr Ile Ser Pro Ser Tyr Thr Tyr Tyr Arg Pro Gly Val Asn Leu Ser
385 390 395 400
Leu Ser Cys His Ala Ala Ser Asn Pro Pro Ala Gln Tyr Ser Trp Leu
405 410 415
Ile Asp Gly Asn Ile Gln Gln His Thr Gln Glu Leu Phe Ile Ser Asn
420 425 430
Ile Thr Glu Lys Asn Ser Gly Leu Tyr Thr Cys Gln Ala Asn Asn Ser
435 440 445
Ala Ser Gly His Ser Arg Thr Thr Val Lys Thr Ile Thr Val Ser Ala
450 455 460
Glu Leu Pro Lys Pro Ser Ile Ser Ser Asn Asn Ser Lys Pro Val Glu
465 470 475 480
Asp Lys Asp Ala Val Ala Phe Thr Cys Glu Pro Glu Ala Gln Asn Thr
485 490 495
Thr Tyr Leu Trp Trp Val Asn Gly Gln Ser Leu Pro Val Ser Pro Arg
500 ' 505 510
Leu Gln Leu Ser Asn Gly Asn Arg Thr Leu Thr Leu Phe Asn Val Thr
515 520 525
Arg Asn Asp Ala Arg Ala Tyr Val Cys Gly Ile Gln Asn Ser Val Ser
530 535 540
Ala Asn Arg Ser Asp Pro Val Thr Leu Asp Val Leu Tyr Gly Pro Asp
545 550 555 560
Thr Pro Ile Ile Ser Pro Pro Asp Ser Ser Tyr Leu Ser Gly Ala Asn
565 570 575
Leu Asn Leu Ser Cys His Ser Ala Ser Asn Pro Ser Pro Gln Tyr Ser
580 585 590
Trp Arg Ile Asn Gly Ile Pro Gln Gln His Thr Gln Val Leu Phe Ile
595 600 605
Ala Lys Ile Thr Pro Asn Asn Asn Gly Thr Tyr Ala Cys Phe Val Ser
610 615 620
Asn Leu Ala Thr Gly Arg Asn Asn Ser Ile Val Lys Ser Ile Thr Val
625 630 635 640
Ser Ala Ser Gly Thr Ser Pro Gly Leu Ser Ala His His His His His
645 650 655
His

<210> 2

<211> 883

<212> PRT

<213> Trinh tuy nhdn tao

<220>
<221> PEPTIT
<223> Trinh tuy protein ctia CEA ngudi-Fc (hCEA-Fc)

<400> 2
Lys Leu Thr Ile Glu Ser Thr Pro Phe Asn Val Ala Glu Gly Lys Glu
1 5 10 15



Val Leu Leu Leu
20
Trp Tyr Lys Gly
35
Val Ile Gly Thr
50
Glu Ile Ile Tyr
65
Asn Asp Thr Gly
85
Asn Glu Glu Ala
100
Pro Ser Ile Ser
115
Val Ala Phe Thr
130
Trp Val Asn Asn
145
Asn

Val
Glu
Gln
Pro

70
Phe
Thr
Ser
Cys

Gln
150

165

Ala
180

Asp
195

Ser
210

His
Arg
Gln
55
Asn
Tyr
Gly
Asn
Glu

135
Ser

Gly Asn Arg Thr Leu
Ser Tyr Lys Cys Glu
Ser Val Ile Leu Asn

Pro Leu Asn Thr Ser

215

Cys His Ala Ala Ser Asn

225
Gly Thr Phe Gln

230
Gln

245

Val Asn Asn Ser
260

Gly Leu Asn Arg

‘ 275

Pro Lys Pro

290

Asp Ala Val

305

Leu Trp Trp

Phe

Ala

Val

Leu Ser Asn
340

Gly
Thr
Ile

Leu
310

Ser

Ser

Thr

Thr

295
Thr

Asn Asn
325

Asp Asn Arg

Asp Val Gly Pro Tyr Glu

355

His Ser Asp Pro Val Ile

370

375

Thr Ile Ser Pro Ser Tyr

385

390

Leu Ser Cys His Ala Ala
405

Ile Asp Gly Asn
420
Ile Thr Glu Lys
435
Ala Ser Gly His
450

Glu Leu Pro Lys
465

Asp Lys Asp Ala

Ile

Asn

Ser

Pro Ser Ile

470

Val Ala Phe

485

Thr Tyr Leu Trp Trp Val Asn

Gln
Ser

Arg
455

51518

Asn Leu Pro Gln
25

Val Asp

40

Ala

Gly Asn
Thr Pro Gly
60
Leu Leu
75
Leu His Val
90
Gln Phe Arg Val
105
Asn Ser Lys Pro
120
Pro

Ala Ser

Thr

Glu Thr Gln

His
Arg
45
Pro
Ile
Ile
Tyr
Val

125
Asp

140

Pro Val Ser
155
Leu Phe Asn
170
Thr Gln Asn
185
Leu Tyr

Leu
Thr
Pro
Val

200
Tyr

Gly

Arg Ser

Pro

Val

val

Pro
205

220

Pro Ala
235

Pro

Thr
250
Tyr Thr Cys
265
Val Thr
280
Ser Asn

Thr

Asn

285

300

Pro Glu
315
Gln Ser Leu Pro
330
Thr Leu Thr Leu

345
Gly Ile Gln

Cys Glu

Cys
360

Leu Asn Val Leu

Ile
Val
Leu
Asn

365
Tyr

380

Thr Tyr Tyr Arg
395
Asn Pro Pro
410
His Thr
425

Leu

Ser

Gln Gln

Gly Thr
440
Thr

Tyr

Thr Val Lys

Pro
Ala
Glu
Cys

445
Thr

460

Ser Asn
475
Thr Cys Glu

490
Gly Gln Ser

Ser

Asn

Pro

Leu

Leu
30
Gln
Ala
Gln
Lys
Pro
110
Glu
Ala
Arg
Thr
Ser

190
Asp

Gly Glu Asn
Gln Tyr Ser
Gln Glu Leu Phe Ile

Gln Ala His

270

Ile Thr Val

Ser Asn Pro

Gln
Ser
Ser

350
Glu
Gly
Gly
Gln
Leu

430
Gln
Ile
Ser

Glu

Pro

Phe Gly

Ile Ile

Tyr Ser
Ile
80
Ser Asp
95

Glu Leu

Asn

Asp Lys
Thr Tyr

Leu Gln
160

Arg Asn

175

Ala Arg

Ala Pro
Leu Asn

Trp Phe
240

Pro Asn

255

Asn Ser

Tyr Ala
Val Glu

Asn Thr
320

Pro Arg

335

Val Thr

Leu Ser
Pro Asp

Val Asn
400

Tyr Ser

415

Phe Ile

Ala Asn
Thr Val

Lys Pro
480

Ala Gln

495

Val Ser

Tyr Ser

Gly Tyr
Gly Arg
Ile Gln
Leu Val

Pro Lys

Asp Ala
Leu Trp
Leu Ser
Asp Thr
Arg Ser

Thr Ile
Leu Ser
Val Asn

Ile Thr

Asp Thr
Glu Pro
Asp Glu
Thr Tyr
Leu Gln
Arg Asn
Val Asp
Asp Pro

Leu Ser
Trp Leu
Ser Asn
Asn Ser

Ser Ala
Val Glu
Asn Thr

Pro Arg
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500

Leu Gln Leu
515
Arg Asn Asp
530
Ala Asn
545
Thr Pro

Arg
Ile

Leu Asn Leu

Ser Asn Gly

Ala Arg Ala
535
Ser Asp Pro
550
Ile Ser Pro
565
Ser Cys His

580

Trp Arg Ile
595
Ala Lys Ile
610
Asn Leu
625
Ser Ala

Ala
Ser

Asp Lys Thr

Asn Gly Ile

Thr Pro Asn
615
Gly Arg
630
Gly Thr Ser
645
His Thr Cys

Thr

660

Gly Pro Ser
675
Ile Ser Arg
690
Glu Asp Pro
705
His Asn Ala

Arg Val Vval

Val Phe Leu

Thr Pro Glu
695
Val Lys
710
Lys Thr Lys
725
Ser Val Leu

Glu

740

Lys Glu Tyr
755
Glu Lys Thr
770
Tyr Thr Leu
785
Leu

Thr Cys

Trp Glu Ser

Lys Cys Lys

Ile Ser Lys
775
Pro Ser
790
Leu Val Lys
805
Asn Gly Gln

Pro

820

Val Leu Asp
835

Lys Ser

850

His Glu Ala

865

Pro Gly Lys

Asp

<210> 3

<211l> 660
<212> PRT
<213>

<220>

<221>
<223>

<400> 3

Ser Asp Gly

Arg Trp Gln

855

Leu His Asn
870

Trinh tu nhédn tao

PEPTIT
Trinh tu protein cta CEA khi cynomolgus-His

51518

505
Asn
520
Tyr

Val Thr Leu

Arg Thr Leu Thr Leu

Val Cys Gly Ile

510
Phe
525

Gln Asn

540

Asp

555

Pro Asp Ser

570
Ala Ser
585

Gln

Ser

Pro Gln

600

Asn Asn Gly

Asn Asn Ser

Ser

Asn

His

Thr

Val Leu Tyr
Ser
575

Pro

Tyr Leu
Ser
590
Gln

Pro

Thr
605
Tyr Ala

val

Cys

620

Ile

635

Pro Gly Leu
650
Pro Pro Cys

665
Phe Pro
680

Val

Pro

Thr Cys

Phe Asn Trp

Ser
Pro
Lys

val

Val Lys Ser

Ala Glu Pro

655

Ala Pro Glu

670

Pro Lys
685

Vval val

Asp

Asp

700

Tyr

715

Pro Arg Glu

730
Val Leu
745
Val Ser
760

Ala Lys

Thr
Asn
Gly

Arg Asp Glu

Glu
His
Lys

Gln

Val Asp Gly
Asn
735
Trp

Gln Tyr

Gln Asp

750

Ala Leu
765

Pro Arg

Pro

Glu

780

Leu

795

Gly Phe Tyr
810
Pro Glu Asn
825
Ser Phe Phe
840
Gln Gly Asn

His Tyr Thr

Pro

Asn

Leu

Val

Thr Lys Asn
Ile
815
Tyr Lys Thr
830
Tyr Ser Lys
845
Phe Ser Cys

Ser Asp

860

Gln

875

Lys Ser Leu

Asn Val Thr

Ser Val Ser

Gly Pro
560
Gly

Asp

Ala Asn

Gln Tyr Ser

Leu Phe Ile

Phe Val Ser
Ile
640

Lys

Thr Vval

Ser Ser

Leu Leu Gly

Thr Leu Met

Val Ser His

Val Glu Val

720

Ser Thr Tyr

Leu Asn Gly

Ala Pro Ile

Pro Gln Val

Gln Vval
800
Ala

Ser

Val Glu

Thr Pro Pro

Leu Thr Vval

Ser Val Met

Ser Leu Ser

880

(cynoCEA-His)
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Gln Leu Thr Ile

1 5

Val Leu Leu Leu

20
Trp Tyr Lys Gly
35
Val Ile Arg Thr
50

Glu Thr Ile Asp

65

Ser Asp Thr Gly
85

Asn Glu Glu Ala

100
Pro Tyr Ile Thr
115
Val Ala Leu Thr
130

Trp Val Asn Asn

145

Ser

Asp Asn Arg

Glu
Ala
Glu
Gln
Phe

70
Ser
Thr
Ser
Cys

Gln

Ser
His
Arg
Gln
55
Asn
Tyr
Gly

Asn

Glu

51518

Arg Pro Phe
10
Asn Val Ser
25
Val Asp
40
Ile Thr

Ala

Pro

Ala Ser Leu

75

Thr Ile Gln
90
Gln Phe Arg
105
Asn Ser Asn
120
Pro

Glu Thr

135.

Ser

150

Thr

165

Thr Ser Tyr Lys
180
Pro Val Thr

195
Pro Leu Asn
210
Cys His Ala Ala
225

Gly Thr Phe Gln

Asp

Ser

Cys
Leu
Thr

Ser

Leu

Glu

Asn

Pro

215
Asn

230

Gln

245

Val Asn Asn Ser
260
Gly Leu Asn Arg
275
Pro Lys Pro Tyr
290

Asp Ala Val Thr
305

Leu Trp Trp Val

Gly
Thr
Ile

Leu

Ser

Ser

Thr

Thr

295
Thr

310

Asn

325

Leu Ser Asn Asp
340
Asp Thr Thr Phe
355
Arg Ser Asp
370
Thr Ile Ser
385
Leu Ser Cys

Pro

Pro

His

Asn
Tyr
Val

Leu

Asn
Arg
Glu
Thr

375
Asn

390

Ala

405

Val Asn Gly Thr
420
Ile Thr Val Asn
435
Ala Thr Gly Leu
450

Glu Leu Pro Lys
465

Asp Lys Asp Ala

Phe

Asn

Asn

Pro

Ala
Gln
Ser
Arg

455
Tyr

470

Val Thr Leu Thr

Leu Pro Val

Asn
Gln
Ser
Gly

60
Leu
val
Val

Pro

Gln

Val
Asn
Arg
45
Pro
Ile
Ile
Tyr
Ile

125
Asp

140

Ser

155

Thr Val Phe

170
Gln Asn
185
Val Leu
200

Tyr Arg

Thr
Tyr
Ala

Pro Thr Ala

Asn
Pro
Gly

Gly

Pro

Ile

Val

Pro

205
Glu

220

Gln

235

Thr Gln Glu
250
Tyr Met Cys
265
Val Thr Ala
280
Ser Asn Asn

Cys Glu Pro

Leu

Gln

Ile

Ser

Tyr
Phe
Ala
Thr

285
Asn

300

Glu

315

Gln Arg Leu
330
Thr Leu Thr
345
Cys Glu Thr
360
Leu Asn Val

Thr Pro Tyr

Ser

vVal

Gln

Leu

Thr
Val
Phe
Asn

365
Tyr

380

Arg

395

Ser Asn Pro
410

Gln Ser Thr
425

Gly Ser

440

Thr

Tyr
Thr Val

Ile Ser Ser

Ala

Gln

Met

Thr

Ala
Ala
Glu
Cys

445
Ala

460

Asn Asn Ser

475

Cys Glu Pro Val

Ala Glu
15

Leu Phe

30

Arg Ile

Gly
Gly
Gly

Ala His Ser
val
80
Lys Glu Asp
95
Glu

Gln Asn

Pro Leu
110
Glu

Asp Lys

Thr Thr Tyr
Glu
160

Asn

Arg Leu

Pro Arg
175
Ser Val
190

Asp

Arg

Ala Pro

Tyr Leu Asn
Phe
240
Pro Asn
255

Asn Ser

Phe Trp

Ile

His
270
Val Tyr Ala

Pro Ile Glu

Gln Asp Thr
320

Ser Arg

335

Ile Pro

Ser

Asn
350
Pro Val Ser

Gly Pro Asp
Glu Asn
400
Phe

Gly
Gln Tyr
415
Leu Phe TIle
430
Gln

Ala His

Ile Thr Vval
Asn Pro
480

Ala Glu

Lys
Tyr
Ser
Gly
Thr
Leu
Pro
Asp
Leu
Leu
Asp
Arg
Thr
Leu
Val
Ile
Ala
Glu
Asp
Thr
Leu
Arg
Val
Ala
Leu
Trp
Pro
Asn
Tyr
Ile

Asn

Glu
Ile
Cys
Arg
Gln
Val
Lys

Ala

Ser
Ile
Thr
Asn
Thr
Thr
Leu
Lys
Tyr
Glu
Asn
Arg
Pro
Asn
Phe
Asn
Ser
Val
Glu

Thr



485

Thr Tyr Leu Trp
500
Leu Gln Leu Ser
515

Arg Asn Asp Thr
530

Ala Lys

545

Thr Pro

Arg Ser

Trp Val Asn Asn Gln Ser Leu Ser Val

Asn

Gly Pro Tyr

Asp

550
Ile Ile Ser Pro Pro

565

Leu Asn
580
Trp Leu Ile Asn
595
Ser Lys Ile
610
Asn Leu Ala
625
Ser Ser Gly

Thr
Thr

Asp

Leu Ser Cys His Ser

Gly
Ser

Gly

630

Ser

645

His His His His
660

<210> 4

<211> 702
<212> PRT
<213>

<220>
<221>
<223>
(hCEA-CHO)

PEPTIT

<400> 4
Met Glu Ser Pro
1 5
Arg Leu Leu Leu
20
Thr Ala Lys
35
Lys Glu Vval
50
Tyr Ser
65
Gly Tyr

Leu
Leu

Trp Tyr

Val Ile
85
Glu Ile
100
Ile Gln Asn Asp
115
Leu Val Asn
130
Pro Lys
145
Asp Ala

Gly Arg

Glu
Pro Ser

Val Ala

Ser
Thr
Thr
Leu
Lys

70
Gly
Ile
Thr

Glu

Ile

150

Phe

165

Leu Trp Trp
180

Leu Ser

51518

490

505
Gly Asn
520

535
Pro Val Thr Leu
Asp Leu
570
Asp Ser
585
Thr Leu Arg
600
Asn Asn
615
Arg Asn

Gln
Asn Gly

Asn

Arg Ile Leu Thr Leu Leu

Glu Cys Gly Ile Gln Asn

495

Ser
510

Ser
525

Ser

540

Asn

555

Ser

Asn

His

Ala

Val Thr Tyr Gly
560
Tyr Arg Ser Gly

575
Pro Ser Pro

590
Thr Gln Val
605

Tyr Ala Cys

Gln

Leu

Phe

620

Ser Ile Val Lys Asn

635

Ala Pro Gly

650

Trinh tu nhin tao

Ala Pro Pro His
10
Ala Ser Leu Leu
25
Ile Glu Ser
40
Leu Val His
55
Gly Glu Arg

Thr
Asn

Val

75

Thr Gln Gln Ala
90

Tyr Pro Asn Ala

105

Gly Phe Tyr
120

Ala Thr Gly

135
Ser Ser Asn

Thr
Gln
Asn

Thr Cys Glu Pro
170

185

Arg
Thr
Pro
Leu

60
Asp
Thr
Ser

Leu

Phe

Ile
640

Ser Ser Gly Leu Ser Ala

655

Trinh ty protein ctua CEA ngudi dugc biéu hién trén

Trp Cys Ile Pro

15
Trp Asn
30

Asn Val

Phe Pro

Phe Ala
45
Pro Gln His Leu
Gln
80

Ala

Gly Asn Arg

Pro Gly Pro
95
Leu TIle
110
Val Ile

Leu Gln

His
125
Arg Val Tyr

Lys

Pro

140

Ser

155

Glu

Val Asn Asn Gln Ser Leu Pro

Asn Gly Asn Arg Thr Leu Thr Leu

Glu
160
Ala

Lys Pro Val

Thr Gln Asp

175

Val Ser Pro
190

Phe Asn Val

Arg

Thr

Pro
val
Glu
Pro
Ala
Tyr
Phe
Val
Ser

His

Arg
Thr
Ser
Asp
Asn
Ser
Ile
Ser
Val

His
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bé mat té bao CHO

Trp
Pro
Glu
Phe
Ile
Tyr
Asn
Ser
Glu
Asp
Thr
Leu

Arg

Gln
Thr
Gly
Gly
Ile
Ser
Ile
Asp
Leu
Lys
Tyr
Gln

Asn



195
Asp Thr Ala Ser Tyr Lys

210 215

225 230
Thr Ile Ser Pro Leu Asn
245
Leu Ser Cys His Ala Ala
260
Val Asn Gly Thr Phe Gln
275
Ile Thr Val Asn Asn Ser
290 295
Asp Thr Gly Leu Asn Arg
305 310
Glu Pro Pro Lys Pro Phe
325
Asp Glu Asp Ala Val Ala
340
Thr Tyr Leu Trp Trp Val
355
Leu Gln Leu Ser Asn Asp
370 375
Arg Asn Asp Val Gly Pro
385 390
Val Asp His Ser Asp Pro
405
Asp Pro Thr Ile Ser Pro
420
Leu Ser Leu Ser Cys His
435
Trp Leu Ile Asp Gly Asn
450 455
Ser Asn Ile Thr Glu Lys
465 470
Asn Ser Ala Ser Gly His
485
Ser Ala Glu Leu Pro Lys
500
Val Glu Asp Lys Asp Ala
515
Asn Thr Thr Tyr Leu Trp
530 535
Pro Arg Leu Gln Leu Ser
545 550
Val Thr Arg Asn Asp Ala
565
Val Ser Ala Asn Arg Ser
580
Pro Asp Thr Pro Ile Ile
595
Ala Asn Leu Asn Leu Ser
610 615
Tyr Ser Trp Arg Ile Asn
625 630
Phe Ile Ala Lys Ile Thr
645
Val Ser Asn Leu Ala Thr
660
Thr Val Ser Ala Ser Gly
675

51518

200

205

Cys Glu Thr Gln Asn
220
Arg Ser Asp Ser Val Ile Leu Asn Val Leu Tyr

235
Thr Ser Tyr Arg
250
Ser Asn Pro Pro
265
Gln Ser Thr Gln
280

Ser

Ala

Glu
285

Pro
Gly
Gly
Gln

270
Leu

Gly Ser Tyr Thr Cys Gln
300
Thr Thr Val Thr Thr Ile

315

Ile Thr Ser Asn Asn Ser

330

Leu Thr Cys Glu Pro Glu

345

350

Asn Asn Gln Ser Leu Pro

360
Asn Arg Thr Leu

365
Thr

380

Tyr Glu Cys Gly
395
Val Ile Leu Asn
410
Ser Tyr Thr Tyr
425

Ala Ala Ser Asn
440

Ile Gln Gln His

Ile
Val
Tyr
Pro

445
Thr

460

Asn Ser Gly Leu
475
Ser Arg Thr Thr
490
Pro Ser Ile Ser
505

Val Ala Phe Thr
520

Trp Val Asn Gly

Tyr
Val
Ser
Cys

525
Gln

540
Asn Gly Asn Arg Thr Leu

555
Arg Ala Tyr Val
570
Asp Pro Val Thr
585

Ser Pro Pro Asp
600

Cys His Ser Ala

Cys
Leu
Ser

605
Ser

620

Gly Ile Pro Gln
635
Pro Asn Asn Asn
650
Gly Arg Asn Asn
665

Thr Ser Pro Gly
680

Gln
Gly
Ser

Leu
685

Leu
Gln
Leu
Arg

430
Pro
Gln
Thr
Lys
Asn

510
Glu

Ser

Gly
Asp
590
Ser
Asn
His
Thr
Ile

670
Ser

Val Ser

Pro Asp
240

Glu Asn

255

Tyr Ser

Phe Ile
Ala His

Thr Val
320

Asn Pro

335

Ile Gln

Val Ser
Leu Ser

Asn Glu
400

Tyr Gly

415

Pro Gly

Ala Gln
Glu Leu

Cys Gln
480

Thr Ile

495

Asn Ser

Pro Glu
Leu Pro

Thr Leu
560

Ile Gln

575

Val Leu

Tyr Leu

Pro Ser

Thr Gln
640

Tyr Ala

655

Val Lys

Ala Gly

Ala
Ala
Leu
Trp
Pro
Asn
Tyr
Val
Asn
Pro
Val
Leu
Pro
Val
Tyr
Phe
Ala
Thr
Lys
Ala
Val
Phe
Asn
Tyr
Ser
Pro
Val
Cys
Ser

Ala

Arg
Pro
Asn
Phe
Asn
Ser
Ala
Glu
Thr
Arg
Thr
Ser
Asp
Asn
Ser
Ile
Asn
Val
Pro
Gln
Ser
Asn
Ser
Gly
Gly
Gln
Leu
Phe
Ile

Thr
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Val Gly Ile Met Ile Gly Val Leu Val Gly Val Ala Leu Ile
690 695 700

<210> 5

<211l> 690

<212> PRT

<213> Trinh ty nhin tao

<220>

<221> PEPTIT

<223> Trinh tu protein cia CEA khi cynomolgus dugc biédu hién trén bé mit
té bdo CHO (cynoCEA-CHO)

<400> 5
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala Ile Leu Lys Gly
1 5 ' 10 15
Val Gln Cys Gln Leu Thr Ile Glu Ser Arg Pro Phe Asn Val Ala Glu
20 25 30
Gly Lys Glu Val Leu Leu Leu Ala His Asn Val Ser Gln Asn Leu Phe
35 40 45
Gly Tyr Ile Trp Tyr Lys Gly Glu Arg Val Asp Ala Ser Arg Arg Ile
50 55 60
Gly Ser Cys Val Ile Arg Thr Gln Gln Ile Thr Pro Gly Pro Ala His
65 70 75 80
Ser Gly Arg Glu Thr Ile Asp Phe Asn Ala Ser Leu Leu Ile Gln Asn
85 90 95
Val Thr Gln Ser Asp Thr Gly Ser Tyr Thr Ile Gln Val Ile Lys Glu
100 105 110
Asp Leu Val Asn Glu Glu Ala Thr Gly Gln Phe Arg Val Tyr Pro Glu
115 120 125
Leu Pro Lys Pro Tyr Ile Thr Ser Asn Asn Ser Asn Pro Ile Glu Asp
130 135 140
Lys Asp Ala Val Ala Leu Thr Cys Glu Pro Glu Thr Gln Asp Thr Thr
145 150 155 160
Tyr Leu Trp Trp Val Asn Asn Gln Ser Leu Pro Val Ser Pro Arg Leu
165 170 175
Glu Leu Ser Ser Asp Asn Arg Thr Leu Thr Val Phe Asn Ile Pro Arg
180 185 190
Asn Asp Thr Thr Ser Tyr Lys Cys Glu Thr Gln Asn Pro Val Ser Val
195 200 205
Arg Arg Ser Asp Pro Val Thr Leu Asn Val Leu Tyr Gly Pro Asp Ala
210 215 220
Pro Thr Ile Ser Pro Leu Asn Thr Pro Tyr Arg Ala Gly Glu Tyr Leu
225 230 235 240
Asn Leu Thr Cys His Ala Ala Ser Asn Pro Thr Ala Gln Tyr Phe Trp
245 250 255
Phe Val Asn Gly Thr Phe Gln Gln Ser Thr Gln Glu Leu Phe Ile Pro
260 265 270
Asn Ile Thr Val Asn Asn Ser Gly Ser Tyr Met Cys Gln Ala His Asn
275 280 285
Ser Ala Thr Gly Leu Asn Arg Thr Thr Val Thr Ala Ile Thr Val Tyr
290 295 300
Ala Glu Leu Pro Lys Pro Tyr Ile Thr Ser Asn Asn Ser Asn Pro Ile
305 310 315 320
Glu Asp Lys Asp Ala Val Thr Leu Thr Cys Glu Pro Glu Thr Gln Asp
325 330 335
Thr Thr Tyr Leu Trp Trp Val Asn Asn Gln Arg Leu Ser Val Ser Ser
340 345 350
Arg Leu Glu Leu Ser Asn Asp Asn Arg Thr Leu Thr Val Phe Asn Ile
355 360 365



Pro Arg Asn Asp Thr Thr Phe

370

375

Ser Val Arg Arg Ser Asp

385

390

Asp Ala Pro Thr Ile Ser
405
Asn Leu Asn Leu Ser Cys

420

Phe Trp Phe Val Asn Gly

435

Ile Pro Asn Ile Thr Val

450

455

His Asn Ser Ala Thr Gly

465

470

Val Tyr Val Glu Leu Pro
485
Pro Ile Glu Asp

500

Glu Asn Thr Thr

515

Ser Pro Arg Leu

530

Ser Val Thr Arg

545

Ser Glu Ser Ala
565
Gly Pro Asp Thr

580

Gly Ala Asn Leu

595

Gln Tyr Ser Trp

610

Leu Phe Ile Ser

625

Phe Val Ser Asn
645

Ile Ser

Ala Arg

660

675

Leu Met

690

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

<220>

<221>
<223>

<400>

6
526
PRT

Trinh tu nhén tao

PEPTIT

Lys Asp
Tyr Leu
Gln Leu

535
Asn Asp

550

Lys Arg
Pro Ile

Asn Leu

Leu Ile

615

Lys Ile
630
Leu Ala

Pro
Pro
His
Thr
440

Asn
Leu
Lys
Ala
Trp
520

Ser
Thr
Ser
Ile
Ser
600

Asn

Thr

Thr

Val Ser Ser Gly Asp

680

51518

Tyr Glu Cys Glu
380
Val Thr Leu Asn
395
Leu Asn Thr Pro
410
Ala Ala Ser Asn
425
Phe Gln Gln Ser
445
Asn Ser Gly Ser
460
Asn Arg Thr Thr
475
Pro Tyr Ile Ser
490
Val Thr Leu Thr
505
Trp Val Asn Asn
525
Asn Gly Asn Arg
540
Gly Pro Tyr Glu
555
Asp Pro Val Thr
570
Ser Pro Pro Asp
585
Cys His Ser Asp
605
Gly Thr Leu Arg
620
Ser Asn Asn Asn
635
Gly Arg Asn Asn
650
Ser Ala Pro Gly
665

Ala Thr Val Gly Ile Ile Ile Gly Met

685

Thr Gln Asn

Val Leu Tyr
400
Tyr Arg Ala
415
Pro Ala Ala
430
Thr Gln Glu

Tyr Met Cys

Val Thr Ala
480
Ser Asn Asn
495
Cys Glu Pro
510
Gln Ser Leu

Ile Leu Thr

Cys Gly Ile
560
Leu Asn Val
575
Leu Ser Tyr
590
Ser Asn Pro

Gln His Thr

Gly Ala Tyr
640
Ser Ile Val
655
Ser Ser Gly
670
Leu Val Gly

Pro
Gly
Gly
Gln
Leu
Gln
Ile
Ser
Val
Ser
Leu
Gln
Thr
Arg
Ser
Gln
Ala
Lys
Leu

Val

Trinh tu protein clia CEACAM1 ngudi dugc biédu hién trén
CHO (CEACAM1-CHO)

6

Met Gly His Leu Ser Ala Pro Leu His Arg Val

1

5

10

Gly Leu Leu Leu Thr Ala Ser Leu Leu Thr Phe

20

25

Thr Ala Gln Leu Thr Thr Glu Ser Met Pro Phe

35

40

45

Arg Val Pro
15

Trp Asn Pro

30

Asn Val Ala

Trp
Pro

Glu
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Val
Pro
Glu
Tyr
Phe
Ala
Thr
Asn
Ala
Val
Leu
Asn
Tyr
Ser
Pro
Val
Cys
Asn
Ser

Ala

bé mit té& bio

Gln
Thr

Gly



Lys Glu Val Leu
50
Tyr Ser Trp Tyr
65
Gly Tyr Ala Ile
85
Gly Arg Glu Thr
100
Thr Gln Asn Asp
115
Leu Val Asn
130
Pro Lys
145
Asp Ala

Glu
Pro Ser

Val Ala

Leu
55
Gly

Leu

Lys
70
Gly Thr

Ile Tyr

Thr Gly
Ala
135
Ser

Glu

Ile
150

Phe Thr

165

Leu Trp Trp Ile
180
Leu Ser Asn Gly

195
Asp Thr Gly
210

Ser Asp

Pro
Arg Pro
225
Thr

Ile Ser Pro

Asn Asn

Asn Arg
Glu
215
Thr

Tyr

Val
230
Ser Asp

245

Leu Ser Cys Tyr
260

Ile Asn Gly Thr
275

Ile Thr Val Asn

290

Val Thr Gly Cys Asn Arg Thr Thr Val

305
Leu Ser Pro Val

Ala Ala

Phe Gln

Asn Ser
295

310
Val Ala

325

Val Thr Gly Asp
340
Thr Gly Ile Ser
355
Ser Glu Arg Met
370

Pro Val Lys Arg
385

Pro Ile Ser Lys

Lys Asp
Ile Arg

Lys Leu

375

Glu Asp
390

Asn Gln

405

Asn Ala Leu Pro
420
Ile Val Ile Gly
435
Ala Cys Phe Leu
450

Asp Leu Thr Glu
465

Ser Asn Asp Pro

Gln Glu
Val Val

His Phe

455

His Lys
470

Pro Asn

485

Asn Phe Glu Ala
500
Leu Thr Ala Thr
515

Gln Gln

Glu Ile

51518

Val His Asn Leu

60

Glu Arg Val Asp
75
Gln Gln Ala
90
Pro Asn Ala
105
Tyr Thr

Thr
Ser
Phe

120
Thr

Leu

Gly Gln Phe

Pro
Gly
Pro
Leu
Gln

125
His

140

Asn Asn Ser
155
Glu Pro Glu
170
Ser Leu
185
Thr Leu
200
Cys Glu

Ser
Cys
Gln

Pro

Thr Leu

Ile Gln

Asn

Thr

Val

Leu

205
Asn

220

Val Thr
235
Thr Tyr Tyr Arg

250
Ser Asn Pro
265
Gln Ser Thr
280
Gly Ser Tyr

Leu Asn

Pro

Gln

Thr

Tyr
Pro
Ala
Glu

285
Cys

300

315
Lys Pro Gln Ile
330
Ser Val Asn Leu
345

Trp Phe Phe Lys
360

Ser Gln Gly Asn

Lys Thr Ile

Lys
Thr
Asn

365
Thr

380

Ala Gly Thr Tyr Trp Cys

395

Ser Asp Pro Ile Met Leu

410

Asn Gly

425

Ala Leu
440

Gly Lys

Leu Ser Pro Gly

Val Ala Leu Ile

445

Thr Gly Arg Ala

460

Pro Ser
475

Lys Met
490

Pro Thr Gln Pro Thr Ser

505

Ile Tyr Ser Glu Val Lys

520

Val Ser Asn His

Asn Glu Val Thr

525

Gln Gln Leu

Asn Arg Gln
80
Gly Pro Ala
95

Leu Ile Gln
110

Val Ile Lys
Val Tyr Pro
Val Glu

160
Thr

Pro
Gln Asp
175
Ser Pro
190

Ser

Arg

Val Thr

Pro Val Ser

Gly Pro Asp
240
Ala Asn
255

Tyr

Gly

Gln
270
Leu

Ser

Phe Ile

His Ala Asn
vVal
320

Lys

Ile
Ala Ser
335
Cys Ser Thr
350
Gln

Ser Leu

Thr Leu Ser
Glu Vval
400
Asn Val
415
Ala Ile
430
Ala Val

Ser Asp

Thr Gln
480
Tyr Ser
495

Ala Ser
510

Lys Gln

Phe
Ile
Asn
Asn
Ser
Glu
Asp
Thr
Leu
Arg
Ala
Thr
Leu
Trp
Pro
Asn
Thr
Thr
Asn
Pro
Ile
Phe
Asn
Ala
Ala
Gln
Asp
Thr

Pro

Gly
Val
Ser
Val
Asp
Leu
Lys
Tyr
Gln
Asn
Asn
Pro
Ser
Leu
Asn
Ser
Glu
Thr
AsSp
Ser
Asn
Asn
Tyr
Gly

Leu
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<210> 7
<211>
<212>
<213>

<220>
<221>
<223>

<400> 7
Gln Ile
1

Thr Val

Gly Met

120
PRT
Mus musculus

MIEN
Trinh tu ving bién ddi chudi ning cta mAb47

Gln Leu Val
5
Lys Ile Ser
20
Ser Trp Val

35

Gly Trp
50

Ile Asn Thr

Lys Gly Arg Phe Ala

65
Leu Gln

70
Ile Asn Asn
85

Ala Arg Arg Gly Asn

Gly Thr

100
Thr Val Thr

115

<210> 8
<211>
<212>
<213>

<220>
<221>
<223>

<400> 8
Glu Ile
1

Glu Lys

Asn Leu

108
PRT
Mus musculus

MIEN
Trinh tu ving bién dbdi chudi nhe cua

Val Leu Thr
5
Val Thr Ile
20
His Trp Tyr

35

Ile Tyx
50

Gly Ser

65

Ala Glu

Leu Thr

<210> 9
<211>
<212>
<213>

<220>
<221>

Gly Thr Ser

Gly Ser Gly
70
Asp Ala Ala
85
Phe Gly Ala
100

119
PRT
Mus musculus

MIEN

51518

Gln Ser Gly Pro
10
Cys Lys Ala Ser
25
Lys Gln Ala Pro
40

Tyr Ser Gly Val

55

Phe Ser Leu Glu
75

Glu
Gly
Gly
Pro

60
Thr

Leu Lys Asn Glu Asp

90

Tyr Gly Arg Trp Asp

105
Val Ser Ser
120

Gln Ser Pro Ala
10
Thr Cys Ser Val
25
Gln Gln Lys
40
Asn Leu Ala
55
Thr Ser Tyr

Ser
Ser

Ser
75
Thr Tyr Tyr Cys
90
Gly Thr Lys Leu
105

Leu
Ser
Glu
Gly

60
Leu

Gln

Glu

Leu
Tyr
Lys
45
Thr
Ser
Thr

Phe

Met
Ser
Thr
45
Val
Thr

Gln

Leu

Lys Lys Pro

15
Thr Phe
30

Gly Leu Lys

Thr

Tyr Ala Asp
Ala Ser Thr
80
Ala Thr Tyr
95
Asp Val Trp
110

mAb47

Ala Ala
15
Ile

Ser

Thr
30
Ser

Ser
Pro Lys

Pro Val Arg

Ile Ser Ser
80

Ser Ile

95

Lys

Trp

Gly
Thr
Trp
Asp
Ala
Phe

Gly

Pro
Ser
Pro
Phe
Met

Tyr

Glu
Tyr
Met
Phe
Tyr
Cys

Thr

Gly
Ser
Trp

Ser
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<223> Trinh tu ving bién ddi chudi ndng cta mAb63

<400> 9
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Phe
20 25 30
Tyr Met Asn Trp Val Arg Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45
Gly Asp Ile Phe Pro Lys Asn Gly Asn Thr Asp Tyr Asn Arg Lys Phe
50 55 60
Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Asn Thr Val Tyr
65 70 75 80
Met Glu Phe Arg Ser Leu Thr Leu Glu Asp Ser Ala Ile Tyr Phe Cys
85 90 95
Ala Arg Ser Gly Tyr Gly Asn Tyr Val Phe Asp Tyr Trp Gly Gln Gly
100 105 110
Thr Ile Phe Thr Val Ser Ser
115

<210> 10

<211> 107

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh ty ving bién ddi chudi nhe clia mAb63

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

<210> 11

<211> 117

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu ving bién d&bi chudi ning cua mAb67

<400> 11
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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



51518 112/149

20 25 30
His Met Asn Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Tle
35 40 45
Gly Asp Ile Asn Pro Asp Ile Gly Gly Thr Ser Tyr Asn Gln Asn Phe
50 55 60
Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95
Ser Arg Trp Asp Phe Asp Ser Phe Ala Asn Trp Gly Gln Gly Thr Leu
100 105 110
Val Thr Val Ser Ala
115

<210> 12

<211> 111

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu ving bién dbi chudi nhe cua mAb67

<400> 12
Asp Ile Val Met Thr Gln Ser Pro Ala Ser Leu Ala Met Ser Leu Gly
1 5 10 15
Lys Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser Val Ser Ile Ile
20 25 30
Gly Thr Asn Leu Ile His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45
Lys Leu Leu Ile Tyr His Ala Ser Asn Leu Glu Thr Gly Val Pro Ala
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Ala Asp Phe Thr Leu Thr Ile Asp
65 70 75 80
Pro Val Glu Gly Asp Asp Val Ala Leu Tyr Tyr Cys Leu Gln Ser Arg
85 90 95
Lys Ile Pro Tyr Thr Phe Gly Gly Gly Thr Lys Met Glu Ile Lys
100 105 110

<210> 13

<21l> 122

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu ving bién dbdi chudi ning cua mAbl03

<400> 13
Gln Ile Gln Leu Val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15
Thr Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30
Gly Val Ile Trp Val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45
Gly Trp Ile Asn Thr Tyr Ser Gly Val Pro Thr Tyr Ala Asp Asp Phe
50 55 60
Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Phe
65 70 75 80



51518

Leu Gln Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys

85 90 95
Ala Arg Lys Lys Thr Leu Thr Thr Val Thr Pro Trp Phe Ala Tyr Trp
100 105 110
Gly Gln Gly Thr Leu Val Thr Val Ser Ala
115 120
<210> 14
<211> 115
<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu ving bién ddi chudi nhe cta mAbl03

<400> 14
Asp Leu Val Val Thr Gln Ser Ser Ser Ala Ser Phe Ser Leu Gly Ala
1 5 10 15
Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr Tyr Thr
20 25 30
Ile Glu Trp Tyr Gln Gln Gln Pro Leu Lys Pro Pro Lys Tyr Val Met
35 40 45
Glu Leu Lys Lys Asp Gly Ser His Ser Thr Gly Asp Gly Ile Pro Asp
50 55 60
Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg Tyr Leu Thr Ile Ser
65 70 75 80
Asn Ile Gln Pro Glu Asp Glu Ala Ile Tyr Ile Cys Gly Val Gly Asn
85 90 95
Thr Ile Lys Glu Gln Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Val
100 105 110
Thr Val Leu
115

<210> 15

<211> 5

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh ty HCDR1 chudi ndng cta mAb47

<400> 15
Thr Tyr Gly Met Ser
1 5

<210> 16

<211> 17

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu HCDR2 chudi ning cua mAb47/mAbl03

<400> 16
Trp Ile Asn Thr Tyr Ser Gly Val Pro Thr Tyr Ala Asp Asp Phe Lys
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Gly

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

<220>

<221>
<223>

<400>

Arg Gly Asn Tyr Gly Arg Trp Asp Phe Asp Val

1

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

<220>

<221>
<223>

<400>

Ser Val Ser Ser Thr Ile Ser Ser Ser Asn Leu His

1

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

<220>

<221>
<223>

<400>

51518

17

11

PRT

Mus musculus

MIEN
Trinh ty HCDR3 chudi nang cia mAb47
17
5 10
18
12

PRT
Mus musculus

MIEN
Trinh tu LCDR1 chudi nhe cla mAb47
18
5 10
19
7

PRT
Mus musculus

MIEN
Trinh tu LCDR2 chudi nhe cia mAb47

19

Gly Thr Ser Asn Leu Ala Ser

1

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

<220>

<221>
<223>

<400>

5

20

9

PRT

Mus musculus

MIEN
Trinh tu LCDR3 chudi nhe clia mAb47

20

Gln Gln Trp Ser Ile Tyr Pro Leu Thr

1

<210>

5

21

15

114/149



<211>
<212>
<213>

<220>

<221>
<223>

<400>

51518

5
PRT
Mus musculus

MIEN
Trinh ty HCDR1 chudi ning ctia mAbé63

21

Asp Phe Tyr Met Asn

1

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

<220>

<221>
<223>

<400>

Asp Ile Phe Pro Lys Asn Gly Asn Thr Asp Tyr Asn Arg Lys Phe Lys

1
Asp

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

<220>

<221>
<223>

<400>

5

22

17

PRT

Mus musculus

MIEN
Trinh tu HCDR2 chudi ndng cia mAb63
22

5 10

23

10

PRT

Mus musculus

MIEN
Trinh tu HCDR3 chudi ning cua mAb63

23

Ser Gly Tyr Gly Asn Tyr Val Phe Asp Tyr

1

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

<220>

<221>
<223>

<400>

Arg Thr Ser Gln Asp Ile Asn Ile Tyr Leu Asn

1

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

5 . 10

24

11

PRT

Mus musculus

MIEN
Trinh tuy LCDR1 chudi nhe cla mAb63

24

5 10

25

7

PRT

Mus musculus
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<220>
<221> MIEN
<223> Trinh ty LCDR2 chudi nhe cua mAbé3

<400> 25
Tyr Arg Ser Gly Leu Leu Ser
1 5

<210> 26

<211> 9

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh ty LCDR3 chudi nhe clia mAbé63

<400> 26
Gln Gln Gly Asn Thr Leu Pro Pro Thr
1 5

<210> 27

<211 5

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu HCDR1 chudi ning cua mAbé67

<400> 27
Asp Tyr His Met Asn
1 5

<210> 28

<211l> 17

<212> PRT

<213> Musg musculus

<220>
<221> MIEN
<223> Trinh ty HCDR2 chudi ndng cua mAb67

<400> 28

Asp Ile Asn Pro Asp Ile Gly Gly Thr Ser Tyr Asn Gln Asn Phe Lys
1 5 10 15

Gly

<210> 29

<211> 8

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
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<223> Trinh ty HCDR3 chudi ndng clia mAbé67

<400> 29
Trp Asp Phe Asp Ser Phe Ala Asn
1 5

<210> 30

<211> 15

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh ty LCDR1 chudi nhe ctia mAbé7

<400> 30
Arg Ala Ser Glu Ser Val Ser Ile Ile Gly Thr Asn Leu Ile His
1 5 10 15

<210> 31

<211> 7

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tyu LCDR2 chudi nhe cua mAb67

<400> 31
His Ala Ser Asn Leu Glu Thr
1 5

<210> 32

<211> 9

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tyu LCDR3 chudi nhe cta mAb67

<400> 32
Leu Gln Ser Arg Lys Ile Pro Tyr Thr
1 5

<210> 33

<21l1l> 5

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh ty HCDR1 chudi ndng cua mAblO3

<400> 33
Thr Tyr Gly Val Ile
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<210> 34

<211> 13

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu HCDR3 chudi n&ng clia mAbl03

<400> 34
Lys Lys Thr Leu Thr Thr Val Thr Pro Trp Phe Ala Tyr
1 5 10

<210> 35

<211> 12

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu LCDR1 chudi nhe clia mAbl03

<400> 35
Thr Leu Ser Ser Gln His Ser Thr Tyr Thr Ile Glu
1 5 10

<210> 36

<211> 11

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tuy LCDR2 chudi nhe cta mAb103

<400> 36
Leu Lys Lys Asp Gly Ser His Ser Thr Gly Asp
1 5 10

<210> 37

<211> 13

<212> PRT

<213> Mus musculus

<220>
<221> MIEN
<223> Trinh tu LCDR3 chudi nhe cta mAb103

<400> 37

Gly Val Gly Asn Thr Ile Lys Glu Gln Phe Val Tyr Val
1 5 10

<210> 38

<211> 17

<212> PRT



<213>

<220>
<221>
<223>

MIEN

<400> 38

Trinh tu nhén tao

51518

Trinh tu thé d6t bién (D61S) HCDR2 chudi ning cta mAb47/mAb103

Trp Ile Asn Thr Tyr Ser Gly Val Pro Thr Tyr Ala Ser Asp Phe Lys

1
Gly

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

39
120
PRT

<220>
<221>
<223>

MIEN

5

Trinh ty nhén tao

vdi ngudi h47VH1 clha mAb47

<400> 39
Glu vVal Gln
1
Ser Val Lys
20
Gly Met Ser
35
Gly Trp Ile
50
Lys Gly Arg
65
Leu Gln Ile

Ala Arg Arg

10

Gly Thr Thr
115

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

40
120
PRT

<220>
<221>
<223>

MIEN

Leu Val
5
Val Ser

Trp Val
Asn Thr

Phe Val
70
Ser Ser
85
Gly Asn
0
Val Thr

Gln

Cys

Arg

Tyr
55
Phe
Leu

Tyr

val

Trinh tu nhén tao

Ser
Lys
Gln
40

Ser
Ser
Lys
Gly

Ser
120

vdi nguoi h47VH2 cua mAb47

<400> 40

Glu Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys

1

5

10

Gly Ser Glu
10

Ala Ser Gly

25

Ala Pro Gly
Pro

60
Thr

Gly Val

Leu Asp

75

Ala Glu Asp
90

Arg Trp AsSp

105

Ser

10

Leu
Tyr
Gln
45
Thr
Ser

Thr

Phe

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr

20
Gly Met Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

35

Gly Trp Ile Asn Thr Tyr Ser Gly Val

40

25

Pro

45
Thr

15

Lys Lys Pro

15
Thr Phe
30

Gly Leu

Thr
Glu

Tyr Ala Asp
Val Ser Thr
80
Ala Val Tyr
95
Asp Val Trp
110

Pro

15
Thr Phe
30

Thr
Lys

Tyr Ala Asp

Gly
Thr
Trp
Asp
Ala
Tyr

Gly

Gly Ala

Thr Tyr

Ala
Tyr
Met
Phe
Tyr
Cys

Gln

Trp Met

Asp Phe

119/149

Trinh tu ving bién ddi chudi ning ctia khidng thé dugc lam tuong thich

Trinh tu ving bién dbi chudi ning clia khdng thé dugc lam tuong thich



51518

50 55 60
Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr
65 70 75 80
Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Arg Gly Asn Tyr Gly Arg Trp Asp Phe Asp Val Trp Gly Gln
100 105 110
Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 41
<211> 120
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<221> MIEN

120/149

<223> Trinh tu ving bién ddi chudi ndng cua khang thé& duoc lam tuong thich

véli ngudi h47VH3 cua mAb47

<400> 41
Glu Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30
Gly Met Ser Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met
35 40 ) 45
Gly Trp Ile Asn Thr Tyr Ser Gly Val Pro Thr Tyr Ala Asp Asp Phe
50 55 60
Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr
65 70 75 80
Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Arg Gly Asn Tyr Gly Arg Trp Asp Phe Asp Val Trp Gly Gln
100 105 110
Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 42

<211> 120

<212> PRT

<213> Trinh tu nhén tao

<220>
<221> MIEN

<223> Trinh tu ving bién ddi chudi ning cta khadng thé duoc lam tuong thich

vdi ngudi h47VH4 cua mAb47

<400> 42
Glu Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30
Gly Met Ser Trp Val Lys Gln Ala Pro Gly Gln Gly Leu Lys Trp Met
35 40 45
Gly Trp Ile Asn Thr Tyr Ser Gly Val Pro Thr Tyr Ala Ser Asp Phe
50 55 60
Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr
65 70 75 80



51518 121/149

Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Arg Arg Gly Asn Tyr Gly Arg Trp Asp Phe Asp Val Trp Gly Gln
100 105 110
Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 43
<211> 108
<212> PRT

<213> Trinh ty nhén tao

<220>

<221> MIEN

<223> Trinh tu ving bién ddi chudi nhe ctia khang thé dugc lam tuong thich
vdi ngudl h47VL1 cua mAb47

<400> 43
Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys
1 5 10 15
Glu Lys Val Thr Ile Thr Cys Ser Val Ser Ser Thr Ile Ser Ser Ser
20 25 30
Asn Leu His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Leu Leu
35 40 45
Ile Lys Gly Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Glu
65 70 75 80
Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ile Tyr Pro
85 90 95
Leu Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 44

<211> 108

<212> PRT

<213> Trinh tuyu nhén tao

<220>

<221> MIEN

<223> Trinh tu ving bién d8i chudi nhe cta khéng thé dugc lam tuong thich
vdi nguoil h47VL2 ciha mAb47

<400> 44
Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys
1 5 10 15
Glu Lys Val Thr Ile Thr Cys Ser Val Ser Ser Thr Ile Ser Ser Ser
20 25 30
Asn Leu His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Pro Leu
35 40 45
Ile Tyr Gly Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Asn Ser Leu Glu
65 70 75 80
Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ile Tyr Pro
85 90 95
Leu Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105



<210> 45
<211l> 108
<212> PRT

<213> Trinh ty nhdn tao

<220>
<221> MIEN

51518

122/149

<223> Trinh tyu ving bién dbi chudi nhe cta khang thé duoc lam tuong thich
vdi ngudi h47VL3 cua mAb47

<400> 45
Glu Ile Val Leu Thr
1 5
Glu Lys Val Thr Ile
20
Asn Leu His Trp Tyr
35
Ile Tyr Gly Thr Ser
50
Gly Ser Gly Ser Gly
65 70
Ala Glu Asp Ala Ala
85
Leu Thr Phe Gly Gln
100

<210> 46
<211l> 108
<212> PRT

<213> Trinh tu nhin tao

<220>
<221> MIEN

Gln
Thr
Gln
Asn
55
Thr

Thr

Gly

Ser Pro Asp Phe
10
Cys Ser Val Ser
25
Gln Lys Pro Asp
40
Leu Ala Ser Gly
60
Asp Tyr Thr Leu
75
Tyr Tyr Cys Gln
90
Thr Lys Leu Glu
105

Gln
Ser
Gln
45
Val
Thr

Gln

Ile

Ser Val Thr
15

Thr Ile Ser

30

Ser Pro Lys

Pro Ser Arg

ITle Asn Ser
80
Trp Ser Ile
95
Lys

Pro
Ser
Pro
Phe
Leu

Tyr

Lys
Ser
Trp
Ser
Glu

Pro

<223> Trinh tu ving bién ddi chudi nhe cua khéng thé dugc lam tuong thich
vdi ngudi h47vVL4 clua mAb47

<400> 46
Glu Ile Val Leu Thr
1 5
Glu Lys Val Thr Ile
20
Asn Leu His Trp Tyr
35
Ile Tyr Gly Thr Ser
50
Gly Ser Gly Ser Gly
65 70
Ala Glu Asp Ala Ala
85
Leu Thr Phe Gly Gln
100

<210> 47
<211> 17
<212> PRT

<213> Trinh tu nhén tao

<220>
<221> MIEN

Gln
Thr
Gln
Asn
55
Thr

Thr

Gly

Ser Pro Asp Phe
10
Cys Ser Val Ser
25
Gln Lys Pro Asp
40
Leu Ala Ser Gly
60
Ser Tyr Thr Leu
75
Tyr Tyr Cys Gln
90
Thr Lys Leu Glu
105

Gln
Ser
Gln
45
Val
Thr

Gln

Ile

Ser Val Thr
15

Thr Ile Ser

30

Ser Pro Lys

Pro Ser Arg

Ile Asn Ser
80
Trp Ser Ile
95
Lys

Pro
Ser
Pro
Phe
Leu

Tyr

Lys
Ser
Trp
Ser
Glu

Pro



51518 123/149

<223> Trinh tu thé dét bién (N54S8) HCDR2 chudi ning cia mAb63

<400> 47

Asp Ile Phe Pro Lys Ser Gly Asn Thr Asp Tyr Asn Arg Lys Phe Lys
1 5 10 15

Asp

<210> 48

<211> 119

<212> PRT

<213> Trinh tu nhén tao

<220>

<221> MIEN

<223> Trinh tu ving bién d8i chudi ning cta khang thé& duoc lam tuong thich
vdi ngudi h63VH1 cta mAbé3

<400> 48
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Phe
20 25 30
Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Asp Ile Phe Pro Lys Asn Gly Asn Thr Asp Tyr Asn Arg Lys Phe
50 55 60
Lys Asp Arg Val Thr Met Thr Arg 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
Ala Arg Ser Gly Tyr Gly Asn Tyr Val Phe Asp Tyr Trp Gly Gln Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115

<210> 49

<211> 119

<212> PRT

<213> Trinh tu nhén tao

<220>

<221> MIEN

<223> Trinh tu ving bién ddi chudi ni&ng cta khang thé duoc lam tuong thich
vdi ngudi h63VH2 cua mAbé63

<400> 49
Glu Vval Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Phe
20 25 30
Tyr Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Asp Ile Phe Pro Lys Asn Gly Asn Thr Asp Tyr Asn Arg Lys Phe
50 55 60
Lys Asp Arg Val Thr Leu Thr Val Asp Lys 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

51518

90

95

Ala Arg Ser Gly Tyr Gly Asn Tyr Val Phe Asp Tyr Trp Gly Gln Gly

100

105

Thr Leu Val Thr Val Ser Ser

115

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

50
119
PRT

<220>
<221>
<223>

MIEN

Trinh tu nhin tao

véi ngudi h63VH3 cua mAb63

<400> 50
Glu Val Gln Leu
1 5
Ser Val Lys Val
20
Tyr Met Asn Trp
35
Gly Asp Ile
50
Lys Asp Arg
65
Met Glu Phe

Phe
Ala

Ser
85
Ala Arg Ser Gly
100
Thr Leu Val Thr
115

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

51
119
PRT

<220>
<221>
<223>

MIEN

Val
Ser
Val
Pro
Thr

70
Ser

Tyr

Val

Gln Ser Gly Ala
10
Cys Lys Ala Ser
25
Arg Gln Ala Pro
40
Lys Asn Gly Asn
55
Leu Thr Val Asp
75
Leu Arg Ser Glu Asp
90
Gly Asn Tyr Val Phe
105
Ser Ser

Glu
Gly
Gly
Thr

60
Lys

Trinh tu nhdn tao

vdi nguoi h63VH4 cua mAbé63

<400> 51

Glu Val Gln Leu

1 5

Ser Val Lys Val
20

Tyr Met Asn

35
Gly Asp Ile
50

Lys Asp Lys

65

Met Glu Phe

Trp
Phe
Ala
Arg

85

Ala Arg Ser Gly
100

Val
Ser
Val
Pro
Thr

70

Ser

Tyr

Gln Ser Gly Ala
10
Lys Ala Ser
25

Ala Pro

Glu

Cys Gly
Gln
40

Asn

Arg Gly

Thr
60
Lys

Lys
55
Leu

Gly Asn
Thr Val Asp
75
Ser Glu Asp
90
Asn Tyr Val Phe
105

Leu Arg

Gly

val
Tyr
Gln
45
Asp
Ser

Thr

Asp

Val
Tyr
Gln
45
Asp
Ser
Thr

Asp

110

Lys Lys Pro

15
Thr Phe
30

Gly Leu

Gly

Thr Asp

Glu Trp

Tyr Asn Arg Lys

Thr Vval
80
Ala VvVal Tyr
95
Tyr Trp Gly
110

Thr Ser
Tyr

Gln

Lys Lys Pro

15
Thr Phe
30

Gly Leu

Gly

Thr Asp

Glu Trp

Tyr Asn Arg Lys

Thr Ser Thr Val
80
Ala Val Tyr
95
Tyr Trp Gly
110

Tyr

Gln

Trinh tu ving bién dbi chudi ning ctia khang thé& dugc lam tuong thich

Ala
Phe
Ile
Phe
Tyr
Cys

Gly

Trinh tu ving bién ddi chudi ning cua khang thé duoc lam tuong thich

Ala
Phe
Ile
Phe
Tyr
Cys

Gly



51518

Thr Leu Val Thr Val Ser Ser

115

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

52
119
PRT

<220>
<221>
<223>

MIEN

Trinh tuy nhén tao

véi ngudi h63VHS cua mAbé63

<400> 52

Glu Val Gln Leu Val

1 5
Ser Val Lys Val
20

Ser

Tyr Met Asn Trp Val

35
Gly Asp Ile
50
Lys Asp Arg
65
Met Glu Leu

Phe

Ser
85
Ala Arg Ser
100

Pro

Val Thr

70
Ser

Gly Tyr

Thr Leu Val Thr Vval

115

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

53
107
PRT

<220>
<221>
<223>

MIEN

Gln Ser Gly Ala
10
Lys Ala Ser
25
Gln Ala Pro
40

Ser Gly Asn

Cys
Arg

Lys
55
Met Thr Arg Asp

75
Leu

90
Asn Tyr Val
105

Ser

Gly

Ser

Trinh tu nhin tao

vdi ngudi h63VL1 cua mAb63

<400> 53
Asp Ile Gln Met
1 5
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35
Tyr Tyr Arg Ser
50
Ser Gly Ser Gly
65
Glu Asp Phe Ala
85
Thr Phe Gly Gly
100

<210>
<211l>

54
107

Thr
Ile
Gln
Gly
Thr

70

Thr

Gly

Gln Ser Pro Ser
10
Thr Cys Arg Thr
25
Gln Lys Pro Gly
40
Leu Leu Ser
55
Asp Phe Thr

Gly

Leu
75
Tyr Tyr Cys Gln
90
Thr Lys Val Glu
105

Glu
Gly
Gly
Thr

60
Thr

Arg Ser Glu Asp

Phe

Ser
Ser
Lys
val

60
Thr

Gln

Ile

val
Tyr
Gln
45
Asp
Ser

Thr

Asp

Leu
Gln
Ala
45
Pro
Ile

Gly

Lys

Lys Lys Pro
15

Thr Phe Thr

30

Gly Leu Glu

Tyr Asn Arg

Thr Ser Thr
80
Ala Val Tyr
95
Tyr Trp Gly
110

Ser Ala Ser
15

Asp Ile Asn

30

Pro Lys Leu

Ser Arg Phe

Ser Ser Leu
80
Asn Thr Leu
95

Gly
Asp
Trp
Lys
Val
Tyr

Gln

Val
Ile
Leu
Ser
Gln

Pro

Ala
Phe
Met
Phe

Tyr

Gly

Gly
Tyr
Ile
Gly
Pro

Pro

125/149

Trinh tu ving bién ddi chudi ndng cha khang th& duoc lam tuong thich

Trinh tu ving bién ddi chudi nhe cua khang thé dugc lam tuong thich



<212>
<213>

PRT

<220>
<221>
<223>

MIEN

Trinh tu nhin tao

51518

vdi nguoi h63VL2 cla mAbé63

<400> 54
Asp Val Gln Met
1 5
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35

Thr

Ile

Gln

Tyr Tyr Arg Ser Gly

50

Ser Gly Ser Gly Thr

65

70

Glu Asp Phe Ala Thr

85

Thr Phe Gly Gly Gly

100

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

55
107
PRT

<220>
<221>
<223>

MIEN

Gln
Thr
Gln
Leu
55
Asp

Tyr

Thr

Trinh tu nhdn tao

Ser Pro Ser Ser Leu
10
Cys Arg Thr Ser
25

Pro

Gln

Ala
45
Pro

Lys
40
Leu

Gly Lys
Ser Gly Val
60

Leu Thr
75

Tyr Cys Gln Gln
90

Val Glu Ile

105

Tyr Thr Ile
Gly

Lys Lys

véi ngudi h63VL3 cua mAbé63

<400> 55
Asp Val Gln Met
1 5
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35
Tyr Tyr Arg Ser
50
Ser Gly Ser Gly
65
Glu Asp Phe Ala
85
Thr Phe Gly Gly
100

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

56
117
PRT

<220>
<221>
<223>

MIEN

Thr
Ile
Gln
Gly
Thr

70

Thr

Gly

Gln
Thr
Gln
Leu
55
Asp

Tyr

Thr

Ser Pro Ser Ser Leu
10
Cys Arg Thr Ser Gln
25
Pro Gly Gly Ala
45
Ser Gly Val Pro
60
Thr Leu Thr Ile
75
Cys Gln Gln Gly
90
Lys Val Glu Ile Lys
105

Lys
40
Leu

Tyr

Tyr

Trinh tu nhén tao

véi ngudoi h67VH1 cua mAb67

Ser Ala Val
15

Ile

Ser

Asp Asn Ile

30
Pro Leu

Lys Leu

Ser Arg Phe Ser

Leu Gln

80
Thr Leu
95

Ser Ser

Asn Pro

Ser Ala Ser Val
15

Asp Ile Asn Ile

30

Val Lys Leu Leu

Ser Arg Phe Ser

Ser Leu Gln
80

Thr Leu Pro

95

Ser

Asn

Gly
Tyr
Ile
Gly
Pro

Pro

Gly
Tyr
Ile
Gly
Pro

Pro

126/149

Trinh ty vang bién ddi chudi nhe clia khédng thé dugc lam tuong thich

Trinh tu ving bién ddi chudi nhe cta khang thé dugc lam tuong thich

Trinh tu ving bién ddi chudi ning cta khing thé dugc lam tuong thich



<400> 56
Glu vVal Gln Leu
1 5
Ser Val Lys Val
20
His Met Asn Trp
35
Gly Asp Ile Asn
50
Lys Gly Arg Val
65
Met Glu Leu Ser
85
Ala Arg Trp Asp
100
Val Thr Val Ser
115

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

57
117
PRT

<220>
<221>
<223>

MIEN

val
Ser
Val
Pro
Thr

70
Ser

Phe

Ser

Gln Ser Gly Ala

Cys
Arg
Asp
55
Ile

Leu

Asp

Trinh tu nhén tao

Lys
Gln
40

Ile
Thr
Arg

Ser

véi nguol h67VH2 cua mAbée7

<400> 57
Glu val Gln Leu
1 5
Ser Leu Lys Ile
20
His Met Asn Trp
35
Gly Asp Ile Asn
50
Lys Gly Gln Vval
65
Leu Gln Trp Ser
85
Trp Asp
100
Val Thr val Ser
115

Ala Arg

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

58
117
PRT

<220>
<221>
<223>

MIEN

Val
Ser
Val
Pro
Thr

70
Ser

Phe

Ser

Gln
Cys
Arg
Asp

55
Ile

Ser

Lys

51518

Glu val
10
Ala Ser

25
Ala Pro

Gly Tyr

Gln
45
Ser

Gly

Thr
60
Thr

Gly Gly
Arg Asp Ser
75
Ser Glu Asp
90
Phe Ala Asn
105

Thr

Trp

Gly Ala Glu Val
10

Gly Ser Gly Tyr

25

Gln Met Pro Gly Lys

40
Ile

Ser

45
Gly Gly Thr Ser
60
Ala Asp Lys Ser
75

Leu Lys Ala Ser Asp Thr

Asp

90

Ser Phe Ala Asn Trp

Trinh tyu nhdn tao

v&i ngudi h67VH3 cua mAbe7

<400> 58

105

Lys Lys Pro

15
Thr Phe
30

Arg Leu

Thr
Glu

Tyr Asn Gln

Ala Thr
80
Val Tyr
95

Gly Gln Gly
110

Ser

Ala

Lys Lys Pro

15
Ser Phe
30

Gly Leu

Thr
Glu

Tyr Asn Gln

Thr

80

Ala Met Tyr
95

Gly Gln Gly

110

Ile Ser

Gly
Asp
Trp
Asn
Ala
Tyr

Thr

Gly
Asp
Trp
Asn
Ala
Tyr

Thr

Ala
Tyr
Met
Phe
Tyr
Cys

Leu

Glu
Tyr
Met
Phe
Tyr
Cys

Leu

127/149

Trinh tu ving bién ddi chudi ning cua khdng thé& dugc lam tuong thich

Trinh tu ving bién ddi chudi ning ctia khang thé duoc lam tuong thich



51518

Glu Val Gln Leu Val Gln Ser Gly Ala Glu
1 5 10
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly
20 25
His Met Asn Trp Val Lys Gln Met Pro Gly
35 40
Gly Asp Ile Asn Pro Asp Ile Gly Gly Thr
50 55 60
Lys Gly Lys Val Thr Ile Ser Val Asp Lys
65 70 75
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp
85 90
Ala Arg Trp Asp Phe Asp Ser Phe Ala Asn
100 105
Val Thr Val Ser Ser
115
<210> 59
<211> 111
<212> PRT
<213> Trinh tu nhén tao
<220>
<221> MIEN
<223>

vdli nguoi h67VL1 cua mAbé67

<400> 59

Asp Ile Val Met Thr Gln Ser Pro Asp Ser

1 5 10

Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser

20 25
Gly Thr Asn Leu Ile His Trp Tyr Gln Gln
35 40

Lys Leu Leu Ile Tyr His Ala Ser Asn Leu
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp

65 70 75 -

Ser Leu Gln Ala Glu Asp Val Ala Val Tyr

85 90
Lys Ile Pro Tyr Thr Phe Gly Gly Gly Thr
100 105

<210> 60

<211> 111

<212> PRT

<213> Trinh ty nhén tao

<220>

<221> MIEN

<223>

v&i ngudl h67VL2 cua mAb67

<400> 60

Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly

1 5

10

Val
Tyr
Lys
45
Ser
Ser

Thr

Trp

Leu
Glu
Lys
45
Glu
Phe

Tyr

Lys

Lys Lys Pro
15

Ser Phe Thr

30

Gly Leu Glu

Tyr Asn Gln

Ile Ser Thr
80
Ala Met Tyr
95
Gly Gln Gly
110

Ala Val Ser
15

Ser Val Ser

30

Pro Gly Gln

Thr Gly Val

Thr Leu Thr
80

Leu Gln

95

Val Glu Ile

110

Cys

15

Gly
Asp
Trp
Asn
Ala
Tyr

Thr

Leu
Ile
Pro
Pro
Tle
Ser

Lys

Glu
Tyr
Met
Phe
Tyr
Cys

Leu

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu Ser Val Ser Ile Ile

20

Gly Thr Asn Leu Ile His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro

25

30

128/149

Trinh ty ving bién &di chudi nhe chia khang thé& dugc lam tuong thich

Trinh tu ving bién ddi chudi nhe cta khang thé dugc lam tuong thich



35
Arg Leu Leu
50
Arg Phe Ser
65
Ser Leu Gln

Lys Ile Pro
10

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

61
111
PRT

<220>
<221>
<223>

MIEN

51518

40

45

Ile Tyr His Ala Ser Asn Leu Glu Thr Gly Ile

55

60

Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr

70

75

80

Ser Glu Asp Phe Ala Val Tyr Tyr Cys Leu Gln

85

90

95

Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile

0

105

Trinh tu nhén tao

vdi nguoi h67VL3 cua mAb67

<400> 61

Glu Ile Val Met Thr

1

5

Glu Arg Ala Thr Leu

20

Gly Thr Asn
35
Arg Leu Leu
50

Arg Phe Ser
65
Ser Leu Gln

Lys Ile Pro
10

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

62
111
PRT

<220>
<221>
<223>

MIEN

Leu

Ile

Ile Tyr

Gly

Ser
70

Ser Glu

85
Tyr
0

Thr

Asp

Gln
10
Cys Arg
25
Trp Tyr
40
Ala Ser

Ser
His

His
55
Gly Ser Gly
Phe Ala

90
Phe

105

Trinh ty nhdn tao

vdi ngudoi h67VL4 clua mAbé67

<400> 62
Asp Ile Gln
1
Asp Arg Val
20
Gly Thr Asn
35
Lys Leu Leu
50
Arg Phe Ser
65
Ser Leu Gln

Met
5
Thr
Leu
Ile

Gly

Pro
85

Thr
Ile
Ile
Tyr
Ser

70
Glu

Ser Pro Ala

Ala

Gln

Asn

Thr

75

Gln Ser Pro Ser

10

Thr Cys Arg
25
His Trp Tyr
40

His Ala Ser
55
Gly Ser Gly

Asp Phe Ala
90

Ala

Gln

Asn

Thr

75

Thr
Ser
Gln
Leu

60
Glu

Val Tyr

Gly Gly Gly Thr

Ser
Ser
Gln
Leu

60
Asp

Thr Tyr

Trinh tu ving bién ddi chudi nhe ctia khang thé

Leu
Glu
Lys
45
Glu
Phe

Tyr

Lys

Leu
Glu
Lys
45
Glu
Phe

Tyr

110

Ser Val
15

Ser Val

30

Pro Gly

Ser
Ser
Gln

Thr Gly Val

Thr

80

Cys Leu Gln
95

Val Glu Ile

110

Thr Leu

Ser Ala Ser
15

Ser Val Ser

30

Pro

Gly Lys

Thr Gly Val

Thr Thr
80
Leu Gln
95

Leu

Cys

Pro
Ile
Ser

Lys

Pro
Tle
Pro
Pro
Ile
Ser

Lys

Val
Ile
Ala
Pro
Ile

Ser

Ala
Ser

Arg

Gly
Ile
Pro
Ala
Ser

Arg

Gly
Ile
Pro
Ser
Ser

Arg

129/149

dugc lam tuong thich

Trinh tu ving bién @i chudi nhe ctia khang thé dugc lam tuong thich
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Lys Ile Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100

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

63
111
PRT

<220>
<221>
<223>

MIEN

105

Trinh tu nhé&n tao

vdi ngudi h67VL5 clia mAbé67

110

Trinh tu ving bién ddi chudi nhe ctia khang thé& duoc lam tuong thich

<400> 63
Asp Ile Val 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 Glu Ser Val Ser Ile Ile
20 25 30
Gly Thr Asn Leu Ile His Trp Tyr Gln Gln Lys Pro Gly Lys Pro Pro
35 40 45
Lys Leu Leu Ile Tyr His Ala Ser Asn Leu Glu Thr Gly Val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Ser Arg
85 90 95
Lys Ile Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110
<210> 64
<211> 11
<212> PRT
<213> Trinh tu nhan tao
<220>
<221> MIEN
<223> Trinh tu thé do6t bién D56E) LCDR2 chudi nhe cua mAb103
<400> 64
Leu Lys Lys Asp Gly Ser His Ser Thr Gly Glu
1 5 10
<210> 65
<211> 122
<212> PRT
<213> Trinh tuy nh8n tao
<220>
<221> MIEN
<223> Trinh tu ving bién ddi chudi ndng cta khang thé duoc lam tuong thich

vdi ngudi hl03VH1 cua mAbl03

<400> 65

Glu Val Gln Leu Val Gln Ser Gly Ser Glu Leu

1 5 10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
20 25

Gly Val Ile Trp Val Arg Gln Ala Pro Gly Gln

Lys Lys Pro Gly Ala
15

Thr Phe Thr Thr Tyr

30

Gly Leu Glu Trp Met



51518

35 40

45

Gly Trp Ile Asn Thr Tyr Ser Gly Val Pro Thr

50 55

60

Lys Gly Arg Phe Val Phe Ser Leu Asp Thr Ser

Ser

65 70 75
Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr
85 90
Ala Arg Lys Lys Thr Leu Thr Thr Val Thr Pro
100 105
Gly Gln Gly Thr Leu Val Thr Val Ser
115 120
<210> 66
<211> 122
<212> PRT

<213> Trinh ty nhén tao

<220>
<221> MIEN

Tyr Ala Asp Asp Phe

Val Ser Thr Ala Tyr
80
Ala Val Tyr Tyr Cys
95
Trp Phe Ala Tyr Trp
110

131/149

<223> Trinh tu ving bién ddi chudi ndng cta khéng thé dugc lam tuong thich

vdi ngudi hl03VH2 cla mAbl03

<400> 66
Glu Val Gln Leu Val Gln Ser Gly Ser
1 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser
20 25
Gly Val Ile Trp Val Lys Gln Ala Pro
35 40
Gly Trp Ile Asn Thr Tyr Ser Gly Val
50 55
Lys Gly Arg Phe Val Phe Ser Leu Asp
65 70 75
Leu Gln Ile Ser Ser Leu Lys Ala Glu
85 90
Ala Arg Lys Lys Thr Leu Thr Thr Val
100 105
Gly Gln Gly Thr Leu Val Thr Val Ser
115 120

<210> 67

<211> 122

<212> PRT

<213> Trinh ty nhén tao

<220>
<221> MIEN

Glu
Gly
Gly
Pro

60
Thr
Asp

Thr

Ser

Leu
Tyr
Gln
45
Thr
Ser

Thr

Pro

Lys Lys Pro Gly Ala
15

Thr Phe Thr Thr Tyr

30

Gly Leu Lys Trp Met

Tyr Ala Asp Asp Phe

Val Ser Thr Ala Tyr
80
Ala Val Tyr Tyr Cys
95
Trp Phe Ala Tyr Trp
110

<223> Trinh tu ving bién déi chudi ning cta khang thé dugc lam tuong thich

véili ngudi hl03VH3 cta mAbl03

<400> 67
Glu Ile Gln Leu Val Gln Ser Gly Ser
1 5 10

Glu

Leu

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr

20 25

Gly Val Ile Trp Val Lys Gln Ala Pro Gly Gln

35 40
Gly Trp Ile Asn Thr Tyr Ser Gly Val
50 55

Pro

60

45
Thr

Lys Lys Pro Gly Ala
15

Thr Phe Thr Thr Tyr

30

Gly Leu Lys Trp Met

Tyr Ala Asp Asp Phe
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Lys Gly Arg Phe Val Phe Ser Leu Asp Thr
65 70 75
Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp
85 90
Ala Arg Lys Lys Thr Leu Thr Thr Val Thr
100 105
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 68
<211> 122
<212> PRT
<213> Trinh tu nhin tao
<220>
<221> MIEN
<223>

v&di ngudi hl03VH4 clia mAbl03

<400> 68

Glu Val Gln Leu Val Gln Ser Gly Ser Glu

1 5 10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly

20 25
Gly Val Ile Trp Val Arg Gln Ala Pro Gly
35 40

Gly Trp Ile Asn Thr Tyr Ser Gly Val Pro
50 55 60

Lys Gly Arg Phe Val Phe Ser Leu Asp Thr

65 70 75

Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp

85 90
Ala Arg Lys Lys Thr Leu Thr Thr Val Thr
100 105
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 69

<211> 115

<212> PRT

<213> Trinh ty nhén tao

<220>

<221> MIEN

<223>

véi ngudi hl03VL1 cua mAbl03

<400> 69

Glu Leu Val Leu

1 5

Ser Val Lys Leu

20

Ile Glu Trp His
35

Glu Leu Lys Lys

50

Arg Phe Ser Gly

65

Ser Leu Gln Ser

Thr
Thr
Gln
Asp
Ser

70
Glu

Gln Ser Pro Ser Ala
10

Cys Thr Leu Ser

25
Gln Gln Pro Glu
40

Gly Ser His Ser Thr

55 60

Ser Ser Gly Ala Glu
75

Asp Glu Ala Asp Tyr

Ser

Lys

Ser Val Ser Thr Ala Tyr

80

Thr Ala Val Tyr Tyr Cys

95

Pro Trp Phe Ala Tyr Trp

Leu
Tyr
Gln
45
Thr
Ser

Thr

Pro

Ser
Gln
Gly
45
Gly
Arg

Tyr

110

Lys Lys Pro

15
Thr Phe
30

Gly Leu

Thr
Glu

Tyr Ala Ser

Thr

80

Ala Val Tyr
95

Trp Phe Ala

110

Val Ser

Ala Ser Leu
15

His Ser Thr

30

Pro Arg Tyr

Asp Gly Ile
Tyr Leu Thr

80
Cys Gly Val

Gly
Thr
Trp
Asp
Ala
Tyr

Tyr

Gly
Tyr
Leu
Pro
Ile

Gly

Ala
Tyr
Met
Phe
Tyr
Cys

Trp

Ala
Thr
Met
Asp
Ser

Asn

132/149

Trinh ty ving bién ddi chudi ning cta khang thé duoc lam tuong thich

Trinh tu ving bién d3i chudi nhe ctia khang thé dugc lam tuong thich
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133/149

85 90 95
Thr Ile Lys Glu Gln Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu
100 105 110
Thr Val Leu
115

70

115

PRT

Trinh ty nhin tao

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

<220>

<221> MIEN

<223> Trinh tu ving bién @i chudi nhe ctia khdng thé dugc lam tuong thich
vdi ngudi hl03VL2 cua mAbl03

<400> 70
Glu Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu Gly Ala
1 5 10 15
Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr Tyr Thr
20 25 30
Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys Gly Pro Arg Tyr Leu Met
35 40 45
Glu Leu Lys Lys Asp Gly Ser His Ser Thr Gly Asp Gly Ile Pro Asp
50 55 60
Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg Tyr Leu Thr Ile Ser
65 70 75 80
Ser Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asn
85 90 95
Thr Ile Lys Glu Gln Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu
100 105 110
Thr Val Leu
115
<210> 71
<211> 115
<212> PRT
<213> Trinh tyu nhé&n tao
<220>
<221> MIEN
<223> Trinh tu ving bién dbi chudi nhe ctia khang thé& dugc 1lam tuong thich

vdi ngudi hl03VL3 cua mAbl03

<400> 71
Glu Leu Val Leu
1 5
Ser Val Lys Leu
20
Ile Glu Trp Tyr
35
Glu Leu Lys Lys
50
Arg Phe Ser Gly
65
Ser Leu Gln Ser
85
Thr Ile Lys Glu
100

Thr
Thr
Gln
Asp
Ser

70

Glu

Gln

Gln Ser Pro Ser Ala
10
Cys Thr Leu Ser Ser
25
Gln Gln Pro Glu Lys
40
Gly Ser His Ser
55
Ser Ser Gly Ala
75
Asp Glu Ala Asp Tyr
90
Phe Val Tyr Val Phe
105

Thr
60

Glu !

Ser

Gln

Ala Ser
15

His Ser

30

Pro Arg

Leu
Thr
Tyr

Asp Gly Ile
Thr
80
Gly val
95

Gly Gly Thr
110

Tyr Leu

Cys

Gly
Tyr
Val
Pro
Ile
Gly

Lys

Ala
Thr
Met
Asp
Ser
Asn

Leu



Thr Val Leu
115

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

72
115
PRT

<220>
<221>
<223>

MIEN

51518

Trinh ty nhdn tao

vdi ngudi hl03VL4 clia mAbl03

<400> 72
Glu Leu Val Val Thr Gln Ser Pro Ser Ala
1 5 10
Ser Val Lys Leu Thr Cys Thr Leu Ser Ser
20 25
Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys
35 40
Glu Leu Lys Lys Asp Gly Ser His Ser Thr
50 55 60
Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu
65 70 75
Ser Leu Gln Ser Glu Asp Glu Ala Asp Tyr
85 90
Thr Ile Lys Glu Gln Phe Val Tyr Val Phe
100 105
Thr Val Leu '
115
<210> 73
<211> 115
<212> PRT
<213> Trinh ty nhédn tao
<220>
<221> MIEN
<223>

vdi ngudi hl03VL5 cla mAbl03

<400> 73

Glu Leu Val Leu

1 5

Ser Val Lys Leu
20

Ile Glu Trp

35
Glu Leu Lys
50

Arg Phe Ser Gly

65

Ser Leu Gln

Thr
Thr

Tyr Gln

Lys Asp
Ser
70
Ser Glu
85
Thr Ile Lys Glu
100
Thr Val Leu
115

Gln Ser Pro Ser Ala
10
Cys Thr Leu Ser
25
Gln Gln Pro
40
Gly Ser His
55
Ser Ser Gly Ala
75
Asp Glu Ala Asp Tyr
90
Phe Val Tyr Val Phe
105

Ser
Glu Lys
Thr

60
Glu

Ser

Ser
Gln
Pro
45
Gly
Arg

Tle

Gly

Ala Ser Leu
15

His Ser Thr

30

Pro Arg Tyr

Asp Gly Ile

Tyr Leu Thr
80
Cys Gly Val
95
Gly Gly Thr
110

Ala Ser Leu
15

His Ser Thr

30

Pro Arg Tyr

Asp Gly Ile

Tyr Leu Thr
80
Cys Gly Val
95
Gly Gly Thr
110

Gly
Tyr
Val
Pro
Ile
Gly

Lys

Gly
Tyr
Val
Pro
Ile
Gly

Lys

Trinh tu ving bién d8i chudi nhe cua khéng thé dugc lam tuong thich

Ala
Thr
Met
Asp
Ser
Asn

Leu

Trinh tu ving bién db6i chudi nhe ctia khang thé dugc lam tuong thich

Ala

Thr

Met

Asp

Ser

Asn

Leu



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

74
115
PRT

<220>
<221>
<223>

MIEN

51518

Trinh ty nhan tao

Trinh ty ving bién ddi chudi nhe ctia khang thé

vdi ngudi hl03VL6 cua mAbl03

<400> 74
Glu Leu Val Vval
1 5
Ser Val Lys Leu
20
Ile Glu Trp Tyr
35
Glu Leu Lys Lys
50
Arg Phe Ser Gly
65
Ser Leu Gln Ser
85
Thr Ile Lys Glu
100
Thr Val Leu
115
<210> 75
<211> 115
<212> PRT
<213>
<220>
<221> MIEN
<223>

Thr
Thr
Gln
Asp
Ser

70

Glu

Gln

Gln Ser Pro Ser Ala Ser
10
Cys Thr Leu Ser Ser Gln
25
Gln Gln Pro Glu Lys Pro
40 45
Gly Ser His Ser Thr Gly
55 60
Ser Ser Gly Ala Glu Arg
75
Asp Glu Ala Asp Tyr Ile
90
Phe Val Tyr Val Phe Gly
105

Trinh ty nhan tao

Trinh ty ving bién @i chudi nhe cua khang thé

véi ngudi hl03VL7 cha mAbl03

<400> 75

Glu Leu Val Val

1 5

Ser Val Lys Leu
20

Ile Glu Trp

35
Glu Leu Lys
50

Arg Phe

65

Ser Leu

Tyr
Lys

Ser Gly

Gln Ser
85
Lys Glu
100
Thr Val Leu
115

Thr Ile

<210>
<211>
<212>

76
115
PRT

Thr
Thr
Gln
Asp
Ser

70
Glu

Gln

Gln Ser Pro Ser Ala Ser
10
Cys Thr Leu Ser
25
Gln Gln Pro Glu
40
Gly Ser His Ser
55
Ser Ser Gly Ala
75
Asp Glu Ala Asp Tyr Ile
90
Phe Val Tyr Val Phe Gly
105

Ser Gln

Lys Pro

45

Thr Gly
60

Asp Arg

Ala Ser
15

His Ser

30

Pro Arg

Leu

Thr

Tyr

Asp Gly Ile
Tyr Leu Thr
80
Cys Gly Val
95
Gly Gly Thr
110

Ala Ser
15
Ser

Leu
His Thr
30

Pro

Arg Tyr

Asp Gly Ile
Thr
80
Gly Val
95

Gly Gly Thr
110

Leu

Tyr
Cys

Gly
Tyr
Val
Pro
Ile
Gly

Lys

Gly
Tyr
Val
Pro
Ile
Gly

Lys

Ala
Thr
Met
Asp
Ser
Asn

Leu

Ala
Thr
Met
Asp
Ser
Asn

Leu

135/149

dugc lam tuong thich

dugc lam tuong thich
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136/149

<213> Trinh ty nhan tao

<220>

<221> MIEN ) . s ’
<223> Trinh tu ving bién dbi chudi nhe cua khéng thé dugc lam tuong thich
véi nguol hl03VL8 cia mAbl03

<400> 76
Glu Leu Val Leu Thr
1 5
Ser Val Lys Leu Thr
20
Ile Glu Trp
35
Glu Leu Lys
50
Arg Phe Ser Gly Ser
65 70
Ser Leu Gln Ser Glu
85
Thr Ile Lys Glu Gln
100
Thr Val Leu
115

Ala Ser Ala
15
His Ser

30

Pro

Ser Pro Ser Ala Ser Leu
10
Thr Leu Ser
25
Gln Pro Glu
40
Gly Ser His Ser
55
Ser Ser Gly Ala
75
Asp Glu Ala Asp Tyr
90
Val Tyr Val Phe

105

Gln Gly

Cys Ser Gln Thr Tyr Thr

Tyr Gln Gln Lys Gly Tyr Val Met

45
Gly

Arg
Thr Ile

60
Glu

Lys Asp Glu Gly Pro Asp

Thr

80

Cys Gly Vval
95

Gly Gly Thr

110

Arg Tyr Leu Ile Ser

Gly Asn

Tyr

Phe Gly Lys Leu

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

77

330

PRT

Trinh tu nhin tao

<220>
<221>
<223>

MIEN

Ving cbé dinh chudi ning ctia IgGl cia ngudi

<400> 77

Ala Ser Thr Lys

1 5

Ser Thr Ser Gly

20

Phe Pro Glu Pro
35

Gly Val His Thr

50

Leu Ser Ser Val

65

Tyr Ile

Gly Ser Val Phe Pro
10
Ala Ala Leu Gly
25
Val Ser Trp Asn
40

Ala Val

Ala Pro Ser
15

Leu Val Lys

30

Gly Ala Leu

Pro Leu Ser Lys

Gly Thr

Cys Asp

Tyr

Val Thr Ser Thr Ser

45

Phe Leu Gln Ser
60

Ser Ser

75
His Lys Pro Ser
90
Cys Asp Lys Thr
105
Gly Gly Pro Ser

120

Pro Ser
55

Thr

Ser Gly Leu Tyr

Val Gln
70
Val

Val Pro Ser Leu Gly Thr Thr
80
Thr Lys Val
95
Thr Cys
110

Phe Leu Phe

Cys Asn
85
Glu Pro
100
Pro Ala Pro Glu
115

Asn Asn Asp Lys

Lys Val Lys Ser His Pro Pro Cys

Val
125

Leu Leu Pro Pro

Lys Pro Lys Asp
130

Val Val Vval Asp

145

Tyr Val Asp Gly

Thr

Leu

Met

135
Val Ser His
150
Val Glu Vval

165

Glu Gln Tyr Asn
180

Ser Thr Tyr

Ile Ser Arg

Thr Pro Glu Val

140

Glu Asp Pro Glu Val Lys

155

Phe
160

His Asn Ala Lys Thr Lys Pro

170

175

Arg Val Val Ser Val Leu Thr

185

190

Thr
Asn
Arg

val

Cys
Trp
Glu

Leu
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His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
195 200 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
210 215 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
225 230 235

Cys Lys Val Ser Asn
Ser Lys Ala Lys Gly

Pro Ser Arg Asp Glu
240

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

245 250
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
260 265

255
Gly Gln Pro Glu Asn
270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe

275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
290 295 300
Val Phe Ser Cys Ser Val Met His Glu Ala Leu
305 310 315
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 78
<211> 107
<212> PRT

<213> Trinh ty nhdn tao

<220>
<221> MIEN

Trp Gln Gln Gly Asn

His Asn His Tyr Thr
320

<223> Trinh ty ving cbé dinh chudi nhe cna ngudi

<400> 78
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe
1 5 10
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys
20 25
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
50 55 60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
65 70 75
Lys His Lys Val Tyr Ala Cys Glu Val Thr His
85 90
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 79

<211> 106

<212> PRT

<213> Trinh ty nhin tao

<220>
<221> MIEN

Pro Pro Ser Asp Glu
15

Leu Leu Asn Asn Phe

30

Asp Asn Ala Leu Gln

Asp Ser Lys Asp Ser

Lys Ala Asp Tyr Glu
80
Gln Gly Leu Ser Ser
95

<223> Trinh ty ving cb6 dinh chudi nhe cta ngudi

<400> 79

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

1 5 10

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp

20 25

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro

15

30

137/149



51518

35 40 45
Val Lys Ala Gly Val Glu Thr Thr Lys Pro
50 55 60
Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu
65 70 75
Ser His Arg Ser Tyr Ser Cys Gln Val Thr
85 90

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser

80

95

100

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

80
449
PRT

<220>
<221>
<223>

chudi

<400> 80

Glu Val Gln Leu Val

1 5

Ser Val Lys Val Ser

20

Tyr Met Asn Trp Val
35

Gly Asp Ile Phe Pro

50

Lys Asp Arg Val Thr

65 70

Met Glu Leu Ser Ser

85
Ala Arg Ser Gly Tyr
100

Thr Leu Val Thr Vval
115

Pro Leu Ala Pro Ser

130

Gly Cys Leu Val Lys

145

Asn

150

105

Trinh ty nhén tao

Trinh ty chudi ning ctia Hu63-13

Gln Ser Gly Ala Glu
10
Cys Lys Ala Ser
25
Arg Gln Ala Pro
40
Lys Ser Gly Asn
55
Met Thr Arg Asp
75
Leu Arg Ser Glu Asp
90
Gly Asn Tyr Val Phe
105
Ser Ser Ala Ser Thr
120
Ser Lys Ser Thr Ser
135

Gly
Gly
Thr

60
Thr

155

Val

Tyr
Gln
45
Asp
Ser
Thr
Asp

Lys

125
Gly Gly
140
Asp Tyr Phe Pro Glu Pro Val

Lys Lys
15

Thr Phe

30

Gly Leu

Tyr Asn
Thr Ser

Ala Val
95
Tyr Trp
110
Gly Pro
Thr

Thr

Pro
Thr
Glu
Arg

Thr

80

Tyr
Gly
Ser
Ala

val
160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170
Ser Ser Gly Leu Tyr Ser Leu Ser Ser
180 185
Ser Leu Gly Thr Gln Thr Tyr Ile Cys
195 200 205
Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
210 215 220
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
260 265 270
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
275 280 285
Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
290 295 300
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
305 310 315

Gln Val Vval
190
Ser Asn Val

Ser

Pro Ala
175
Thr Val

Asn His

Ser

Cys

Leu Gly
240
Leu Met
255

Ser His
Glu Vval
Thr Tyr

Asn Gly
320

Gly
Asp
Trp
Lys
Val
Tyr
Gln
Val
Ala
Ser
Val
Pro
Lys
Asp
Gly
Ile
Glu
His
Arg

Lys

Ser Lys Gln Ser Asn Asn
Thr Pro Glu Gln Trp Lys

His Glu Gly Ser Thr Val

Ala
Phe
Met
Phe
Tyr
Cys
Gly
Phe
Leu
Trp
Leu
Ser
Pro
Lys
Pro
Ser
Asp
Asn
Val

Glu

138/149



Tyr Lys Cys Lys Val Ser Asn Lys Ala

325

Thr Ile Ser Lys Ala Lys Gly Gln

340

Leu Pro Pro Ser Arg Asp Glu

355

Cys Leu Val Lys Gly Phe Tyr
375
Asn Gly Gln Pro Glu Asn
390
Ser Asp Gly Ser Phe Phe

370
Ser
385
Asp

405
Ser
420
Ala
435

Lys

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

81
214
PRT

<220>
<221>
<223>

chudi

<400> 81

Asp Ile Gln Met Thr

1 5

Asp Arg Val Thr Ile

20

Leu Asn Trp Tyr Gln
35

Tyr Tyr Arg Ser Gly

50

Ser Gly Ser Gly Thr

65 70

Glu Asp Phe Ala Thr

85
Thr Phe Gly Gly Gly
100

Pro Ser Val Phe Ile
115

Thr Ala Ser Val Val

130

Lys Val

145

Glu

Gln Trp Lys

Val Thr Glu
165
Leu Thr Leu
180
Cys Glu Val Thr
195

Asn Arg Gly Glu
210

Ser
Ser Thr
Ala
Phe

<210>
<211>

82
450

Arg Trp Gln Gln Gly Asn

Trinh ty nhé&n tao

Gln
Thr
Gln
Leu
55
Asp
Tyr
Thr

Phe

Cys

135

Val

150

Gln
Ser
His

Cys

51518

Leu
330
Pro Arg
345
Leu Thr Lys
360

Ser

Pro Asp

Pro Ala Pro Ile
335
Glu Pro Gln
350
Asn Gln Val
365

Ile

Val

Ser

Ala Val Glu

380

Asn Tyr Lys
395
Leu Tyr Ser

410
Val Phe Ser

425

Leu His Asn His Tyr Thr Gln Lys Ser

440

Trinh tu chudi nhe cua Hu63-13

Ser Pro Ser Ser
10
Cys Arg Thr Ser
25
Lys Pro Gly Lys
40
Leu Ser Gly Vval
60
Phe Thr Leu Thr
75
Tyr Cys Gln Gln
90
Lys Val Glu Ile
105
Pro Pro Ser Asp
120

Leu Leu Asn Asn

Thr Thr Pro Pro

400

Leu Thr Vval
415

Ser Val Met

430

Ser Leu Ser

Lys

Cys

Leu
445

Ser Ala Ser
15

Asp Ile Asn

30

Pro Lys Leu

Leu
Gln

Ala
45
Pro Ser Arg Phe
Ile Ser Ser Leu
80
Asn Thr Leu
95

Arg Thr Vval
110

Gln Leu Lys

Gly
Lys

Glu
125

Phe Tyr Pro Arg

140

Asn Ala Leu
155
Ser Lys Asp
170

Ala Asp Tyr
185

Gln Gly Leu Ser
200

Asp
Asp

Lys

Gln Ser Gly Asn
160
Thr Tyr Ser
175
Lys His Lys
190
Ser Pro Val Thr

205

Ser

Glu

Glu
Tyr
Leu
Trp
Val
Asp
His

Pro

vVal
Ile
Leu
Ser
Gln
Pro
Ala
Ser
Glu
Ser
Leu
Val

Lys

Lys
Thr
Thr
Glu
Leu
Lys
Glu

Gly

Gly
Tyr
Ile
Gly
Pro
Pro
Ala
Gly
Ala
Gln
Ser
Tyr

Ser

139/149



<212>
<213>

PRT

<220>
<221>
<223>

chudi

<400> 82

Glu Val Gln

1

Ser Val Lys

20

Gly Met Ser
35

Gly Trp Ile

50

Lys Gly Arg

65

Leu Gln Ile

Ala Arg Arg
10
Gly Thr Thr
115
Phe Pro Leu
130
Leu Gly Cys
145
Trp Asn Ser
Gln Ser
18
Ser Ser
195
Ser Asn
210
Thr

Leu
Ser
Pro
Lys His
225
Pro

Ser Vval

Ser Arg
26

Pro
275
Ala
290
val

Asp
Asn

Val
305
Glu Tyr
Lys Thr
34

Thr Leu
355
Thr

370

385

Leu Val
5
Val Ser

Trp Val

Asn Thr

Val
70
Ser

Phe

Ser
85
Gly
0
Val

Asn
Thr
Ala

Pro

Leu Val

Trinh tuy nhdn tao

Gln
Cys
Lys
Tyr
55
Phe
Leu
Tyr
Val

Ser

135

Lys

150

Gly Ala Leu Thr

165

Ser Gly Leu Tyr

0
Leu

Thr

Thr Cys

Gly Thr Gln

Lys Val Asp
215

Pro

230

Phe Leu
245

0

325

0

405

Phe

Thr Pro Glu Val
Glu Val Lys Phe

Lys Thr Lys Pro
295
Ser Val Leu Thr Val
310

Lys Cys Lys Val Ser

Ile Ser Lys Ala Lys
Pro Pro Ser Arg Asp

Cys Leu Val Lys Gly Phe
375
Glu Ser Asn Gly Gln Pro Glu
390

Leu Asp Ser Asp Gly Ser Phe

51518

Ser Gly Ser
10
Lys Ala Ser
25
Gln Ala Pro
40
Ser Gly Val

Ser Leu Asp

75
Lys Ala Glu

90
Gly Arg Trp
105

Ser Ser Ala
120
Ser Lys

Asp Tyr

Trinh tu chudi ndng cta Hu47-14

Glu Leu

Gly Tyr
Gln
45
Thr

Gly

Pro
60
Thr Ser

Asp Thr

Asp Phe

Ser Thr

125
Ser Thr Ser Gly Gly Thr

140

155

Ser Gly
170

Ser Leu

185

Thr Tyr

200

Lys Lys

Pro Cys Pro

Val His

Ser Ser

Ile Cys

205

Val Glu
220
Ala Pro

235

Pro Pro Lys

250
Cys Val
265

Trp Tyr

Thr

Asn
280
Arg Glu Glu

Leu His

Pro Lys
Vval val

Val Asp

285

Lys Lys Pro

15
Thr Phe
30

Gly Leu

Thr
Lys

Tyr Ala Ser
Val Ser Thr
80
Ala Val Tyr
95

Asp Val Trp
110

Lys Gly Pro

Phe Pro Glu Pro Val Thr

160
Thr Phe Pro
175
Val val Thr
190
Asn Val Asn

Pro Lys Ser

Glu Leu Leu
240
Asp Thr Leu
255
Asp Val Ser
270
Gly Val Glu

Gln Tyr Asn Ser Thr

300
Gln Asp

315

330
Gly Gln
345
Glu Leu
360
Tyr Pro

Asn Asn

Pro Arg

Trp Leu Asn
320

Asn Lys Ala Leu Pro Ala Pro

335
Glu Pro Gln
350

Thr Lys Asn Gln Val

365

Ser Asp
380
Tyr Lys

395

410

Ile Ala Val

Thr Thr Pro
400

Phe Leu Tyr Ser Lys Leu Thr

415

Gly
Thr
Trp
Asp
Ala
TyT
Gly
Ser
Ala
Val
Ala
Val
His
Cys
Gly
Met
His
Val
TyT
Gly
Ile
Val
Ser
Glu
Pro

Val

Ala
Tyr
Met
Phe
Tyr
Cys
Gln
Val
Ala
Ser
Val
Pro
Lys
Asp
Gly
Ile
Glu
His
Arg
Lys
Glu
Tyr
Leu
Trp
Val

Asp
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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> 83

<211> 215

<212> PRT

<213> Trinh ty nhén tao

<220>
<221> chudi
<223> Trinh tu chudi nhe cta Hu47-14

<400> 83
Glu Ile Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys
1 5 10 15
Glu Lys Val Thr Ile Thr Cys Ser Val Ser Ser Thr Ile Ser Ser Ser
20 25 30
Asn Leu His Trp Tyr Gln Gln Lys Pro Asp Gln Ser Pro Lys Pro Leu
35 40 45
Ile Tyr Gly Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Asn Ser Leu Glu
65 70 75 80
Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ile Tyr Pro
85 90 95
Leu Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala
100 105 110
Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser
115 120 125
Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 140
Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser
145 150 155 160
Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175
Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val
180 185 190
Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
195 200 205
Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 84

<211> 447

<212> PRT

<213> Trinh ty nhén tao

<220>
<221> chudi
<223> Trinh tu chudi ning cua Hu67-14

<400> 84
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Asp Tyr



20
His Met Asn Trp Val
35
Gly Asp Ile Asn Pro
50
Lys Gly Lys Val Thr
65 70
Leu Gln Trp Ser Ser
85
Ala Arg Trp Asp Phe
100
Val Thr Val Ser Ser
115
Ala Pro Ser Ser Lys

51518

25
Lys Gln Met Pro Gly
40
Asp Ile Gly Gly Thr
55 60
Ile Ser Val Asp Lys
75
Leu Lys Ala Ser Asp
90
Asp Ser Phe Ala Asn
105
Ala Ser Thr Lys Gly
120
Ser Thr Ser Gly Gly

30
Lys Gly Leu Glu
45
Ser Tyr Asn Gln

Ser Ile Ser Thr
80
Thr Ala Met Tyr
95
Trp Gly Gln Gly
110
Pro Ser Val Phe
125
Thr Ala Ala Leu

130 135 140
Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160
Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175
Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190
Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205
Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser
210 215 220
Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245 250
Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270
Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285
Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300
Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335
Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350
Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 365
Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380
Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415
Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

Cys Asp Lys

Gly Gly Pro

240

Met Ile Ser
255

<210> 85

<211> 218

<212> PRT

<213> Trinh ty nhén tao

<220>

<221> chudi

Trp
Asn
Ala
Tyr
Thr
Pro
Gly
Asn
Gln
Ser
Ser
Thr
Ser
Arg
Pro
Ala
Val
Tyr
Thr
Leu
Cys
Ser
Asp
Ser
Ala

Lys

Met
Phe
Tyr
Cys
Leu
Leu
Cys
Ser
Ser
Ser
Asn
His
Val
Thr
Glu
Lys
Ser
Lys
Ile
Pro
Leu
Asn
Ser
Arg

Leu
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<223> Trinh tu chudi nhe cha Hu67-14

<400> 85
Asp Ile Gln Met Thr
1 5

Asp Arg Val Thr Ile

20
Gly Thr Asn Leu Ile
35
Lys Leu Leu
50

Arg Phe Ser
65

Ser Leu Gln

Ile Tyr

Gly Ser
70
Pro Glu
85
Lys Ile Pro Tyr Thr
100
Thr Val Ala Ala Pro

Gln
Thr
His
His
55
Gly
Asp

Phe

Ser

Ser Pro Ser Ser Leu
10
Cys Arg Ala Ser Glu
25
Trp Tyr Gln Gln Lys
40 45
Ala Ser Asn Leu Glu
60
Ser Gly Thr Asp Phe
75
Phe Ala Thr Tyr Tyr
90
Gly Gly Gly Thr Lys
105

Val Phe Ile Phe Pro

Ser Ala Ser
15

Ser Val Ser

30

Pro Gly Lys

Thr Gly Val

Thr Leu Thr
80
Cys Leu Gln
95
Val Glu Ile
110
Pro Ser Asp

115
Leu Lys Ser Gly
130
Pro Arg Glu Ala
145

Thr

Lys

150
Gly Asn Ser Gln Glu Ser

165

Tyr Ser Leu Ser Ser Thr

180

His Lys Val Tyr Ala Cys

195

Val Thr Lys Ser Phe Asn

210

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

86
452
PRT

<220>
<221>
<223>

chudi

<400> 86
Glu Val Gln Leu
1 5
Ser Val Lys Val
20
Gly Val Ile Trp
35
Gly Trp Ile Asn
50
Lys Gly Arg Phe
65
Leu Gln Ile Ser
85
Ala Arg Lys Lys
100
Gly Gln Gly Thr
115
Ser Val Phe Pro

val
Ser
val
Thr
val

70
Ser
Thr

Leu

Leu

120
Ala Ser
135

Val

Val Val Cys
Gln Trp Lys Val
155
Thr Glu Gln
170

Thr Leu Ser
185

Glu Val Thr His
200

Arg Gly Glu Cys

val

Leu

215

Trinh ty nhan tao

Trinh ty chudi ning cia Hul03-32

Gln Ser Gly Ser Glu
10
Cys Lys Ala Ser
25
Arg Gln Ala Pro
40

Ser Gly Val

Gly
Gly
Pro

60
Thr

Tyr

55

Phe Ser Leu Asp
75

Lys Ala Glu Asp

90
Thr Thr Val Thr
105
Thr Val Ser Ser
120

Pro Ser Ser Lys

Leu

Leu

Val

Ala

125
Leu Leu Asn Asn

140

Asp Asn Ala Leu

160
Asp Ser Lys Asp

175
Lys Ala Asp Tyr
190
Gln Gly Leu Ser
205

Leu Lys Lys Pro
15

Thr Phe Thr

30

Gly Leu Glu

Tyr

Gln
45
Thr Tyr Ala Ser
Val Ser Thr
80
Ala Val Tyr
95

Trp Phe Ala
110

Ala Ser Thr Lys
125

Ser Thr Ser Gly

Ser

Thr

Pro

Val
Ile
Ala
Pro
Ile
Ser
Lys
Glu
Phe
Gln
Ser
Glu

Ser

Gly
Thr
Trp
Asp
Ala
Tyr
Tyr
Gly

Gly

Gly
Ile
Pro
Ser
Ser
Arg
Arg
Gln
Tyr
Ser
Thr
Lys

Pro

Ala
Tyr
Met
Phe
Tyr
Cys
T1p
Pro

Thr



130
Ala
145
Val

Ala val

vVal

Ser Trp Asn Ser

Pro Ser

135

150
Gly
165
Leu Gln Ser
180
Ser Ser

Ser

Leu

195

His Lys
210
Cys Asp
225
Gly

Met Ile

His

Gly Pro

Ser Asn Thr

215

Thr His Thr

230

Ser Val Phe
245

Ser Arg Thr Pro
260

Pro

Lys

Glu Asp Pro Glu Val Lys

275

His
290
Arg

Val

Tyr
305
Gly Lys

Ile Glu

Val Tyr

Asn Ala Lys Thr

295
Val Val Ser Val

310
Glu Tyr Lys Cys
325
Lys Thr Ile Ser
340

Thr Leu Pro Pro

355

Ser Leu

370

Glu Trp Glu Ser Asn Gly Gln

385

Pro Val Leu Asp Ser Asp Gly

Val Asp Lys Ser Arg Trp Gln

Met His

Thr Cys Leu Val
375

390
405

420

Glu Ala Leu His

435

Ser Pro
450

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

<220>
<221>
<223>

<400>

1
Ser Val

Ile Glu

Gly Lys

87

221

PRT
Trinh tu

chudi
Trinh tu

87
Glu Leu Val Leu

Thr Gln

5

Lys Leu
20

Trp Tyr

Thr Cys

Gln Gln

35

Glu Leu
50

Lys Lys Asp Gly

55

nhén tao

51518

140

Ala Leu Gly Cys Leu Val Lys Asp Tyr

155
Ala Leu Thr Ser
170
Gly Leu Tyr
185
Thr Gln

Ser
Gly Thr
200
Lys

Val Asp Lys

Phe Pro Glu Pro
160

Gly Val His Thr
175

Leu Ser Ser

190

Tyr Ile Cys
205
Lys

Val
Asn

Val Glu Pro

220

Cys Pro Pro Cys
235
Phe Pro Pro
250
Val Thr Cys
265

Phe Asn Trp

Leu

Glu

280

Lys Pro Arg Glu

Ala Pro Glu
240

Asp

Pro
Lys Pro Lys
255
Val Val
270
Val Asp

Val Asp

Tyr Gly

285
Glu

Gln Tyr Asn

300

Thr Val Leu
315
Val Ser Asn
330
Ala Lys Gly
345
Arg Asp Glu

Leu
Lys
Lys
Ser

360

Lys Gly Phe Tyr

His Gln Asp Trp

320

Ala Leu Pro
335

Pro Arg Glu

350

Thr Lys Asn

Lys
Gln

Leu
365

Pro Ser Asp Ile

380

Pro Glu Asn
395
Ser Phe Phe
410

Gln Gly Asn
425

Asn His Tyr Thr
440

chudi nhe ctia Hul03-32

Ser Pro Ser Ala
10
Thr Leu Ser
25
Gln Pro Glu
40

Ser His Ser

Ser
Lys

Thr
60

Asn Tyr Lys Thr
400
Tyr Ser Lys
415
Phe Ser Cys
430

Lys Ser Leu

Leu
vVal

Gln
445

Ser Ala Ser Leu
15
Gln His Ser Thr
30
Gly Pro Arg Tyr
45
Gly Glu Gly Ile

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

Ser

Gly
Tyr
Val

Pro

Thr
Pro
Thr
Asn
Ser
Leu
Leu
Ser
Glu
Thr
Asn
Pro
Gln
Val
Val
Pro
Thr
Val

Leu

Ala
Thr
Met

Asp
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Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg Tyr Leu Thr
65 70 75 80
Ser Leu Gln Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Gly Val
85 90 95
Thr Ile Lys Glu Gln Phe Val Tyr Val Phe Gly Gly Gly Thr
100 105 110
Thr Val Leu Gly Gln Pro Lys Ala Asn Pro Thr Val Thr Leu
115 120 125
Pro Ser Ser Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val
130 135 140
Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys
145 150 155 160
Gly Ser Pro Val Lys Ala Gly Val Glu Thr Thr Lys Pro Ser
165 170 175
Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr
180 185 190
Gln Trp Lys Ser His Arg Ser Tyr Ser Cys Gln Val Thr His
195 200 205
Ser Thr Val Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
210 215 220

<210> 88

<211> 450

<212> PRT

<213> Trinh ty nhin tao

<220>
<221> chudi
<223> Trinh tu chudi ning cta khang thé Sanofi

<400> 88
Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro
1 5 10 15
Ser Leu Ser Leu Ser Cys Ala Ala Ser Gly Phe Val Phe Ser
20 25 30
Asp Met Ser Trp Val Arg Gln Thr Pro Glu Arg Gly Leu Glu
35 40 45
Ala Tyr Ile Ser Ser Gly Gly Gly Ile Thr Tyr Ala Pro Ser
50 55 60
Lys Gly Arg Phe Thr Val Ser Arg Asp Asn Ala Lys Asn Thr
65 70 75 80
Leu Gln Met Asn Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr
85 90 95
Ala Ala His Tyr Phe Gly Ser Ser Gly Pro Phe Ala Tyr Trp
100 105 110
Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
115 120 125
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135 140
Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
145 150 155 160
Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
165 170 175
Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr
180 185 190
Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn
195 200 205
Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser
210 215 220
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu

Ile
Gly
Lys
Phe
Cys
Ala
Lys
Pro

Glu

Gly
Ser
Trp
Thr
Leu
Tyr
Gly
Ser
Ala
Val
Ala
Val
His
Cys

Gly

Ser
Asn
Leu
Pro
Leu
Asp
Gln
Glu

Gly

Gly
Tyr
Val
Val
Tyr
Cys
Gln
Val
Ala
Ser
Val
Pro
Lys

Asp
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225

230

51518

235

240

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245

Ser Arg Thr Pro
260
Asp Pro Glu Val
275
Asn Ala Lys Thr
290

Val vVal Ser Val
305

Glu Tyr Lys Cys

Glu
Lys

Lys

Leu
310

Lys

325

Lys
340

Thr
355

Thr
370
Glu
385
Leu

Leu Pro Pro Ser Arg Asp
Cys Leu Val Lys Gly Phe
Ser Asn Gly Gln Pro Glu

390
Asp Ser Asp Gly Ser Phe

405

Lys
420
Glu
435
Lys
450

Gly

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

89

214

PRT
Trinh tu

<220>
<221>
<223>

chudi
Trinh tu

<400> 89
Asp Ile Gln Met
1 5
Asp Arg Val Thr
20
Leu Ala Trp Tyr
35
Tyr Asn Thr Arg
50
Ser Gly Ser Gly
65
Glu Asp Phe Ala
85
Thr Phe Gly Ser
100
Pro Ser Val Phe
115
Thr Ala Ser Val
130
Lys Val Gln Trp
145

Ser Arg Trp Gln Gln Gly

250

Val Thr Cys

265

Phe Asn Trp

280

Pro Arg Glu
295

Thr Val Leu

Val Ser Asn
330

345
360

375

410
425

440

nhan tao

255

Val Val Val Asp Val Ser

270

Tyr Val Asp Gly Val Glu

285

Glu Gln Tyr Asn Ser Thr

300

His Gln Asp Trp Leu Asn
315
Lys Ala Leu Pro Ala Pro

320

335

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln

350

Glu Leu Thr Lys Asn Gln Val

365

Tyr Pro Ser Asp Ile Ala Val

380

Asn Asn Tyr
395

Phe Leu Tyr

Asn Val Phe

Ala Leu His Asn His Tyr Thr Gln Lys

Lys Thr Thr Pro
400

Ser Lys Leu Thr

415
Ser Cys Ser Val
430
Ser Leu Ser Leu
445

chuéi nhe cua khadng thd Sanofi

Thr
Ile
Gln
Thr
Thr

70
Thr
Gly
Ile

Val

Lys

150

Gln
10
Cys Arg
25
Lys Pro
40
Ala Glu

Thr
Gln

Leu

55

Asp Phe Ser
75

Tyr Cys Gln

90
Lys Leu Glu
105

Pro Pro Ser

120

Leu Leu Asn

Tyr
Thr
Phe
Cys

135
Val Asp Asn Ala

Ser Pro Ala Ser Leu
Ala Ser Glu
Gly Lys Ser

Gly Val Pro

60

Leu Thr Ile
His His
Ile Lys

Asp Glu

Ser Ala
15

Asn Ile

30

Pro Lys

Ser
Phe

Leu
45

Ser Arg Phe
Leu
80
Tyr Gly Thr

95

Arg Thr Val
110

Gln Leu Lys

Ser Ser

125

Asn Phe Tyr Pro Arg

140

Leu Gln Ser Gly Asn
155

160

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

Ser

Val
Ser
Leu
Ser
Gln
Pro
Ala
Ser
Glu

Ser

Ile
Glu
His
Arg
Lys
Glu
Tyr
Leu
Trp
Val
Asp
His

Pro

Gly
Tyr
vVal
Gly
Pro
Phe
Ala
Gly
Ala

Gln
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Glu Ser Val Thr Glu Gln
165
Ser Thr Leu Thr Leu Ser
180
Ala Cys Glu Val Thr His
195
Phe Asn Arg Gly Glu Cys

51518

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser

170 175

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

185 190

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

200 205

210

<210> 90

<21l> 449
<212> PRT
<213>

<220>
<221>
<223>

chudi

<400> 90
Glu Val Gln Leu Val
1 5
Ser Leu Arg Leu Ser
20
Trp Met Ser Trp Val
35
Gly Glu Ile His Pro
50
Lys Asp Arg Phe Thr
65 70
Leu Gln Met Asp Ser
85
Ala Ser Leu Tyr Phe
100
Thr Pro Val Thr Val
115
Pro Leu Ala Pro Ser
130
Gly Cys Leu Val Lys
145
Asn Ser Gly Ala Leu
165
Ser Ser Gly Leu
180
Ser Leu Gly Thr
195
Ser Asn Thr
210
Thr His
225
Ser Vval

Gln

Ser

Lys Val

Thr Cys Pro

Phe Leu Phe
245

Pro Glu Val
260
Glu Val Lys

275

Lys Thr Lys

290

Val Ser Val Leu

305

Tyr Lys Cys Lys

Arg Thr

Pro Phe
Ala Pro
Thr

Val

150

230

310

Trinh ty nh8n tao

Glu Ser Gly Gly Gly Val
10
Cys Ser Ala Ser Gly Phe
25
Arg Gln Ala Pro Gly Lys
40 45
Asp Ser Ser Thr Ile Asn
55 60
Ile Ser Arg Asp Asn Ala
75
Leu Arg Pro Glu Asp Thr
90
Gly Phe Pro Trp Phe Ala
105
Ser Ser Ala Ser Thr Lys
120
Ser Lys
135

Asp Tyr

Ser Thr Ser Gly
140
Phe Pro Glu Pro
155
Gly Val His
170
Leu Ser Ser Val
185
Gln Thr Tyr Ile
200
Asp Lys
215
Pro Cys

Thr Ser Thr

Tyr Ser

Cys Asn
Glu Pro
220
Pro Ala Pro Glu
235
Lys Pro Lys Asp

250
Val Val Val Asp
265
Tyr Val Asp Gly

Arg Val

Pro Pro
Thr Cys

Asn Trp
280
Arg Glu
295
Val Leu

Glu Gln Tyr Asn
300
His Gln Asp Trp
315

Ser Asn Lys Ala Leu Pro

125

205

285

Trinh ty chudi ning ctia khang thé Lmab

Val Gln
15

Asp Phe

30

Gly Leu

Pro
Thr
Glu

Tyr Ala Pro
Thr
80
Gly Val Tyr
95

Tyr Trp Gly
110

Gly Pro Ser

Lys Asn

Gly Thr Ala

Val Thr Vval

160

Phe Pro Ala
175

Val Thr Val
190

Val Asn His

Lys Ser Cys
Gly
240
Thr Leu Met
255

Val Ser His
270

Val Glu Vval

Leu Leu

Ser Thr Tyr

Leu Asn Gly
320
Ala Pro Ile

Gly
Thr
Trp
Ser
Leu
Phe
Gln
Val
Ala
Ser
Val
Pro
Lys
Asp
Gly
Ile
Glu
His
Arg
Lys

Glu

Arg
Tyr
Ile
Leu
Phe
Cys
Gly
Phe
Leu
Trp
Leu
Ser
Pro
Lys
Pro
Ser
Asp
Asn
Val
Glu

Lys
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325 330

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

340 345

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

355 360

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

370 375 380

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

385 390 395

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

405 410
Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425
Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440
Lys
<210> 91
<211> 213
<212> PRT

<213> Trinh tu nhan tao

<220>
<221> chudi

365

445

<223> Trinh tu chudi nhe cta khang thé Lmab

<400> 91

Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu

1 5 10

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln

20 25

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala

35 40

45

Tyr Trp Thr Ser Thr Arg His Thr Gly Val Pro

50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile

65 70 75

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr

85 90

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg

100 105

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser

115 120

Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu

130 135 140

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

145 150 155

Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu

165 170

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val

180 185
Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200
Asn Arg Gly Glu Cys
210
<210> 92

<21l> 4

125

205

Ser Ala Ser
Asp Val Gly
Pro Lys Leu
Ser Arg Phe
Ser Ser Leu
Ser Leu Tyr

Thr val Ala

Thr
Thr
Glu
Leu
Lys
Glu

Gly

Gly
Ser
Ile
Gly
Pro
Ser
Pro
Thr
Lys
Glu
Ser
Ala

Phe
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<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Yéu tb lién két TetraPEPTIT

<400> 92
Gly Gly Phe Gly
1 4
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