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(54) PHAN TU LIEN KET GEN HOAT HOA TE BAO LYMPHO 3 (LAG-3) VA
DUQC PHAM CHUA PHAN TU NAY

(57) Sang ché dé cap dén khang thé khang LAG-3, LAG-3 mAb 1, LAG-3 mAb 2, LAG-3
mADb 4, LAG-3 mAb 5, va LAG-3 mAb 6, va cac phién ban duoc 1am giéng nhu cta ngudi
va thé kham cta cac khang thé nay. Sang ché con dé cip dén cac phan tir lién két LAG-3
ma bao gdm cac manh lién két LAG-3 cta cic khang thé khang LAG-3 ndy, cac thé tiép
hop mién dich, va cac phan tir dic hi¢u kep, bao gdm cac khang t6 hop kép, BiTE, cac
khang thé dic hiéu kép, v.v., ma bao gébm (i) cac manh lién két LAG-3 nay, va (ii) mién co
kha nang lién két voi epitop cia phan tu lién quan dén viéc diéu hoa diém kiém tra mién
dich c6 mit trén bé mit cua cac té bao mién dich. Sang ché ciing dé cip dén duoc pham
chira phan tir lién két nay.
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Linh vwe ky thuit dwgc dé cap

Séng ché d& cap dén phan tir lién két LAG-3 bao gdm mién lién két LAG-3 ciia
cac khéng thé khéng LAG-3 duoc lva chon: LAG-3 mAb 1, LAG-3 mAb 2, LAG-3
mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hoic LAG-3 mAb 6 c6 kha ning lién két v6i
cd LAG-3 & khi dau ché va LAG-3 & ngudi. Cu thé, sang ché lién quan dén cac phan
tir lién két LAG-3 duoc 1am giéng nhu cua ngudi hodc cic phién ban thé kham cia
cac khang thé nay, hodc bao gbm céc manh lién két LAG-3 ciia cac khang thé khang
LAG-3 nay (dic biét 12 cac thé tiép hop mién dich, cac khang thé td hop kép, BiTE,
cac khang thé dic hiéu kép, v.v.). Cu thé, sang ché lién quan dén cac phan tir lién két
LAG-3 nhu vy ma con c6 kha ning lién két epitop cila phan tir lién quan dén su
didu hoa diém kiém tra mién dich c6 mit trén bé mit cta t& bao mién dich. Sang ché
ciing d& cap dén phuong phap str dung cac phan ti lién két LAG-3 nay dé phat hién
LAG-3 hoic dé kich thich dap tmg mién dich. Sang ché cling d& cap dén phuong
phéap tri lidu két hop trong d6 phan tir lién két LAG-3 ma bao gdm mot hoidc nhiéu
mién lién két LAG-3 clia c4c khang thé khang LAG-3 duoc lya chon nay dugc st
dung két hop v6i mot hdéc nhiéu phan tir bd sung c6 hiéu qué trong viéc kich thich
dap tmg mién dich dé nho d6 tang cudng, kich thich hodc diéu hoa tdng hon nita dap

mg mién dich nhu vy & ddi tuong.
Tinh trang k§ thuit ciia sang ché
I. Cac dap ting mién dich qua trung gian té bao

Hé mién dich cta nguoi va cac loai dong vat c6 vi khéc chiu trach nhiém cung
cép su bao vé chéng lai c4c bénh va lay nhiém. Su bao vé nhu vay dugc tao ra boi
dap tng mién dich thé dich va boi dap ing mién dich qua trung gian té bao. Pap tung
thé dich dan dén viéc san sinh khang thé va cac phan tir sinh hoc khac ma c6 kha
ndng nhén di¢én va trung hoa cic dich ngoai lai (khang nguyén). Nguoc lai, dap (mg

mién dich qua trung gian t€ bao li€n quan dén su hoat héa cia cic dai thuc bao, té
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bao giét tu nhién (NK), va té bao lympho T gy doc té bao dic hidu khang nguyén
béi cac té bao T, va su giai phong cac xytokin khac nhau dap @ng lai su nhan dién
khang nguyén (Dong, C. ef al. (2003) “Immune Regulation by Novel Costimulatory
Molecules”, Immunolog. Res. 28(1):39-48).

Kha ning cia cac té bao T trong viée diéu tiét mot cach tdi wu dép tmg mién
dich chéng lai khang nguyén can dén hai twong tac truyén tin hiéu riéng biét
(Viglietta, V. et al. (2007) “Modulating Co-Stimulation”, Neurotherapeutics 4:666-
675; Korman, A.J. et al. (2007) “Checkpoint Blockade in Cancer Immunotherapy”,
Adv. Immunol. 90:297-339). Tht nhét, khéang nguyén da dugc sap hang trén bé mit
clia cac té bao trinh dién khang nguyén (APC) phai dwoc trinh dién véi té bao T
CD4* chura qua thir nghiém déc hi¢u khang nguyén. Vi¢e trinh di€n ndy phat tin hiéu
thong qua thu thé t& bao T (TCR) ma diéu khién té bao T khoi diu dap timg mién
dich s& 1a dic hiéu vdi khang nguyén dugc trinh dién. Thir hai, mot loat c4c tin hiéu
dbng kich thich va trc ché, dugc diéu tiét thong qua cac twong tac gitta APC va céc
phén t& bé mit t& bao T riéng biét, kich hoat déu tién 13 sy hoat hoa va ting sinh clia
céc t& bao T va cudi cing 14 su &rc ché cia chung. Theo d6, tin higu dau tién truyén
tinh dac hiéu cho dép Ung mién dich con tin hiéu thir hai nham x4c dinh ban chéit,

bién d6 va khoang thoi gian cua dap g do.

Hé mién dich dugc kiém soat chit ch& bdi cac phéi tir va thu thé ddng trc ché
va ddng kich thich. Cac phén ti nay cung cAp tin hiéu thi hai dé hoat hoa t€ bao T
va tao ra mang ludi can bang giita cac tin hi¢u duong va &m dé tdi da héa cac dap
trng mién dich chéng lai su 14y nhiém trong khi gi6i han tinh mién dich & ban than
phan tir d6 (Wang, L. et al. (2011) “VISTA, A Novel Mouse Ig Superfamily Ligand
That  Negatively  Regulates  T-Cell  Responses”, J. Exp. Med.
10.1084/jem.20100619:1-16; Lepenies, B. et al. (2008) “The Role Of Negative
Costimulators During Parasitic Infections”, Endocrine, Metabolic & Immune
Disorders - Drug Targets 8:279-288). Con dudng Gc ché chu yéu ddi voi viée duy
tri su ty dung nap va didu bién khoang thoi gian va bién do ctia ddp img mién dich
dugc dé cap chung 1a diém kiém tra mién dich. Pic biét quan trong 1a lién két gitra
céc phdi tir B7.1 (CD80) va B7.2 (CD86) cua té bao trinh dién khang nguyén va céc
thu th8 CD28 va CTLA-4 ctia té bao lympho T CD4" (Sharpe, A.H. et al. (2002)
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“The B7-CD28 Superfamily”, Nature Rev. Immunol. 2:116-126; Dong, C. et al.
(2003) “Immune Regulation by Novel Costimulatory Molecules”, Immunolog. Res.
28(1):39-48; Lindley, P.S. ef al. (2009) “The Clinical Utility Of Inhibiting CD28§-
Mediated Costimulation”, Immunol. Rev. 229:307-321). Lién két cua B7.1 hodc cla
B7.2 v6i CD28 kich thich sy hoat héa t bao T; lién két cia B7.1 hodc B7.2 véi
CTLA-4 trc ché sy hoat hoa nay (Dong, C. ef al. (2003) “Immune Regulation by
Novel Costimulatory Molecules”, Immunolog. Res. 28(1):39-48; Lindley, P.S. et al.
(2009) “The Clinical Utility Of Inhibiting CDZ28-Mediated Costimulation”,
Immunol. Rev. 229:307-321; Greenwald, R.J. et al (2005) “The B7 Family
Revisited”, Ann. Rev. Immunol. 23:515-548). CD28 duogc biéu hién chu yéu trén bé
mit cua té bao T (Gross, J., et al. (1992) “Identification And Distribution Of The
Costimulatory Receptor CD28 In The Mouse”, J. Immunol. 149:380-388), trong khi
d6 su biéu hién CTLA-4 dugc diéu hoa tdng mdt cach nhanh chdéng sau khi hoat héa
t€ bao T (Linsley, P. et al. (1996) “Intracellular Trafficking Of CTLA4 And Focal
Localization Towards Sites Of TCR Engagement”, Immunity 4:535-543). Do
CTLA-4 1a thu thé c6 ai luc cao hon (Sharpe, A.H. et al. (2002) “The B7-CD28
Superfamily”, Nature Rev. Immunol. 2:116-126), nén diu tién thi lién két nay khoi
dAu su ting sinh cia té bao T (théng qua CD28) va sau d6 e ché né (théng qua su
biéu hién méi sinh ctia CTLA-4), nhd d6 khong can thiét phai ting cudng hiéu qua

khi ting sinh nita.

Céc nghién ctru khic vé cac phbi tir ctia thy thé CD28 da gitip nhan biét va md
ta dac diém ctia mot nhom céc phan tir B7 ¢6 lién quan (“Siéu ho B7”) (Sharpe, A.H.
et al. (2002) “The B7-CD28 Superfamily”, Nature Rev. Immunol. 2:116-126;
Greenwald, R.J. et al. (2005) “The B7 Family Revisited”, Ann. Rev. Immunol.
23:515-548; Collins, M. et al. (2005) “The B7 Family Of Immune-Regulatory
Ligands”, Genome Biol. 6:223.1-223.7; Loke, P. et al. (2004) “Emerging
Mechanisms Of Immune Regulation: The Extended B7 Family And Regulatory T-
Cells”. Arthritis Res. Ther. 6:208-214; Korman, A.J. et al. (2007) “Checkpoint
Blockade in Cancer Immunotherapy”, Adv. Immunol. 90:297-339; Flies, D.B. et al.
(2007) “The New B7s: Playing a Pivotal Role in Tumor Immunity”, J. Immunother.
30(3):251-260; Agarwal, A. et al. (2008) “The Role Of Positive Costimulatory
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Molecules In Transplantation And Tolerance”, Curr. Opin. Organ Transplant.
13:366-372; Wang, S. et al. (2004) “Co-Signaling Molecules Of The B7-CD28
Family In Positive And Negative Regulation Of T Lymphocyte Responses”, Microbes
Infect. 6:759-766). Hién tai, c6 mdt vai thanh vién da biét thude ho nay: B7.1
(CD80), B7.2 (CD86), phdi tir ddng kich thich c¢6 thé cam tGng (ICOS-L), phdi ti
chét theo chwong trinh-1 (PD-L1; B7-H1), phéi tir chét theo chwong trinh-2 (PD-L2;
B7-DC), B7-H3, B7-H4 va B7-H6 (Collins, M. et al. (2005) “The B7 Family Of
Immune-Regulatory Ligands”, Genome Biol. 6:223.1-223.7; Flajnik, M.F. et al.
(2012) “Evolution Of The B7 Family: Co-Evolution Of B7H6 And Nkp30,
Identification Of A New B7 Family Member, B7H7, And Of B7's Historical
Relationship With The MHC”, Immunogenetics 64(8):571-90).

II. Gen hoat héa té bao lympho-3 ("LAG-3")

Gen hoat héa t€ bao lympho 3 méa hoa protein thu thé bé mat té bao dugce dé
cap dén 1a “LAG-3”, hosic CD223 (Triebel, F. et al. (1990) “LAG-3, A Novel
Lymphocyte Activation Gene Closely Related To CD4”, J. Exp. Med. 171(5):1393-
1405). LAG-3 dugc biéu hién bang cac té bao T CD4+ va CD8+ da dugc hoat hoa
va bang cic té bao NK, va chii yéu dugc bidu hién bdi céc té bao dudi gai dang tuong
bao. LAG-3 khéng dugc biéu hién bdi cac té bao B, bach ciu don nhan hodc cac loai
té bao bat ky khac dugc thir nghiém (Workman, C.J. et al. (2009) “LAG-3 Regulates
Plasmacytoid Dendritic Cell Homeostasis”, J. Immunol. 182(4):1885-1891).

LAG-3 dugc phat hién 13 ¢6 mdi lién hé chit ché véi CD4 ddng thu thé t& bao
T (Triebel, F. ef al. (1990) “LAG-3, A Novel Lymphocyte Activation Gene Closely
Related To CD4”, J. Exp. Med. 171(5):1393-1405; Grosso, J.F. et al. (2009)
“Functionally Distinct LAG-3 and PD-1 Subsets on Activated and Chronically
Stimulated CD8 T-Cells”, J. Immunol. 182(11):6659-6669; Huang, C.T. et al. (2004)
“Role Of LAG-3 In Regulatory T-Cells”, Immunity 21:503-513; Workman, C.J. et
al. (2009) “LAG-3 Regulates Plasmacytoid Dendritic Cell Homeostasis”, .
Immunol. 182(4):1885-1891). Tuong tw CD4, LAG-3 ciing lién két v6i cac phan tir
MHC 16p II nhung céc phan tir nay lién két véi 4i luc cao hon dang ké (Workman,
C.J. et al. (2002) “Phenotypic Analysis Of The Murine CD4-Related Glycoprotein,
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CD223 (LAG-3)”, Eur. J. Immunol. 32:2255-2263; Huard, B. et al (1995)
“CD4/Major Histocompatibility Complex Class Il Interaction Analyzed With CD4-
And Lymphocyte Activation Gene-3 (LAG-3)-Ig Fusion Proteins”, Eur. J. Immunol.
25:2718-2721; Huard, B. et al. (1994) “Cellular Expression And Tissue Distribution
Of The Human LAG-3- Encoded Protein, An MHC Class II Ligand”,
Immunogenetics 39:213-217).

Céc nghién ctru chi ra rang LAG-3 d6ng vai trd quan trong trong viéc didu hoa
4m su ting sinh, chirc ning va su ndi can biang cua té bao T (Workman, C.J. et al.
(2009) “LAG-3 Regulates Plasmacytoid Dendritic Cell Homeostasis”, J. Immunol.
182(4):1885-1891; Workman, C.J. et al. (2002) “Cutting Edge: Molecular Analysis
Of The Negative Regulatory Function Of Lymphocyte Activation Gene-3”, J.
Immunol. 169:5392-5395; Workman, C.J. et al. (2003) “The CD4-Related
Molecule, LAG-3 (CD223), Regulates The Expansion Of Activated T-Cells”, Eur. J.
Immunol. 33:970-979; Workman, C.J. (2005) “Negative Regulation Of T-Cell
Homeostasis By Lymphocyte Activation Gene-3 (CD223)”, J. Immunol. 174:688-
695; Hannier, S. et al. (1998) “CD3/TCR Complex-Associated Lyihphocyte
Activation Gene-3 Molecules Inhibit CD3/TCR Signaling”, J. Immunol. 161:4058-
4065, Huard, B. et al (1994) “Lymphocyte-Activation Gene 3/Major
Histocompatibility Complex Class II Interaction Modulates The Antigenic Response
Of CD4+ T Lymphocytes”, Eur. J. Immunol. 24:3216-3221).

Céc nghién ctru d3 goi v rang viée e ché chirc ning LAG-3 thong qua su
phong bé khang thé ¢ thé dao ngugc su trc ché hé mién dich qua trung gian LAG-
3 va khoi phuc phan nao chirc nang tac dong (Grosso, J.F. et al. (2009) “Functionally
Distinct LAG-3 and PD-1 Subsets on Activated and Chronically Stimulated CD8 T-
Cells”, J. Immunol. 182(11):6659-6669; Grosso, J.F. et al. (2007) “LAG-3 Regulates
CD8+ T-Cell Accumulation And Effector Function During Self And Tumor
Tolerance™, J. Clin. Invest. 117:3383-3392). LAG-3 da dugc phathiénrala diéu hoa
am sy lan rong t€ bao T théng qua sy tre ché cta cac dong canxi cam g boi TCR,
va kiém soat kich thudce ctia ving chtra té bao T ghi nh¢ (Matsuzaki, J. e al. (2010)
“Tumor-Infiltrating NY-ESO-1-Specific CD8+ T-Cells Are Negatively Regulated By
LAG-3 and PD-1 In Human Ovarian Cancer”, Proc. Natl. Acad. Sci. (U.S.A.)
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107(17):7875-7880; Workman C.J., et al. (2004) “Lymphocyte Activation Gene-3
(CD223) Regulates The Size Of The Expanding T-Cell Population Following
Antigen Activation in vivo”, J. Immunol. 172:5450-5455).

Tuy nhién, bt ké tit ca cac cai tién trude do, van cin phai c6 céac ché phém cai
thién c6 kha ning dinh huéng manh mé& hon hé mién dich cuia co thé dé tin cdng cac
té bao ung thu hodc cac té bao bi 14y nhiém ngudn gay bénh, dic biét 1a & cic ndng
d6 diéu tri bénh thip hon. Dt hé mién dich thich nghi c6 thé 1a co ché phong vé tiém
nang chdng lai bénh va bénh ung thu, nhung né thudng bi can tré béi cac co ché vc
ché mién dich trong vi mdi trudng khéi u, nhu sy biéu hién cia LAG-3. Hon nita,
cac phan ti d(‘A)ng trc ché dugc biéu hién bdi cac té bao khéi u, té bao mién dich, va
té bao nén trong méi trudng khédi u c6 thé giam doc lwc mot cach dang ké cac dap
ting cia té bao T chdng lai cac t& bao ung thu. Do d6, cin ¢ cac phan tir lién két
LAG-3 c6 hoat luc. Cu thé, cin c6 cac phan tir lién két LAG-3 ma profin dong hoc
lién két mong mubn, lién két cac epitop LAG-3 khac nhau va/hodc thé hién hoat tinh
chit don ma c6 thé dem dén tac dung didu tri bénh tbt hon cho cac bénh nhan mic
bénh ung thu hodc cac bénh va tinh trang bénh 1y khac. Sang ché dé cap dén cic muc

dich nay va cac muc dich khéc.

Ban chit k§ thuét ciia sang ché

Sang ché dé xuét cac phén tir lién két LAG-3 bao gém mién lién két LAG-3
cua cac khéng thé khang LAG-3 dugc lya chon: LAG-3 mAb 1, LAG-3 mAb 2,
LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc LAG-3 mAb 6 c6 kha ning
lién két voi ca LAG-3 & khi ddu ché va LAG-3 & ngudi. Cu thé, sang ché dé xuit
cac phan tir lién két LAG-3 duoc 1am gidng nhu clia ngudi hodc cac phién ban thé
kham ctia cac khang thé nay, hodc bao gdm cic méanh lién két LAG-3 ciia cac khang
thé khang LAG-3 nhu vay (dic biét 1a cac thé tiép hop mién dich, c4c khéng thé t6
hop kép, BiTE, cac khang thé dic hiéu kép, v.v.). Cu thé, sang ché @& xuét cic phan
tir lién két LAG-3 nhu vy ma con c6 kha ning lién két epitop ctia phan tit lién quan
dén viéc diéu hoa diém kiém tra mién dich c6 mit trén bé mit cua t& bao mién dich.
Séang ché ciing d& xuit phuong phép st dung cic phan i lién két LAG-3 nay dé phat
hién LAG-3 hogc d& kich thich dap tng mién dich. Sang ché ciing d& xut phwong
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phap trj lidu két hop trong d6 phén tir lién két LAG-3 ma bao gdm mot hoic nhidu
mién lién két LAG-3 cua céc khéng thé khang LAG-3 dugc lya chon nay dugc st
dung két hop v6i mot hodc nhiéu céc phan tir bd sung ma c6 hiéu qua trong viéc kich
thich d4p tng mién dich dé tir d6 ting cuong, kich thich hogic diéu hoa ting hon nita

dap tmg mién dich ndy & ddi twong.

Cu thé, sang ché dé xuit phan tir lién két LAG-3 c6 kha nang lién két voi ca
LAG-3 & ngudi va LAG-3 & khi ddu ché, trong d6 phan tir nay bao gdm ba mién
CDR chudi ning, CDRul, CDRu2 va CDRy3, va ba mién CDR chudi nhe, CDRy1,
CDR12, va CDRy3, trong do:

(A) (1) mién CDRgl, mién CDR#2, vi mién CDR#3 14 cac CDR chudi
nang cia LAG-3 mAb 1, va 14n lugt c6 cac trinh ty axit amin: SEQ ID NO:8, SEQ
ID NO:9, va SEQ ID NO:10; va

) mién CDRr1, mién CDR;2, va mién CDRy3 14 cdc CDR chudi
nhe ctia LAG-3 mAb 1, va 1an lugt ¢6 cac trinh tu axit amin: SEQ ID NO:13,
SEQ ID NO:14, Vé SEQ ID NO:15;

hoac

(B) (1) mién CDRyul, mién CDR#2, va mién CDRg3 14 cic CDR chudi
nang cia hLAG-3 mAb 1, va 14n Iugt c6 céc trinh ty axit amin: SEQ ID NO:8, SEQ
ID NO:9, va SEQ ID NO:10; va

) mién CDRL1, mién CDR12, va mién CDRy3 13 cac CDR chudi
nhe cuia hLAG-3 mAb 1, va 1an luot c6 cac trinh tu axit amin: SEQ ID NO:28,
SEQ ID NO:14, va SEQ ID NO:15;

hodc

(C) (1) mién CDRyl, mién CDRy2, va mién CDRy3 14 cdc CDR chudi
nang cia LAG-3 mAb 2, va 14n lugt c6 céc trinh tu axit amin: SEQ ID NO:31, SEQ
ID NO:32, va SEQ ID NO:33; va

(2)  mién CDRy1, mién CDR2, v mién CDRy3 1a cdc CDR chudi
nhe cia LAG-3 mAb 2, va 1an luot c6 céc trinh ty axit amin: SEQ ID NO:36,
SEQ ID NO:37, va SEQ ID NO:38;

hodc
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(D) (1)  mién CDRyl, mién CDR#2, va mién CDR#3 14 cdc CDR chudi
nang cia LAG-3 mAb 3, va 14n luot 6 céc trinh ty axit amin: SEQ ID NO:41, SEQ
ID NO:42, va SEQ ID NO:43; va

(2)  mién CDRL1, mién CDR12, va mién CDR13 14 cdc CDR chudi
nhe cua LAG-3 mAbD 3, va 1an luot c6 cac trinh tu axit amin: SEQ ID NO:46,
SEQ ID NO:47, va SEQ ID NO:48; |

hodc

(E) (1)  mién CDRyl, mién CDR#2, va mién CDRy3 14 cdc CDR chudi
ning cia LAG-3 mAb 4, va 14n Iugt c6 céc trinh tu axit amin: SEQ ID NO:51, SEQ
ID NO:52, va SEQ ID NO:53; va

(2)  mién CDRL], mién CDR12, va mién CDRy3 13 cic CDR chudi
nhe cia LAG-3 mAb 4, va 14n lugt c6 cac trinh tu axit amin: SEQ ID NO:56,
SEQ ID NO:57, va SEQ ID NO:58;

hoac

(F) (1)  mién CDRul, mién CDR#2, va mién CDRg3 1a cdc CDR chudi
nang cia LAG-3 mAb 5, va 14n luot ¢6 céc trinh ty axit amin: SEQ ID NO:61, SEQ
ID NO:62, va SEQ ID NO:63; va

(2)  mién CDRL1, mién CDR:2, v mién CDRy3 la cic CDR chudi
nhe cuia LAG-3 mAb 5, va 14n luot 6 céac trinh tu axit amin: SEQ ID NO:66,
SEQ ID NO:67, va SEQ ID NO:68;

hoac

(G) (1) mién CDRyl, mién CDR#2, va mién CDRg3 la cac CDR chudi
ning cia LAG-3 mAb 6 VHI, va 14n lwot c6 cac trinh tu axit amin: SEQ ID NO:71,
SEQ ID NO:72, va SEQ ID NO:73; va |

(2)  mién CDRL1, mién CDR:2, va mién CDR13 la cac CDR chubi
nhe cia LAG-3 mAb 6, va 1an ot c6 cac trinh tu axit amin: SEQ ID NO:76,
SEQ ID NO:77, va SEQ ID NO:78;

hoac

(H) (1) mién CDRul, mién CDRy2, va mién CDR#3 1a cdc CDR chudi
nang cua LAG-3 hAb 6, va 14n lugt c6 cac trinh tu axit amin: SEQ ID NO:71, SEQ
ID NO:72, va SEQ ID NO:73; va
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) mién CDRr1, mién CDR12, va mién CDR3 13 cac CDR chudi
nhe cia hLAG-3 hAb 6, va 1an luot 6 céc trinh tu axit amin: SEQ ID NO:87,
SEQ ID NO:77, va SEQ ID NO:78.

Séng ché con d& xuét cac phuwong an v& cac phén tir lién két LAG-3 nhu vay,
trong do mién bién ddi chudi ning c6 trinh tu axit amin néu trong SEQ ID NO:6,

SEQ ID NO:29, SEQ ID NO:39, SEQ ID NO:49, hodc SEQ ID NO:59.

Sang ché con dé xuét cac phuong an vé cAc phan ti lién két LAG-3 nhu vay,
trong dé mién bién d6i chudi nhe c6 trinh tw axit amin néu trong SEQ ID NO:11,

SEQ ID NO:34, SEQ ID NO:44, SEQ ID NO:54, hodc SEQ ID NO:64.

Sang ché con dé xut cac phuwong an vé cac phén tir lién két LAG-3 nhu vay,
trong d6 mién bién ddi chudi ning c6 trinh ty axit amin néu trong SEQ ID NO:16,

SEQ ID NO:18, SEQ ID NO:79, hodc SEQ ID NO:80.

Séang ché con dé xuét cac phuong 4n v& céc phén tir lién két LAG-3 nhu vy,
trong d6 mién bién d6i chudi nhe c6 trinh tu axit amin néu trong SEQ ID NO:20,
SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:83, hodc SEQ ID
NO:85.

Sang ché con d& xuét cac phuong 4n vé tt ca cac phan tir lién két LAG-3 nhu
vay, trong d6 phan tir nay 1a khang thé, va dic biét 13 trong d6 phan ti nay 1a khéng

thé kham hodc khang thé dugc lam gidng nhu ctia ngudi.

Sang ché con d& xuét phwong én, trong d6 phan ti lién két LAG-3 13 phén tir
lién két dic hiéu kép, c6 kha ning lién két ddng thoi v6i LAG-3 & ngudi va véi
epitop thu hai, va cu thé 1a dé xuét phuong 4n trong d6 epitop tht hai 1a epitop cua
phén tr lién quan dén viéc didu hoa diém kiém tra mién dich c6 mit trén bé mit cta
té bao mién dich (dic biét 1a trong d6 epitop thi hai 1a epitop cia B7-H3, B7-H4,
BTLA, CD40, CD40L, CD47, CD70, CD80, CD86, CD9%4, CD137, CDI137L,
CD226, CTLA-4, Galectin-9, GITR, GITRL, HHLA2, ICOS, ICOSL, KIR, LAG-3,
LIGHT, MHC 16p I hodc IT, NKG2a, NKG2d, 0X40, 0X40L, PD1H, PD-1, PD-L1,
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PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 hoic VISTA, va dic biét nhat 13 trong d6
epitop tht hai 13 epitop ciia CD137, 0X40, PD-1, TIGIT hoac TIM-3).

Séang ché con d& xuét phuong 4n vé cac phan tir lién két LAG-3 nhu vy, trong
d6 phan tir nay 1a khang t& hop kép, va dic biét 13, trong d6 khang t6 hop kép nay 1a
phtrc hop duogce lién két cdng hoa tri bao gém hai, hodc ba, hodc bdn, hodc nam, hoic
nhiéu hon nim chudi polypeptit. Sang ché con dé xuit phwong an vé cic phan tir
lién két khang LAG-3, trong d6 phan tir ndy 14 phan ti lién két ba gia, phan t lién
két ba gia nay 14 phirc hop dugc lién két cong héa tri bao gbm ba, bdn, nam hoic
nhiéu hon nim chudi polypeptit. Sang ché con d& xuit phwong 4n vé cac phén tir
lién két LAG-3 nhu vy, trong d6 phan tir ndy bao gdm ving Fe. Sang ché con dé
xuét phuong 4n vé cac phan ti lién két LAG-3 nhu vy, trong d6 phan tit ndy bao

g0m mién lién két albumin, va dic biét 1a mién lién ket albumin dugc loai mién dich.

Sang ché con d& xuét cdc phurong 4n v& tht ca cac phan tir lién két LAG-3 nhu
vay, trong d6 phan tir nay bao gdm ving Fc (Phan doan c6 thé két tinh), va trong d6
vung Fc nay 1a mdt vung Fe bién thé bao gdm maot hodc nhidu cai bién axit amin ma
1am giam 4i luc cia ving Fc bién thé nay dbi v6i FeyR va/hoic ting cudng thoi gian
bén thai trong huyét thanh, va cu thé hon, trong d6 cac cai bién nay bao gdm it nhét
mot doan thay thé axit amin dugc chon tir nhém bao gém:

(1) L234A;

2) [.235A;

3) L234A va L235A;

4) M252Y; M252Y va S254T;

(5) M252Y va T256E;

(6) M252Y, S254T va T256E; hoac

(7 K288D va H435K;

trong d6 viéc danh s6 1 danh sb theo chi s6 EU ciia Kabat.

Séang ché con dé xuit cac phwong 4n trong d6 phan tir bét ky trong s cac phan
tir lién két LAG-3 d4 md ta & trén dugc sit dung dé kich thich dap ing mién dich qua
trung gian té bao T. Sang ché ciing dé xuét cic phuong 4an trong d6 phan tir bét ky

trong sb cac phén tir lién két LAG-3 da md ta & trén dugc sir dung trong diéu tri bénh
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hodc tinh trang bénh 1y ¢6 lién quan dén hé mién dich bi ttc ché, dic biét 1a bénh ung
thu hodc bénh 14y nhiém.

Sang ché dic biét d& xuat phuong phép st dung nhu vay trong diédu tri hoic
chin doan hoic tién luong bénh ung thu, trong d6 bénh ung thu nay duge dic trung
béi su c6 mit cua té bao ung thu duge chon tir nhém bao gdm té bao cla: u tuyén
thuong than, bénh ung thu ¢6 lién quan dén AIDS, sacOm nang md mém, u té bao
hinh sao, bénh ung thu bang quang, bénh ung thu xuong, bénh ung thu ndo va tuy
séng, u ndo di can, bénh ung thu va, u thé canh, bénh ung thu cb, sacom sun, u
nguyén sdng, caxinom té bao than ky nhudm mau, caxinom té bao sang, bénh ung
thu rudt két, bénh ung thu dai truc trang, u mo bao soi trén da lanh tinh, u té bao nho
tron tao md X0, u mang nao thét, khéi u Ewing, sacom sun dang niém dich ngoai
khung xuong, bénh xwong dé giy tao sun, bénh loan san xo xwong, bénh ung thu tii
mat hodc dng mat, bénh ung thur da day, bénh nguyén bao nudi thai ky, u té bao
mam, bénh ung thu dau va cd, caxinom té bao gan, bénh ung thu té bao tiéu dao,
sacom Kaposi, bénh ung thu than, bénh bach cu, u md/khéi u md lanh tinh, sacom
md/khdi u m& 4c tinh, bénh ung thu gan, u lympho, bénh ung thu phéi, u nguyén tiy
bao, u hic séc td, u mang ndo, da u tuyén ndi tiét, da u tuy, hdi chung loan séan tuy,
u nguyén bao than kinh, u than kinh noi tiét, bénh ung thu budng tring, bénh ung
thu tuyén tuy, caxinom tuyén gidp dang nhu, u tuyén can giap, bénh ung thu nhi
khoa, u vé than kinh ngoai vi, u tiy thugng thin, u tuyén yén, bénh ung thu tuyén
tién liét, u hic séc td sau mang mach nho, r6i loan mau hiém, bénh ung thu than di
cin, khdi u hinh gy, sacOm co van, sacdm, bénh ung thu da, sacom md mém, bénh
ung thu té bao vay, bénh ung thu da day, sacdm hoat dich, bénh ung thu tinh hoan,
caxinom tuyén trc, u tuyén tic, bénh ung thu di can tuyén giap, va bénh ung thu t&

cung.

Séang ché dic biét dé xuit phuong phap st dung nhu vay trong diéu trj hodc
chén do4n hoic tién lugng bénh ung thu, trong d6 bénh ung thu nay la bénh ung thu
dai truc trang, caxinom té bao gan, u than kinh dém, bénh ung thu than, bénh ung
thu vi, da u tiy, bénh ung thu bang quang, u nguyén bao than kinh; sacom, u lympho
khong phai Hodgkin, bénh ung thu phéi t& bao khong nho, bénh ung thu budng
tring, bénh ung thu tuyén tuy, bénh ung thu dai tryc trang, bénh bach cAu nguyén
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bao cép tinh (AML), bénh bach cAu man tinh do tiy xuong tao ra (CML), bénh bach
cAu nguyén bao lymphd B cip tinh (B-ALL), bénh bach cdu lympho bao man tinh
(CLL), bénh bach cau té bao téc (HCL), u té bao dudi gai plasma mam (BPDCN), u
lympho khong phai Hodgkin (NHL), bao gdm bénh bach cau té bao vo (MCL), vau
lympho bach huyét bao nhé (SLL), u lympho Hodgkin, u té bao bon hé théng, hoic
u lympho Burkitt. |

Séang ché con d& xuit cac phuong an trong d6 phan tir bat ki trong s6 cac phan
tir lien két LAG-3 dugc md ta & trén duge danh ddu c6 thé phat hién duoc va dugc

st dung dé phat hién LAG-3.

M6 ta van tat cac hinh vé

Fig. 1 md ta so db cta khang t6 hop kép dugc lién két cong héa tri dai dién c6
hai vi tri lién két epitop gdm hai chudi polypeptit, mdi chudi c6 mién kich thich
heterodime vong xoin E hoic vong xodn K. Gbc xystein c6 thé c6 mit trong tac
nhan lién két va/hodc trong mién kich thich heterodime nhu dugc thé hién trén F ig.
3B. C4c mién VL va VH nhan dién ciing mdt epitop dugc thé hién bang cach st

dung cung kiéu td béng hoc to dam.

Fig. 2 mb ta so dd ctia phan tir khéng t6 hop kép duoc lién két cong hoéa tri dai
dién c6 hai vi trf lién két epitop gdm hai chudi polypeptit, mdi vi tri c6 cac mién
CH2 va CH3, d& cho cac chudi lién két nay tao ra toan bo hodc mot phan cia ving
Fc. Cac midn VL va VH nhén dién ciing mot epitop duoc thé hién bang cach sir dung

cung kiéu t6 bong hozc td dam.

Céc hinh vé& tir Fig. 3A dén Fig. 3C mo ta cc biéu dd thé hién cac khang td
hop kép bén gia dai dién c6 bbn i tri lién két epitop gdm hai cip chudi polypeptit
(nghia 13, tng cong bbn chudi polypeptit). Mot chudi polypeptit trong mdi cip mang
céc mién CH2 va CH3, dé cho céc chudi lién két tao thanh toan bd hodc mot phan
cta ving Fe. Cac mién VL va VH nhén dién cung mdt epitop duoc thé hién bang
cach str dung cung kiéu t6 bong hodc to dam. Hai cip chudi polypeptit nay c6 thé 1a
gidng nhau. Theo céc phuong én nay, trong d6 cac mién VL va VH nhan dién céc

epitop khac nhau (nhu dugc thé hién trén cac hinh v& tir Fig. 3A dén Fig. 3C), phan
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tr tao thanh mang bdn vi trf lién két epitop va 1a ddc higu kép va hai gia d6i v6i moi
epitop da lién két. Theo c4c phuong 4n ndy, trong d6 céc mién VL va VH nhan dién
cung mdt epitop (vi dy, cac CDR cua mién VL twong tu va cac CDR ctia mién VH
tuong tu duge st dung trén ca hai chudi), phan t tao thanh mang bbn vi tri lién két
epitop va dac hiéu don va bbn gia dbi véi mot epitop. Theo cach khac, hai cip
polypeptit c¢6 thé khac nhau. Theo cac phuong 4n nay trong d6 cac mién VL va VH
ctia mdi cip polypeptit nhan dién céc epitop khac nhau (nhu dugc thé hién trén Fig.
3C), phén tir tao thanh mang bén vi tri lién két epitop va 12 ddc hiéu bdn va don gia
dbi v6i mdi epitop da lién két. Fig. 3A thé hién khang t6 hop kép Fc ma chira mién
kich thich heterodime ctia peptit chira gbc xystein. Fig. 3B thé hién khang t6 hop
kép chira viung Fc, chira cic mién kich thich heterodime vong xoan E va vong xoin
K chta gbc xystein va tac nhan lién két (v6i gde xystein tuy ¥). Fig. 3C, thé hién
khang t& hop kép chira ving Fc, chia cac mién CH1 va CL ctia khang thé.

Céc hinh v& Fig. 4A va Fig. 4B m6 ta c4c so dd vé phan tir khang t6 hop kép
duge lién két cong hoa tri dai dién c6 hai vi tri lién két epitop gbm ba chudi
polypeptit. Hai chudi polypeptit mang mién CH2 va CH3, d8 cho céc chudi lién két
tao thanh toan bd hodc mot phan ctia ving Fc. Céc chudi polypeptit bao gbm mién
VL va VH con bao gdm mién kich thich heterodime. Cac mién VL va VH nhén dién

cung mot epitop dugc thé hién bang cach sir dung cling kiéu t6 bong hodc to dam.

Fig. 5 mo ta cac so dd v& phén tir khang t6 hop kép dugc lién két cong hoéa tri
dai dién c6 bdn vi tri lién két epitop gdm nam chudi polypeptit. Hai chudi polypeptit
mang mién CH2 va CH3, dé cho céc chudi c6 lién quan tao ra ving Fc ma bao gdm
toan bd hodic mot phan ctia mién Fc. Cac chudi polypeptit bao gbm cac mién VL va
VH d lién két con bao gdbm mién kich thich heterodime. Céc mién VL va VH nhin
dién cung mot epitop duogc thé hién bang cach st dung cing kiéu t6 béng hoic to

dam.

Céc hinh vé tir Fig. 6A dén Fig. 6F mo ta céc so dd vé cac phan tir lién két ba
gi4 chtra ving Fc dai dién c6 ba vi tri lién két epitop. Cac hinh vé Fig. 6A va Fig.
6B, mét cach twong tmg, minh hoa dudi dang so dd cac mién cua cac phén tir lién

két ba gi4 bao gdm hai mién lién két kiéu khang t6 hop kép va mién lién két kiu
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Fab c6 cé4c dinh huéng mién khac nhau trong d6 cac mién lién két kiéu khang t6 hop
kép 12 dau tan N hozc dau tdn C vé6i ving Fe. Cac phén t trén cac hinh v& Fig. 6A
va Fig. 6B bao gdm bdn chudi. Cac hinh v& Fig. 6C va Fig. 6D, mot cach twong tng,
minh hoa dudi dang so db cac mién ciia cac phén tir lién két ba gi bao gdm hai mién
lién két kiéu khang t5 hop kép dau tan N véi ving Fc, va mién lién két kidu Fab
trong d6 chudi nhe va chudi nang dugc lién két thong qua ving dém lién két
polypeptit, hodc mién lién két kidu scFv. Céac phan tir lién két ba gia trén cac hinh
v€ Fig. 6E va Fig. 6F, mot cach tuong (ing minh hoa duéi dang so dd cac mién cua
cac phan tir lién két ba gid bao gdm hai mién lién két kiéu khang t& hop kép dau tin
C v6i vung Fe, va mién lién két kiéu Fab dugc lién két, hodc mién lién két kiéu scFv
trong d6 cdc mién lién két kiéu khéng t6 hop kép. Cac phan tir lién két ba gia trén
cac hinh v& tir Fig. 6C dén Fig. 6F bao gdm ba chudi. Cac mién VL va VH nhén dién

cung mdt epitop dugce thé hién béng cach st dung ciung kiéu to bong hodc to6 dam.

Céc hinh vé tir Fig. 7A dén Fig. 7C thé hién cac dic tinh lién két ctia LAG-3
mAb 1 va LAG-3 mAb 6 véi LAG-3 & khi diu ché. Pudng cong lién két Biacore
ctia hLAG-3 mAb 6 (1.1) (Fig. 7A), hLAG-3 mAb 1 (1.4) (Fig. 7B) vA LAG-3 mAb
A (Fig. 7C) chiing minh ring hLAG-3 mAb 6 (1.1) thé hién kha ning lién két t6t
hon v6i LAG-3 & khi dau ch6 (RU; don vi dap tng).

Céc hinh v& tir Fig. 8A dén Fig. 8D cho thiy ring LAG-3 mAb 1 va LAG-3
mADb 6 lién két véi epitop ma khéc biét véi mot epitop dugc lién két bang khang thé
tham chiéu LAG 3 mAb A. Céc profin lién két cia LAG-3 mAb 1, LAG-3 mAb 6
va LAG-3 mAb A dugc danh ddu khi khéng c6 mit khang thé canh tranh (Fig. 8A),
khi c6 mit LAG-3 mAb 1 du (Fig. 8B), LAG-3 mAb 6 du (Fig. 8C), hosc LAG-3
mADb A (Fig. 8D) (RU; don vi dép Ung).

Céc hinh v& tir Fig. 9A dén Fig. 9B cho thiy ring cac khang thé da phan lap tc
ché sy lién két cia LAG-3 ngudi c6 thé hoa tan (shLAG-3) dbi véi MHC 16p II nhu
dugc x4c dinh trong thir nghiém ELISA. Fig. 9A thé hién dudng cong trc ché cua
LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, va LAG-3 mAb 5.
Fig. 9B thé hién dudng cong trc ché ctia LAG-3 mAb A, hLAG-3 1 dugc lam gidng
nhu cta ngudi (1.4), va hLAG-3 6 (1.1) (RLU; Pon vi phat quang twong ddi).
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Céc hinh v& tir Fig. 10A dén Fig. 10C thé hién cac khang thé da phan lap wc
ché sy lién két ciia shLAG-3 dbi voi bé mit clia cac té bao Daudi biéu hién MHC
16p II. Fig. 10A thé hién duong cong trc ché ctia LAG-3 mAb 1, LAG-3 mAb 2,
LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, va khang thé tham chiéu LAG-3
mADb A. Fig. 10B thé hién dudng cong trc ché cia LAG-3 mAb 1, LAG-3 mAb 6 va
LAG-3 mAb A. Fig. 10C thé hién dudng cong trc ché cia LAG-3 mAb 1 va hLAG-
3 1 dwoc lam gidng nhu cla nguoi (1.4), hLAG-3 1 (1.2), hLAG-3 1 (2.2), hLAG-3
1 (1.1). Mdi Fig. thé hién mot thir nghiém riéng biét; MFI, c6 nghia 1a cudng do
huynh quang.

Céc hinh v& tir Fig. 11A dén Fig. 11C cho thiy ring su biéu hién ctia LAG-3
dugc difu hoa ting trong cac té bao T CD4+ da dugc kich thich. Phan tich dém té
bao theo dong v& su biéu hién LAG-3 trén céc té bao T CD4+ khong dugc kich thich
(Fig. 11A) va céc té bao T CD4+ dugc kich thich béi hat CD3/CD28 tir hai d6i tugng
cho khac nhau (cac hinh v& Fig. 11B va Fig. 11C) vao ngay 11 va 14, mot cach twong
tng. T4t ca cac té bao duwgc nhudm ddng thoi bang khang thé khang CD4.

Fig. 12 (c4c hinh tir A dén F) cho thdy ring cac khéng thé khang LAG-3 da
phan 1ap lién két véi cac té bao T dugc kich thich chtt khong lién két véi céc té bao
T khong duoc kich thich. Phén tich dém té bao theo dong cta cc té bao T CD4+
duoc kich thich béi CD3/CD28 (c4c hinh tir A dén C) va cac té bao T CD4+ khong
duoc kich thich (c4c hinh tir D dén F) dwoc déanh d4u bang LAG-3 mAb 1 (c4c hinh
A va D), LAG-3 mAb 2 (céc hinh B va E), hodc LAG-3 mAb 3 (céc hinh C va F).
T4t ca céc té bao dugc nhudm ddng thoi bang khang thé khang CD4.

Fig. 13 (céc hinh tor A dén D) cho thiy ring cac khang thé khang LAG-3 da
phén 14p lién két véi cac té bao T duge kich thich ma khong lién két véi cac té bao
T khéng dugc kich thich. Phén tich dém té bao theo dong cuia cac té bao T CD4+
kich thich bdi CD3/CD28 (c4c hinh tir A dén B) va cac té bao T CD4+ khong duge
kich thich (c4c hinh tr C dén D) dugc danh d4u bing LAG-3 mAb 4 (c4c hinh A va
C), hodac LAG-3 mAb 5 (cac hinh B va D). Tt ca céc té bao duoc nhudm dong thoi
bang khang thé khang CD4.
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Fig. 14 (c4c hinh tir A d&én D) cho thiy rang su biéu hién cia LAG-3 va PD-1
duge didu hoa ting trén céc t& bao don nhan méau ngoai vi (PBMC) duoc kich thich
bing khang nguyén tuyp B ndi doc t6 Staphylococcus aureus (SEB) tir dbi tuong
cho dai dién D:34765. Phén tich dém té bao theo dong ctia cac PBMC dugc kich
thich bing SEB tir d6i twong cho dai dién 48 gidr sau khi kich thich 1an d4u (cac hinh
tir A dén B) duoc danh diu bang céc khang thé khang LAG-3/khang CD3 (Hinh A),
hodic cac khang thé khang PD-1/khang CD3 (Hinh B) va nim ngay sau kich thich
bang SEB (c4c hinh tir C dn D) cac té bao duge xit Iy bang mot minh SEB (Hinh
C) ho#ic bing khang thé dbi chung isotyp (Hinh D) trong khi kich thich 1an hai, dugc
danh d4u bang cac khang thé khang 1 AG-3/khang PD-1.

Fig. 15 (c4c hinh tir A dén D) cho thiy rang su biéu hién cia LAG-3 va PD-1
duogc didu hoa ting trén cac PBMC duge kich thich bang SEB tir mét ddi twgng cho
dai dién khac D:53724. Phan tich dém té bao theo dong cia PBMC dugc kich thich
bing SEB tir ddi tuong cho dai dién 48 gid sau kich thich 1an dau (c4c hinh tir A dén
B) dugc danh diu bang cac khang thé khang LAG-3/khang CD3 (Hinh A), hoic céc
khang thé khang PD-1/khang CD3 (Hinh B) va nim ngay sau kich thich bing SEB
(c4c hinh tir C dén D) cé4c té bao dwoc xir Iy bing mot minh SEB (Hinh C) hogic bang
khang thé ddi chimg isotyp (Hinh D) dugc dénh dAu bang cac khang thé khang LAG-
3/khang PD-1.

Céc hinh vé tir Fig. 16A dén Fig. 16B cho thdy ring LAG-3 mAb 1 c6 kha
nang kich thich su san sinh xytokin dén mtrc twong duong véi khi xt ly bang cac
khang thé khang PD-1. Profin bai tiét IFNy (Fig. 16A) va TNFa (Fig. 16B), tir cc
PBMC dugc kich thich bang SEB dugc xit Iy bang cac khang thé khang LAG-3 hoic
khang PD-1.

Fig. 17 cho thy rang LAG-3 mAb 1 c6 kha ning kich thich su san sinh xytokin
dén mirc twong duong véi khi xir ly bang céc khang thé khang PD-1 va rang viéc xir
Iy bing LAG-3 mAb 1 két hop véi khang thé khang PD-1 dem lai sy ting cuong
giai phong xytokin 16n nhét. Profin bai tiét IFNy tir cac PBMC duoc kich thich bang
SEB dugc xt Iy bing céc khang thé khang LAG-3 va khang PD-1 mot minh va két
hop.
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Céc hinh v& tir Fig. 18A dén Fig. 18B thé hién su lién két cua cac khang thé
khang LAG-3 hLAG-3 mAb 6 (1.1), va LAG-3 mAb A véi LAG-3 ndi sinh biéu
hién trén cac PBMC & khi dau ché dugce kich thich bang SEB tir hai d6i twong cho
(c4c hinh v& Fig. 18A va Fig. 18B). Khang thé PD-1 mAb A khang PD-1 dugc chon

lam dbi chimg dwong ddi véi su kich thich cia SEB.

MO ta chi tiét sang ché

Sang ché d& cap dén cac phan tir lién két LAG-3 ma bao gdbm mién lién két
LAG-3 ctia cac khang thé khang LAG-3 dugc lya chon: LAG-3 mAb 1, LAG-3 mAb
2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc LAG-3 mAb 6 ¢6 khé nang
lién két véi cad LAG-3 & khi ddu ché va LAG-3 & ngudi. Sang ché dé cap cu thé dén
cac phan tir lién két LAG-3 ma dugc lam gidng nhu ctia ngudi hodc cac phién ban
th8 kham cua cac khang thé nay, hoic bao gdm céc manh lién két LAG-3 cua céc
khang thé khang LAG-3 nay (ddc bi€t la cac thé tiép hop mién dich, cac khang td
hop kép, BiTE, cac khang thé dic hiéu kép, v.v.). Sang ché d& cp cu thé dén cac
phén tr lién két LAG-3 nhu vdy ma con c6 kha ning lién két epitop ctia phén tir lién
quan dén viéc diéu hoa diém kiém tra mién dich c6 mit trén bé mit cua té bao mién
dich. Sang ché ciing d& cap dén phuong phap sir dung cac phan tit lién két LAG-3
nay dé phat hién LAG-3 hoic kich thich dap ing mién dich. Séng ché ciing d& cap
dén phwong phép tri liéu két hop trong d6 phan ti lién két LAG-3 bao gdm mot hodc
nhidu mién lién két LAG-3 cua cac khang thé khang LAG-3 dugc lva chon nay dugc
st dung két hop v6i mét hoidc nhiéu céc phan tir bd sung c6 higu qua trong viéc kich
thich d4p tmg mién dich dé nhd d6 ting cudng, kich thich hogc diéu hoa ting hon

nita dép tng mién dich nay & doi tugng.
I. Céc khang thé va mién lién két cia ching

Céc khang thé theo sing ché 1a cac phan tir globulin mién dich c6 kha ning
lién két dic hiéu mién dich vé&i dich, nhu hydrat cacbon, polynucleotit, lipit,
polypeptit, v.v., thong qua it nh4t mot vi tri nhan dién epitop, dugc dinh vi trong

mién bién ddi ctia phan tir globulin mién dich d6.
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Nhu dugce st dung & ddy, thuat ngit “khang thé” ding dé chi phan tir globulin
mién dich c6 kha nang lién két dic hidu mién dich véi polypeptit hodc protein hodc
phan tir khong phdi protein do su c6 mat cla mién hodc géc hodc ciu tao cu thé
(“epitop”) trén phén tir ndy. Phan tir chira epitop c6 thé c6 hoat tinh gay mién dich,
dé no tao ra dap Ung san sinh khang thé & dong vat; cac phan t nay duge goi 1a

“khang nguyén”). Cac phan tir chira epitop khong can thiét phai tao mién dich.

Cac mién lién két theo sang ché lién két véi cac epitop theo cach “dic hiéu
mién dich”. Nhu duoc sir dung & ddy, khang thé, khang td hop kép hodc phan tir lién
két epitop khéc dugc dé cap dén 1 lién két “theo cach dic hiéu mién dich” (hodc dé
c6 su lién két “dac hiéu” v6i) ving clia mot phén tir khéc (nghia 1a, epitop) néu né
phan tng hoic lién két thudng xuyén hon, nhanh chéng hon, véi khoang thoi gian
dai hon va/hodc v6i 4i Iwc 16n hon so vé6i cac epitop thay thé. Vi du, khang thé ma
lién két dic hiéu voi epitop LAG-3 1a khang thé lién két véi epitop LAG-3 nay véi
&i luc, ai tinh 16n hon, dé dang hon, va/hoic khoang thoi gian dai hon so véi khi né
lién két véi cac epitop LAG-3 khac hoic véi epitop khong phai ciia LAG-3. Ciing
can hiéu rd khi doc dinh nghia nay ring, vi du, khang thé (hodc gbc hoic epitop) ma
lién két theo cach dic hiéu mién dich véi dich thit nhat c6 thé hoic khong thé lién
két theo cach dic hiéu hoic theo cach wu tién véi dich tht hai. Vi vay, “lién két dac
hiéu mién dich” khong nhét thiét phai can dén (mic dii n6 c6 thé bao gdm) lién két
riéng. Nhin chung, nhung khéng cin thiét, khi n6i dén lién két c6 nghia 13 lién két
“d3c hiéu”. Hai phan tir dugc néi dén 1a c6 kha ning lién két v6i mot phan tir khac
theo cach “ddc hiéu sinh 1y, néu sy lién két nay thé hién tinh dic hidu véi cac thu
thé dé lién két véi cac phdi tir trong tmg clia chiing. Kha niang cua khang thé trong
viéc lien két theo cach dic hiéu mién dich véi epitop co thé duoc xac dinh béi, vi

du, thtr nghiém mién dich.

Céc khang thé tu nhién (nhu céc khang thé IgG) gdm hai chudi nhe dugc tao
phtrc v6i hai chudi ning. Mdi chudi nhe chira mién bién ddi (VL) va mién hing dinh
(CL). Mdi chudi ning chira mién bién ddi (VH), ba mién hing dinh (CH1, CH2 va
CH3), va mién “ban 18” (“H”) ndm gitra cac mién CH1 va CH2. Pon vi chu tric co
s& cla cac globulin mién dich c6 trong tu nhién (vi dy, IgG) theo d6 1 tetrame c6

hai chudi nhe va hai chudi nang, thuong dugc biéu hién duéi dang glycoprotein
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khoang 150.000 Da. Phan du tdn amino (“dAu tdn N*) ctia mdi chudi bao gdm mién
bién dbi chira khoang tir 100 d&n 110 hoic trén 110 axit amin chi yéu chiu trach
nhiém nhan dién khang nguyén. Phin dau tan carboxy (“dau tdn C”) ctia mdi chubi
xac dinh ving hr?mg dinh, v6i cac chudi nhe c6 mdt mién héng dinh va cac chudi
nang thudng co ba mién héng dinh va mot mién ban 18. Do d6, cu tric cua cac chudi
ning cta phan ttr IgG 13 n-VL-CL-c va c4u tric cta cac chudi nang IgG 13 n-VH-
CH1-H-CH2-CH3-c (trong d6 n va ¢, mdt cach twong tmg, 1 dau tan N va dau tan
C cta polypeptit). Kha ning cia mot khang thé trong viéc lién két véi epitop cua
khang nguyén phu thudc vao sy ¢ mat va trinh ty axit amin cia cic mién VL va
VH cua khang thé d6. Su twong tic ctia chudi nhe ctia khang thé va chudi ning cta
khang thé va, cu thé 1a, su tuong tac cua cac mién VL va VH cta né tao ra mot trong
s6 hai vi tri lién két epitop cia khang thé ty nhién. Cac khang thé tu nhién c6 kha
ning lién két chi véi mot loai epitop (nghia 13, chiing 12 don dic hiéu), mic dit chung
c6 thé lién két v6i nhidu ban sao cia loai d6 (nghia 13, thé hién hai gia hoic da gid).
Céac mién bién dbi cua phéan tir IgG gdm céc ving quyét dinh tinh b trg (CDR),
chura céc gbe tiép xuc véi epitop, va cac doan khong phai CDR, dugc dé cap dén 1a
doan khung (FR), ma thuong duy tri cdu triic va quyét dinh vi tri ctia cac vong CDR
dé cho phép su tiép xuc nhu vy (mic di mot sé gbc khung nhét dinh cling c6 thé
tiép xac khang nguyén). Do d6, cac mién Vi va VH c¢6 céu triic n-FR1-CDR1-FR2-
CDR2-FR3-CDR3-FR4-c. Polypeptit ma 14 (hodc c6 thé hoat dong nhu) CDR thi
nhét, thir hai va thir ba cta chudi nhe cta khang thé duoc quy dinh mot cach tuong
ung trong ban mo ta la mién CDRy1, mién CDR12, va mién CDRy3. Tuong tu, cac
polypeptit ma 14 (hodc c6 thé hoat dong nhur) CDR thir nhét, thtr hai va thir ba cia
chudi ning cua khang thé duoc quy dinh mdt cach twong (mg trong ban mb ta 1a
mién CDRy1, mién CDRy2, va mién CDRy3. Do d6, cac thudt ngit mién CDRy1,
mién CDRy 2, mién CDRy3, mién CDRxl, mién CDRy2, va mién CDRy3 déu dé cap
dén polypeptit ma khi duoc két hop vao protein thi khién cho protein d6 ¢6 kha ning
lién két voi epitop dic hidu bat ké viéc protein nay 13 khéng thé c6 chudi ning va
chudi nhe hoic khang td hop kép hodc phan tir lién két chudi don (vi duy, scFv, BiTe,
v.v.), hay 1a mot loai protein khac. Do d6, nhu dugc sir dung & ddy, thuat ngix “mién
lién két epitop” ding dé chi phin ctia phén tir lién két epitop ma c6 thé chiu trach

nhiém d6i v6i kha nang lién két theo cach dic hiéu mién dich véi epitop clia phan
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to ndy. Manh lién két epitop c6 thé chira 1, 2, 3, 4, 5 hodic toan bd 6 mién CDR trong
s& cac mién CDR cuia khang thé nay va, mic di ¢6 kha ning lién két theo cach dic
hidu mién dich véi epitop ndy, c6 thé thé hién tinh ddc hiéu mién dich, 4i lwc hoic
tinh chon loc ddi véi epitop ndy ma khac véi tinh dic hiéu mién dich, 4i luc hodc
tinh chon loc ciia khang thé nay. Tuy nhién, t&t hon 12 manh lién két epitop s& chta
toan b 6 mién CDR cua khang thé nay. Manh lién két epitop cua khang thé c6 thé
12 mot chudi polypeptit (vi du, scFv), hoic c6 thé bao gdm hai hodc nhiéu hon hai
chudi polypeptit, mdi chudi c6 dau tin amino va dau tan carboxy (vi du, khang tb

hop kép, manh Fab, manh F(ab"),, v.v.).

Nhu duge st dung & ddy, thuat ngit “khéang thé” bao gdm cac khang thé don
dong, cac khang thé da dic hiéu, cac khang thé cta ngudi, cac khéng thé duoc 1am
gibng nhu ciia ngudi, cac khang thé tdng hop, cac khang thé kham, cac khang thé da
dong, cac khang thé dugc 1am gidng nhu cia lac d3, Fvs chudi don (scFv), cac khang
thé chudi don, cAc manh khang thé hoat h6a mién dich (vi dy, cdc manh khang thé
c6 kha ndng lién két véi epitop, vi du, cdic manh Fab, cdc manh Fab’, cic méanh
F(ab’)2, cic manh Fv, cdc manh chira mién Vi vd/hodc mién Vg, hoic chta 1, 2,
hoic 3 ving quyét dinh‘vtinh bd trg (CDR) ctia mién VL nay (nghia 13, CDRyI,
CDR12, va/hoic CDR13) hoidc mién VH (nghia 1a, CDRul, CDR#2, va/hoac
CDRg3)) ma lién két dic hidu khang nguyén, v.v., cac khang thé hai chtrc hoic da
chtre, Fvs dac hiéu kép dugc lién két disulfua (sdFv), céc khang thé hoat dong nodi
bao, va cac khang t6 hop kép, va cac méanh lién két epitop ctia khang thé bat ky trong
s6 cac khéng thé néu trén. Cu thé, thuat nglt “khang thé” duoc du dinh 13 bao gém
cac phan it globulin mién dich va cdc manh c6 hoat tinh mién dich ctia cac phén tir
globulin mién dich, nghia 13, cic phan tir chira vi tri lién két epitop. Cac phan tir
globulin mién dich ¢6 thé thudc tuyp bat ky (vi du, IgG, IgE, IgM, IgD, IgA va IgY),
16p (vi du, IgG1, IgGa, IgGs, IgGa, IgA1 va IgA,) hodc 16p phu (xem, vi du, Cong bd
don sang ché My sb: 20040185045; 20050037000; 20050064514; 20050215767,
20070004909; 20070036799; 20070077246; va 20070244303). Mot vai thap ky méi
day da cho thdy su tré lai dang quan tAm vé hiéu qua diéu tri bénh ctia khang thé, va
c4c khang thé nay da try thanh mot trong cac nhém thude din dau c6 ngudn gdc tir

cong nghé sinh hoc (Chan, C.E. et al. (2009) “The Use Of Antibodies In The
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Treatment Of Infectious Diseases”, Singapore Med. J. 50(7):663-666). Trén 200 loai
thubc gbe khang thé da duoc phé duyét dé sir dung hoic dang dugc phat trién.

Céc khang thé khang LAG-3 theo sang ché bao gdm céc bién thé duoc 1am
gibng nhu cua ngudi, kham hoic dugc 1am giéng nhu ctia ché cia cac khang thé
LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc
LAG-3 mAb 6.

Thuat ngit “khang thé kham” dung dé chi khang thé trong d6 mét phan cua
chudi ning va/hoic chudi nhe giéng hét hoic dong nhit v6i khang thé tir mot loai
(vi dy, chudt nhét) hoic 16p hoic 16p phu khang thé, trong khi phan con lai thi gidng
hét hoac déng nhét v6i khang thé cia mot loai khac (vi du, ngudi) hodc 16p hodc 16p
phu khéng thé khac, mién 13 ching c6 hoat tinh sinh hoc mong mudn. Cac khang thé
kham dang quan tim & dy bao gdm céc khang thé “dugc lam gidng nhu cia dong
vat linh trudng” bao gdm céc trinh tu lién két khang nguyén clia mién bién dbi c6
ngudn gdc tir dong vt linh truéng khong phai nguoi (vi dy, khi cuu thé giéi, khi

khong dudi, v.v.) va trinh tu ving hing dinh ctia ngudi.

Thuét ngit “khang thé don dong” nhu duge st dung & day dung dé chi khang
thé trong tap hop ctia cac khang th8 v& co ban ddng nhét, nghia 13, cic khang thé
riéng 1é bao gdm trong tap hop nay gidng hét nhau ngoai trir cac khang thé c6 thé co
mang cac dot bién c6 trong tu nhién ma c6 thé c6 mat v6i luong nho, va thuat ngit
“khang thé da dong” nhu dugc sir dung & day dung @& chi khang thé thu duoc tir tap
hop cua cac khang thé khong d6ng nhit. Thuat ngit “don dong” dung dé chi dic
diém cua khang thé 1 tap hop v& co ban ddng nhat cia cic khang thé, va khong
duoc hiéu 1a doi hoi su san sinh khang thé bang phuong phép cu thé bat ky (vi du,
bing phuong phap té bao lai, chon loc thé thuc khudn, biéu hién tai td hop, dong vat
chuyén gen, v.v.). Thuat ngit ndy bao gdm céc globulin mién dich nguyén ven ciing
nhu cic méanh v.v. duge mo ta & trén theo dinh nghia vé “khang thé”. Cac phuong
phép tao cac khang thé don dong da biét trong linh vic k¥ thuat nay. Mot phuong
phap c6 thé dugce sir dung 1 phuong phéap néu trong tai liéu Kohler, G. et al. (1975)
“Continuous Cultures Of Fused Cells Secreting Antibody Of Predefined Specificity”,
Nature 256:495-497 hodc cai bién cia tai liéu nay. Thong thuong, cac khang thé don
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dong dugc phét trién & chudt nhit, chudt cdng hodic thé. Cac khang thé nay dugc tao
ra bang cach tao mién dich cho dong vat bang mot lwong tao mién dich cia té bao,
dich chiét t& bao, hodc cac dang bao ché protein ma chira epitop mong mudn. Chét
sinh mién dich c6 thé 13, nhung khong gii han &, cac té bao so cip, dong té bao
duogc nudi céy, té bao ung thu, protein, peptit, axit nucleic, hodc mo. Céc té bao duoc
st dung dé tao mién dich c6 thé dugc nudi ciy trong mot khoang thdi gian (vi du, it
nhét 13 24 gid) trude khi sir dung chung 1am chat khang nguyén. Céc té bao co thé
duoc st dung 1am chét sinh mién dich mo6t minh hozc két hop véi chit phii trg khong
bién tinh, nhu Ribi (xem, vi du, Jennings, V.M. (1995) “Review of Selected
Adjuvants Used in Antibody Production”, ILAR J. 37(3):119-125). Nhin chung, céc
té bao nén dugc giit nguyén ven va tot hon 14 c6 thé sdng khi dugc sir dung 1am chét
sinh mién dich. C4c té bao nguyén ven c6 thé cho phép khang nguyén d& duoc phat
hién ra hon so vé6i céc té bao bi pha v& bdi dong vat di duge tao mién dich. Str dung
cac chét phu trg bién tinh hodc thd, vi du, chét phu trg Freud, cé thé pha v& cac té
bao va do d6 duge 1am mat hiéu luc. Chét sinh mién dich nay c6 thé dugc st dung
nhiéu 14n & cac khoang céach dinh ky nhu, hai tudn mot 14n, hoic héng tudn, hodc c6
thé duge st dung theo cach nhu vay dé duy tri kha ning sdng clia dong vat (vi du,
trong thé tai t& hgp md). Theo cach khéc, céc khang thé don dong hién c6 va cic
khang thé trong duong bt ky khac ma dic hiéu mién dich dbi voi epitop gdy bénh
mong mubn cé thé duge giai trinh tw va dugc tao ra theo cach tai t6 hop bang phwong
tién da biét bat ky trong linh vuc k§ thuat nay. Theo mdt phuong an, khang thé nay
dugc giai trinh ty va sau do trinh tu polynucleotit dugc tdch dong thanh vecto dé
biéu hién hoic nhan giéhg'. Trinh ty ma hoa khang thé dang quan tim c6 thé dugc
duy tri trong vecto & t& bao chi va sau d6 té bao cha nay c6 thé duoc nhan rong va
cap dong dé sir dung trong twong lai. Trinh ty polynucleotit cua cac khang thé nay
¢6 thé dugce st dung cho thao tac di truyén dé tao ra cac phan tir don dic hiéu hoidc
da dic hiéu (vi du, ddc hiéu kép, dic hiéu ba va dic hiéu bén) theo sang ché cling
nhu 4i luc duge tdi wu hoa, khang thé kham, khang thé dugc lam giéng nhu cia
nguoi, va/hodc khang thé duogc lam giéng nhu ctia ché, dé cai thién &i luc, hodc cac

dic diém khac ctua khang the do.
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Thuét ngit “scFv” diing d& chi cac manh mién bién ddi chudi don. C4c phan tir
scFv dugc tao thanh bing cach lién két mién bién ddi chudi niing va/hodc chudi nhe
st dung peptit lién két ngan. Bird et al. (1988) (“Single-Chain Antigen-Binding
Proteins”, Science 242:423-426) mb ta vi du vé cac peptit lién két ma lién két cau
Xép xi 3,5 nm gifta dau tin carboxy ctia mot mién bién ddi va diu tan amino cta
mién bién ddi con lai. C4c tic nhén lién két ctia cac trinh tw khac di dugc chi dinh
va dugc s dung (Bird et al. (1988) “Single-Chain Antigen-Binding Proteins”,
Science 242:423-426). Céc tac nhan lién két c6 thé theo d6 dugc cai bién vé cac
chtrc nang bd sung, nhur chirc ning gin cta thubc hodc chirc ning gén voi cac 16p
ndn rin. Cac bién thé chudi don c6 thé duge tao ra theo cach tai t6 hop hoic theo
cach téng hop. Pbi véi viéc san xuét tong hop scFv, thiét bi tdng hop tu dong c6 thé
duge st dung. Dbi vé6i viée san xuét tai td hop scFv, plasmit thich hop chua
polynucleotit ma ma hoa scFv ¢6 thé dugc dwa vao té bao chu thich hop, 13 sinh vt
c6 nhan dién hinh, nhu céc t& bao nAm men, thuc vat, con tring ho#ic dong vat ¢
v, hodc sinh vét chua cé nhin dién hinh, nhu E. coli. Polynucleotit mi hoa scFv
dang quan tam co thé dugc tao thanh bing cac thao tac thong thuong nhu ky thuat
nbi cac polynucleotit. scFv tao thanh ¢c6 th8 duge phén 14p bang cach st dung cac

k¥ thuat tinh ché protein chuén da biét trong linh vuc k¥ thuat nay.

Séang ché cy thé bao gdm céc bién thé dugc lam gidng nhu clia ngudi cla céc
khang thé khang LAG-3 theo séng ché va céc phan tir lién két da dic hidu chia
chung. Thuat ngit khang thé “duge 1am gidng nhu clia ngudi” ding dé chi phan ttr
thé kham, thuong dugc tao ra bang cach st dung céc k¥ thuét tai t6 hop, c6 vi tri lién
két epitop ctia globulin mién dich tir loai khong phai ngudi va cAu tric globulin mién
dich con lai cia phén tir dua trén cAu triic va/hodc trinh tu cia globulin mién dich &
nguoi. Vi tri lién két epitop c6 thé bao gdm cac mién bién dbi hoan toan duogc dung
hop 1én trén céc mién hing dinh hodc chi cic CDR dugc ghép lén trén cic vung
khung thich hgp trong cac mién bién ddi. Vi tri lién két epitop c6 thé 1a kiéu dai hodc
duge bién ddi bang mot hoic nhiéu doan thay thé axit amin. Vi tri ndy loai trlr ving
hing dinh I3 chét sinh mién dich trong céc ca thé ngudi, nhung kha ning dap Ung
mién dich dbi v6i ving bién ddi ngoai lai thi van con (LoBuglio, A.F. et al. (1989)

“Mouse/Human Chimeric Monoclonal Antibody In Man: Kinetics And Immune

-24-



39331

Response”, Proc. Natl. Acad. Sci. (U.S.A.) 86:4220-4224). Mot huéng tiép can khac
tap trung khong chi vao viéc tao ra cac ving hing dinh c6 ngudn gbc tir ngudi, ma
cdn cai bién cac ving bién dbi cling nhu dé tao lai hinh dang cho chiing gan nhét c6
thé voi hinh dang cia ngudi. Pa biét ring cac ving bién dbi cua ca chudi nhe va
chudi niing déu chtra ba CDR ma thay dbi d4p tmg véi khang nguyén dang néi dén
va xac dinh kha nang lién két, dugc chin bing bbn ving khung (FR) dugc bao toan
tuong dbi & loai nhét dinh va tao ra theo cach gia dinh gian khung cho cac CDR dé.
Khi cac khang thé khong phai cia ngudi duoc tao ra dbi v6i khang nguyén cu thé,
thi ving bién dbi c6 thé “duoc tao hinh lai” hodc “duge lam giéng nhu cia nguoi”
bing cach ghép cac CDR thu dugc tir khang thé khong phai clia ngudi trén cac FR
c¢6 mit trong khang thé nguoi can dugc cai bién. Ung dung ciia hudng tiép can nay
cho cac khang thé khac nhau da duoc béo cdo trong tai lidu Sato, K. ez al. (1993)
“Reshaping A Human Antibody To Inhibit The Interleukin 6-Dependent Tumor Cell
Growth”, Cancer Res 53:851-856. Riechmann, L. et al. (1988) “Reshaping Human
Antibodies for Therapy”, Nature 332:323-327; Verhoeyen, M. et al (1988)
“Reshaping Human Antibodies: Grafting An Antilysozyme Activity”, Science
239:1534-1536; Kettleborough, C. A. et al. (1991) “Humanization Of A Mouse
Monoclonal Antibody By CDR-Grafting: The Importance Of Framework Residues
On Loop Conformation”, Protein Engineering 4:773-3783; Maeda, H. ef al. (1991)
“Construction Of Reshaped Human Antibodies With HIV-Neutralizing Activity”,
Human Antibodies Hybridoma 2:124-134; Gorman, S. D. et al. (1991) “Reshaping
A Therapeutic CD4 Antibody”, Proc. Natl. Acad. Sci. (U.S.A.) 88:4181-4185;
Tempest, P.R. et al. (1991) “Reshaping A Human Monoclonal Antibody To Inhibit
Human Respiratory Syncytial Virus Infection in vivo”, Bio/Technology 9:266-271;
Co, M. S. et al. (1991) “Humanized Antibodies For Antiviral Therapy”, Proc. Natl.
Acad. Sci. (U.S.A.) 88:2869-2873; Carter, P. et al. (1992) “Humanization Of An
Anti-p185her2 Antibody For Human Cancer Therapy”, Proc. Natl. Acad. Sci.
(U.S.A)) 89:4285-4289; va Co, M.S. et al. (1992) “Chimeric And Humanized
Antibodies With Specificity For The CD33 Antigen”, J. Immunol. 148:1149-1154.
Theo mot sé phuong 4n, cic khang thé duge 1am gidng nhu ciia ngudi bao toan tat
ca céc trinh tw CDR (vi dy, khang thé chudt nhit dugc 1am giéng nhu ctia ngudi ma
chua tAt ca sdu CDR tir khang thé chudt nhét). Theo cic phwong 4n khéc, céc khéng
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thé duoc lam giéng nhu cda ngudi c6 mot hodc nhiéu CDR (mot, hai, ba, bdn, nam
hodc sau) duge bién dbi (cac) trinh tu axit amin ctia ching so véi khang thé ban dau,
ma con dugc goi la mot hodc nhidu CDR “c6 ngudn gdc tir’ mdt hodc nhiéu CDR
tir khang thé ban diu (nghia 13, ¢6 ngudn gbc tir cac CDR nay, thu duge tr kién thirc
vé c4c trinh tu axit amin cta cac CDR nay, v.v.). Trinh tu polynucleotit ma héa mién
bién dbi cua khang thé c¢6 thé duoc str dung dé tao ra cc din xuét nhu vay va dé cai
thién 4i luc, hodc cac dic tinh khéac cta cac khang thé nay. Nguyén 1y chung dé lam
cho khang thé giéng nhu ctia ngudi bao gdm viéc git lai trinh ty co sé cua phan lién
két epitop cia khang thé nay, trong khi trao d6i phan con lai khong phai cia ngudi
cta khang thé nay véi cac trinh tr khéng thé ctia ngudi. C6 bdn budc chung dé 1am
cho khang thé don dong gidng nhu ctia ngudi. Cac bude nay 1a: (1) x4c dinh trinh ty
nucleotit va trinh tuy axit amin dwgc dy doén cua cac mién bién d6i ning va chudi
nhe cua khang thé ban dau (2) thiét ké khang thé duoc 1am gidng nhu cia ngudi hodc
khang thé dugc 1am giéng nhu cta ché, nghia 13, quyét dinh viing khung ctia khéng
thé nao dugc sir dung trong quy trinh lam cho gidng nhu ciia ngudi hoic 1am cho
gidng nhur ctia ché (3) st dung cac hé phuong phap/ky thuat lam cho gidng nhu cua
nguoi hodc lam cho gidng nhu cuia ché trong thuc té va (4) chuyén nhiém va biéu
hién khang thé dugc 1am giéng nhu clia ngudi d6. Xem, vi du, cac Patent My sb

4816567; 5807715; 5866692; va 6331415,

Vi trf lién két epitop ciia cdc phén ti theo sang ché c6 thé bao gdm mién bién
dbi hoan toan duoc dung hop véi mién hing dinh hoic chi cac ving quyét dinh tinh
b trg (CDR) clia mién bién ddi nay duoc ghép véi cac vung khung thich hop. Vi tri
lién két epitop ¢ thé 1a kiéu dai hodc dugc bién ddi bang mot hodc nhiéu doan thay
thé axit amin. Vi tri nay loai trir ving hang dinh 14 chét sinh mién dich & céc c4 thé
ngudi, nhung kha nang dap uing mién dich v6i mién bién di thi vin con (LoBuglio,
AF. et al. (1989) “Mouse/Human Chimeric Monoclonal Antibody In Man: Kinetics
And Immune Response”, Proc. Natl. Acad. Sci. (U.S.A.) 86:4220-4224). Mot hudng
tiép can khac khong chi tap trung vao viéc tao ra cac ving hing dinh c6 ngudn gdc
tlr ngudi, ma con cai bién céc mién bién ddi ciing nhu dé tao lai hinh dang cho ching
gan nhit c6 thé v6i hinh dang ctia ngudi. Da biét rang cac mién bién dbi cia ca chudi

ning va chudi nhe déu chira ba ving quyét dinh tinh bd trg (CDR) ma thay ddi dap
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ung v6i khang nguyén dang noi dén va x4c dinh kha ning lién két, dugc chin bing
bbn ving khung (FR) dwoc bao toan tuong ddi ¢ loai nhét dinh va tao ra theo cach
gia dinh gian khung d6i véi cac CDR nay. Khi cic khing thé khong phai ciia nguoi
duge tao ra dbi véi khang nguyén cu thé, thi cac mién bién ddi c6 thé “dugc tao lai
hinh dang” hodic “dugc 1am gidng nhu ctia ngudi” bang cach ghép cac CDR c6 ngudn
gbc tir khang thé khong phai ctia nguoi trén cdc FR c6 mit trong khang thé nguoi
cAn duge cai bién. Ung dung cta hudng tiép can ndy véi cac khang thé khac nhau
da duoc bao cdo trong tai liéu Sato, K. er al. (1993) Cancer Res 53:851-856.
Riechmann, L. et al. (1988) “Reshaping Human Antibodies for Therapy”, Nature
332:323-327; Verhoeyen, M. et al. (1988) “Reshaping Human Antibodies: Grafting
An Antilysozyme Activity”, Science 239:1534-1536; Kettleborough, C. A. et al.
(1991) “Humanization Of A Mouse Monoclonal Antibody By CDR-Grafting: The
Importance Of Framework Residues On Loop Conformation”, Protein Engineering
4:773-3783; Maeda, H. et al. (1991) “Construction Of Reshaped Human Antibodies
With HIV-Neutralizing Activity”, Human Antibodies Hybridoma 2:124-134;
Gorman, S. D. et al. (1991) “Reshaping A Therapeutic CD4 Antibody”, Proc. Natl.
Acad. Sci. (U.S.A.) 88:4181-4185; Tempest, P.R. et al. (1991) “Reshaping A Human
Monoclonal Antibody To Inhibit Human Respiratory Syncytial Virus Infection in
vivo”, Bio/Technology 9:266-271; Co, M. S. et al. (1991) “Humanized Antibodies
For Antiviral Therapy”, Proc. Natl. Acad. Sci. (U.S.A.) 88:2869-2873; Carter, P. et
al. (1992) “Humanization Of An Anti-pl85her2 Antibody For Human Cancer
Therapy”, Proc. Natl. Acad. Sci. (U.S.A.) 89:4285-4289; va Co, ML.S. et al. (1992)
“Chimeric And Humanized Antibodies With Specificity For The CD33 Antigen”, J.
Immunol. 148:1149-1154. Theo mdt s& phuong 4n, cac khang thé duoc 1am gidng
nhu clia ngudi bdo toan tAt ca cac trinh tu CDR (vi du, khang thé chudt nhét duoc
lam giéng nhu ctia nguoi chia tht ca sau CDR tir cac khang thé chudt nhét). Theo
cac phuong an khac, cac khang thé dugc 1am gidng nhu ctia ngudi c6 mot hodc nhiéu

CDR (mot, hai, ba, bdn, ndm, hoic sau) khac vé trinh tu so véi khang thé ban dau.

Mot sb phan tit khang thé “duogc 1am gidng nhu ctia ngudi” bao gbm Vi trf lién
két epitop c6 ngudn gdc tir globulin mién dich khdng phai ctia nguoi da duge mo ta,

bao gom céc khang thé kham c6 mién bién doi cuia loai gdm nham hodc cta loai gdm
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nhdm duge cai bién va cac ving quyét dinh tinh bd tro (CDR) ¢6 lién quan ctia chiing
dwoc dung hop v6i mién hing dinh ctia nguoi (xem, vi du, Winter et al. (1991)
“Man-made Antibodies”, Nature 349:293-299; Lobuglio et al (1989)
“Mouse/Human Chimeric Monoclonal Antibody In Man: Kinetics And Immune
Response”, Proc. Natl. Acad. Sci. (U.S.A.) 86:4220-4224 (1989), Shaw et al. (1987)
“Characterization Of A Mouse/Human Chimeric Monoclonal Antibody (17-14) To
A Colon Cancer Tumor-Associated Antigen”, J. Immunol. 138:4534-4538, va Brown
et al. (1987) “Tumor-Specific Genetically Engineered Murine/Human Chimeric
Monoclonal Antibody”, Cancer Res. 47:3577-3583). Céc tai li¢u tham khao khéc mo
ta cac CDR & loai gam nhim dwoc ghép vao ving khung (FR) d& cua nguoi trude
khi dung hop v6i mién hing dinh cta khéng thé nguoi thich hop (xem, vi du,
Riechmann, L. et al. (1988) “Reshaping Human Antibodies for Therapy”, Nature
332:323-327; Verhoeyen, M. et al. (1988) “Reshaping Human Antibodies: Grafting
An  Antilysozyme Activity”, Science 239:1534-1536; va Jones et al. (1986)
“Replacing The Complementarity-Determining Regions In A Human Antibody With
Those From A Mouse”, Nature 321:522-525). Mot tai liéu tham khao khac mo ta cac
CDR & loai gam nhim dugc d& boi ving khung cta loai gam nhim dugc phi theo
cach tai td hop. Xem, vi du, Cong b don sang ché chau Au sd 519596. Cac phan tit
“dugc lam giéng nhu clia ngudi” nay dugc thiét ké dé giam thiéu t6i da dép tmg
mién dich khong mong muébn d6i véi cac phan tir khang thé loai gam nhdm khang
ngudi, ma han ché khoang thoi gian va tinh higu qua cua cic Gng dung diéu tri bénh
ctia céc gbe d6 & ngudi tiép nhan. Cac phuong phap khac dé 1am cho khang thé gidng
nhu ctia ngudi ma ciing c6 thé duge st dung duge boc 16 trong tai liéu Daugherty et
al. (1991) “Polymerase Chain Reaction Facilitates The Cloning, CDR-Grafting,
And Rapid Expression Of A Murine Monoclonal Antibody Directed Against The
CD18 Component Of Leukocyte Integrins”, Nucl. Acids Res. 19:2471-2476 va cac
Patent M§ s& 6180377; 6054297; 5997867; va 5866692.

I1. C4c thy thé Fey (FeyR)

Céc mién CH2 va CH3 ctia hai chudi ning twong tac dé tao ra viing F, 12 mién
duoc nhan dién boi cac thu thé Fe trong té bao bao gdm nhung khong gi6i han & céc

thu thé Fc gama (FcyR). Nhu duge sit dung & déy, thudt ngit “ving Fc¢” dugc st
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dung dé x4c dinh ving dau tan C ctia chudi ning IgG. Trinh ty axit amin cta mién

CH2-CH3 cua IgG1 & nguoi duge néu 1am vi du 1a (SEQ ID NO:1):

231 240 250 260 270 280
APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD

290 300 310 320 330
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH ODWLNGKEYK CKVSNKALPA

340 350 360 370 380
PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE

390 400 410 420 430
WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQOQOG NVFSCSVMHE

440 447
ALHNHYTOQKS LSLSPGX

nhu duge danh sb bang chi sé EU theo Kabat, trong d6, X 1a lysin (K) hodc
khong c6 mit.

Trinh tu axit amin cua mién CH2-CH3 ctia IgG2 & nguoi duge néu 1am vi dy

12 (SEQ ID NO:2):

231 240 250 260 270 280
APPVA-GPSV FLEFPPKPKDT ILMISRTPEVT CVVVDVSHED PEVQFNWYVD

290 300 310 320 330
GVEVHNAKTK PREEQFNSTF RVVSVLTVVH ODWLNGKEYK CKVSNKGLPA

340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDISVE

390 _ 400 410 420 430
WESNGQPENN YKTTPPMLDS DGSFFLYSKL TVDKSRWQQOG NVFSCSVMHE

440 447
ATLHNHYTQKS LSLSPGX

nhu duge danh sd bing chi sé EU theo Kabat, trong d6, X 1a lysin (K) hodc
khong c6 mit.

-20-



39331

Trinh tu axit amin cia mién CH2-CH3 ciia IgG3 & ngudi duge néu lam vi du
l1a (SEQ ID NO:3):

231 240 250 260 270 280
APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVQFKWYVD

290 300 310 320 330
GVEVHNAKTK PREEQYNSTF RVVSVLTVLH ODWLNGKEYK CKVSNKALPA

340 350 360 370 380
PIEKTISKTK GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE

390 400 410 420 430
WESSGQPENN YNTTPPMLDS DGSFFLYSKL TVDKSRWQOG NIFSCSVMHE

440 447
ALHNRFTQKS LSLSPGX

nhu dugc danh sb bing chi sé EU theo Kabat, trong d6, X 1a lysin (K) hodc khong
c6 mat.

Trinh ty axit amin cta mién CH2-CH3 cua IgG4 & nguoi duge néu lam vi du
la (SEQ ID NO:4):

231 240 250 260 270 280
APEFLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSQED PEVQFNWYVD

290 300 310 320 330
GVEVHNAKTK PREEQFNSTY RVVSVLTVLH ODWLNGKEYK CKVSNKGLPS

340 350 360 370 380
SIEKTISKAK GOPREPQVYT LPPSQEEMTK NQVSLTCLVK GFYPSDIAVE

390 400 410 420 430
WESNGQPENN YKTTPPVLDS DGSFFLYSRL TVDKSRWQEG NVEFSCSVMHE

440 447
ATHNHYTQKS LSLSLGX

nhu duge danh sb bang chi s6 EU theo Kabat, trong d6, X 1a lysin (K) hodc
khong c6 mat.

Trong toan bd ban md ta, viéc danh sb cac gdc trong viing hing dinh ctia chudi
ning IgG 1a viéc danh s6 bing chi s6 EU theo Kabat ef al., SEQUENCES OF PROTEINS

OF IMMUNOLOGICAL INTEREST, 5 Ed. Public Health Service, NH1, MD (1991)
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(“Kabat”), duoc két hop rd rang trong ban md ta ndy bang cach vién dan. “Chi sd
EU theo Kabat” ding dé chi viéc d4nh s ciia khang thé EU ctia IgG1 & nguoi. Céc
axit amin tir cac mién bién ddi cua cac chudi ning va chudi nhe thuén thuc cia
globulin mién dich dugc chi dinh béi vi tri cia axit amin trong chudi, va cac CDR
dugc xac dinh béi Kabat (cén hiéu réng CDRu&ul nhu dugce dinh nghia trong tai liéu
Chothia, C. & Lesk, A. M. ((1987) “Canonical structures for the hypervariable
regions of immunoglobulins”,. J. Mol. Biol. 196:901-917) bit du sém hon nim
chudi). Kabat mo ta nhiéu trinh ty axit amin cho khéng thé, nhan biét trinh ty lién
g ciia axit amin ddi v6i mdi nhém phu, va gan sé gbc cho mbi axit amin. So dd
danh s6 Kabat c6 thé mo rong dén cac khang thé khong duge bao gdm trong ban
tom tit bang cach sip hang khang thé dang n6i dén véi mot trong sd cac trinh tu lién
tng theo Kabat bang cach tham chiéu dén c4c axit amin dugc bao toan. Phuong phap
ding dé gan sb gbc nay da tré thanh tiéu chudn trong linh vuc k§ thuat nay va d&
dang nhan biét c4c axit amin & cac vi tri trong dwong trong cac khang thé khac nhau,
bao gbém céc bién thé kham hoic dugc lam gidng nhu ctia ngudi. Vi dy, axit amin &
vi tri 50 ctia chudi nhe ctia khang thé nguoi chiém vi tri twong duong véi axit amin

& vi tri 50 trong chudi nhe cta khang thé chudt nhét.

Hién tugng da hinh da dugc quan sat théy & mot s vi tri khac nhau trong cac
vung hing dinh ctia khang thé (vi du, cac vi tri Fc, gdm nhung khong gi6i han & cac
vi tri 270, 272, 312, 315, 356 va 358 nhu duoc danh sb bang chi s6 EU theo Kabat),
va do d6 cac sai khac khong déng Kké gitta trinh tu dugc thé hién va cac trinh tu trong
tinh trang k¥ thuét c6 thé ton tai. Dang da hinh cta céc globulin mién dich ctia ngudi
da dugc mo ta k¥ ludng. Hién tai, 18 alotyp Gm d& duoc biét dén: G1lm (1, 2, 3, 17)
hodc Glm (a, x, f, z), G2m (23) hodc G2m (n), G3m (5, 6, 10, 11, 13, 14, 15, 16, 21,
24,26, 27, 28) hodc G3m (b1, c3, b3, b0, b3, b4, s, t, gl, c5, u, v, g5) (Lefranc, et
al., “The Human IgG Subclasses: Molecular Analysis Of Structure, Function And
Regulation”. Pergamon, Oxford, pp. 43-78 (1990); Lefranc, G. et al., 1979, Hum.
Genet.: 50, 199-211). Pugc du tinh cu thé ring cac khang thé theo sang ché c6 thé
két hop alotyp bat ky, isoalotyp, hodc haplotyp ctia gen globulin mién dich bt ky,
va khong gi6i han & alotyp, isoalotyp hodc haplotyp ctia cac trinh tu duogc dé xuit

trong ban mo ta nay. Hon nita, trong mot so hé biéu hién, goc axit amin dau tan C
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(duoc in ddm & trén) cta mién CH3 c6 thé duoc loai bé sau dich ma. Theo d6, gbe
dau tan C cia mién CH3 13 gbc axit amin tiy ¥ trong cic phan tir lién két LAG-3
theo sang ché. Cu thé, sang ché dé cap dén cac phan tir lién két LAG-3 thiéu gbc diu
tan C ciia mién CH3. Sang ché cling dé cap cu thé dén cac ciu tric chira gbc lysin

dau tan C nhu vay cua mién CH3.

Céc tin hiéu hoat hoéa va {rc ché dugc tai nap thong qua viéc ving Fc ndi véi
thu thé Fc cta té bao (FcyR). Kha niang ndi dé thu duoc céc chirc ning hoan toan déi
1ap nhur vay 13 do céc sai khac vé céu tric gifta cac dang dong ding ciia thu thé khac
nhau. Hai mién riéng biét trong cac mién truyén tin hiéu t& bao chét cua thu thé dugc
goi 12 cac motip hoat hoa dya trén tyrosin thu thé mién dich (ITAM) va motip Uc
ché dua trén tyrosin thu thé mién dich (ITIM) xét theo cc dap ing khac nhau. Viéc
thu nhén thém céc enzym té bao chit khac nhau vao céc cu tric nay chi ra két qua
clia cac dap ung té bao qua trung gian FcyR. Cac phirc hop FeyR chira ITAM bao
gdm FeyRI, FeyRIIA, FeyRIIIA, trong khi céc phitc hop chita ITIM chi bao gbm
FcyRIIB. Cac bach cau trung tinh & ngudi biéu hién gen FcyRIIA. Viéc tao cum
FcyRIIA thong qua céc phirc hgp mién dich hoic lién két chéo khang thé dic hidu
1a nham dé két tap cac ITAM clng véi cac kinaza c6 lién quan dén thy thé ma tao
thuan loi cho sy phosphoryl héa ciia ITAM. Su phosphoryl hoa ctia ITAM nhiam lam
vi tri lién két d6i v6i Syk kinaza, viéc hoat hoa su phosphoryl héa ctia ITAM nay
din dén hoat héa céc co chét xudi chiéu (vi dy, PIzZK). Su hoat hoa cua té bao dan
dén viéc giai phong cac chat trung gian tién viém. Gen FeyRIIB duogc biéu hién trén
céc té bao lympho B; mién ngoai bao ciia n6 gidng hét 96% véi FeyRIIA va lién két
v6i cac phirc hop IgG theo cach khong thé phéan biét duge. Su ¢6 mit ciia ITIM trong
mién t€ bao chit ctia FcyRIIB dinh ra 16p phu trc ché nay ciia FeyR. Gan déy, co s&
phan tir ctia sw e ché nay di duoc thiét 1ap. Khi dugc nbi déng thoi ciing véi FeyR
hoat héa, thi ITIM trong FcyRIIB bt ddu duge phosphoryl héa va thu hit mién SH2
clia inositol polyphosphat 5’-phosphataza (SHIP), ma thily phan céc vét truyén tin
phosphoinositol da dugc giai phong dudi dang két qua cta viéc hoat hoa tyrosin
kinaza qua trung gian FcyR chita ITAM, tir d6 ngén chin dong vao cia Ca™ ndi bao.

Theo d6 viéc lién két chéo ciia FeyRIIB 1am giam dap tng hoat hoa véi su nbi FeyR
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va trc ché tinh d4p Gmg ctia té bao. Su hoat hoa té bao B, sy ting sinh té bao B va su

bai tiét ctia khang thé vi thé duoc ngan chan.

III. C4c khang thé dic hiéu kép, cac khang td hop képtd hop kép da dic hiéu va cac
khang t& hop kép DART®

Chtic ning ctia cic khang thé c6 thé dugc ting cudng bing cach tao ra cic phén
tir gbe khéng thé da dic hidu ma c6 thé lién két ddng thoi vi hai khang nguyén riéng
ré va riéng biét (hodc cic epitop khac nhau cia cuing mdt khang nguyén) va/hodc
bang cach tao ra phan tir gdc khang thé c6 hoa tri cao hon (nghia 13, nhidu hon hai

vi tri lién két) ddi véi ciing mét epitop va/hoic khang nguyén.

Pé tao ra céc phén tir c6 kha ning 16n hon so véi cac khang thé tw nhién, rat
nhiéu dang khang thé dic hiéu kép tai t6 hop khac nhau da dugc phat trién (xem, vi
du, cong bd don qudc té s6 WO 2008/003116, WO 2009/132876, WO 2008/003103,
WO 2007/146968, WO 2009/018386, WO 2012/009544, WO 2013/070565), hau
hét trong sb déu chung sir dung cac peptit lién két dé dung hop mot manh lién két
epitop khic (vi du, scFv, VL, VH, v.v.) véi, hoic trong 15i khang thé (IgA, IgD, IgE,
IgG hoic IgM), hoic dé dung hop nhidu manh lién két epitop (vi du, hai manh Fab
hoic scFv). Cac dang khac sir dung peptit lién két dé dung hop manh lién két epitop
(vi duy, scFv, VL, VH, v. v.) véi mién dime héa nhu mién CH2-CH3 hodc cac
polypeptit khac (WO 2005/070966, WO 2006/107786A WO 2006/107617A, WO
2007/046893). Thong thudong, cac hudng tiép can nay co sy gdy hai va danh dbi. Vi
du, cong bd don qudc t& s6 WO 2013/174873, WO 2011/133886 va WO
2010/136172 boc 16 ring viéc sir dung cac tac nhan lién két c6 thé gay ra cac van dé
dbi vai thiét 1ap diéu tri-bénh, va chi dan khéng thé dic hidu ba trong d6 cac mién
CL va CH1 duoc tach khoi cac vi tri tw nhién tuong tmg cia chiing va cic mién VL
va VH duoc da dang héa (WO 2008/027236; WO 2010/108127) dé cho phép ching
lién két v6i nhidu hon mot khang nguyén. Do d6, cac phéan tir duge bdc 19 trong cac
tai liéu nay trao d6i tinh dic hiéu lién két v6i kha nang lién két véi cac loai khang
nguyén bd sung. Cong bd don qubc t& s6 WO 2013/163427 va WO 2013/119903
boc 1 viée cai bién mién CH2 dé chira san phdm cong protein dung hop bao gdm

mién lién két. Tai liéu nay luu ¥ ring mién CH2 dudng nhu chi déng vai trd nhd
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trong viéc didu tiét chirc ning tac dong. Cong bb don qubc té s6 WO 2010/028797,
W02010028796 va WO 2010/028795 boc 16 cac khang thé tai td hop ma cac ving
Fc cua n6 duge thay thé bang cac mién VL va VH bd sung, dé tao ra cic phén tir
lién két ba gia. Cong bd don qubc té s6 WO 2003/025018 va W02003012069 bdc
16 cac khang to hop kép téi td hgp ma cac chudi riéng 1é ctia ching chira mién scFv.
Cong bd don qubc té s6 WO 2013/006544 boc 16 cac phan tir Fab da gia dugc tong
hop dudi dang chudi polypeptit don va sau d6 dwa vao phan giai protein dé tao ra
cac chu tric heterodime. Do d6, céc phan t& dugce bdc 10 trong céc tai liéu nay trao
dbi toan bd hodc mot phan kha nang diéu tiét chirc ning tac dong vdi kha ning lién
két v6i cac loai khang nguyén bd sung. Cong bd don quéc té s6 WO 2014/022540,
WO 2013/003652, WO 2012/162583, WO 2012/156430, WO 2011/086091, WO
2008/024188, WO 2007/024715, WO 2007/075270, WO 1998/002463, WO
1992/022583 va WO 1991/003493 boc 16 viéc bd sung mién lién két bd sung hoic
nhém chire vao khang thé hogic phan khang thé (vi dy, bd sung khang t4 hop kép vao
chudi nhe ciia khang thé, hodic bd sung cac mién VL va VH bd sung vao chudi ning
va chudi nhe ctia khang thé, hodc bd sung protein dung hop khac loai hoc tao chudi
cho nhiéu mién Fab v&i nhau). Do d6, cdc phan tir dugc boc 19 trong cAc tai liéu nay
trao dbi cdu triic khang thé ty nhién véi kha ning lién két véi cac loai khang nguyén

bd sung.

Tinh trang k§ thuat con luu y thém vé kha ning tao ra cac khang td hop kép
khéc v6i cac khang thé ty nhién nay & kha ning lién két v6i hai hogic nhidu hon hai
loai epitop khac nhau (nghia 13, c6 tinh déc hiéu kép hodc tinh da dic hiéu ngoai hai
gia hodc da gid) (xem, vi dy, Holliger et al. (1993) “’ Diabodies’: Small Bivalent And
Bispecific Antibody Fragments”, Proc. Natl. Acad. Sci. (U.S.A.) 90:6444-6448; US
2004/0058400 (Hollinger et al.); US 2004/0220388 / WO 02/02781 (Mertens et al.);
Alt et al. (1999) FEBS Lett. 454(1-2):90-94; Lu, D. et al. (2005) “4 Fully Human
Recombinant IgG-Like Diabodies To Both The Epidermal Growth Factor Receptor
And The Insulin-Like Growth Factor Receptor For Enhanced Antitumor Activity”,
J. Biol. Chem. 280(20):19665-19672; WO 02/02781 (Mertens et al.); Olafsen, T. et
al. (2004) “Covalent Disulfide-Linked Anti-CEA Diabody Allows Site-Specific
Conjugation And Radiolabeling For Tumor Targeting Applications”, Protein Eng.
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Des. Sel. 17(1):21-27; Wu, A. et al. (2001) “Multimerization Of A Chimeric Anti-
CD20 Single Chain Fv-Fv Fusion Protein Is Mediated Through Variable Domain
Exchange”, Protein Engineering 14(2):1025-1033; Asano et al. (2004) “4 Diabody
For Cancer Immunotherapy And Its Functional Enhancement By Fusion Of Human
Fc¢ Domain”, Abstract 3P-683, J. Biochem. 76(8):992; Takemura, S. et al. (2000)
“Construction Of A Diabody (Small Recombinant Bispecific Antibody) Using A
Refolding System”, Protein Eng. 13(8):583-588; Baeuerle, P.A. et al. (2009)
“Bispecific T-Cell Engaging Antibodies For Cancer Therapy”, Cancer Res.
69(12):4941-4944).

Thiét ké ctia khang t6 hop kép 13 dya trén din xuit ctia khang thé d3 duoc biét
- dn dudi dang manh ctia mién bién ddi chudi don (scFv). Cac phén tir nay duoc tao
thanh bang cach lién két cac mién bién dbi chudi niang va/hodc chudi nhe bang cach
sit dung peptit lién két ngén. Theo d6 cac tic nhan lién két c6 thé duoc cai bién dbi
v6i cac chirc ning bd sung, nhu viée gén thudc hodc gin vao cac 16p nén ran. Cac
bién thé chudi don c6 thé dugc tao ra theo cach tai td hop hodc theo cach téng hop.
Déi voi viée san xuit téng hop scFv, thiét bi tdng hop tu dong c6 thé duoc sir dung.
Déi voi viée san xuét tai td hop scFv, plasmit thich hop chira polynucleotit ma ma
hoéa scFv ¢6 thé duge dua vao té bao chu thich hop, hodc sinh vat ¢6 nhan dién hinh,
nhu c4c t& bao ndm men, thuc vat, con tring hoic déng vat c6 v, hodc sinh vét chua
¢6 nhan dién hinh, nhu E. coli. Polynucleotit md héa scFv dang quan tdm c6 thé
duoc tao thanh bang céc thao tic thong thuong nhu thao tic ndi cac polynucleotit.
scFv tao thanh c6 thé dugc phén 14p bang cach st dung cac k§ thudt tinh ché protein

chudn d3 biét trong linh vuc k§ thuét nay.

Viéc tao ra khang t6 hop kép khong dic hiéu don dem dén wu diém y nghia
hon so véi khang thé, gdbm nhung khéng giéi han &, kha nang ndi dong thoi va dinh
vi ddng thoi cac t& bao ma bidu hién cac epitop khac nhau. Do d6 cac khang t6 hop
kép dic hiéu kép c6 cac timg dung rong rii bao gdm tri liéu va chan doan mién dich.
Tinh dic hiéu kép cho phép tinh linh dong 16n trong thiét ké va xut Iy k§ thuat cho
khang t& hop kép trong nhidu ing dung khac nhau, tao ra 4i tinh dugc ting cudng
d6i v6i khang nguyén multime, tinh lién két chéo ciia khang nguyén khac nhau, va

hudng dich theo dinh hudng dén céc loai té€ bao cu thé dua vao sy ¢ mat cua cé hai
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khang nguyén dich. Do héa tri gia tang, toc dd phan ly thip va do6 thanh thai nhanh
khoi hé tudn hoan ciia ching (d6i v6i cac khang td hop kép c6 kich thude nho, bang
hozc thdp hon ~50 kDa), nén cac phan tir khang t6 hop kép da biét trong linh vuc k§
thuat nay ciing thé hién tinh ung dung cu thé trong linh vuc chup hinh khéi u
(Fitzgerald et al. (1997) “Improved Tumour Targeting By Disulphide Stabilized
Diabodies Expressed In Pichia pastoris”, Protein Eng. 10:1221).

Tinh dic hidu kép cta cac khang td hop kép dan dén viéc sit dung chiing dé ndi
ddng thoi céc t& bao khac nhau, vi dy, lién két chéo céc té bao T gy doc té bao véi
cac t& bao khdi u (Staerz et al. (1985) “Hybrid Antibodies Can Target Sites For
Attack By T Cells”, Nature 314:628-631, va Holliger et al. (1996) “Specific Killing
Of Lymphoma Cells By Cytoz‘oxic T-Cells Mediated By A Biospecific Diabody”,
Protein Eng. 9:299-305; Marvin et al. (2005) “Recombinant Approaches To IgG-
Like Bispecific Antibodies”, Acta Pharmacol. Sin. 26:649-658). Theo cach khéc,
hodic ngoai ra, cac khang td hop kép dic higu kép co thé dugc str dung dé ndi ddng
thoi cac thu thé trén bé mat cia cc té bao khac nhau hodc trén mot té bao. Viéc nbi
d(“)tlg thoi céc té bao va/hodc thu thé khac nhau 13 hiru ich dbi véi chire nang tac dong
didu bién va/hoic truyén tin hidu té bao mién dich. Céc phan tir da dic hidu (vi du,
céc khang tb hop kép dic hidu kép) bao gdm vi tri lién két epitop c6 thé duge dinh
huéng dén yéu td x4c dinh bé mit cia té bao mién dich bt ky nhu B7-H3 (CD276),
B7-H4 (VICNI1), BTLA (CD272), CD3, CD8, CD16, CD27, CD32, CD40, CD40L,
CD47, CD64, CD70 (CD27L), CD80 (B7-1), CD86 (B7-2), CD9%4 (KLRD1),
CD137 (4-1BB), CD137L (4-1BBL), CD226, CTLA-4 (CD152), Galectin-9, GITR,
GITRL, HHLA2, ICOS (CD278), ICOSL (CD275), thu thé hoat hoa su tiéu diét
(KIR), LAG-3 (CD223), LIGHT (TNFSF14, CD258), MHC 16p I hodc II, NKG2a,
NKG2d, 0X40 (CD134), OX40L (CD134L), PD1H, PD-1 (CD279), PD-L1 (B7-
H1, CD274), PD-L2 (B7-CD, CD273), PVR (NECLS, CD155), SIRPa, TCR,
TIGIT, TIM-3 (HAVCR2), va/hoic VISTA (PD-1H), ma dugc biéu hién trén céc té
bao lympho T, té bao giét tw nhién (NK), cic té bao trinh dién khang nguyén hozc
té bao don nhan khac. Cu thé, vi trf lién két epitop da dugc dinh huéng dén thu thé
bé mit té bao ma c6 lién quan dén viéc didu hoa diém kiém tra mién dich (hodc phéi

tir cua nd) 13 hitu ich d€ tao ra cac phén tir lién két dac hiéu kép hodc da dic hiéu ma

-36-



39331

lam d6i khang hodc phong bé viéc truyén tin hiéu rc ché ctia céc phan tir diém kiém
tra mién dich va nhd d6 kich thich, diéu hoa ting hodc ting cudng, cac dap tng mién
dich & dbi twong. Céc phan tir c6 lién quan dén viée didu hoa cac diém kiém tra mién
dich bao gdm, nhung khong gi6i han & B7-H3, B7-H4, BTLA, CD40, CD40L,
CD47, CD70, CD80, CD86, CD9%4, CD137, CD137L, CD226, CTLA-4, Galectin-9,
GITR, GITRL, HHLAZ2, ICOS, ICOSL, KIR, LAG-3, LIGHT, MHC 16p I hoac II,
NKG2a, NKG2d, 0X40, OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR,
TIGIT, TIM-3 va/hodc VISTA.

Tuy nhién, cdc wu diém néu trén lai kéo theo chi phi déng ké. Viéc tao thanh
cac khang t6 hop kép khong don dic hiéu nhu vy doi hdi phai lip rap thanh cong
hai hodc nhidu hon hai polypeptit riéng biét va khac nhau (nghia 13, sy tao thanh nhu
véy doi héi ring cac khang t6 hop kép phai dugce tao ra thong qua sy heterodime hoa
ctia céc loai chudi polypeptit khac nhau). Thuc té ndy trai ngugce véi cac khang tb
hop kép don dic hiéu, ma dugc tao ra thong qua su homodime héa cua cac chudi
polypeptit gidng nhau. Do it nhét hai polypeptit khong giéng nhau (nghia 13, hai loai
polypeptit) phai dugc cung cAp dé tao ra khang t6 hop kép khong dic hiéu don, va
do sy homodime héa cua céc polypeptit nay tao ra cac phan tir bit hoat (Takemura,
S. et al. (2000) “Construction Of A Diabody (Small Recombinant Bispecific
Antibody) Using A Refolding System”, Protein Eng. 13(8):583-588), viéc san Xuét
céc polypeptit nhu vay phai dugc hoan thanh theo cach nay dé ngan chan su lién két
cOng hoa tri gitta cac polypeptit ciia cung loai (nghia la, dé ngin chin sy homodime
hoéa) (Takemura, S. et al. (2000) “Construction Of A Diabody (Small Recombinant
Bispecific Antibody) Using A Refolding System”, Protein Eng. 13(8):583-588). Do
do tinh trang k¥ thut néu ra su lién két khong cong héa tri clia cdc polypeptit nhu
viy (xem, vi dy, Olafsen et al. (2004) “Covalent Disulfide-Linked Anti-CEA
Diabody Allows Site-Specific Conjugation And Radiolabeling For Tumor Targeting
Applications”, Prot. Engr. Des. Sel. 17:21-27; Asano et al. (2004) “A Diabody For
Cancer Immunotherapy And Its Functional Enhancement By Fusion Of Human Fc
Domain”, Abstract 3P-683, J. Biochem. 76(8):992; Takemura, S. et al. (2000)
“Construction Of A Diabody (Small Recombinant Bispecific Antibody) Using A
Refolding System”, Protein Eng. 13(8):583-588; Lu, D. et al. (2005) “4 Fully Human
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Recombinant IgG-Like Bispecific Antibody To Both The Epidermal Growth Factor
Receptor And The Insulin-Like Growth Factor Receptor For Enhanced Antitumor
Activity”, J. Biol. Chem. 280(20):19665-19672).

Tuy nhién, tinh trang k§ thuat ciing nhan ra ring cic khang t6 hop kép dic hidu
kép gdbm céc polypeptit duoc lién két khong cong héa tri 12 khong 6n dinh va d&
dang phén ly thanh cdc monome khdng c6 chtrc ndng (xem, vi du, Lu, D. et al. (2005)
“A Fully Human Recombinant IgG-Like Bispecific Antibody To Both The Epidermal
Growth Factor Receptor And The Insulin-Like Growth Factor Receptor For
Enhanced Antitumor Activity”, J. Biol. Chem. 280(20):19665-19672).

Déi dién véi thir thach ndy, tinh trang k§ thuat da thanh cong phat trién dugc
cac khang tb hop kép khong dic hiéu don heterodime dugc lién két cong hoa tri, 6n
dinh, dugc goi 14 cac khang td hop kép DART® (chét phan img huéng dich lai c6 4i
Iuc kép); xem, vi du, Cong bd don sang ché My s6 2013-0295121; 2010-0174053
v 2009-0060910; Cong bd don xin cip patent chau Au sb EP 2714079; EP 2601216;
EP 2376109; EP 2158221 va cong bd don qudc t& s&6 WO 2012/162068; WO
2012/018687; WO 2010/080538; WO 2008/157379; WO 2006/113665 va Sloan,
D.D. et al. (2015) “Targeting HIV Reservoir in Infected CD4 T Cells by Dual-
Affinity Re-targeting Molecules (DARTs) that Bind HIV Envelope and Recruit
Cytotoxic T Cells”, PLoS Pathog. 11(11):e1005233. doi:
10.1371/j0urnal.ppat.1005233; Al Hussaini, M. et al. (2015) “Targeting CD123 In
AML Using A T-Cell Directed Dual-Affinity Re-Targeting (DART®) Platform”,
Blood 127(1):122-131; Chichili, G.R. et al. (2015) “4 CD3xCD123 Bispecific DART
For Redirecting Host T Cells To Myelogenous Leukemia: Preclinical Activity And
Safety In Nonhuman Primates”, Sci. Transl. Med. 7(289):289ra82; Moore, P.A. et
al. (2011) “Application Of Dual Affinity Retargeting Molecules To Achieve Optimal
Redirected T-Cell Killing Of B-Cell Lymphoma”, Blood 117(17):4542-4551; Veri,
M.C. et al. (2010) “Therapeutic Control Of B Cell Activation Via Recruitment Of
Fcgamma Receptor I1Ib (CD32B) Inhibitory Function With A Novel Bispecific
Antibody Scaffold”, Arthritis Rheum. 62(7):1933-1943; Johnson, S. ef al. (2010)
“Effector Cell Recruitment With Novel Fv-Based Dual-Affinity Re-Targeting Protein
Leads To Potent Tumor Cytolysis And in vivo B-Cell Depletion”, J. Mol. Biol.
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399(3):436-449; Marvin, J.S. et al. (2005) “Recombinant Approaches To IgG-Like
Bispecific Antibody”, Acta Pharmacol. Sin. 26:649-658; Olafsen, T. ef al. (2004)
“Covalent Disulfide-Linked Anti-CEA Diabody Allows Site-Specific Conjugation
And Radiolabeling For Tumor Targeting Applications”, Prot. Engr. Des. Sel. 17:21-
27; Holliger, P. et al. (1993) *’ Diabodies’: Small Bivalent And Bispecific Antibody
Fragments”, Proc. Natl. Acad. Sci. (U.S.A.) 90:6444-6448. Céc khang td hop kép
nay bao gém hai hoic nhiéu hon hai polypeptit dugc tao phirc cong hda tri va lién
quan dén viéc xir 1y k§ thuat mot hoic nhidu gbc xystein thanh mbi trong s6 cac loai
polypeptit dugc sir dung ma cho phép lién két disulfua tao ra va nho d6 lién két cong
hoa tri hai chudi polypeptit. Vi du, viéc bd sung gdc xystein vio dau tan C cla céac
chu triic ndy dugc cho thiy 1 cho phép lién két disulfua giita cac chudi polypeptit,
1am 6n dinh heterodime tao thanh ma khong can tré dic tinh lién két ctia phan tir hai

gia.

MBbi trong sb hai polypeptit ctia khang t6 hop kép DART® dic hiéu kép don
gian nhat bao gdm ba mién. Polypeptit thir nhét bao gdm (theo huéng tir dau tan N
dén dAu tan C): (i) midn tht nhit bao gdm ving lién két ctia mién bién ddi chudi nhe
cta globulin mién dich thtr nhét (VL1), (ii) mién thir hai bao gdm ving lién két cta
mién bién dbi chudi ning cua globulin mién dich thir hai (VH2), va (iii) mién thtt ba
chira gbc xystein (hodc mién chira xystein) va mién kich thich heterodime ma nham
d8 kich thich su heterodime hoéa véi polypeptit thir hai ctia khang t6 hop kép va lién
két cong hoa tri polypeptit thir nhat va polypeptit thi hai ctia khéng t6 hop kép véi
nhau. Polypeptit thir hai chtra (theo huéng tir ¢au tan N dén dau tan C): (i) mién thi
nhit bao gdm ving lién két ctia mién bién ddi chudi nhe cia globulin mién dich tht
hai (VL2), (ii) mién thir hai bao gdm ving lién két ctia mién bién ddi chudi ning cta
globulin mién dich thir nhét (VH1), va (iii) mién thtt ba chira goc xystein (hogc mién
chtra xystein) va mién kich thich heterodime b trg ma tao phirc v6i mién kich thich
heterodime cuia chudi polypeptit thir nhét dé kich thich su heterodime héa véi chudi
polypeptit thit nhét. Géc xystein (hodc mién chira xystein) ctia mién thit ba ctia chudi
polypeptit thtr hai nhim dé kich thich su lién két cong héa tri ctia chudi polypeptit
thtt hai vé6i chudi polypeptit thir nhat ciia khang t6 hop kép. Céac phén tir nay on dinh,

hoat luc va c6 kha nang lién két déng thoi hai hodc nhiéu hon hai khang nguyén.
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Theo mot phuong 4n, cac mién th ba clia thir nhat va polypeptit thir hai, mdi mién
chtra mot gde xystein, ma nhdm dé lién két céc polypeptit cing nhau thong qua lién
két disulfua. Fig. 1 md t4 so dd cta khang t hop kép nhu vay, st dung mién kich
thich heterodime vong xoin E/vong xofn K va tic nhén lién két chira xystein dé lién
két cong hoa tri. Nhu dugc thé hién trén Fig. 2 va cac hinh vé& tir Fig. 3A dén Fig.
3C, mot hodc ca hai polypeptit ¢6 thé con mang trinh tir ctia mién CH2-CH3, dé tao
phirc gitra hai khang to hop kép polypeptit tao ra ving Fc ma c¢6 kha ning lién két
vé6i thy thé Fe cua cac té bao (nhu t& bao lympho B, té bao dudi gai, té bao giét tu
nhién, céc dai thuc bao, bach cdu trung tinh, té bao wa eosin, bach ciu va kidm va té
bao mast). Nhu duge d& cép chi tiét hon dudi day, cac mién CH2 va/hoic CH3 cua
cac chudi polypeptit nay cin phai khong giéng hét nhau vé trinh ty, va thuan loi 12

duge cai bién dé tao didu kién cho viéc tao phirc giita hai chudi polypeptit do.

Nhiéu bién thé ciia cic phan tir nhu viy di duoc mo ta (xem, vi du, Cong bd
don xin clp patent My sb 2015/0175697; 2014/0255407; 2014/0099318;
2013/0295121; 2010/0174053 va 2009/0060910; Cong bb don xin cp patent chiu
Au sb EP 2714079; EP 2601216; EP 2376109; EP 2158221 v cong bd don qubc té
s6 WO 2012/162068; WO 2012/018687; WO 2010/080538). Cac khang t6 hop kép
DART® chtra ving Fc nay c6 thé bao gdm hai cip chudi polypeptit. Chudi
polypeptit thir nhit bao gdm (theo hudng tir du tan N dén dau tan C): (i) mién thi
nhit bao gdm ving lién két cia mién bién dbi chudi nhe cta globulin mién dich thtr
nhit (VL1), (ii) mién th& hai bao gdm ving lién két cia mién bién dbi chudi ning
ctia globulin mién dich thir hai (VH2), (iii) mién tht ba chira gbc xystein (hoic mién
chira xystein) va nham dé kich thich sy heterodime héa v6i polypeptit thi hai cta
khéng t6 hop kép va lién két cong héa tri polypeptit thi nhit va polypeptit thir hai
cta khang t& hop kép véi nhau, va (iv) mién CH2-CH3. Polypeptit th hai chira
(theo huéng tir dau tan N dén dau tan C): (i) mién tht nhit bao gém ving lién két
ctia mién bién ddi chudi nhe cta globulin mién dich thir hai (VL2), (i) mién thir hai
bao gdm ving lién két ctia mién bién dbi chudi ning ciia globulin mién dich thir nhét
(VH1), va (iii)) mién tht ba chira gbc xystein (hoic mién chira xystein) va mién kich
thich heterodime ma kich thich su heterodime héa v6i chudi polypeptit thir nhét. O
day, hai polypeptit thit nhét tao phirc v6i nhau dé tao ra viing Fc. C4c hinh vé tir Fig.
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3A dén Fig. 3C mo6 ta cac so dd vé ba bién thé cia cac khang t6 hop kép nay st dung

c4c mién kich thich heterodime khac nhau.

Céc khéang t6 hop kép DART® chira ving Fe khac c6 thé bao gdm ba chudi
polypeptit. Polypeptit thir nhét ctia cac khang t6 hop kép DART® nay chira ba mién:
(i) mién chtra VL1, (ii) mién chia VH2 va (iii) mién chira trinh tw CH2-CH3.
Polypeptit thtt hai ctia cac khang t6 hgp kép DART® nay chira: (i) mién chira VL2,
(ii) mién chira VHI va (iii) mién kich thich heterodime hoa va lién két cong hoéa tri
v6i chudi polypeptit thir nhit ciia khang t6 hop kép. Polypeptit thit ba ctia cac khang
t6 hop kép DART® nay bao gdm trinh ty CH2-CH3. Do d6, chudi polypeptit thir
nhit va tht hai ciia cac khang 6 hop kép DART® nay két hop ciing nhau dé tao ra
vi tri lién két VL1/VHI c6 kha nang lién két véi epitop, cling nhur vi tri lién két
VL2/VH2 ma c6 kha ning lién két véi epitop thir hai. Cac phan tt DART® phiic
tap hon ciing mang mién chira xystein ma chtic héa dé tao ra phirc hop duoc lién két
cdng hoéa tri. Do d6, polypeptit thir nhit va polypeptit thir hai dugc lién két v6i nhau
thong qua lién két disulfua bao gdm céc gbc xystein trong céc mién tht ba tuong
mg cta chiing. Pang chi ¥ 13, cc chudi polypeptit thir nhét va tht ba tao phirc véi
nhau dé tao ra ving Fc ma dugc 1am 6n dinh thong qua lién két disulfua. C4c hinh
vé tir Fig. 4A dén Fig. 4B md ta cac so dd vé cac khang t6 hop kép bao gdm ba chudi
polypeptit nhu viy.

Céc khéng t6 hop kép DART® chira ving Fc khac nita ¢6 thé bao gdm nam
chudi polypeptit ma c6 thé chira cac ving lién két tir cac mién bién ddi chudi ning
va chudi nhe cua 1én dén ba globulin mién dich khac nhau (dugc dé cap dén 1a
VL1/VH1, VL2/VH2 va VL3/VH3). Vi du, chudi polypeptit thit nhit ctia cac khéng
t& hop kép nay c6 thé chira: (i) mién chira VHI, (ii) mién chira CH1, va (iii) mién
chta trinh tw CH2-CH3. Chuéi polypeptit thir hai va thir ndm cuia céc khing td hop
kép nhu vy c6 thé chira: (i) mién chira VL1, va (ii) mién chira CL. Chudi polypeptit
thi ba ctia cac khang t hop kép nhu vay c6 thé chia: (i) mién chira VHI, (ii) mién
chira CH1, (iii) mién chta trinh tw CH2-CH3, (iv) mién chira VL2, (v) mién chtra
VH3 va (vi) mién kich thich heterodime, trong d6 céc mién kich thich heterodime
nay kich thich sy heterodime héa ciia chudi thtr ba véi chudi thit tw. Polypeptit thir

tu ctia cac khang td hop kép nay c6 thé chira: (i) mién chira VL3, (ii) mién chira VH2
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va (iii) mién kich thich su heterodime héa va lién két cong hoéa tri véi chudi
polypeptit thit ba cua khérig t hop kép. O day, cac polypeptit thir nhit va thir ba tao
phirc v&i nhau dé tao ra ving Fc. Cac phan tit DART® phirc tap hon ny cfing mang
mién chta xystein ma chtrc héa dé tao ra phtc hop duge lién Kkét cdng héa tri, dé
cho mdi chudi polypeptit duoc lién két véi it nhat mot chudi polypeptit bd sung
thong qua lién két disulfua bao gbm céc gbe xystein. Tét hon 13, cac mién nay dugc
xép theo thir ti theo hudng tir ddu tan N dén dau tan C. Fig. 5 thé hién céc so dd vé

cac khang t6 hop kép bao gdm nam chudi polypeptit nhur vay.

Céc cAu trac thay thé 13 da biét trong linh vuc k¥ thuat ddi véi cac ing dung
trong d6 phan ti ba gia duoc mong doi nhu Fc thi khong can thiét bao gdbm, nhung
khong gidi han &, cac khéng'thé ndi tiép bdn gia, con dugc dé cap dén 12 “TandAbs”
(xem, vi du, Cong bd don xin cép patent M§ s6 2005-0079170, 2007-0031436, 2010-
0099853, 2011-020667 2013-0189263; Cong bd don xin cip patent chau Au s6 EP
1078004, EP 2371866, EP 2361936 va EP 1293514; Cong b6 don qudc té s6 WO
1999/057150, WO 2003/025018, va WO 2013/013700) ma dugc tao ra bing cach
homodime héa hai chudi giéng hét nhau mbi chudi mang mién VH1, VL2, VH2, va

VL2.

Mo day, cac cdu truc ba gia két hop hai mién lién két kidu khang t6 hop kép
va mot mién kiéu khong phai khang t6 hop kép va ving Fc di duge mo ta (xem, vi
du, cong bd don qudc t& sb: PCT/US15/33076, c6 tiéu dé “Tri-Specific Binding
Molecules and Methods of Use Thereof”, dugc ndp vao ngay 29 thang 5 nam 2015;
va PCT/US15/33081, c6 tiéu dé “Tri-Specific Binding Molecules That Specifically
Bind to Multiple Cancer Antigens and Methods of Use Thereof”, dwgc ndp vao ngay
29 thang 5 ndm 2015). C4c phéan tir ba gid nay co thé dugc st dung dé tao ra céc
phén tr dic hiéu don, ddc hiéu kép hodc dic hi¢u ba. Cic hinh v€ tir Fig. 6A dén

Fig. 6F m6 ta cac so dd vé cac phan it ba gi4 nay bao gbm 3 hogc 4 chudi polypeptit.
IV. Céc phan tir lién két LAG-3 theo sang ché

Céc phan tir lién két LAG-3 duoc uu tién theo sang ché bao gdm cac khang
thé, cac khang t6 hop kép, BiTE, v.v. va c6 kha nang lién két v6i phan lién tuc hoic

khong lién tuc (vi du, cAu hinh) (epitop) ctia LAG-3 & nguoi. Céc phan t lién két
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LAG-3 theo sang ché tét hon 1 ciing s& c6 kha ning lién két v6i cac phan tir LAG-
3 ctia mot hodc nhidu loai khong phai ngudi, cu thé 13, loai dong vat linh truéng (va
dac biét 1a loai dong vat linh truéng, nhu khi ddu cho). Polypeptit LAG-3 & ngudi
dai dién (trinh ty NCBI NP_002277.4; bao gdm trinh tu tin hiéu 22 gbc axit amin
(duge thé hién bang dudng gach chan) va protein thudn thuc 503 gbc axit amin) c6

trinh tu axit amin (SEQ ID NO:5):

MWEAQFLGLL

FLOPLWVAPV

QODLSLLRRAG
VLSVGPGGLR
VHLRDRALSC
HWEFRNRGQGR
VSIMYNLTVL
PGGGPDLLVT
ITVTPKSFEGS
QEAQLLSQPW
LLFLILGVLS
ELEQEPEPEP

VIWQHQPDSG
SGRLPLQPRV
RLRLRLGQAS
VPVRESPHHH
GLEPPTPLTV
GDNGDFTLRL
PGSLGKLLCE
OCQLYOQGERL
LLLLVTGAFG
EPEPEPEPEP

KPLOPGAEVP
PPAAAPGHPL
QOLDERGRORG
MTASPPGSLR
LAESFLFLPQ
YAGAGSRVGL
EDVSQAQAGT
VTPVSGQERF
LGAAVYFTEL
FHLWRRQOWRP
EPEQL

VVWAQEGAPA
APGPHPAAPS
DFSLWLRPAR
ASDWVILNCS
VSPMDSGPWG
PCRLPAGVGT
YTCHIHLQEQ
VWSSLDTPSQ
SSPGAQRSGR
RREFSALEQGI

QLPCSPTIPL
SWGPRPRRYT
RADAGEYRAA
FSRPDRPASV
CILTYRDGEN
RSFLTAKWTP
QLNATVTLAT
RSEFSGPWLEA
APGALPAGHL
HPPQAQSKIE

Theo c4c phuong 4n nhit dinh, cic phén tir lién két LAG-3 theo sang ché dugc

mo ta bang (mot hodc nhi€u) ti€u chuan bat ky trong s6 c4c ti€u chuén sau:

(1) lién két dic hiéu véi LAG-3 & nguoi khi duoc biéu hién ndi
sinh trén bé mat cua té bao T ¢ ngudi da dugce kich thich;

) lién két ddc hiéu v6i LAG-3 & ngudi v6i hing sb lién két can
bang (Kp) bang 40 nM hoic nhé hon;

(3) lién két dic hiéu véi LAG-3 & ngudi v6i hang sb lién két can
bang (Kp) bang 0,5 nM hoic nhé hon;

) lién két dic hiéu v6i LAG-3 & dong vt linh truéng khong
phai nguoi (vi du, LAG-3 cuia khi dau cho);

(5) lién két dic hiéu véi LAG-3 & dong vt linh trudng khong
phai ngudi voi hing s lién két can bang (Kp) bang 50 nM hodc nhé hon;

(6) lién két dic hiu voi LAG-3 & dong vat linh trudong khong
phai ngudi véi hing sb lién két can bang (Kp) bang 5 nM hozc nhé hon;

(7 trc ché (nghia 13, phong bé hogc can trd) su lién két cua LAG-
3 v6i MHC 16p I1;

() kich thich dap g mién dich;

9 kich thich d4p tng té bao T dic hiéu khang nguyén duéi dang

mot chét;
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(10)  hiép ddng v6i khang thé khang PD-1 dé kich thich dap tng té
bao T déc hi€u khang nguyén;

(11)  lién két cing mot epitop ctia LAG-3 1a khang thé LAG-3 mAb
1 hodc LAG-3 mAD 6 khang LAG-3 va/hodc

(12) khéhg canh tranh v6i khang thé 257F khang LAG-3 (BMS
986016, Medarex/BMS) dé lién két LAG-3 (vi dy, nhu dugc do bang phép
phéan tich Biacore).

Nhu duge st dung & ddy, thuat ngit "dap ung té bao T dic hiéu khang nguyén"
dung dé chi cac dap tng boi té bao T do su kich thich té bao T bang khéng nguyén
ma té bao T nay 1a dic hidu. Céc vi du khong gidi han vé cic dap ting béi té bao T
khi kich thich dic hiéu khang nguyén bao gbdm sy ting sinh va su san sinh xytokin
(vi dy, su sén sinh TNF-d, IFN-y). Kha nang ctia mot phan tir trong viéc kich thich
cac dap tmg cua té bao T dic hiéu khang nguyén c6 thé duogc x4c dinh, vi du, bing
cach st dung thir nghiém PBMC duogc kich thich béi khang nguyén ndi doc t5 loai
B Staphylococcus aureus ("SEB") dugc mo ta & day.

Céc phan tir lién két LAG-3 duogc uu tién theo sang ché mang cac mién VH
va/hodc VL cua cac khang thé don dong khang LAG-3 & chudt “LAG-3 mAb 17,
“LAG-3 mAb 27, “LAG-3 mAb 37, “LAG-3 mAb 4”, “LAG-3 mAb 57, va’hodc
“LAG-3 mAb 6” va t6t hon nita 1a mang 1, 2 hodc tit ca 3 trong s6 cac CDRy clia
mién VH va/hodc 1, 2 hodic tht ca 3 trong sé cac CDRL clia mién VL ctia cAc khang
thé don dong khang LAG-3 nay. Cac phan tir lién két LAG-3 dugc wu tién nay bao
gém cac khang thé dic hidu kép (hodc da dic hidu), khang thé kham hoic khang thé
duoc 1am gibng nhu cta ngudi, BiTe, cac khang t6 hop kép, v.v., va céc phan it lién

két c6 cac vung Fc bién the nhu vay.

Séang ché @& cap dén cu thé cac phan tir lién két LAG-3 bao gbdm mién lién két
LAG-3 mang:
(A) (1) ba CDRg ctia mién VH ciia khang thé LAG-3 mAb 1,
hodc hLAG-3 mAb 1 VL4 khéng LAG-3;
) ba CDRL cia mién VL cia khang thé LAG-3 mAb 1
khang LAG-3;
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(3) ba CDRy cta mién VH cua khang thé LAG-3 mAb 1
khang LAG-3 va ba CDRy, ciia mién VL ctia khang thé LAG-3 mAb 1
khang LAG-3;

4) mién VH cta khang thé LAG-3 mAb 1 khdng LAG-3;

(5)  mién VL cua khang thé LAG-3 mAb 1 khang LAG-3;

(6) cac mién VH va VL cta khang thé LAG-3 mAb 1 khang
LAG-3;

(B) (1) ba CDRy cia mién VH ctia khing thé LAG-3 mAb 2
khang LAG-3;

(2)  ba CDRy ciia mién VL cia khang thé LAG-3 mAb 2
khang LAG-3;

(3) ba CDRy ctia mién VH cua khang thé LAG-3 mAb 2
khang LAG-3 va ba CDRy, ciia mién VL ctia khéng thé LAG-3 mAb 2
khang LAG-3;

4) mién VH cta khang thé LAG-3 mAb 2 khang LAG-3;

(3) mién VL cua khang thé LAG-3 mAb 2 khdng LAG-3;

(6) - cacmién VH va VL ctia khang thé LAG-3 mAb 2 khang
LAG-3;

(C) (1) ba CDRg cia mién VH cla khang thé LAG-3 mAb 3
khang LAG-3;

) ba CDRy ctia mién VL cua khang thé LAG-3 mAb 3
khang LAG-3;

(3) ba CDRy cta mién VH cia khang thé LAG-3 mAb 3
khang LAG-3 va ba CDRy cua mién VL cua khang thé LAG-3 mAb 3
khang LAG-3;

4) mién VH cua khang thé LAG-3 mAb 3 khang LAG-3;

(5)  mién VL cta khang th LAG-3 mAb 3 khéng LAG-3;

(6) céc mién VH va VL cia khang thé LAG-3 mAb 3 khang
LAG-3;

D) (1) ba CDRy cua mién VH ctia khang thé LAG-3 mAb 4
khang LAG-3;
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) ba CDRy ciia mién VL cta khang thé LAG-3 mAb 4
khang LAG-3;

(3)  ba CDRy cta mién VH cia khang thé LAG-3 mAb 4
khang LAG-3 va ba CDRy. cia mién VL ciia khang thé LAG-3 mAb 4
khang LAG-3;

4) mién VH cua khéng thé LAG-3 mAb 4 khang LAG-3;

(5)  mién VL cua khéng thé LAG-3 mAb 4 khang LAG-3;

(6) cac mién VH va VL cua khang thé LAG-3 mAb 4 khang
LAG-3;

(E) (1) ba CDRy cta mién VH cia khang thé LAG-3 mAb 5
khéng LAG-3;

) ba CDRL cia mién VL cua khang thé LAG-3 mAb 5
khang LAG-3;

(3)  ba CDRy cta mién VH cta khang thé LAG-3 mAb 5
khang LAG-3 va ba CDRy, cia mién VL ctia khang thé LAG-3 mAb 5
khang LAG-3;

(4)  mién VH cta khang thé LAG-3 mAb 5 khang LAG-3;

(5) mién VL cia khang thé LAG-3 mAb 5 khang LAG-3;

(6) cac mién VH va VL cua khang thé LAG-3 mAb 5 khang
LAG-3;

(F) (1) ba CDRg ciia mién VH clia khang thé LAG-3 mAb 6
khang LAG-3;

) ba CDRy ciia mién VL cia khang thé LAG-3 mAb 6
khang LAG-3;

(3)  ba CDRg cta mién VH clia khang thé LAG-3 mAb 6
khéng LAG-3 va ba CDRy, clia mién VL ctia khang thé LAG-3 mAb 6
khang LAG-3;

4) mién VH cia khang thé LAG-3 mAb 6 khang LAG-3;

®)) mién VL cta khang thé LAG-3 mAb 6 khang LAG-3;

(6) cc mién VH va VL cta khang thé LAG-3 mAb 6 khang
LAG-3,
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(G) (1) ba CDRy ciia mién VL cta khang thé hLAG-3 mAb 1
VL4 khang LAG-3;
(2)  ba CDRy ctia mién VH cta khéng thd LAG-3 mAb 1
khang LAG-3 va ba CDR ctia mién VL cia khang thé hLAG-3 mAb
1 VL4 khéng LAG-3;

hoic

lién két hodic canh tranh dé lién két véi, epitop ma LAG-3 mAb 1, LAG-3 mAb
2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5 hoic LAG-3 mAb 6 lién két theo

cach dic hiéu mién dich.

A. Khéang thé LAG-3 mAb 1 khang LAG-3

1. Khang thé LAG-3 mAb 1 ctia chudt khang LAG-3 & nguoi

Trinh ty axit amin cia mién VH cia LAG-3 mAb 1 (SEQ ID NO:6) dugc thé
hién duéi day (cac gbc CDRyu dugc thé hién bang cach gach duéi).

QIQLVQSGPE LKKPGETVKI SCKASGYTFR NYGMNWVKQA PGKVLKWMGW
INTYTGESTY ADDFEGRFAF SLGTSASTAY LQINILKNED TATYFCARES
LYDYYSMDYW GQGTSVTVSS

CDRul cia LAG-3 mAb 1 (SEQ ID NO:8): nvevn
CDRg2 cia LAG-3 mADb 1 (SEQ ID NO:9): WINTYTGESTYADDFEG

CDRg3 ctia LAG-3 mAb 1 (SEQ ID NO:10): EsLyDYYSMDY

Polynucleotit néu l1am vi du ma hoa mién VH ctia LAG-3 mAb 1 1a SEQ ID
NO:7 (nucleotit ma hoa céac gbc CDRy dugc thé hién bang cach gach dudi):

cagatccagt tggtgcagtc tggacctgag ctgaagaagc ctggagagac
agtcaagatc tcctgcaagg cttctgggta taccttcaga aactatggaa
tgaactgggt gaagcaggct ccaggaaagg ttttaaagtg gatgggctgg
ataaacacct acactggaga gtcaacatat gctgatgact tcgagggacg
gtttgccttc tctttgggaa cctctgccag cactgcctat ttgcagatca
acatcctcaa aaatgaggac acggctacat atttctgtgc aagagaatcc
ctctatgatt actattctat ggactactgg ggtcaaggaa cctcagtcac
cgtctcctca

Trinh tu axit amin ctia mién VL ciia LAG-3 mAb 1 (SEQ ID NO:11) dugc thé
hién duéi day (cac gbc CDR1, dugc thé hién bang cach gach dudi):

DVVVTQTPLT LSVTIGQPAS ISCKSSQSLL HSDGKTYLNW LLORPGQSPE
RLIYLVSELD SGVPDRFTGS GSGTDFTLKI SRVEAEDLGV YYCWQGTHFP
YTFGGGTKLE IK
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CDRL1 ctia LAG-3 mAb 1 (SEQ ID NO:13): XKSSQSLLHESDGKTYLN

CDR12 cia LAG-3 mAb 1 (SEQ ID NO:14): nvseLDs

CDRy3 cia LAG-3 mAb 1 (SEQ ID NO:15): woGTHFPYT

Polynucleotit dwgc néu 1am vi du ma hoa mién VL cia LAG-3 mAb 113 SEQ
ID NO:12 (nucleotit ma héa cac gbec CDR1 dwoc thé hién bing cach gach duéi):

tccactcact
agtcaagtca

gatgttgtgg
accagcctcc

tgacccagac
atctcttgca

ttgtcggtta
gagcctctta

ccattggaca
catagtgatg

gaaagacata
cgcctaatct

tttgaattgg
atctggtgtc

ttgttacaga
tgaactggac

ggccaggcca
tctggagtcc

cactggcagt
aggctgagga

ggatcaggga
tttgggagtt

cagatttcac
tattattgct

actgaaaatc
ggcaaggtac

gtctccagag
ctgacaggtt
agcagagtgg
acattttccg

tacacgttcg gaggggggac caagctggaa ataaaa

2. Lam cho khang thé LAG-3 mAb 1 khing LAG-3 gidng nhu cia ngudi
dé tao ra “hLAG-3 mAb 1”

Khéng thé LAG-3mAb 1 khang LAG-3 & chudt dugc mo ta & trén dugc lam
gibng nhu ciia ngudi @& ching minh kha ning 1am cho khéng thé khang LAG-3
gidng nhu cta nguoi dé 1am giam tinh khédng nguyén ctia n6 khi st dung cho ngudi
nhan. Viéc 1am cho gibng nhu ctia ngudi tao ra hai mién VH dugc lam gidng nhu
cta nguoi, duge ky hiéu ¢ day 1a “hLAG-3 mAb 1 VH-17, va “hLAG-3 mAb 1 VH-
2, va bdn mién VL dugc 1am gidng nhu ctia nguoi duge ky hiéu & ddy 1a “hLAG-3
mAb 1 VL-17, “hLAG-3 mAb 1 VL-2”, “hLAG-3 mAb 1 VL-3”, va “hLAG-3 mAb
1 VL-4”. Mién bat ky trong s6 cic mién VL duoc lam giéng nhu cla ngudi c6 thé
duoc bt cip vi cac mién VH dugc 1am gidng nhu ctia nguoi. Do d6, khang thé bat
k¥ chira mot trong s6 cac mién VL dugc [am gibng nhu ctia nguoi duge bét cip véi
mién VH dugc 1am gidng nhu ctia ngudi duge d& cap chung dén 13 “hLAG-3 mADb
17, va céc tb hop cu thé cia cac mién VH/VL duge 1am giéng nhu ctia nguoi duge
dé cap bang cach vién dan mién VH/VL dic hiéu, vi dy, khéng thé duoc 1am gidng
nhu cta ngudi bao gdm hLAG-3 mAb 1 VH-1 va hLAG-3 mAb 1 VL-2 dugc dé
cap cu thé dén dudi dang “hLAG-3 mAb 1(1.2)”.

Trinh ty axit amin ctia mién VH cia hLAG-3 mAb 1 VH-1 (SEQ ID NO:16)
duoc thé hién duéi day (cac gbc CDRy duoc thé hién bing cach gach dudi):

QVQLVQSGAE VKKPGASVKV SCKASGYTFT NYGMNWVRQA PGQGLEWMGW
INTYTGESTY ADDFEGREFVFEF SMDTSASTAY LQISSLKAED TAVYYCARES
LYDYYSMDYW GQGTTVTVSS
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Polynucleotit dugc néu lam vi du ma héa hLAG-3 mAb 1 VH-1 1a SEQ ID
NO:17 (nucleotit ma hoéa céc gbc CDRy dugc thé hién bang cach gach dudi):

caggtgcaac
cgtgaaagtg
tgaactgggt
atcaatactt

tggttcaatc
tcctgtaagg
gcgacaggca
atacaggcga

cggcgcecgag
catctgggta

ccagggcagg
gagtacttat

gtgaaaaagc
tacgttcaca
gactggaatg
gctgacgatt

ctggcgcectce

aattatggta

gatggggtgg
tcgagggcag

atttgtcttc
gttctctcaa
ttgtatgact

tccatggaca

ggcggaggac
actatagcat

ccagcgctag
acagctgttt
ggattactgg

agtgagttcc

Trinh tu axit amin cta midn VH cia hLAG-3 mAb 1 VH-2 (SEQ ID NO:18)

taccgcttat
attattgtgc
ggacaaggta

ctccagatta
ccgcgagagt
caaccgtgac

duoc thé hién duéi day (cac gbc CDRy dugc thé hién bang cach gach dudi):

QVQLVQSGAE VKKPGASVKV SCKASGYTFT NYGMNWVRQA PGQGLEWMGW
INTYTGESTY ADDFEGRFVE SMDTSASTAY LQISSLKAED TAVYFCARES

LYDYYSMDYW

caggtgcaac
cgtgaaagtg
tgaactgggt
atcaatactt

GQGTTVTVSS

tggttcaatc
tcctgtaagg
gcgacaggca
atacaggcga

cggcgcecgag
catctgggta

ccagggcagg
gagtacttat

gtgaaaaagc
tacgttcaca
gactggaatg
gctgacgatt

Polynucleotit dugc néu ldm vi du ma héa hLAG-3 mAb 1 VH-2 1a SEQ ID
NO:19 (nucleotit ma hoéa cac gbc CDRy duoc thé hién bing cach gach duéi):

ctggcgcectce

aattatggta

gatggggtgg
tcgagggcag

atttgtcttc
gttctctcaa
ttgtatgact

tccatggaca

ggcggaggac
actatagcat

ccagcgctag
acagctgttt
ggattactgg

agtgagttcc

Trinh ty axit amin cia mién VL ctia hLAG-3 mAb 1 VL-1 (SEQ ID NO:20)
duoc thé hién duéi day (cac gde CDRy, dugce thé hién bang cach gach dudi):

taccgcttat
atttctgtgc
ggacaaggta

ctccagatta

ccgcgagagt
caaccgtgac

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLQKPGQSPE
RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP
YTFGGGTKVE IK

gatatcgtta
gcccgcectagt
gaaagaccta
agattgatct
ctcagggtcc
aggccgagga
tatacatttg

tgactcagac
atttcctgta
tttgaactgg
acctcgtttc
ggctctggga
cgtcggggtt
gcggaggcac

accactgtca
aatcatccca
cttctgcaga
agaactcgac
ctgattttac
tactactgtt
aaaagtggag

ctgagtgtga
gtccctcectg
aaccaggcca
agtggagtgc
tctcaagatc

ggcagggtac
attaaa

Polynucleotit dugc néu lam vi du ma héa hLAG-3 mAb 1 VL-1 la SEQ ID
NO:21 (nucleotit ma hoa cac gbec CDRy, dugc thé hién bang cach gach duéi):

ccccaggtcea
catagcgatg
aagtccagag
ccgatcgett
tcaagagtgg
ccacttccct

Trinh ty axit amin cta mién VL ctia hLAG-3 mAb 1 VL-2 (SEQ ID NO:22)
duoc thé hién dudi day (cac gbe CDRy, duge thé hién bang cach gach dudi):
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DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLORPGQOSPE
RLIYLVSELD SGVPDREFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP

YTFGGGTKVE

gatatcgtta
gcccgctagt
gaaagaccta

IK

tgactcagac
atttcctgta

accactgtca
aatcatccca

ctgagtgtga
gtccctcectg

Polynucleotit duqé néu lam vi du ma héa hLAG-3 mAb 1 VL-2 1a SEQ ID
NO:23 (nucleotit ma héa cac gbc CDRy duoc thé hién bang cach gach dudi):

ccccaggtca
catagcgatg

tttgaactgg

agattgatct
ctcagggtcc
aggccgagga
tatacatttg

acctcgtttc

cttctgcaga
agaactcgac

gaccaggcca
agtggagtgc

ggctctggga
cgtcggggtt
gcggaggcac

ctgattttac
tactactgtt

tctcaagatc
ggcagggtac

aagtccagag
ccgatcgcett
tcaagagtgg
ccacttccct

aaaagtggag

attaaa

Trinh tu axit amin cia mién VL cia hLAG-3 mAb 1 VL-3 (SEQ ID NO:24)
duoc thé hién duéi day (cac gde CDRy duoc thé hién bang cach gach duéi):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLOKPGQPPE
RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFEP

YTFGGGTKVE

gatatcgtta
gcccgctagt
gaaagaccta

IK

tgactcagac
atttcctgta

accactgtca
aatcatccca

ctgagtgtga
gtccctcecctg

Polynucleotit dugc néu l1am vi du ma héa hLAG-3 mAb 1 VL-3 1a SEQ ID
NO:25 (nucleotit ma héa cac gbec CDRy. dwoc thé hién bang cich gach duéi):

ccccaggtca
catagcgatg

tttgaactgg

agattgatct
ctcagggtcc
aggccgagga
tatacatttg

acctcgtttc

cttctgcaga
agaactcgac

aaccaggcca
agtggagtgc

ggctctggga
cgtcggggtt
gcggaggcac

ctgattttac
tactactgtt

tctcaagatc
ggcagggtac

accgccagag
ccgatcgcett
tcaagagtgg
ccacttccecct

aaaagtggag

attaaa

Trinh tu axit amin ciia mién VL cia hLAG-3 mAb 1 VL-4 (SEQ ID NO:26)
duoc thé hién duéi day (cac gbc CDRL duoc thé hién bang cach gach dudi):

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDAKTYLNW LLQKPGQPPE
RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP

YTFGGGTKVE

gatatcgtta
gcccgctagt
caaagaccta

IK

tgactcagac
atttcctgta

accactgtca
aatcatccca

ctgagtgtga
gtccctectg

Polynucleotit dugc néu lam vi du m@ héa hLAG-3 mAb 1 VL-4 1a SEQ ID
NO:27 (nucleotit ma hoa cac gbc CDRy, duge thé hién bang cach gach duéi):

ccccaggtca
catagcgatg

tttgaactgg

agattgatct
ctcagggtcc
aggccgagga
tatacatttg

acctcgtttce

cttctgcaga
agaactcgac

aaccaggcca
agtggagtgc

ggctctggga
cgtcggggtt
gcggaggcac

ctgattttac
tactactgtt

tctcaagatc
ggcagggtac

accgccagag
ccgatcgcett
tcaagagtgg
ccacttccct

aaaagtggag

-50-

attaaa



39331

CDRy1 ctia mién VL cia hLAG-3 mAb 1 VL-4 bao gém doan thay thé axit
amin tir glyxin sang alanin va c¢6 trinh tu axit amin: KSSQSLLHSDAKTYLN (SEQ
ID NO:28), alanin da thay thé duoc thé hién béng cach gach dudi). Dy tinh réng
doan thay thé twong tu ¢6 thé dugc két hop vao mién bat ky trong sé cac mién CDRy1

cua LAG-3 mAb 1 duoc md ta & trén.

B. Khang thé LAG-3 mAb 2 khang LAG-3

Trinh tu axit amin cia mién VH cia LAG-3 mAb 2 (SEQ ID NO:29) duoc thé
hién duéi day (géc CDRy dugc thé hién bang cach gach duéi):

EVOLQQSGPE LVKPGASVKI SCKTSGYTEFT DYNIHWLRQS HGESLEWIGY
IYPYSGDIGY NQKFKNRATL TVDNSSSTAY MDLRSLTSED SAVFYCARWH
RNYFGPWFAY WGQGTPVTVS A

CDR#l cia LAG-3 mAb 2 (SEQ ID NO:31): DYNIH
VH CDR#2 cua LAG-3 mAb 2 (SEQ ID NO:32):  YIYPYSGDIGYNQKFKN
VH CDR#u3 cua LAG-3 mAb 2 (SEQ ID NO:33):  WHRNYFGPWFAY

Polynucleotit dwgce néu 1am vi du ma héa mién VH ctia LAG-3 mAb 2 13 SEQ
ID NO:30 (nucleotit ma hoa cac gbc CDRy dugc thé hién bang cach gach dudi):

gaggtccagc ttcagcagtc aggacctgag ctggtgaaac ctggggectc
agtgaagatt tcctgcaaga cttctggata cacatttact gactacaaca
tacactggtt gaggcagagc catggagaga gccttgagtg gattggatat
atttatcctt acagtggtga tattggatac aaccagaagt tcaagaacag
ggccacattg actgtagaca attcctccag cacagcctac atggatctcc
gcagcctgac atctgaagac tctgcagtct tttactgtgc aagatggcac
aggaactact ttggcccctg gtttgcttac tggggccaag ggactccggt
cactgtctct gca

Trinh ty axit amin ciia mién VL ciia LAG-3 mAb 2 (SEQ ID NO:34) duoc thé
hién duéi day (cac gbc CDRy dugc thé hién bang cach gach duéi):

DIVLTQSPAS LAVSLGQRAT ISCKASQSVD YDGESYMNWY QQKPGQPPKL
LIYVVSNLES GIPARFSGSG SGTDFTLNIH PVEEEDAATY YCQQSSEDPL
TFGAGTKLEL K

CDRLI ctia LAG-3 mAb 2 (SEQ ID NO:36): KASQSVDYDGESYMN
CDR12 cua LAG-3 mAb 2 (SEQ ID NO:37): vvsNLES
CDR13 cua LAG-3 mAb 2 (SEQ ID NO:38): 00SSEDPLT

Polynucleotit dugce néu lam vi du ma héa mién VL cia LAG-3 mAb 2 12 SEQ
ID NO:35 (nucleotit ma héa cac gbc CDRy dugc thé hién bang cach gach duéi):
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tccagcttcect
aggccagcca

ttggctgtgt
aagtgttgat

ctctagggca
tatgatggtg

gaactggtac

ctcatttatg

ttgtatccaa

caacagaaac
tctagaatct

tggcagtggg
aggaggatgc
acgttcggtg

tctgggacag
tgcaacctat
ctgggaccaa

acttcaccct
tactgtcagc

caggacagcc
gggatcccag
caacatccat
aaagtagtga

acccaaactc
ccaggtttag
cctgtggagg
ggatccgctc

gctggagctg

aaa

C. Khang thé LAG-3 mAb 3 khang LAG-3

Trinh ty axit amin cta mién VH cia LAG-3 mAb 3 (SEQ ID NO:39) duoc thé
hién du6i day (cac gbc CDRy dwoc thé hién bang cich gach duéi):

EVRLQQSGPE LVKPGASVKI SCKASGYTEFT DYNIHWVRQS HGQSLEWIGY
IYPYNGDTGY NQKFKTKATL TVDNSSNTAY MELRSLASED SAVYYCTRWS
RNYFGPWFAY WGQGTLVTVS A

CDRul ctia LAG-3 mAb 3 (SEQ ID NO:41): pyn1n
CDR#2 ctia LAG-3 mAb 3 (SEQ ID NO:42): YIYPYNGDTGYNQKFKT

CDR#3 ctia LAG-3 mAb 3 (SEQ ID NO:43): WSRNYFGPWFAY

Polynucleotit dugc néu lam vi du ma hoa mién VH ctia LAG-3 mAb 3 1 SEQ
ID NO:40 (nucleotit ma héa cac gdec CDRy duge thé hién bang cach gach dudi):

gaggtccggce
agtgaagata
ttcactgggt
atttatcctt

ttcagcagtc
tcctgcaagg
gaggcagagc
ataatggtga

aggacctgag
cttctggata
catggacaga
tactggctac

ctggtgaaac
cacattcact
gccttgagtg
aaccagaagt

ctggggcctc
gactacaaca
gattggatat
tcaagaccaa

ggccacattg
gcagcctggce
aggaactact

actgtagaca
atctgaagac
ttggccecctg

attcctccaa
tctgcagtct
gtttgcttac

cacagcctac
attactgtac

tggggccaag

cactgtctct

gca

atggaactcc
aagatggagc
ggactctggt

Trinh tu axit amin ciia mién VL ciia LAG-3 mAb 3 (SEQ ID NO:44) dugc thé
hién dudi day (cac gbc CDRy, dugc thé hién bang cach gach duéi):

DIVLTQSPTS LAVSLGQRAT ISCKASQSVD YDGDSYMNWY QQKPGQPPKL
LIYAASNLES GIPARFSGSG SGTDFTLNIH PVEEEDAATY YCQQOSSEDPL
TFGAGTKLEL K

CDR.1 ciia LAG-3 mAb 3 (SEQ ID NO:46): KASQSVDYDGDSYMN
CDR12 ctia LAG-3 mAb 3 (SEQ ID NO:47): aAnsNLEs

CDRy3 cia LAG-3 mAb 3 (SEQ ID NO:48): 00SSEDPLT
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tccaacttct
aggccagcca

ttggctgtgt
aagtgttgat

Polynucleotit dugc néu 1am vi du ma hoa mién VL ctia LAG-3 mAb 3 1a SEQ
ID NO:45 (nucleotit ma hoa cac gbc CDRy duoc thé hién bang cach gach duéi):

ctctagggca
tatgatggtg

gaactggtat

ctcatctatg

ctgcatccaa

caacagaaac
tctagaatct

tggcagtggg
aggaggatgc
acgttcggtg

tctgggacag
tgcaacctat
ctgggaccaa

acttcaccct
tactgtcagc

caggacagcc
gggatcccag
caacatccat
aaagtagtga

acccaaactc
ccaggtttag
cctgtggagg
ggatccgctc

gctggagctg

aaa

D. Khéng thé LAG-3 mAb 4 khang LAG-3

Trinh tu axit amin ctia mién VH ctia LAG-3 mAb 4 (SEQ ID NO:49) dugc thé
hién dudi dy (cac gbc CDRyu dugc thé hién bang cach gach duéi):

EVQLHQSGPE LVKPGASVKI SCKTSGYTFT DYNIHWVKQS HGKSLEWIGY
IYPYNGDAGY NONFKTKATL TVDNSSSTAY MELRSLTSED SAVYYCARWN
MNYFGPWFAY WGQGTLVTVS A

CDRuxul cua LAG-3 mAb 4 (SEQ ID NO:51): pyntH
CDR#2 cua LAG-3 mAb 4 (SEQ ID NO:52): YIYPYNGDAGYNONFKT
CDRu3 cia LAG-3 mAb 4 (SEQ ID NO:53): WwNMNYFGPWFAY

Polynucleotit dugc néu lam vi du ma héa mién VH cta LAG-4 mAb 4 13 SEQ
ID NO:50 (nucleotit ma héa cac gbec CDRy duge thé hién bang cach gach dudi):

gaggtccagc
agtgaagata
tacactgggt
atttatcctt

ttcaccagtc
tcctgcaaga
gaagcagagc
acaatggtga

aggacctgag
cttctggata
catggaaaga
tgctggctac

ctggtgaaac
cactttcact
gccttgagtg
aaccagaact

ctggggcctc

gactacaaca

gattggatat
tcaagaccaa

ggccacattg
gcagcctgac
atgaactact

actgtagaca
atctgaggac

attcctccag
tctgcagtct
gtttgcttac

cacagcctac
attactgtgc

tggggccaag

cactgtctct

ttggcccctg
gcg -

atggagctcc
aagatggaac
ggactctggt

Trinh tu axit amin cta mién VL ciia LAG-3 mAb 4 (SEQ ID NO:54) dugc thé
hién duéi day (cac gbc CDR1 duoc thé hién bang cch gach dudi):

DIVLTQSPAS LAVSLGQRAT ISCKASQSVD YDGVTYINWY QQKPGQPPKL
LIFAASNLES GIPARFSGSG SGTDFTLNIH PVEEEDAATY YCQQSNEDPL

TFGAGTKLEL

K

CDRy1 cua LAG-3 mAb 4 (SEQ ID NO:56): KASQSVDYDGVTYIN

CDR12 cua LAG-3 mAb 4 (SEQ ID NO:7570):

AASNLES

CDR13 cua LAG-3 mAb 4 (SEQ ID NO:58): 00osNEDPLT
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Polynucleotit dwgc néu 1am vi du ma hoa mién VL ctia LAG-3 mAb 4 13 SEQ
ID NO:55 (nucleotit ma hoa cac gbc CDRy, dugc thé hién bang cach gach duéi):

gacattgtgc
gagggccace
ttacttatat

tgacccaatc
atctcctgcea

tccagcttct
aggccagcca

ttggctgtgt
aagtgttgat

ctctagggca
tatgatggtg

caactggtac

ctcatctttg

ctgcatccaa

caacagaaac
tctagaatct

caggacagcc
gggatcccag

tggcagtggg
aggaggatgc
acgttcggtg

tctgggacag
tgcaacctat
ctgggaccaa

acttcaccct
tactgtcagc

caacatccat
aaagtaatga

acccaaactc
ccaggtttag
cctgtggagg
ggatccgctc

gctggagetg

aaa

E. Khang thé LAG-3 mAbD 5 khang LAG-3

Trinh ty axit amin cua mién VH ctia LAG-3 mAb 5 (SEQ ID NO:59) duoc thé
hién dudi day (cac gbc CDRy duoc thé hién bing cach gach dudi):

EVQLQQSGPE LVKPGASVKI SCKASGYTFT DYNIHWVKQS PGKSLEWIGY
IYPYSGDFGY NQKFKSKATL TVDNSSSTAY MDLRSLTSED SAVEFYCARWH
RNYFGPWEFAY WGQGTLVTVS A

CDRgul ciia LAG-3 mAb 5 (SEQ ID NO:61): pyn1n
CDR#2 cia LAG-3 mAb 5 (SEQ ID NO:62): YIYPYSGDFGYNQKFKS

CDR#3 ctia LAG-3 mAb 5 (SEQ ID NO:63): WHRNYFGPWFAY

Polynucleotit dugc néu lam vi du ma héa mién VH cia LAG-3 mAb 5 1a SEQ
ID NO:60 (nucleotit ma héa cac gdec CDRy duge thé hién bang cach gach dudi):

gaggtccagc
agtgaagatt
tacactgggt
atttatcctt

ttcagcagtc
tcctgcaaag
gaagcagagc
acagtggtga

aggacctgag
cttctggata
cctggaaaga
ttttggatac

ctggtgaaac
cacatttact
gccttgaatg
aaccagaagt

ctggggcctc
gactacaaca
gattggatat
tcaagagcaa

ggccacattg
gcagcctgac
aggaactact

actgtagaca
atctgaggac
ttggccecctg

attcctccag
tctgcagtct
gtttgcttac

cacagcctac
tttactgtgce
tggggccaag

cactgtctct

gca

atggatctcc
aagatggcac
ggactctggt

Trinh ty axit amin ctia mién VL ctia LAG-3 mAb 5 (SEQ ID NO:64) dugc thé
hién dudi day (cac gde CDRy dugc thé hién bang cach gach duéi):

DIVLTQSPAS LAVSLGQRAT ISCKASQSVD YDGESYMNWY QQKPGQPPKL
LIYVVSNLES GIPARFSGSG SGTDEFTLNIH PVEEEDAATY YCQQOSSEDPL

TFGAGTKLEL

K

CDRy1 cua LAG-3 mAb 5 (SEQ ID NO:66): KASQSVDYDGESYMN

CDR12 cia LAG-3 mAb 5 (SEQ ID NO:67): vvsNLEs

CDRy3 ciia LAG-3 mAb 5 (SEQ ID NO:68): 00SSEDPLT
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Polynucleotit dugc néu lam vi du ma hoa mién VL ciia LAG-3 mAb 5 1a SEQ
ID NO:65 (nucleotit ma héa cac gbc CDRy, duge thé hién bang cach gach dudi):

gacattgtgc
gagggccacc
aaagttatat

tgacccaatc
atctcctgca

tccagcttct
aggccagcca

ttggctgtgt
aagtgttgat

ctctagggca
tatgatggtg

gaactggtac

ctcatttatg

ttgtttccaa

caacagaaac
tctagaatct

tggcagtggg
aggaggatgc
acgttcggtg

tctgggacag
tgcaacctat
ctgggaccaa

acttcaccct
tactgtcagc

caggacagcc
gggatcccag
caacatccat
aaagtagtga

acccaaactc
ccaggtttag
cctgtggagg
ggatccgctc

gctggagctg

aaa

F. Khang thé LAG-3 mAb 6 khang LAG-3
1. Khang thé LAG-3 mAb 6 cta chudt khang LAG-3 & ngudi
Trinh tir axit amin ctia mién VH ciia LAG-3 mAb 6 (SEQ ID N0:69) dugc thé

hién dudi day (cac gbc CDRy dugc thé hién bang cach gach dudi):

EVLLOQOSGPE LVKPGASVKI PCKASGYTET DYNMDWVKQS HGESLEWIGD
INPDNGVTIY NQKFEGKATL TVDKSSSTAY MELRSLTSED TAVYYCAREA
DYFYFDYWGQ GTTLTVSS

CDR#l cia LAG-3 mADb 6 (SEQ ID NO:71): pynmp
CDRH2 cia LAG-3 mAb 6 (SEQ ID NO:72): DINPDNGVTIYNQKFEG

CDR#3 cia LAG-3 mADb 6 (SEQ ID NO:72): EADYFYFDY

Polynucleotit dugc néu lam vi du méa hoa mién VH ctia LAG-3 mAb 6 13 SEQ
ID NO:70 (nucleotit ma héa cac gbc CDRy duge thé hién bang cach gach dudi):

gaggtcctgce
agtgaagata
tggactgggt
attaatcctg

tgcaacagtc
ccctgcaagg
gaagcagagc
acaatggtgt

tggacctgag
cttctggata
catggagaga
tactatctac

ctggtgaagc
cacattcact
gccttgagtg
aaccagaagt

ctggggcttc

gactacaaca

gattggagat
ttgagggcaa

ggccacactg
gcagcctgac
gattacttct

actgtagaca
atctgaggac
actttgacta

agtcctccag
actgcagtct
ctggggccaa

ctca

Trinh tu axit amin cia mién VL ciia LAG-3 mAb 6 (SEQ ID NO:74) duoc thé

tacagcctac
attactgtgc
ggcaccactc

atggagctcc

aagagaggcg
tcacagtctc

hién duéi dy (cac gbc CDRy dugc thé hién bing cach gach duéi):

DIVMTQSHRF MSTSVGDRVS ITCKASQDVS SVVAWYQQKP GQOSPKLLIFES
ASYRYTGVPD REFTGSGSGTD FTFTISSVQA ADLAVYYCQQ HYSTPWTFGG

GTKLEIK

CDRL1 ctia LAG-3 mAb 6 (SEQ ID NO:76): xasopvssvva

CDR12 ciia LAG-3 mAb 6 (SEQ ID NO:77): sasYRyT
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CDR13 cia LAG-3 mAb 6 (SEQ ID NO:78): ooHYSTPWT

gacattgtga
cagggtcagc
cctggtatca
gcatcctacc

tgacccagtc
atcacctgca

tcacagattc
aggccagtca

atgtccacat
ggatgtgagt

Polynucleotit dugc néu 1am vi du ma héa mién VL ctia LAG-3 mAb 6 12 SEQ
ID NO:75 (nucleotit ma hoa cac CDR duge thé hién bang cach gach duéi):

cagttggaga
tctgttgtag

acagaaacca
ggtacactgg

tgggacggat
cagtttatta

ggcaccaagc

ttcactttca
ctgtcagcaa

ggacaatctc
agtccctgat
ccatcagcag
cattatagta

ctaaattact
cgcttcactg
tgtgcaggct
ctccgtggac

gattttttcg
gcagtggatc
gcagacctgg
gttcggtgga

tggaaatcaa

a

2. Lam cho khing thé LAG-3 mAb 6 khing LAG-3 gibng nhu ctia ngudi
dé tao ra “hLAG-3 mAb 6”

Khang thé LAG-3mAb 6 khang LAG-3 & chudt dugc mo ta & trén dugce lam
gidng nhur ctia ngudi d& chung minh kha ning lam cho khéng thé khang LAG-3
gidng nhu cia ngudi dé 1am giam tinh khang nguyén khi st dung cho ngudi nhan.
Viéc 1am cho gidng nhur cla nguoi tao ra hai mién VH duge lam gidng nhu cia
nguoi, dugce ky hiéu & day lél “hLAG-3 mAb 6 VH-17, va “hLAG-3 mAb 6 VH-2”,
va hai mién VL dugc 1am giéng nhu ciia ngudi duge ky hiéu & ddy 1a “hLAG-3 mAb
6 VL-17, v “hLAG-3 mAb 6 VL-2”. Mién bat ky trong sb cac mién VL dugc lam
gidng nhu ctia ngudi c6 thé dugc bit cip v6i cac mién VH dugc lam gidng nhu cua
nguoi. Theo do, khang thé bat ky ma bao gdm mdt trong sd cac mién VL dugc lam
gidng nhu ctia ngudi VL d4 bét cip voi mién VH dugc lam gidng nhu cia ngudi
dugc dé cap chung 1a “hLAG-3 mAb 6”, va cac t hop cu thé ciia cac mién VH/VL
duoc 1am giéng nhu ciia ngudi duge dé cap bang cach vién dan dén cac mién VH/VL
cu thé, vi dy, khang thé dugc 1am gidng nhu clia ngudi bao gdm hLAG-3 mAb 6
VH-1 va hLAG-3 mAb 6 VL-2 duogc dé cap dén mot cach cu thé 1a “hLAG-3 mAb
6(1.2)”.

Trinh tu axit amin cia mién VH ctia hLAG-3 mAb 6 VH-1 (SEQ ID NO:79)
duoc thé hién dudi day (cac gde CDRy duge thé hién bang cach gach duéi):

QVQLVQSGAE VKKPGASVKV SCKASGYTFT DYNMDWVRQA PGQGLEWMGD INPDNGVTTY
NQKFEGRVTM TTDTSTSTAY MELRSLRSDD TAVYYCAREA DYFYFDYWGQ GTTLTVSS

Polynucleotit dugc néu lam vi du ma héa hLAG-3 mAb 6 VH-1 1a SEQ ID
NO:80 (nucleotit ma héa cac gbc CDRy dugc thé hién bing cach gach dudi):

caggtccagc tggtgcagtc tggcgccgaa gtgaagaaac ctggcgcaag cgtgaaggtg
tcctgcaagg ccagcggcta caccttcacc gactacaaca tggactgggt ccgacaggcce
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gatgggcgac

atcaaccccg

acaacggcgt

gaccatctac

agtgaccatg
gagcgacgac
ctggggccag

Trinh tu axit amin ctia mién VH cta hLAG-3 mAb 6 VH-2 (SEQ ID NO:81)

accaccgaca
accgccgtagt
ggcaccaccc

ccagcaccag
actactgcgc
tgaccgtgtc

caccgcctac
cagagaggcc
ctcc

duoc thé hién dudi day (cac gbe CDRy dugc thé hién bang cach gach dudi):

EVQLVESGGG LVKPGGSLRL SCAASGFTFS DYNMDWVRQA PGKGLEWVSD INPDNGVTIY
NQKFEGRFTI SRDNAKNSLY LOMNSLRAED TAVYYCAREA DYFYFDYWGQ GTTLTVSS

Polynucleotit dugc néu lam vi du ma héa hLAG-3 mAb 6 VH-2 1a SEQ ID

gaggtccagce
agctgcgcectg
cctggcaagg
aaccagaagt

tggtggaatc
ccagcggcett
gcctggaatg
tcgagggccyg

ctgcagatga
gactacttct

acagcctgceg
acttcgacta

tggcggcgga
caccttcagc
ggtgtccgac

ctggtcaagc
gactacaaca

ctggcggcag
tggactgggt

atcaaccccg

acaacggcgt

NO:82 (nucleotit ma héa cac gbc CDRy dugc thé hién bang cach gach dudi):

cctgagactg
ccgacaggcc
gaccatctac

gttcaccatc
ggccgaggac
ctggggccag

Trinh ty axit amin ctia mién VL cta hLAG-3 mAb 6 VL-1 (SEQ ID NO:83)

agccgggaca
accgccgtgt
ggcaccaccce

acgccaagaa
actactgcgc
tgaccgtgtc

cagcctgtac
cagagaggcc
ctcc

duoc thé hién dudi day (cac gbc CDRL duoc thé hién bang cach gach duéi):

DIQMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQOKP GKAPKLLIYS ASYRYTGVPS
RFSGSGSGTD FTLTISSLQP EDFATYYCQQ HYSTPWTFGG GTKLEIK

Polynucleotit dugc néu lam vi du ma héa hLAG-3 mAb 6 VL-1 1a SEQ ID

gacatccaga
atcacctgtc

tgacccagag
gggccagcca

ccccagcagce
ggatgtgtcc

ctgagcgcca
agcgtggtgg

gcgtgggcega
cctggtatca

ggcaaggccce
agattcagcg
gaggacttcg
ggcaccaagc

Trinh ty axit amin cia mién VL cta hLAG-3 mAb 6 VL-2 (SEQ ID NO:85)

ccaagctgct
gcagcggctc
ccacctacta
tggaaatcaa

gatctacagc

gccagctacc

ggtacacagg

cggcaccgac
ctgccagcag

ttcaccctga
cactacagca

ccatcagcag
ccccctggac

NO:84 (nucleotit ma héa cac gbc CDRy, duoc thé hién bang cach gach dudi):

cagagtgacc
gcagaagccce
cgtgcccagce
cctgcagccc
cttcggcgga

9

duoc thé hién duéi day (cac gbe CDRy duoc thé hién bang cach gach duéi):

DIVMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS ASYRYTGVPD
RFSGSGSGTD FTFTISSLQP EDIAVYYCQQ HYSTPWTFGG GTKLEIK

Polynucleotit dugc néu lam vi du ma héa hLAG-3 mAb 6 VL-2 la SEQ ID

gacatcgtga
atcacctgtc

tgacccagag
gggccagcca

ccccagcagce
ggatgtgtcc

ctgagcgcca
agcgtggtgg

gcgtgggcga
cctggtatca

ggcaaggccc
agattcagcg
gaggacatcg
ggcaccaagc

ccaagctgct
gcagcggctc
ccgtttacta
tggaaatcaa

gatctacagc

gccagctacc

ggtacacagg

cggcaccgac
ctgccagcag

ttcaccttca
cactacagca

ccatcagcag
ccccctggac

g
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NO:86 (nucleotit ma héa cac gbc CDRy. dugc thé hién bang cach gach duéi):

cagagtgacc
gcagaagccce
cgtgcccgat
cctgcagccc

cttcggegga
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CDRy1 ctia mién VL ctia hLAG-3 mAb 2 VL-1 va VL-2 bao gbm doan thay
thé axit amin tir lysin sang arginin va c6 trinh tu axit amin: RASQDVSSVVA (SEQ
ID NO:87), arginin da thay thé dugc thé hién bang cach gach duéi). Dy tinh ring
doan thay thé twong tu 6 thé duge két hop vao mién bét ky trong s6 cac mién CDRy1

cua LAG-3 mAb 6 dugc md ta & trén.

Cac thay dbi nho d6i véi trinh tu axit amin cua cac mién VH va/hoic VL duoc
dé cap & day ciing dugc bao gdbm. Vi du, gbc axit amin diu tin C cta mién bét ky
trong sb cac mién VH va/hodc VL dugc mo ta & déy co thé duoc thay thé dé tao

thuén lgi cho viéc tach dong phu.

V. Céc khang thé LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4,
LAG-3 mAb 5, va/hoic LAG-3 mAb 6 khang LAG-3 va cac din xuit ciia ching c6
vung Fc d3 duge xtr ly k¥ thuat

Trong chirc ning mién dich truyén thong, su twong tac clia cac phirc hop khang
thé-khang nguyén véi cac té bao ciia hé théng mién dich tao ra mdt loat cac dép tmg
khac nhau, tir cac chirc ning tadc dong nhu tinh gay doc té bao phu thudc khang thé,
su mét hat nho cua té bao mast, su thuc bao dén céc tin hiéu diéu bién mién dich nhu
didu hoa sy tang sinh té bao lympho va sy bai tiét khang thé. T4t ca cac tuong tac
nay duoc khoi dau thong qua sy lién két ciia ving Fc cta céc khang thé hodc cic
phuc hop mién dich véi cac thu thé bé mit té bao chuyén biét trén cac té bao tao
mau. Tinh da dang cta cic dap tng té bao duoc kich hoat béi cac khang thé va cac
phttc hop mién dich 1a do sy khong dbng nhét vé cu tric ctia ba thy thé Fc: FcyRI
(CD64), FeyRII (CD32) va FeyRIII (CD16). FeyRI (CD64), FeyRIIA (CD32A) va
FcyRIII (CD16) la céac thu thé hoat hoa (nghia 13, 1am ting cudng hé mién dich);
FcyRIIB (CD32B) 1a mét thy thé e ché (nghia 13, 1am suy yéu hé mién dich). Ngoai
ra, su twong tac véi thu thé Fc so sinh (FcRn) diéu tiét su tai sinh cua cac phan tir
IgG tir hat co quan ndi bao dén bé mat té bao va giai phong vao méu. Trinh ty axit
amin cta IgG1 dugc néu 1am vi du (SEQ ID NO: 1), IgG2 (SEQ ID NO: 2), IgG3
(SEQ ID NO: 3) va IgG4 (SEQ ID NO: 4).

Su cai bién cia ving Fc thuong tao ra kiéu hinh bién doi, vi duy, thoi gian ban

thai ctia huyét thanh bien doi, do 6n dinh bién ddi, do nhay cam véi céc enzyme t&

-58-



39331

bao bién ddi hodc chue ning tac dong bién ddi. C6 thé mong mudn 13 cai bién duoc
khang thé hodc phén tir lién két khac ciia sang ché vé chirc ning tac dong, vi du, dé
tdng cuong hiéu qua ciia phan t nhu vay trong diéu tri bénh ung thu. Viéc 1am giam
hoic loai bd chirc ning tic dong 1a dugc mong doi trong mot sd truong hop nhét
dinh, vi du, trong trudng hop cic khang thé ma co ché tac dong cia ching lién quan
dén viéc phong bé hoic dbi khang, nhung khong giét cc té bao mang khang nguyén
dich. Chirc ning tic dong ting Ién thudng duge mong muébn khi duge hudéng dich
cac té bao khong mong mudn, nhu cac té bao khdi u va ngoai lai, tai d6 FcyRs dugce
biéu hién ¢ mic thép, vi du, cac t& bao B dic hiéu khdi u v6i cac mirc thép cua
FcyRIIB (vi dy, u lympho khong phai Hodgkin, CLL, va u lympho Burkitt). Theo
cac phuong an néu trén, cac phan tir theo sdng ché v6i hoat tinh chirc ning tac dong
dugc bién d6i hodc ¢ duoc 14 hitu ich dé didu tri va/hoic phong ngira bénh, r6i loan
hoic 14y nhiém trong d6 mong doi su hiéu nghiém cao hon cua hoat tinh chtc nang

tac dong.

Theo cac phuong 4n nhét dinh, cac phan tir lién két LAG-3 theo séng ché bao
gbém ving Fc c6 mdt hoic nhiéu cai bién (vi dy, cac doan thay thé, 1am khuyét, hodc
xen vao) ddi véi trinh tu clia cAc axit amin cla ving Fc kiéu dai (vi du, SEQ ID NO:
1), ma lam giam &i luc va 4i tinh cia vung Fc d6 va, kéo theo ctia phén tir theo sing
ché, dbi v&i mot hodc nhidu thu thé FeyR. Theo cac phurong phép khéc, cdc phan ti
theo sang ché bao gdm ving Fc kiéu dai c6 mot hogic nhidu cai bién d6i vé6i axit amin
cua vung Fc kiéu dai, ma 1am ting i lyc va 4i tinh cta mién Fc d6 va, kéo theo cia
phén tir theo sang ché, ddi v6i mot hodc nhiéu thy thé FeyR. Theo cac phuong phép
khéc, cac phan tir bao gff)_m bién thé vung Fc, trong d6 bién thé néu trén mang lai
hoic didu tiét tinh gy doc té bao qua trung gian té bao phu thudc khéng thé (antibody
dependent cell mediated cytotoxicity - ADCC) gia tdng va/hodc lién két voi FeyRIIA
tang 1én, so v&i phédn tir khong bao gdm ving Fc hodc bao gbm ving Fc kiéu dai.
Theo c4c phuong 4n thay thé, cdc phan tir bao gbm ving Fc bién thé trong d6 bién
thé nay mang lai hoic didu tiét hoat tinh ADCC (hodc chirc ning tic dong khac)
giam di va/hodc lién két v6i FeyRIIB tang 1én, so v6i phan ti khong bao gbdm ving
Fc hodc bao gdm ving Fc kiéu dai. Theo mot s6 phuong 4n, sang ché bao gdbm phan

tir lién két LAG-3 chita ving Fc bién thé, ving Fc bién thé nay khéng thé hién lién
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két c6 thé phét hién duge v6i FeyR bét ky, so v6i phan ti twong dwong bao gdm
ving Fc kiéu dai. Theo cic phuong phép khic, sang ché bao gdm cac phén tir lién
két LAG-3 bao gdm ving Fc bién thé, ving Fc bién thé nay chi lién két v6i mot
FcyR, tot hon 13 mot trong sb FcyRIIA, FeyRIIB, hodc FeyRIIIA. Al luc va/hoic &i
tinh ting bit ky nhu véy t6t hon 1a dugc danh gia bang cach do mirc dd in vitro cta
lién két co6 thé phat hién dugc véi FeyR hoic hoat tinh ¢6 lién quan dén FcyR trong
c4c té bao ma bidu hién cac mirc FeyR thip khi hoat tinh lién két ctia phan tir gbc
(khéng c6 vung Fc dugce cai bién) khong thé dugc phét hién ra trong cac té bao, hoic
trong céac t& bao ma biéu hién khang nguyén dich cta thy thé khong phai 1a FeyR &
mat d6 ndm trong khoang tir 30.000 dén 20.000 phan t/té bao, & mat do nim trong
khoéng tir 20.000 dén 10.000 phan tir/té bao, & mat do nam trong khoang tir 10.000
dén 5.000 phan tir/té bao, & mat do nam trong khoang tir 5.000 dén 1.000 phan tir/té
bao, & mat do nim trong khoang tir 1.000 dén 200 phan tir/té bao hoic & mat d 200
phan t/té bao hoic it hon (nhung it nhit 1 10, 50, 100 hogc 150 phén ti/té bao).

Phan tir lién két LAG-3 theo sang ché c6 thé bao gdm mién Fc bién thé c6 cac
& luc duoc bién ddi dbi voi thu thé Fey hoat héa va/hoic tre ché. Theo mot phuong
4n, phan tt lién két LAG-3 bao gdm ving Fc bién thé c6 4i luc tang d6i v6i FeyRIIB
va i luc giam d6i véi FeyRITIA va/hodc FeyRIIA, so v6i phén tir tuong dwong c6
ving Fe kiéu dai. Theo mot phuong 4n khac, phén ti lién két LAG-3 theo sang ché
bao gdm ving Fc bién thé, c6 4i luc giam d6i voi FeyRIIB va 4i lyc tang ddi véi
FcyRIIIA va/hodc FeyRIIA, so véi phén tir twong duwong ¢ vung Fe kiéu dai. Theo
mot phuong an khac, céc phan tu vLAG-3 theo sang ché bao gdbm ving Fc bién thé
c6 4i luc giam dbi voi FeyRIIB va 4i luc giam dbi v6i FeyRIIIA va/hodc FeyRIIA,
so véi phan ti twvong duong c6 vung Fe kiéu dai. Theo mdt phuong 4n khéc nita, céc
phan tir lién két LAG-3 theo séng ché bao gdm ving Fc bién thé, c6 4i luc khong
thay ddi ddi v6i FcyRIIB va 4i lyc giam (hodc ting) d6i v6i FeyRIIIA va/hodc

FcyRIIA, so véi phén tr tuong duong ¢ vung Fc kiéu dai.

Theo céc phuong an nhét dinh, cc phan ti lién két LAG-3 theo sang ché bao
gbm ving Fc bién thé c6 4i luc thay ddi dbi véi FeyRIIIA va/hodc FeyRIIA sao cho
globulin mién dich c6 chtrc ning tac dong dugc tang cuong. Cac vi du khong gisi

han v& chtrc ning cua té€ bao thuc hién bao gbm tinh gy ddc té bao qua trung gian
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té bao phu thugc khéng thé, su thuc bao phu thude khéng thé, su thuc bao, su opsonin
héa céc vi trung, su thuc bao — opsonin hoa, lién két t& bao, tao hinh hoa thi, lién két

C1q va tinh gay dbc té bao qua trung gian té bao phu thudc bd thé.

Theo mot phuong an dugce uu tién, su thay dbi 4i luc hodc chirc ning tac dong
1 it nhét glp hai 14n, t6t hon 12 it nhét gip 4 14n, it nhat gip 5 lan, it nhat gép 6 lan,
it nhat gp 7 14n, it nhat glp 8 1an, it nhit gép 9 14n, it nhét gip 10 1an, it nhét gip 50
1an, hodc it nhat gip 100 14n, so v&6i phan tir trong dwong bao gbm ving Fc kiéu dai.
Theo cac phuwong 4n khéc ciia sang ché, viing Fc bién thé lién két dic hiéu mién dich
mot hogic nhidu FcR véi 4i luc 16n hon it nhat 65%, tot nhat 1a it nhat 70%, it nhat
75%, it nhit 80%, it nhit 85%, it nhit 90%, it nhit 95%, it nhat 100%, it nhat 125%,
it nhét 150%, it nhit 175%, it nhit 200%, it nhat 225% hogc it nhat 250% so véi
phan tir bao gdbm ving Fc kiéu dai. C4c phép do nhu vay c6 thé 1a cac thi nghiém in
vivo hodc in vitro, va theo mdt phuong an dugc vu tién 1a cic thir nghiém in vitro

nhu ELISA hodc thit nghiém cong hudng plasmon bé mit.

Theo cac phuong an khac nhau, cac phén tir lién két LAG-3 theo sang ché bao
gbm ving Fc bién thé trong d6 bién thé néu trén chu van it nhit mot hoat tinh ctia
thu thé FcyR, hodc dbi khéang it nhit mot hoat tinh cua thu thé FcyR. Theo mdt
phuong phép dugc uu tién, cidc phén tir bao gbm bién thé ma ddi khang mot hoic
nhiéu hoat tinh cta FcyRIIB, vi duy, su truyén tin hi€u qua trung gian thu thé té bao
B, su hoat hoa té bao B, su ting sinh té bao B, su san sinh khang thé, dong vao canxi
nodi bao clia cc té bao B, sy tién trién ctia chu trinh té bao, su e ché qua trung gian
FcyRIIB ddi véi viée truyén tin hiéu FceRI, su phosphoryl héa FcyRIIB, sy tuyén
chon SHIP, sy phosphoryl héa SHIP va lién két v6i She, hodc hoat tinh ctia mot hodc
nhiéu phén tir xudi dong (vi du, MAP kinaza, JNK, p38, hodc Akt) trong con duong
tai nap tin hiéu FcyRIIB. Theo mt phuong an khac, cdc phén tir li€n két LAG-3
theo sang ché bao gém bién thé cht van mdt hodc nhiéu hoat tinh cua FceRI, vi du,
su hoat hoa té bao mast, su chuyén dong cua canxi, sy mét hat nho, su san sinh

xytokin, hodc su gidi phong serotonin.

Theo cac phuong 4n nhat dinh, cac phan tir chira ving Fe bao gbm cac ving tir

hai hodc nhiéu hon hai isotyp IgG (vi du, IgG1, IgG2, 1gG3 va IgG4). Nhu dugc sir
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dung & day, ving Fc dugc cho 1a ¢6 isotyp IgG cu thé néu trinh tu axit amin ctia né
hiu nhu ddng nhét véi isotyp d6 so véi cac isotyp IgG khac. Céc isotyp IgG khéc
nhau thé hién c4c tinh chit vat 1y va chirc nang khac nhau bao gbm thoi gian ban
thai trong huyét thanh, su ¢ dinh bd thé, i luc lién két FcyR va cac hoat tinh chirc
ning tac dong (vi dy, ADCC, CDC, v.v.) do céc sai khéc trong trinh ty axit amin ctia
cac ving Fc va/hodc ban 1& cta ching, vi du nhu dwgc mo ta trong tai liéu Flesch
and Neppert (1999) J. Clin. Lab. Anal. 14: 141-156; Chappel et al. (1993) J. Biol.
Chem. 33: 25124-25131; Chappel et al. (1991) Proc. Natl. Acad. Sci. (U.S.A.) 88:
9036-9040; hodc Briiggemann et al. (1987) J. Exp. Med 166: 1351-1361. Loai ving
Fc bién thé nay c6 thé dugc st dung mot minh, hodc két hop véi cai bién axit amin,
dé tac dong dén chirc nang tic dong qua trung gian Fc va/hoic hoat tinh lién két. Khi
két hop, cai bién axit amin ndy va ving ban 18 IgG/ving Fe ¢6 thé biéu 19 chirc ning
teong tu (vi du, ai luc ting d6i voi FeyRITA) va c6 thé hoat dong theo huéng cong
hop, hoic tét hon nita 13, theo huéng hiép ddng dé cai bién chirc ning tic dong trong
phan tir theo sang ché, so v6i phan tir theo séng ché bao gdm ving Fc kiéu dai. Theo
cac phwong 4an khéc, cai bién axit amin nay va ving Fc cta IgG c6 thé biéu 1 cac
chirc nang dbi lap (vi du, 4i luc ting va giam d6i voi FeyRITA, mot cach twong tng)
va ¢6 thé tac dong dé 1am suy yéu hodc 1am gidm mot cach chon loc chirc ning cu
thé trong phan tir theo sang ché, so v6i phan tir theo sang ché khong bao gdm ving

Fc hodc bao gdm ving Fc kiéu dai ctia cling mdt isotyp.

Theo mét phuong 4n cu thé duoc wu tién, cac phan tit lién két LAG-3 theo sang
ché bao gdm ving Fc bién thé, trong d6 ving Fc bién thé néu trén bao gbm it nhat
mot cai bién axit amin so véi vung Fe kiéu dai, sao cho phan tir néu trén c6 ai luc
thay dbi d6i voi FeR, véi didu kién 1a ving Fc bién thé néu trén khong c6 cai bién
thay thé tai cac vi tri tiép xuc truc tiép véi FcyR dua trén phan tich c4u tric va tinh
thé hoc cua cac twong tac Fc-FcR nhu cac tuwong tac duge bdc 16 trong tai ligu
Sondermann et al. (2000) Nature 406: 267-73. Céc vi du vé céc vi trf trong ving Fc
tiép xtic truc tiép voi FeyR 1a cac gbc axit amin 234-239 (ving ban 18), cac gde axit
amin 265-269 (vong lip B/C), cac gdc axit amin 297-299 (vong Igp C'/E), va céc
gbc axit amin 327-332 (vong lp F/G). Theo mot s6 phuong 4n, cac phan tir theo

sang ché bao gom cac vung Fc bién thé bao gom su céi bien cua it nhat mot goc ma
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khong tiép xtic truc tiép véi FcyR dya trén phén tich cAu trac va tinh thé hoc, vi du,

khong nim trong vi trf lién két Fc-FcyR.

Céc ving Fc bién thé da dugc biét 1 trong linh vuc k¥ thuat ndy, va ving Fc
bién thé da biét bt ky c6 thé duoc sir dung trong sdng ché dé mang lai hoic cai bién
chirc ning tac dong dwoc biéu hién bsi phan tir theo sang ché bao gébm ving Fe (hoic
mot phﬁn ctia nd) nhu dugc thir nghiém vé chue nidng, vi dy, trong thtr nghiém phu
thudc dai thuc bao hodc phu thude NK. Vi duy, cac bién thé ving Fc di dugc nhan
biét 1a 1am thay ddi chtic ning tac dong dugc bdc 19 trong cong b6 don qudc té sb
WO 04/063351; WO 06/088494; WO 07/024249; WO 06/113665; WO 07/021841;
WO 07/106707; va WO 2008/140603 va bién thé thich hop bit ky duge boc 19 trong

d6 c6 thé duoc sir dung trong cac phan tir nay.

Theo céc phuong an nhat dinh, c4c phén tir lién két LAG-3 theo séng ché bao
gbm ving Fc bién thé, c6 mot hodc nhidu cai bién axit amin trong mot hodc nhiéu
ving, ma (cac) cai bién nay 1am thay dbi (so véi viing Fc kiéu dai) ty 1 cua céc ai
luc cia ving Fe bién thé v6i FeyR hoat héa (nhu FeyRIIA hozic FeyRIIIA) dbi véi
FcyR e ché (nhu FeyRIIB):

i Thay ddi kiéu dai thanh bién thé v& &i lyc v6i FcyR i
Ty 1€ cta cac &i lyc _ Y ' ; 7R Hoat hoa

.~ Thay ddi kiéu dai thanh bién thé v& &i luc v6i FeyRyy,

Dugc wu tién dac biét theo sang ché 12 céc phén ti lién két LAG-3 theo séng
ché c6 ving Fe bién thé (so v6i vung Fe kiéu dai) trong d6 viung Fc bién thé co ty 1&
ctia céc 4i luc 16n hon 1. C4c phan tir nhu vay ddc biét hitu ich trong viéc diéu tri
hodc phong ngura bénh, 161 loan, hoic lay nhiém, hoic cai thién triéu ching cla
ching, trong d6 mong mubn ¢ hiéu qua ting cudong cia chirc ning té bao tac dong
(vi du, ADCC) dugc didu tiét boi FeyR, vi du, bénh ung thu hogc bénh lay nhiém.
Nguoc lai, vung Fe bién thé c6 ty 1é ctia cac 4i lyc nho hon 1 diéu tiét hiéu qua giam
ctia chirc ning t& bao tic dong. Bang 1 liét ké céc dot bién don, dot bién doi, dot bién
ba, dot bién bdn va dot bién nam 1§y lam vi du béng cach xem ty 1€ cua céc ai lyc 1a

16n hon hay nhé hon 1.

-63-



39331

Béang 1
Cac dot bién don va da dot bién dugc liét ké bang ty 1€ clia cac 4i luc
D"’ééﬁm Potbiéndoi | Potbiénba | Dotbiénbén | Dot bién nim
Ty 1€ cua céc di lyc > 1
235V,
Foa3L & Fo43L, poayr, | L234F. F243L, | F243L,
F24sL R292P & N421K R292P & R292P,
Y300L Y300L &
P396L
1235,
F3L & F243L Ra9op | L235L F243L, | F243L,
2708 Y300L & Y300L R292P & R292P,
Y300L Y300L &
P396L
F243L,
R290G F243L & F243L, R292P I%;gg’gf 243Ls | Ro9op,
P396L & V3051 V300 V3051, Y300L
& P396L
DIT0E & Foa3L. Ragop | F243L: P2ATL.
R292P o 4 PI0AL D270E &
N421K
R292P & F243L, Y300L FDZ;%IE 225 5L,
Y300L & P396L Do
R292P & P247L, D270E 223413615 136270]3’
V3051 & N421K a31oD
R292P & R2SSL,D2TOE | paer oo
P396L & P396L e
Y300L & D270E, G316D Egg%g”oﬂ
P396L & R416G Lot
P396L & D270E, K392T 523‘;30% 1;2921%
Q419H & P396L Y3001
D270E, p3o6L, | F243L, R292P,
& Q419H V3051 &
P396L
V2840, R2921, | P247L. D2T0E,
& R3T0N Y300L &
N421K
R255L,
izgg ég 300L 1 po70E, R292G
& P396L
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Bang 1
Céac dot bién don va da dot bién duogc liét ké bang ty 18 clia cac 4i luc

Boé;ﬁen Dot bién doi Dot bién ba Dot bién bén | Dot bién nam
R255L,
D270E, Y300L
& P396L
D270E,
G316D, P396L
& R416G
Ty 1€ cia céc i luc < 1
F243L & | F243L, R292P
Y300L P396L & V3051
P247L &
P396L N421K

R255L &

P396L

R292P &

V3051

K392T &

P396L

P396L &

Q419H

Theo mdt phuong an cu thé, trong cac ving Fc bién thé, cac cai bién axit amin
bat ky (vi du, doan thay thé) tai vi tri bét ky trong sb cac vi tri 235, 240, 241, 243,
244, 247, 262, 263, 269, 298, 328, hogc 330 va tot hon 1a mot hogc nhidu gbce sau
day: A240, 1240, 1,241, 1.243, H244, N298, 1328 hodc V330. Theo mot phuong 4n
cu thé khac, trong cac vung Fc bién thé, cac cai bién axit amin bét ky (vi du, céac
doan thay thé) tai cac vi tri bét ky trong s6 céc vi tri 268, 269, 270, 272, 276, 278,
283, 285, 286, 289, 292, 293, 301, 303, 305, 307, 309, 331, 333, 334, 335, 337, 338,
340, 360, 373, 376, 416, 419, 430, 434, 435, 437, 438 hodc 439 va t6t hon 13 mot
hodc nhiéu gbc trong s6 cac gbe sau: H280, Q280, Y280, G290, $290, T290, Y290,
N294, K295, P296, D298, N298, P298, V298, 1300 hodc L300.

Theo mdt phuong an dugce wu tién, trong cac vung Fc bién thé lién két véi FeyR
v6i i luc bién dbi, cac cai bién axit amin bat ky (vi du, doan thay thé) tai vi trf bét
ky trong sb céc vi tri 255, 256, 258, 267, 268, 269, 270, 272, 276, 278, 280, 283,
285,286, 289, 290, 292, 293, 294, 295, 296, 298, 300, 301, 303, 305, 307, 309, 312,
320, 322, 326, 329, 330, 332, 331, 333, 334, 335, 337, 338, 339, 340, 359, 360, 373,
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376, 416, 419, 430, 434, 435, 437, 438 hoac 439. Tt hon 13, ving Fc bién thé c6
gbc bat ky trong s cac gbe sau: A256, N268, Q272, D286, Q286, S286, A290, S290,
A298, M301, A312, E320, M320, Q320, R320, E322, A326, D326, E326, N326,
S326, K330, T339, A333, A334, E334, H334, 1334, M334, Q334, V334, K335,
Q335, A359, A360 hoic A430.

Theo mdt phuwong 4n khéc, trong viing Fc bién thé lién két voi FeyR (thdng qua
ving Fc ctia n6) véi 4i lwc giam, cac cai bién axit amin bét ky (vi du, doan thay thé)
& vi tri bt ky trong s6 cac vi tri 252, 254, 265, 268, 269, 270, 278, 289, 292, 293,
294, 295, 296, 298, 300, 301, 303, 322, 324, 327, 329, 333, 335, 338, 340, 373, 376,
382,388, 389,414,416, 419, 434, 435, 437, 438 hodc 439.

Theo mot phuong &n khéc, trong vung Fc bién thé lién két véi FeyR (thong qua
vung Fc cla nd) véi éi luc tdng cudng, cic cai bién axit amin bét ky (vi du, doan
thay thé) & vi tri bt ky trong sb céc vi tri 280, 283, 285, 286, 290, 294, 295, 298,
300, 301, 305, 307, 309, 312, 315, 331, 333, 334, 337, 340, 360, 378, 398 hodc 430.
Theo mdt phuwong 4an khac, trong ving Fc bién thé lién két voi FeyRIIA véi 4i luc
ting cudng, gbc bét ky trong sb cac gde sau: A255, A256, A258, A267, A268, N268,
A272, Q272, A276, A280, A283, A285, A286, D286, Q286, S286, A290, S290,
M301, E320, M320, Q320, R320, E322, A326, D326, E326, S326, K330, A331,
Q335, A337 hodc A430.

Céc bién thé duoc wu tién bao gdm maot hoic nhiéu cai bién & vi tri bét ky trong
sb cac vi tri: 228, 230, 231, 232, 233, 234, 235, 239, 240, 241, 243, 244, 245, 247,
262,263, 264,265, 266,271,273, 275,281, 284,291, 296, 297, 298, 299, 302, 304,
305, 313, 323, 325, 326, 328, 330 hoac 332.

Céc bién thé dugc vu tién dac biét bao gdm mot hodc nhi€u cai bién duge chon

tr cdc nhom tir A dén AL

228E, 228K, 228Y hodc 228G;

230A, 230E, 230Y hodc 230G;

231E, 231K, 231Y, 231P hodc 231G;

232E, 232K, 232Y, 232G;

233D;

ssliesliwii@liveaie

2341 hodc 234F;
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G |235D, 235Q, 235P, 2351 hodc 235V;
H | 239D, 239E, 239N hoac 239Q);
I 240A, 2401, 240M hodc 240T;
J 243R, 243, 243Y, 243L, 243Q), 243W, 243H hodc 2431,
K | 244H;
L | 245A;
M | 247G, 247V hodc 247L;
N | 262A, 262E, 2621, 262T, 262E hoic 262F;
O | 263A, 2631, 263M hoidc 263T;
P | 264F, 264E, 264R, 2641, 264A, 264T hodc 264 W;
Q | 265F, 265Y, 265H, 2651, 2651, 265T, 265V, 265N hodc 265Q;
R | 266A, 2661, 266M hoac 266T;
S | 271D, 271E, 271N, 271Q, 271K, 271R, 2718, 271T, 271H, 271A,
271V, 271L, 2711, 271F, 271M, 271Y, 271W hodc 271G;
T | 2731 .
U | 275L hoac 275W;
V | 281D, 281K, 281Y hodc 281P;
W | 284E, 284N, 284T, 284L, 284Y hoac 284M;
X 291D, 291E, 291Q, 291T, 291H, 2911 hodc 291G;
Y | 299A, 299D, 299E, 299F, 299G, 299H, 2991, 299K, 299L, 299M,
299N, 299P, 299Q), 299R, 2998, 299V, 299W hodc 299Y;
Z | 302I;
AA | 304D, 304N, 304T, 304H hoac 304L
AB | 305I;
AC | 313F;
AD | 323];
AE | 325A, 325D, 325E, 325G, 325H, 3251, 325L, 325K, 325R, 3258,
325F, 325M, 325T, 325V, 325Y, 325W hodc 325P;
AF | 328D, 328Q, 328K, 328R, 328S, 328T, 328V, 3281, 328Y, 328W,
328P, 328G, 328A, 328E, 328F, 328H, 328M hodc 328N;
AG |330L, 330Y, 330I hoac 330V;
AH | 332A, 332D, 332E, 332H, 332N, 332Q, 332T, 332K, 332R, 3328,
332V, 332L, 332F, 332M, 332W, 332P, 332G hodc 332Y; va
Al | 336E, 336K hodc 336Y
Céc bién thé dugc uu tién ddc bi¢t hon nita bao g(‘A)m mot hodc nhiéu cai bién

dugc chon tir nhéom 1-105:

Nhom Bién thé Nhém Bién thé
1 | A330L/I332E 54 | S239D/D265L/N297D/I332E
2 | D265F/N297E/I332E 55 | S239D/D265T/N297D/1332E
3 | D265Y/N297D/I332E 56 | S239D/D265V/N297D/I332E
4 | D265Y/N297D/T299L/1332E 57 | S239D/D265Y/N297D/I332E
5 | F241E/F243Q/V262T/V264F 58 | S239D/1332D
6 | F241E/F243Q/V262T/V264E/1 | 59 | S239D/1332E
332E
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7 F241E/F243R/V262E/V264R 60 | S239D/I1332E/A330I
8 F241E/F243R/V262E/V264R/1 61 S239D/1332N
332E
9 F241E/F243Y/V262T/V264R 62 | S239D/1332Q
10 | F241E/F243Y/V262T/V264R/ 63 S239D/N297D/1332E
I332E
11 | F2411L/F2431L/V2621/V2641 64 | S239D/N297D/I332E/A330Y
12 | F241L/V2621 65 S239D/N297D/1332E/A330Y/
- F241S/F243H/V262T/V264T
13 | F241R/F243Q/V262T/V264R 66 | S239D/N297D/I332E/K326E
14 | F241R/F243Q/V262T/V264R/ 67 | S239D/N297D/I332E/L235D
I332E
15 | F241W/F243W/V262A/V264 68 S239D/S298A/1332E
A
16 | F241Y/F243Y/V262T/V264T 69 S239D/V2641/A330L/1332E
17 | F241Y/F243Y/V262T/V264T/ 70 | S239D/V2641/1332E
N297D/I332E
18 | F243L/V2621/V264W 71 S239D/V2641/S298A/1332E
19 | P243L/V2641 72 | S239E/D265N
20 | L328D/I332E 73 S239E/D265Q
21 | L328E/I332E 74 | S239E/1332D
22 | L328H/I332E 75 S239E/1332E
23 | L328I/I332E 76 | S239E/1332N
24 | L328M/I332E 77 | S239E/1332Q
25 | L328N/I332E 78 S239E/N297D/1332E
26 | L328Q/1332E 79 | S239E/V2641/A330Y/I332 E
27 | L328T/I332E 80 S239E/V2641/1332 E
28 | L328V/I332E 81 S239E/V2641/S298A/A330Y/1
. 332E
29 | N297D/A330Y/1332E 82 | S239N/A330L/I332E
30 | N297D/I332E 83 S239N/A330Y/I332E
31 | N297D/1332E/S239D/A330L 84 | S239N/1332D
32 | N297D/S298A/A330Y/I332E 85 S239N/I332E
33 | N297D/T299L/I332E 86 | S239N/1332N
34 | N297D/T299F/1332E/N297D/ 87 S239N/1332Q
T299H/I332E
35 | N297D/T2991/1332E 88 S239N1S298A/I332E
36 | N297D/T299L/I332E 89 S239Q/1332D
37 | N297D/T299V/1332E 90 S239Q/1332E
38 | N297E/I332E 91 S239Q/1332N
39 | N297S/1332E 92 | S239Q/1332Q
40 | P230A/E233D/I332E 93 S239Q/V2641/1332E
41 | P244H/P245A/P247TV 94 | S298A/I332E
42 | S239D/A330L/1332E 95 | V264E/N297D/1332E
43 | S239D/A330Y/I332E 96 | V2641/A330L/I332E
44 | S239D/A330Y/I332E/K326E 97 | V2641/A330Y/I332E
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45 S239D/A330Y/1332E/K326T 98 | V2641/1332E

46 S239D/A330Y/1332E/L.2341 99 | V2641/S298A/I332E

47 S239D/A330Y/I332E/L235D 100 | Y296D/N297D/1332E

48 S239D/A330Y/1332E/V240I 101 | Y296E/N297D/I332 E

49 | S239D/A330Y/1332E/V264T 102 | Y296H/N297D/1332E

50 | S239D/A330Y/I332E/V2661 103 | Y296N/N297D/I332E

51 S239D/D265F/N297D/1332E 104 | Y296Q/N297I/I332E

52 | S239D/D265H/N297D/1332E 105 | Y296T/N297D/I332E

53 S239D/D2651/N297D/I332E

Theo mdt phuong 4n, phén tir lién két LAG-3 theo sang ché s& chira ving Fc

bién thé c6 it nhat mét cai bién trong ving Fe. Theo céc phuong 4n nhét dinh, ving

Fc bién thé chira it nhit mot doan thay thé dugc chon tir nhém bao gém 235V,
F243L, R292P, Y300L, V3051, va P396L, trong d6 viéc danh s6 néu trén 1a danh sb
theo chi s§ EU cua Kabat.

Theo mot phuong 4n cu thé, ving Fc bién thé chira:

(A)

it nhat mdt doan thay thé dugc chon tir nhém bao gém F243L,

R292P, Y300L, V305I, va P396L;

B)

©

(D)

(E)

it nhét hai doan thay thé duogc chon tir nhém bao gém:
(1) F243L va P396L;
(2) F243L va R292P; va
(3) R292P va V305I;

it nhét ba doan thay thé duoc chon tir nhém bao gém:
(1) F243L, R292P va Y300L;
(2) F243L, R292P va V305I;
(3) F243L, R292P va P396L; va
(4) R292P, V3051 va P396L;

it nhit bdn doan thay thé dugc chon tir nhém bao gdm:
(1) F243L, R292P, Y300L va P396L; va
(2) F243L, R292P, V3051 va P396L; hoac

it nhit nam doan thay thé duogc chon tir nhom bao gdm:
(1) F243L, R292P, Y300L, V3051 va P396L; va
(2) L235V, F243L, R292P, Y300L va P396L.

Theo mot phuong 4n cu thé khéc, ving Fe bién thé chira c4c doan thay thé cua:
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(A)  F243L,R292P, va Y300L;
(B)  L235V, F243L, R292P, Y300L, va P396L; hogc
(C)  F243L, R292P, Y300L, V305L, va P396L.

Theo mdt phuong 4n, phan tir lién két LAG-3 theo sang ché chira viing Fc bién
thé bidu hién kha ning lién két giam (hodc gin nhu khong lién két) véi FeyRIA
(CD64), FcyRIIA (CD32A), FeyRIIB (CD32B), FcyRIITA (CD16a) hodc FcyRIIIB
(CD16b) (so voi kha ning lién két duge bidu hién boi ving Fe cia IgG1 kiéu dai
(SEQ ID NO:1)). Theo mdt phuong an, phan tir lién két LAG-3 theo sang ché chtra
ving Fc bién thé biéu hién kha ning lién két giam (hoic gin nhu khéng lién két) véi
FcyR (vi dy, FcyRIITA) va chirc ndng tdc dong ADCC giam (hodc gin nhu khong c6
chitc ning nay). Theo cic phuong 4n nhét dinh, ving Fc bién thé chira it nhat mot
doan thay thé dugc chon tir nhém bao gdm L234A, L235A, D265A, N297Q, va
N297G. Theo mot phuong 4n cu thé, ving Fc bién thé chtra doan thay thé cua
L234A; L235A; L234A va L235A; D265A; N297Q, hodc N297G.

Theo mot phuong an khéc, phan tir lién két LAG-3 theo sang ché chtra ving
Fc vbn biéu hién kha nang lién két giam (hodc gan nhu khong lién két) véi FeyRIIIA
(CD16a) va/hodc chirc nang tac dong gidm (so voi kha néng lién két dugc bidu hién
b&i ving Fe ciia IgG1 kiu dai (SEQ ID NO:1)). Theo mot phwong 4n cu thé, phan
tr lién két LAG-3 theo sang ché chira ving Fc ctia IgG2 (SEQ ID NO:2) hoidc ving
Fc cta IgG4 (SEQ ID:NO:4). Khi ving Fc ctia IgG4 dugce st dung, sang ché ciing
bao gbm viéc dwa vao dot bién 6n dinh, doan thay thé S228P ciia viing ban 18 IgG4
nhu vay (xem, vi dy, SEQ ID NO:117: ESKYGPPCPBCP, (Lu et al., (2008) “The
Effect Of A Point Mutation On The Stability Of Igg4 As Monitored By Analytical
Ultracentrifugation”, J. Pharmaceutical Sciences 97:960-969) dé 1am giam pham vi
anh hudng cua sy trao dbi chudi. Cac dot bién dn dinh khéc da biét trong linh vuc
k§ thuat nay c6 thé dugc dua vao ving Fc clia IgG4 (Peters, P ef al., (2012)
“Engineering an Improved IgG4 Molecule with Reduced Disulfide Bond
Heterogeneity and Increased Fab Domain Thermal Stability”, J. Biol. Chem.,
287:24525-24533; Cong bd don sang ché qudc té sb: WO 2008/145142).
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Theo cac phuong an khéc, sang ché bao gdm viéc str dung bién thé Fc bét ky
da biét trong linh vuc k¥ thuat nay, nhu céc bién thé dugc boc 16 trong tai lidu
Jefferis, B.J. et al. (2002) “Interaction Sites On Human IgG-Fc For FcgammaR:
Current Models”, Immunol. Lett. 82:57-65; Presta, L.G. et al. (2002) “Engineering
Therapeutic Antibodies For Improved Function”, Biochem. Soc. Trans. 30:487-90;
Idusogie, E.E. et al. (2001) “Engineered Antibdies With Increased Activity To
Recruit Complement”, J. Immunol. 166:2571-75; Shields, R.L. et al. (2001) “High
Resolution Mapping Of The Binding Site On Human IgG1 For Fc Gamma RI, Fc
Gamma RII, Fc Gamma RIIl, And FcRn And Design Of IgGl Variants With
Improved Binding To The Fc gamma R”, J. Biol. Chem. 276:6591-6604; Idusogie,
E.E. et al. (2000) “Mapping Of The Clq Binding Site On Rituxan, A Chimeric
Antibody With A Human IgG Fc”, J. Immunol. 164:4178-84; Reddy, M.P. et al.
(2000) “Elimination Of Fc Receptor-Dependent Effector Functions Of A Modified
IgG4 Monoclonal Antibody To Human CD4”, J. Immunol. 164:1925-1933; Xu, D.
et al. (2000) “In Vitro Characterization of Five Humanized OKT3 Effector Function
Variant Antibodies”, Cell. Immunol. 200:16-26; Armour, K.L. et al (1999)
“Recombinant human IgG Molecules Lacking Fcgamma Receptor I Binding And
Monocyte Triggering Activities”, Eur. J. Immunol. 29:2613-24; Jefferis, R. ef al.
(1996) “Modulation Of Fc(Gamma)R And Human Complement Activation By 1gG3-
Core Oligosaccharide Interactions”, Immunol. Lett. 54:101-04; Lund, J. ef al.
(1996) “Multiple Interactions Of IgG With Its Core Oligosaccharide Can Modulate
Recognition By Complement And Human Fc Gamma Receptor I And Influence The
Synthesis Of Its Oligosaccharide Chains”, J. Immunol. 157:4963-4969; Hutchins ez
al.  (1995) “Improved Biodistribution, Tumor Targeting, And Reduced
Immunogenicity In Mice With A Gamma 4 Variant Of Campath-1H”, Proc. Natl.
Acad. Sci. (U.S.A.) 92:11980-84; Jefferis, R. et al. (1995) “Recognition Sites On
Human IgG For Fc Gamma Receptors: The Role Of Glycosylation”, Immunol. Lett.
44:111-17; Lund, J. et al. (1995) “Oligosaccharide-Protein Interactions In IgG Can
Modulate Recognition By Fc Gamma Receptors”, FASEB J. 9:115-19; Alegre, M.L.
et al. (1994) “A Non-Activating "Humanized" Anti-CD3 Monoclonal Antibody
Retains Immunosuppressive Properties In Vivo”, Transplantation 57:1537-1543;

Lund et al. (1992) “Multiple Binding Sites On The CH2 Domain Of IgG For Mouse
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Fc Gamma R11”, Mol. Immunol. 29:53-59; Lund et al. (1991) “Human Fc Gamma
RI And Fc Gamma RII Interact With Distinct But Overlapping Sites On Human
IgG”, J. Immunol. 147:2657-2662; Duncan, A.R. et al. (1988) “Localization Of The
Binding Site For The Human High-Affinity Fc Receptor On IgG”, Nature 332:563-
564; Patent My s 5624821; 5885573; 6194551; 7276586; va 7317091; va Cong bd
don sang ché qudc té s6 WO 00/42072 va PCT WO 99/58572.

Theo mdt sb phuong 4n, cic phén tir theo sang ché con chira mdt hodc nhidu
vi tri glycosyl héa, sao cho mdt hodc nhiéu géc hydrat cacbon dugc gén cong hoa tri
vao phan tr nay. Tét hon 13, cdc phan tir theo sang ché c6 mot hodc nhidu vi tri
glycosyl hoa va/hodc mot hodc nhiéu cai bién trong ving Fc mang lai hodc c¢6 chirc
ning tac dong qua trung gian khang thé dugc ting cudng, vi du, hoat tinh ADCC
dugce tang cuong, so véi khang thé khong dugc cai bién. Theo mét sb phuong 4n,
sang ché con bao gdbm cac phan tir chira mot hodc nhidu cai bién cia axit amin ma
duoc biét dén 1a twong tac truc tiép hodc gian tiép voi gbe hydrat cacbon ciia viing
Fc, gé)m nhung khong gidi han & cac axit amin & cac vi tri 241, 243, 244, 245, 245,
249, 256, 258, 260, 262, 264, 265, 296, 299, hodc 301. Céc axit amin ma tuong tac
truc tiép hodic gian tiép véi gdc hydrat cacbon ciia ving Fe da dugc biét dén trong
linh vuc k¥ thuat nay, xem, vi du, Jefferis et al., 1995 Immunology Letters, 44: 111-

7, duoc dwa vao day bang cach vién dan.

Theo mdt phuong an khéc, sang ché dé cap dén cac phan tir duoc cai bién bang
cach dua mot hoac nhiéu vi tri glycosyl hoa vao mot hodc nhiéu vi trf cta phan tu,
t6t hon 12 khong 1am thay ddi chirc ning ctia phén tt nay, vi du, hoat tinh lién két
v6i khang nguyén dich hodc FeyR. Vi tri glycosyl hoa cé thé duoc dwa vao ving
bién dbi va/hoic ving hing dinh cia cic phan tir theo sang ché. Nhu dugc st dung
& day, “vi tri glycosyl héa” bao gbm trinh ty axit amin cu thé bat ky trong khang thé
ma oligosacarit (nghfa 1a, hydrat cacbon chira hai hodc nhiéu hon hai dudng don
gian dugc lién két v4i nhau) s& gin theo cach dic hiéu va cong hoa tri. Chudi bén
oligosacarit thuong duoc lién két v6i mach khung cua khéng thé thong qua lién két
N hodc O. Viéc glycosyl hoa lién két voi N dung dé chi viéc gin gdc oligosacarit
vao chudi bén cta gbc asparagin. Viéc glycosyl hoa dugce lién két v6i O dung dé chi

viéc gén goc oligosacarit vao axit hydroxyamin, vi du, serin, threonin. Cac phén tir
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theo sang ché c6 thé chira mot hozic nhiéu vi tri glycosyl héa, bao gdm vi tri glycosyl
hoéa lién két véi N va lién két v6i O. Vi tri glycosyl hoa bat ky dbi véi su glycosyl
héa duge lién két voi N hodc lién két voi O d3 biét trong linh vue k¥ thuat nay ¢
thé dugc st dung theo sang ché. Vi tri glycosyl hoa lién két véi N duge néu 1am vi
du ma hitu ich theo cic phuong phap theo sang ché 14 trinh tu axit amin: Asn-X-
Thr/Ser, trong d6 X c6 thé 13 axit amin bt ky va Thr/Ser chi threonin hoic serin. Vi
tri nay hodc céc vi tri co thé dugc dua vao phén tir theo sang ché bang cach str dung
cac phuong phéap di biét trong linh vire k§ thuat ma sang ché nay lién quan dén (xem
vi du, IN VITRO MUTAGENESIS, RECOMBINANT DNA: A SHORT COURSE, J. D.
Watson, et al. W.H. Freeman and Company, New York, 1983, chuong 8, trang 106-
116, dugc dua vao ddy bang cach vién ddn. Mot phuong phap duge néu 1am vi du
d& dua vi tri glycosyl héa vao phén tir theo sang ché c6 thé bao gdm budc: cai bién
hodc tao dot bién trinh tu axit amin cua phan t sao cho thu dugc trinh tu Asn-X-

Thr/Ser mong mubn.

Theo mdt sb phuong 4n, sang ché bao gdm phuong phap cai bién ham lugng
hydrat cacbon trong phén tir theo sang ché bang cach thém hodc 1am khuyét vi tri
glycosyl héa. Phuong phép cai bién ham lugng hydrat cacbon ctia khang thé (va cac
phan tir chira mién khéng thé, vi dy, ving Fc) 1a da dugc biét 15 trong linh vuc k§
thuét nay va nam trong pham vi cla sang ché, xem, vi du, Patent My sb6 6218149;
EP 0359 096 B1; Cong b don My s6 US 2002/0028486; WO 03/035835; Cong bd
don M§ sb 2003/0115614; Patent My s 6218149; Patent My s§ 6472511; tét ca céc
tai lidu ndy duoc dua vao ddy bing cach vién dan. Theo cac phuong an khéc, sang
ché bao gdbm phuong phép ci bién ham lugng hydrat cacbon clia phan t theo sang
ché bing cach lam khuyét mdt hodc nhiéu gbc hydrat cacbon ndi sinh ctia phan tu.
Theo mdt phuong an cu thé, sang ché bao gém viéc dich chuyén vi tri glycosyl hoa
ctia ving Fc ciia khang thé, bing c4ch thay dbi cac vi tri lién ké véi vi tri 297. Theo
mdt phuong én cu thé, sang ché bao gom viéc cai bién vi tri 296 sao cho vi tri 296

va khong phai vi tri 297 duge glycosyl hoa.

Chire ning tic dong ciing c6 thé duge cai bién bing cac k¥ thuat nhu bing cach
dwa mot hodc nhidu gbc xystein vao ving Fe, nh d6 cho phép dién ra sy tao thanh

lién két disulfua lién chudi trong viing nay, dan dén viéc tao ra khang thé homodime
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ma c6 thé ¢6 kha ning tiép nhén cai thién va/hodc giét té bao qua trung gian bd thé
va ADCC tang (Caron, P.C. et al. (1992) “Engineered Humanized Dimeric Forms
Of IgG Are More Effective Antibodies”, J. Exp. Med. 176:1191-1195; Shopes, B.
(1992) “A Genetically Engineered Human IgG Mutant With Enhanced Cytolytic
Activity”, J. Immunol. 148(9):2918-2922. Cac khéang thé homodime c6 hoat tinh
chéng khéi u ting cuong ciing c6 thé dugc tao ra bing cach sir dung tic nhan lién
két chéo hai chirc khac loai nhu duge mo ta trong tai liéu Wolff, E.A. et al. (1993)
“Monoclonal Antibody Homodimers: Enhanced Antitumor Activity In Nude Mice”,
Cancer Research 53:2560-2565. Theo cach khac, khang thé c6 thé dwoc xtt 1y k§
thuat 12 c6 ving Fc kép va nhd d6 c6 thé ¢ sy phan giai bd thé va kha ning ADCC
tang cuong (Stevenson, G.T. et al. (1989) “A Chimeric Antibody With Dual Fc
Regions (bisFabFc) Prepared By Manipulations At The IgG Hinge”, Anti-Cancer
Drug Design 3:219-230).

Thoi gian bén thai trong huyét thanh ctia cac phén ti theo séng ché bao gdm
cac ving Fc ¢6 thé ting 1én bang cach lam ting 4i luc lién két ciia ving Fc ddi véi
FcRn. Thuit ngit “thoi gian ban thai” nhu duge st dung & day c6 nghia la dac tinh
dwoc dong hoc ciia phan tir 12 s6 do vé thoi gian sbng s6t trung binh cuia cic phan tir
sau khi dung chting. Thoi gian béan thai ¢ thé dugc biéu thi dudi dang thoi gian can
2 loai bd nim muoi phan trim (50%) lugng da biét ctia phan tir khoi co thé cua dbi
tuong (vi du, ngudi bénh hodc dong vat c6 vu khic) hodc bd phén cu thé cta ho, vi
du, nhu dugc do trong huyét thanh, nghia 13, thoi gian ban thai tudn hoan, hoic trong
cac mo khac. Nhin chung, viéc 1am ting thoi gian ban thai dan dén 1am ting thoi
gian On dinh trung binh (mean residence time - MRT) khi tudn hoan d6i véi phan tir

dugc dung.

Theo mot s6 phwong 4n, phan tir lién két LAG-3 theo sang ché bao gdm viing
Fc bién thé chira it nhat mot cai bién axit amin so véi ving Fe kiéu dai va biéu hién
thoi gian ban thai tdng (so véi vung Fc kiéu dai).

Theo mdt s6 phurong 4n, phan tir lién két LAG-3 theo sang ché bao gém ving

Fc bién thé chira doan thay thé axit amin kéo dai thoi gian ban thai & mot hodc nhiéu

vi tri duge chon tir nhém bao gém 238, 250, 252, 254, 256, 257, 256, 265, 272, 286,
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288, 303, 305, 307,308,309, 311,312,317, 340, 356, 360, 362, 376, 378, 380, 382,
413, 424, 428, 433, 434, 435, va 436, nhu dugc danh sd bang chi s6 EU theo Kabat.
Nhiéu dot bién cu thé c6 kha ning 1am ting thoi gian ban thai cia phan tir chira ving
Fc da biét trong linh vuc k§ thut nay va bao gdm, vi du M252Y, S254T, T256E, va
cac t6 hop cta ching. Vi dy, xem cac dot bién dugc mo ta trong Patent My sd
6277375, 7083784; 7217797, 8088376; Cong bd don My sb 2002/0147311;
2007/0148164; va Cong bd don sang ché qudc té s6 WO 98/23289, WO
2009/058492, va WO 2010/033279, dugc dua vao day b:?lng cach vién dan. Phan ti
chira vung Fc ¢6 thoi gian ban thai tdng cudng con bao gdm céc phén tir c6 cac doan
thay thé & hai hodc nhiéu hon hai géc cua vung Fc 250, 252, 254, 256, 257, 288,
307, 308, 309, 311, 378, 428, 433, 434, 435 va 436. Cu thé, hai hoic nhiéu hon hai
doan thay thé dugc chon tir: T250Q, M252Y, S254T, T256E, K288D, T307Q,
V308P, A378V, M428L, N434A, H435K, va Y436l.

Theo mdt phuong 4n cu thé, ving Fe bién thé chira cac doan thay thé cia:
(A) 252Y, 254T va 256E;
(B) M252Y va S254T;
(C) M252Y va T256E;
(D) 250Q va 428L;
(E) T307Q va N434A;
(F) A378V vaN434A;
(G) N434A va Y436l
(H) V308P va N434A; hodc
(I) K288D va H435K.

Sang ché con bao gdbm ving Fc bién thé chua:
(A) mot hodc nhiéu dot bién 1am thay doi chirc ning tic dong
va/hodc FeyR; va
(B) mdt hogc nhidu dot bién kéo dai thoi gian ban thai trong huyét
thanh.
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V1. Phan tir lién két LAG-3 dic hiéu kép theo sang ché

Mot phuong 4n ciia sang ché dé cap dén phan tir lién két dic hidu kép c6 kha
ning lién két v6i “epitop thir nhit” va “epitop thir hai”, trong do epitop thit nhat nay
1a epitop ctia LAG-3 ¢ ngudi va epitop thtr hai 1a cung epitop d6 hodc mot epitop
khac cia LAG-3, hodc 12 epitop ctia mdt phan tir khac ¢6 trén bé mit ctia té bao mién
dich (nhu t& bao lympho T) va lién quan dén viéc didu hoa diém kiém tra mién dich.
Theo cac phuong an nhét dinh, epitop thir hai t5t hon néu khong phai 14 epitop cia
LAG-3. Theo mét phuong an, epitop thi hai 1a epitop cia B7-H3, B7-H4, BTLA,
CD3, CD8,CD16,CD27,CD32, CD40, CD40L, CD47, CD64, CD70, CD80, CD86,
CD9%4, CD137, CD137L, CD226, CTLA-4, Galectin-9, GITR, GITRL, HHLAZ2,
ICOS, ICOSL, KIR, LAG-3, LIGHT, MHC 16p I hogc II, NKG2a, NKG2d, OX40,
OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 hodc
VISTA. Theo mot phwong 4n cu thé, epitop thir hai 1a CD137, PD-1, 0X40, TIGIT,
hoic TIM-3. Theo c4c phuong 4n nhét dinh, cac phan tir ddc hiéu kép nay chira nhiéu
hon hai vi tri lién két epitop. Céc phan ti dic hidu kép nay c6 thé, vi dy, lién két hai
hodc nhiéu hon hai epitop khic nhau ctia LAG-3 va it nhét mot epitop ctia phén tir
khong phai 1a LAG-3.

Sang ché bao gdm cac khang thé dac hiu kép c¢6 kha nang lién két dong thoi
v6i LAG-3 va epitop tht hai (vi du, B7-H3, B7-H4, BTLA, CD40, CD80, CD36,
CD137, CTLA-4,1COS, KIR, MHC 16p I hoac II, 0X40, PD-1, PD-L1, TCR, TIM-
3, v.v.). Theo mdt s6 phuong 4n, khéng thé dac hiéu kép c6 kha nang lién két dong
thoi vdi PD-1 va epitop thir hai nay dugc tao ra bing cach st dung phuong phép bat
ky trong s6 cac phuong phap duwgc md ta trong Cong bb don sang ché qubc té sb
WO 1998/002463, WO 2005/070966, WO 2006/107786, WO 2007/024715, WO
2007/075270, WO 2006/107617, WO 2007/046893, WO 2007/146968, WO
2008/003103, WO 2008/003116, WO 2008/027236, WO 2008/024188, WO
2009/132876, WO 2009/018386, WO 2010/028797, W02010028796, WO
2010/028795, WO 2010/108127, WO 2010/136172, WO 2011/086091, WO
2011/133886, WO 2012/009544, WO 2013/003652, WO 2013/070565, WO
2012/162583, WO 2012/156430, WO 2013/174873, va WO 2014/022540, mdi tai

liéu dugc dua vao day bang cach vién dan.
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1. Khéng t6 hop kép dic hisu kép thiéu ving Fe

M6t phuong 4n cia sang ché dé cap dén khang t6 hop kép don gia dic hidu kép
bao gdm, va tot nhat 12 bao gdm, chudi polypeptit thir nhat va chudi polypeptit thir
hai, trinh ty ctia chiing cho phép céc chudi polypeptit nay lién két cong héa tri v6i
nhau dé tao ra khang t6 hop kép duoc két hop cong héa tri ma c6 kha ning lién két
dbng thoi vai epitop thir nhit (“Epitop 17) va epitop thit hai (Epitop 27), cac epitop
nay khong gidng hét véi epitop khac. Do d6, cac khang td hop kép dic hidu kép nay
chira mién “VL17/“VH1” ¢6 kha nang lién két v6i epitop thir nhat (VL epitop 1/VHEpitop
1) va mién “VL2”/“VH2” ¢6 kha ning lién két vé6i epitop thir hai (VLepitop 2/VHEpitop
2). Ky hidu “VL1” va “VHI” 1an luot ding dé chi mién chudi nhe bién dbi va mién
chudi ning bién d6i ma lién két voi epitop “thir nhat” ctia khang td hop kép dic hidu
kép nay. Tuwong ty, ky hiéu “VL2” va “VH2” lan luot dung dé chi, mién chudi nhe
bién dbi va mién chudi ning bién dbi ma lién két v6i epitop “thi hai” ciia khang t6
hop kép dic hiéu kép nay. Theo mdt phuong an, Epitop 1 clia phan tir khang t6 hop
kép nay 1a epitop cia LAG-3 va Epitop 2 clia cic phén tir khang t& hop kép nay
khong phai 1a epitop cia LAG-3 (vi du, d6 1a epitop cua B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, MHC 16p I hodc II, OX40, PD-
1, PD-L1, TCR, TIM-3, v.v.).

Mién VL ctia chudi polypeptit thir nhét ctia cdc khang t6 hop kép lién két LAG-
2 twong tac véi mién VH cua chudi polypeptit thir hai dé tao ra vi trf lién két epitop
chue ning thir nhét dic hiéu dbi voi khang nguyén thir nhét (nghia 13, LAG-3 hoic
khang nguyén chira epitop thi hai). Tuong tw, mién VL clia chudi polypeptit thi hai
tuong tac v6i mién VH cia chudi polypeptit thi nhéit dé tao ra vi tri lién két epitop
chire nang tht hai dic hidu d6i voi khang nguyén tht hai (nghia 13, khang nguyén
chira epitop thr hai hodc LAG-3). Vi vay, viéc lua chon mién VL va mién VH cla
chudi polypeptit thir nhat va thir hai duoc két hop, sao cho hai chudi polypeptit niy
ctia khang t& hop kép cung chira mién VL va mién VH c6 kha nang lién két véi ca
epitop cia LAG-3 va epitop thtr hai (nghia la, ching cung chaa mién
VL1raG-3/VHrAG-3 va VLEpitop 2/ VHEpitop 2)- BAt chip cdp cu thé ctia mién lién Kkét
(nghfa 13, VLEpitop 1/VHEpitop 1 hodc VLEpitop 2/ VHEpitop 2) €pitop ctia khang nguyén c6
Epitop 1 hodc epitop cua khang nguyén cé Epitop 2) dugc chi dinh 1a epitop thi nhéat
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s0 v&i epitop thir hai ciia khang to hop kép; thi ky hiéu nay ciling chi thich hop dbi
v6i sy ¢6 mit va dinh hudng cia cac mién cia chudi polypeptit ciia c4c phan tir lién

két theo sang ché.

Chudi polypeptit thir nhit theo phuong 4n vé khang td hop kép don gia dic
hi€u kép nay chira, theo chiéu tir diu tan N dén dau tan C, dau tan N, mién VL cia
khang thé don dong c6 kha nang lién két véi epitop thir nhét hoic mién VL cua
khang thé don dong c6 kha nang lién két v6i epitop tht hai (nghia 13, VLrac-3 hodc
VLpitop 2), peptit dém xen giita thir nhét (tc nhén lién két 1), mién VH cia khang
th& don dong c6 kha ning lién két v6i epitop thir hai (néu chudi polypeptit thit nhat
ndy chira VL1aG-3) hodc mién VH ctia khéng thé don dong c6 kha ning lién két voi
epitop thir nhit (néu chudi polypeptit thir nhat nay chira VLgpitop 2), peptit dém xen
gifta thi hai (tac nhén lién két 2), tiry y chira gbc xystein, mién kich thich heterodime
va dau tan C (Fig. 1).

Chudi polypeptit thit hai theo phuong 4n nay ctia khang t6 hop kép don gia dic
hiéu kép chira, theo chiéu tir diu tan N dén dau tan C, ddu tan N, mién VL cta khang
th don dong c6 kha ning lién két voi LAG-3 hogc mién VL cta khang thé don dong
¢6 kha nang lién két véi epitop thir hai (nghia 13, VLraG-3 hodc VLgpitop2, va 1a mién
VL khong duogc lra chon dé bao gdm trong chudi polypeptit thir nhét ctia khang tb
hop kép), peptit lién két xen giita (tac nhan lién két 1), mién VH cta khang thé don
dong c6 kha nang lién két véi epitop thir hai (néu chudi polypeptit thit hai nay chira
VLac-3) hodic mién VH cta khang thé don dong c¢6 kha nang lién két véi LAG-3
(néu chudi polypeptit thir hai nay chira VLEpiwp 2), peptit dém xen gifta thir hai (téc
nhan lién két 2) tuy ¥ chira gbc xystein, mién kich thich heterodime, va dau tan C

(Fig. 1).

Tt nhét 13, chidu dai cua peptit lién két xen gitta (vi dy, tdc nhan lién két 1)
ma tach riéng mién VL va mién VH nay) dugc chon loc dé vé& co ban ngan chin hoic
ngan chin hoan toan viéc mién VL va mién VH cta chudi polypeptit lién két vé6i
mdt chudi khac. Vi viy, mién VL va mién VH ciia chudi polypeptit thi nhit gan nhu
ho#c hoan toan khong c6 kha néng lién két v6i mot mién khéac. Twong tu, mién VL

va mién VH ctia chudi polypeptit thit hai gan nhu hodc hoan toan khong c6 kha ning
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lién két voi mot mién khéc. Peptit dém xen gifta (tac nhén lién két 1) dugc wu tién

cé trinh ty (SEQ ID NO:88): GGGSGGGG.

Chiéu dai va hop phan cta peptit lién két xen gitta thi hai (tac nhan lién két 2)
duge chon loc dua trén viée lwa chon mién kich thich heterodime. Théng thuong,
peptit lién két xen giita thir hai (tic nhan lién két 2) s& chira tir 3 dén 20 gdc axit
amin. Cu thé, khi mién kich thich heterodime khéng chtra gbc xystein, thi peptit lién
két xen gifra thir hai chira xystein (tac nhan lién két 2) duge st dung. Peptit dém xen
gifta thir hai chtra xystein (tac nhan lién két 2) s& chia 1, 2, 3 hoic nhiéu hon 3 gdc
xystein. Peptit dém chira xystein (tic nhan lién két 2) duge uu tién c6 trinh tur 1a SEQ
ID NO:89: GGCGGG. Theo cach khac, tac nhan lién két 2 khong chira xystein (vi
du, GGG, GGGS (SEQ ID N0O:90), LGGGSG (SEQ ID NO:91), GGGSGGGSGGG
(SEQ ID NO:92), ASTKG (SEQ ID NO:93), LEPKSS (SEQ ID NO:94), APSSS
(SEQID NO:95), v.v.) va mién kich thich heterodime chira xystein, nhur dwgc md ta
duéi day, duge sit dung. Tuy ¥, ca tac nhén lién két 2 chira xystein va mién kich

thich heterodime chira xystein déu dugc str dung.

Mién kich thich heterodime c¢6 thé 13 GVEPKSC (SEQ ID NO:96) hoic
VEPKSC (SEQ ID NO:97) hosic AEPKSC (SEQ ID NO:98) trén mot chudi
polypeptit va GFNRGEC (SEQ ID NO:99) hodc FNRGEC (SEQ ID NO:100) trén
chudi polypeptit con lai (US2007/0004909).

Tuy nhién, tdt hon nira 14, mién kich thich heterodime ctia cac khang t6 hop
kép nay dugc tao ra tur mét, hai, ba hodc bén mién xo4n lap ndi tiép c6 dién tich trai
dAu ma chira trinh tu c6 it nhét sdu, it nhit bay hodc it nhét tdm géc axit amin sao
cho mién kich thich heterodime nay c6 dién tich toan phan (Apostolovic, B. et al.
(2008)  “pH-Sensitivity of the E3/K3 Heterodimeric Coiled Coil”,
Biomacromolecules 9:3173-3180; Arndt, K.M. et al. (2001) “Helix-stabilized Fv
(hsFv) Antibody Fragments: Substituting the Constant Domains of a Fab Fragment
for a Heterodimeric Coiled-coil Domain”, J. Molec. Biol. 312:221-228; Arndt, K.M.
et al. (2002) “Comparison of In Vivo Selection and Rational Design of
Heterodimeric Coiled Coils”, Structure 10:1235-1248; Boucher, C. et al. (2010)
“Protein Detection By Western Blot Via Coiled—Coil Interactions”, Analytical
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Biochemistry 399:138-140; Cachia, P.J. et al. (2004) “Synthetic Peptide Vaccine
Development: Measurement Of Polyclonal Antibody Affinity And Cross-Reactivity
Using A New Peptide Capti{re And Release System For Surface Plasmon Resonance
Spectroscopy”, J. Mol. Recognit. 17:540-557; De Crescenzo, G.D. et al. (2003)
“Real-Time Monitoring of the Interactions of Two-Stranded de novo Designed
Coiled-Coils: Effect of Chain Length on the Kinetic and Thermodynamic Constants
of Binding”, Biochemistry 42:1754-1763; Fernandez-Rodriquez, J. et al. (2012)
“Induced Heterodimerization And Purification Of Two Target Proteins By A
Synthetic Coiled-Coil Tag”, Protein Science 21:511-519; Ghosh, T.S. et al. (2009)
“End-To-End And End-To-Middle Interhelical Interactions: New Classes Of
Interacting Helix Pairs In Protein Structures”, Acta Crystallographica D65:1032-
1041; Grigoryan, G. et al (2008) “Structural Specificity In Coiled-Coil
Interactions”, Curr. Opin. Struc. Biol. 18:477-483; Litowski, J.R. et al. (2002)
“Designing Heterodimeric Two-Stranded o-Helical Coiled-Coils: The Effects Of
Hydrophobicity And o-Helical Propensity On Protein Folding, Stability, And
Specificity”, J. Biol. Chem. 277:37272-37279; Steinkruger, J.D. et al. (2012) “The

"--d--d' Vertical Triad is Less Discriminating Than the a'--a--a' Vertical Triad in
the Antiparallel Coiled-coil Dimer Motif”, J. Amer. Chem. Soc. 134(5):2626—2633;
Straussman, R. et al. (2007) “Kinking the Coiled Coil — Negatively Charged
Residues at the Coiled-coil Interface”, J. Molec. Biol. 366:1232-1242; Tripet, B. et
al. (2002) “Kinetic Analysis of the Interactions between Troponin C and the C-
terminal Troponin I Regulatory Region and Validation of a New Peptide
Delivery/Capture System used for Surface Plasmon Resonance”, J. Molec. Biol.
323:345-362; Woolfson, D.N. (2005) “The Design Of Coiled-Coil Structures And
Assemblies”, Adv. Prot. Chem. 70:79-112; Zeng, Y. et al. (2008) “A Ligand-
Pseudoreceptor System Based on de novo Designed Peptides For The Generation
Of Adenoviral Vectors With Altered Tropism”, J. Gene Med. 10:355-367).

C4c mién xoan 13p nhu vay co thé 1a cac doan 13p chinh x4c hoic c6 thé c6 cac
doan thay thé. Vi du, mién xoén ctia mién kich thich heterodime ctia chudi polypeptit
thr nht ¢6 thé chira trinh tu ¢6 tam géc axit amin duoc chon dé mang lai dién tich

am cho mién kich thich heterodime nay, va mién xoan cua mién kich thich
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heterodime cua chudi polypeptit thir hai c6 thé chira trinh tu c¢6 tim gbc axit amin
dugc chon dé mang lai dién tich dwong cho mién kich thich heterodime nay. Khong
quan trong vong xodn nao dwoc cung cip cho chudi polypeptit thir nhit hoic thir hai,
mién 13, khi ca hai chudi polypeptit duoc tao ra ¢6 cac mién kich thich heterodime
nhu vAy, thi vong xoan c6 dién tich dwong duoc sir dung cho chudi polypeptit con
lai. Axit amin tich di¢n duwong c6 thé 1a lysin, arginin, histidin, v.v. va/hodc axit amin
tich dién 4m c6 thé 13 axit glutamic, axit aspartic, v.v.. Axit amin tich dién duong t6t
hon 1a lysin va/hodc axit amin tich dién &m t6t hon 13 axit glutamic. C6 thé 1a chi
duy nhét mot mién kich thich heterodime dugc sir dung (do mién nay s& tc ché sy
homodime hoéa va nhd d6 thiic diy su heterodime hoa), tuy nhién, t6t hon 14 ca chudi
polypeptit thir nhat va chudi polypeptit thit nhét thir hai ciia khang t& hop kép theo

sang ché déu chira mién kich thich heterodime.

Theo mdt phuong 4n dugc wu tién, mot trong cac mién kich thich heterodime
chira bdn mién xodn “vong xoin E” ndi tiép (SEQ ID NO:101: EVAALEK-
EVAALEK-EVAALEK-EVAALEK), géc glutamat cua n6 tao ra dién tich &m & do
pH = 7, trong khi mién con lai trong s6 cac mién kich thich heterodime s& chira bbn
mién xodn “vong xodn K” ndi tiép (SEQ ID NO:102: KVAALKE-KVAALKE-
KVAALKE-KVAALKE), gbc lysin ciia n6 sé& tao ra dién tich duong & do pH = 7.
Su ¢6 mit cua cac mién tich dién nhu vay thuc ddy su két hop gitta polypeptit thir
nhit va polypeptit thit hai, va vi vy tao thuan loi cho su tao thanh heterodime. Pugc
wu tién dic biét 1a mién kich thich heterodime trong d6 mdt trong bén mién xoén
“yong xoan E” ndi tiép néu trong SEQ ID NO:101 duge cai bién dé chua gbc xystein:
EVAACEK-EVAALEK-EVAALEK-EVAALEK (SEQ ID NO:103). Tuong tu, dac
biét dugc wu tién 1a mién kich thich heterodime trong dé mét trong bdn mién xoan
“vong xoan K” ndi tiép néu trong SEQ ID NO:102 dugc cai bién dé chua gbc

xystein: KVAACKE-KVAALKE-KVAALKE-KVAALKE (SEQ ID NO:104).

Nhu dugce boc 16 trong WO 2012/018687, dé cai thién céc tinh chit dwoc dong
hoc in vivo ciia khang t& hop kép, khang t& hop kép nay c6 thé duogc cai bién dé chua
phan polypeptit ctia protein lién két v6i huyét thanh & mot hodc nhidu dau tan cta
khang t& hop kép. Tot nhét 13, phan polypeptit clia protein lién két voi huyét thanh

nay duge bd tri & dlu tan C cta khang té hop kép. Albumin 13 protein phd bién nhat
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trong huyét trong va c6 thdi gian ban thai & ngudi 1a 19 ngay. Albumin c¢6 mot vai
vi trf lién két phan tr nhé ma cho phép no lién két khong cong hoa tri véi cac protein
khac va nhd d6 kéo dai thdi gian ban thai trong huyét thanh ciia ching. Mién lién
két albumin 3 (ABD3) cta protein G ctia ching Streptococcus G148 gbm 46 gbe
axit amin tao ra b6 ba xodn On dinh va c6 tinh ddc hiéu lién két albumin rong
(Johansson, M.U. et al. (2002) “Structure, Specificity, And Mode Of Interaction For
Bacterial Albumin-Binding Modules”, J. Biol. Chem. 277(10):8114-8120. Vi vy,
phén polypeptit duoc wu tién dic biét cla protein lién két v6i huyét thanh dé cai
thién céc tinh chit dugc dong hoc in vivo ciia khang t& hop kép 1a mién lién két
albumin (ABD) tir protein G cla streptococcal, va t6t hon nita 13, mién lién két
albumin 3 (ABD3) cuia protein G cua ching Streptococcus G148 (SEQ ID NO:105):
LAEAKVLANR ELDKYGVSDY YKNLIDNAKS AEGVKALIDE ILAALP.

Nhu duge boc 10 trong WO 2012/162068 (duge dua vao day bang cach vién
dan), bién thé “dugc loai mién dich” néu trong SEQ ID NO:105 ¢6 kha ning lam
giam bdt hodc loai bo sy lién két két MHC 16p I1. Dya trén cic két qua dot bién két
hop, céc t6 hop doan thay thé sau day duogc coi 14 c4c doan thay thé vu tién dé taora
ABD dugc loai mién dich nhu vay: 66D/70S +71A; 66S/70S +71A; 66S/70S +79A;
64A/65A/T1A; 64A/65A/T1A+66S; 64A/65A/T1A+66D; 64A/65A/T1A+66E;
64A/65A/T9A+66S; 64A/65A/T9A+66D; 64A/65A/79A+66E. ABD bién thé c6 cac
cai bién L64A, I165A va D79A hoic céac cai bién N66S, T70S va D79A. ABD dugc
loai mién dich bién thé c6 trinh tu axit amin:

LAEAKVLANR ELDKYGVSDY YKNLIDeNAKS70 A7:EGVKALIDE ILAALP

(SEQ ID NO:106),

hodc trinh tu axit amin:

LAEAKVLANR ELDKYGVSDY YKN§64§65NNAKT VEGVKALIA79E ILAALP
(SEQ ID NO:107),

hodc trinh tu axit amin:

LAEAKVLANR ELDKYGVSDY YKNLI§66NAK§70 VEGVKALIA7¢E ILAALP
(SEQ ID NO:108),

dugce dic biét vu tién do ABD dugc loai mién dich nay vé co ban bi€u hién sy lién

két kiéu dai trong khi tao ra su lién két MHC 16p II giam. Vi vay, chudi polypeptit
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thir nhét ctia khang t6 hop kép nay c6 ABD chira tic nhén lién két thir ba (tac nhan
lién két 3) tét hon 13 dugce dit & dau tan C d6i voi mién vong xodn E (hodc vong
xo4n K) ctia chudi polypeptit ndy sao cho dé xen vao giita mién vong xoén E (hoic
vong x04n K) va ABD (ma tét hon 12 ABD duoc loai mién dich). Trinh ty dugc uu

tién dbi véi tac nhan lién két 3 nay 1a SEQ ID NO:90: GGGS.

2. Khéng t6 hop kép dic hiéu kép chira viing Fc

Mot phuong 4n cua sang ché dé cap dén céc khang t6 hop kép dic hiéu kép
chira ving Fc c6 kha ning lién két déng thoi véi LAG-3 va epitop tht hai (vi dy,
B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, MHC
16p I hodc II, OX40, PD-1, PD-L1, TCR, TIM-3, v.v.). Viéc thém mién CH2-CH3
ctia IgG vao mdt hodc ca hai chudi polypeptit cua khang t6 hop kép, sao cho viéc
tao phirc cac chudi ctia khang td hop kép din dén viéc tao thanh ving Fe, lam ting
thoi gian béan thai sinh hoc va/hodc 1am thay di héa tri ciia khang td hop kép. Viée
két hop mién CH2-CH3 ctia IgG 1én trén ca hai polypeptit ciia khang t6 hop kép nay
cho phép tao ra khang t8 hop kép chira ving Fc dic hiéu kép hai chudi (Fig. 2).

Theo cach khac, viéc két hop mién CH2-CH3 ctia IgG 1én trén chi mt trong
cac polypeptit cua khang t6 hop kép cho phép tao ra khang t6 hop kép chira viing Fe
dic hidu kép bdn chudi phirc tap hon (cac hinh vé& tir Fig. 3A dén Fig. 3C). Fig. 3C
thé hién khéang td hop kép bbn chudi dai dién c6 mién nhe hing dinh (CL) va mién
CHI1 ning hang dinh, tuy nhién cdc ménh cla cac mién nay ciing nhu cac polypeptit
khac c6 thé duge sir dung thay thé cho nhau (xem, vi dy, cac hinh v& Fig. 3A va Fig.
3B, Cong bb don My s6 2013-0295121; 2010-0174053 va 2009-0060910; Cong bd
don Chau Au sé EP 2714079; EP 2601216; EP 2376109; EP 2158221 va Céng b
don sang ché quéc t& s6 WO 2012/162068; WO 2012/018687; WO 2010/080538).
Do d6, vi du, thay vi mién CHI, ngudi c6 hiu biét trung binh c6 thé st dung peptit
¢ trinh tu axit amin GVEPKSC (SEQ ID NO:96) VEPKSC (SEQ ID NO:97), hodc
AEPKSC (SEQ ID NO:98), co6 ngudn gbc tir mién ban 18 cua IgG ngudi, va thay vi
mién CL, ngudi c6 hiéu biét trung binh c6 thé st dung 6 axit amin dau tan C ctia
chudi nhe kapa ngudi, GFNRGEC (SEQ ID NO:99) hodc FNRGEC (SEQ ID
NO:100). Khang 6 hop kép bdn chudi chira peptit dai dién duge thé hién trén Fig.
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3A. Theo céach khéc, hodc ngoai ra, nguodi ¢ hiéu biét trung binh c6 thé st dung
peptit chtra cic mién vong xoén lién ké c6 dién tich trai ddu nhu mién X0An “vong
xo4n E” (SEQ ID NO:101: EVAALEK-EVAALEK-EVAALEK-EVAALEK hoic
SEQ ID NO:103: EVAACEK-EVAALEK-EVAALEK-EVAALEK); vi mién
“vong xoin K” (SEQ ID NO:102: KVAALKE-KVAALKE-KVAALKE-
KVAALKE hoic SEQ ID NO:104: KVAACKE-KVAALKE-KVAAIKE-
KVAALKE). Mién vong xoén dai dién chira khang t6 hop kép bon chudi dugc thé
hién trén Fig. 3B.

Phan tt khang t6 hop kép chira ving Fc theo sang ché thudong bao gbm cac
peptit lién két xen giita (t4c nhan lién két) bd sung. Thong thudng, cac tac nhan lién
két b sung chura tir 3 dén 20 gbc axit amin. TAc nhan lién két bd sung hozc thay thé
c6 thé dugc sit dung trong phén tir khang t5 hop kép chira viing Fc theo séng ché bao
gbm: GGGS (SEQ ID NO0:90), LGGGSG (SEQ ID NO:91), GGGSGGGSGGG
(SEQ ID NO:92), ASTKG (SEQ ID NO:93), DKTHTCPPCP (SEQ ID NO:109),
LEPKSS (SEQ ID NO:94), APSSS (SEQ ID NO:95), va APSSSPME (SEQ ID
NO:110), LEPKSADKTHTCPPC (SEQ ID NO:111), GGC, va GGG. SEQ ID
NO:94 ¢6 thé dugc sit dung thay cho GGG hoic GGC dé dé tach dong. Ngoai ra,
axit amin GGG, hogc SEQ ID NO:94 ¢6 thé & ngay truée SEQ ID NO:109 dé tao ra
tac nhan lien két thay thé: GGGDKTHTCPPCP (SEQ ID NO:112); va
LEPKSSDKTHTCPPCP; (SEQ ID NO:113). Phan t khang t6 hop kép chira ving
Fc theo sang ché ¢6 thé két hop viing ban 18 ctia IgG ngoai hodc & vi tri clia tac nhan
lién két. Ving ban 18 duoc néu 1am vi du bao gdm: EPKSCDKTHTCPPCP (SEQ
ID NO:114) tx IgGl, ERKCCVECPPCP (SEQ ID NO:115) tr IgG2,
ESKYGPPCPSCP (SEQ ID NO:116) tir IgG4, va ESKYGPPCPPCP (SEQ ID
NO:117) bién thé ban 18 IgG4 chtta phan thay thé én dinh dé 1am giam sy trao d6i

chuoi.

Nhu duge néu trén cac hinh v& tir Fig. 3A dén Fig. 3C, cac khang td hop kép
theo sang ché c6 thé chira bén chudi khac nhau. Chudi polypeptit thi nhét va thi ba
cta khang t6 hop kép nay chira ba mién: (i) mién chira VL1, (i) mién chia VH2,
(iii) mién kich thich heterodime va (iv) mién chta trinh ty¢ CH2-CH3. Chudi

polypeptit thir hai va thi tu chtra: (i) mién chta VL2, (ii) mién chtta VHI va (iii)
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mién kich thich heterodime, tai d6 mién kich thich heterodime thiic ddy su dime hoa
ctia chudi polypeptit thir nhit/thtr ba véi chudi polypeptit thir hai/tht tu. Mién VL
va/hodc mién VH cta chudi polypeptit thit ba va thir tu, va mién VL va/hoic mién
VH cua chudi polypeptit thir nhat va tht hai c6 thé gidng hoic khac nhau dé cho
phép su lién két bbn gia 12 dic hidu don, dac hidu kép hodc dic hiéu bon. Ky hiéu
“VL3” va “VH3” 1an luot chi, mién chudi nhe bién dbi va mién chudi ning bién dbi
lién két epitop “th& ba” ctia khang td hop kép nay (“Epitop 3”). Tuong tu, ky hiéu
“VL4” va “VH4” 1dn lugt chi, mién chudi nhe bién di va mién chudi ning bién ddi
lién két epitop “thi tu” ctia khang t6 hop kép nay (“Epitop 4”). Chu tric tong quat
cta chudi polypeptit ctia khang t6 hop kép chtra viing Fe bdn chudi dai dién theo

sang ché dugc néu trong Bang 2:

Béang 2

Chudi thir hai | NH,-VL2-VHI1-HPD-COOH

Chudi tht nhit | NH,-VL1-VH2-HPD-CH2-CH3-COOH

Chudi thit nhét | NH,-VL1-VH2-HPD-CH2-CH3-COOH
Chudi thit hai | NH2-VL2-VH1-HPD-COOH

Chudi thir hai | NH,-VL2-VH1-HPD-COOH

Chudi tht nhit | NH,-VL1-VH2-HPD-CH2-CH3-COOH
Chudi thtt ba | NHz-VL3-VH4-HPD-CH2-CH3-COOH
Chudi thir tv | NH2-VL4-VH3-HPD-COOH

HPD = mién kich thich heterodime

Dic hi¢u kép

Dac hiéu bon

Theo mdt phuong 4n cu thé, cic khing t6 hop kép theo sang ché 1a khang td
hop kép chtra Fe déc hiéu kép, bbn gia (nghia 13, co bbn vi tri lién két epitop), (cac
hinh v& tir Fig. 3A dén Fig. 3C) bao gbm tdng cong bdn chudi polypeptit. Khéng tb
hop kép chira Fe déc hi€u kép, bbn gi4 theo sang ché bao gdm hai vi tri lién két
epitop dac hiéu mién dich dbi véi LAG-3 (c6 thé c6 kha ning lién két v6i cing mot
epitop ctia LAG-3 hodc céc epitop khac nhau ctia LAG-3), va hai vi tri lién két epitop
dac hiéu dbi voi epitop tht hai (vi du, B7-H3, B7-H4, BTLA, CD40, CD80, CD86,
CD137, CTLA-4, ICOS, KIR, MHC 16p I hodc II, 0X40, PD-1, PD-L1, TCR, TIM-
3, ).
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Theo mot phwong an khéc, khang t6 hop kép chira ving Fe dic hiéu kép c6 thé
chira ba chudi polypeptit. Polypeptit thir nhat ctia khang td hop kép nay chira ba
mién: (i) mién chtra VL1, (ii) mién chita VH2 va (iii) mién chia trinh ty CH2-CH3.
Polypeptit thi hai ctia khang t6 hop kép nay chira: (i) mién chira VL2, (ii) mién chta
VHI1 va (iii) mién kich thich heterodime héa va lién két cong héa tri véi chudi
polypeptit thir nhét ciia khang t4 hop kép d6. Polypeptit thir ba ciia khang t6 hop kép
ndy chita trinh tw CH2-CH3. Vi v4y, chudi polypeptit thir nhit va thir hai ctia cac
khéang t4 hop kép nay két hop vi nhau dé tao ra vi tri lién két VL1/VHI c6 kha ning
lién két v6i epitop thir nhét, ciing nhur vi tri lién két VL2/VH2 c6 kha ning lién két
v6i epitop thir hai. Polypeptit thir nhat va thit hai lién két voi mot polypeptit khac
thong qua lién két disulfua gdm céc gbc xystein trong mién tht ba twong tng cua
chiing. Luu v, chudi polypeptit thir nhét va thit ba tao phirc v&i mdt chudi polypeptit
khac dé tao ra ving Fc dugc 1am 6n dinh thong qua lién két disulfua. C4c khang to
hop kép nay cé hoat lyc ting cudng. Cac hinh vé Fig. 4A va Fig. 4B minh hoa chu
trac cia khang t& hop kép nay. Khang t6 hop kép dic hiéu kép chira ving Fc nay c6
thé c¢6 mot trong hai huéng (Bang 3):

Bang 3
. , Chudi tht ba NH,-CH2-CH3-COOH
Hudng thir _ .
nhét Chudi thir nhat NH,-VL1-VH2-HPD-CH2-CH3-COOH

Chudi tht hai NH,-VL2-VH1-HPD-COOH

Chudi thtt ba NH,-CH2-CH3-COOH

Huéng thit hai | Chudi thérnhdt | NH,-CH2-CH3-VL1-VH2-HPD-COOH

Chudi tht hai NH,-VL2-VH1-HPD-COOH
HPD = mién kich thich heterodime

Theo mdt phwong 4an cu thé, cac khing t6 hop kép theo sang ché 1a khang tb
hop kép chira Fc dac hiéu kép, hai gia (nghia 1a, c6 hai vi tri lién két epitop), (cac
hinh v& tir Fig. 4A dén Fig. 4B) bao gébm tdng cong ba chudi polypeptit. Khang t6
hop kép chtta Fc dic hiéu kép, hai gia theo sang ché chira mot vi tri lién két epitop
dic hidu mién dich di v6i LAG-3, va mot vi tri lién két epitop dic hiéu dbi véi
epitop thir hai (vi du, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-
4, 1COS, KIR, LAG-3 MHC 16p I hoic I, 0X40, PD-L1, TCR, TIM-3, v.v.).
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Theo mdt phuong an khac, khang t& hop kép chira ving Fc dic hiéu kép c6 thé
chtra tong cong nam chudi polypeptit. Theo mot phuwong an cu thé, hai trong s6 nam
chudi polypeptit nay c6 ciing trinh tur axit amin. Chudi polypeptit thir nhét ciia khang
t hop kép nay chira: (i) mién chra VHI, (ii) mién chtra CH1, va (iii) mién chira
trinh tw CH2-CH3. Chudi polypeptit thir nhat c6 thé 13 chudi ning cta khéng thé
chtra VH1 va ving hang dinh chudi nzng. Chudi polypeptit thit hai va tht nim cta
khang tb hop kép nay chira: (i) mién chta VL1, va (i) mién chita CL. Chudi
polypeptit thit hai va/hodc tht ndm cua khang t6 hop kép nay c6 thé 1a chudi nhe ciia
khang thé chtra VL1 b sung cho VH1 ciia chudi polypeptit thit nhét/thtr ba. Chudi
polypeptit thir nhét, thit hai va/hodc thir nim c6 thé duoc phéan 1ap khéi cac khang
thé c6 trong ty nhién. Theo mdt cich khéc, ching c6 thé dugc xdy dung cau tric
theo cach tai t& hop. Chudi polypeptit thir ba ctia khang t6 hop kép nay chua: (i)
mién chita VH1, (ii) mién chra CH1, (iii) mién chira trinh tw CH2-CH3, (iv) mién
chira VL2, (v) mién chira VH3 va (vi) mién kich thich heterodime, tai d6 mién kich
thich heterodime nay thac diy su dime héa cia chudi thit ba véi chudi tht tu.
Polypeptit thir tu cia khang t6 hop kép nay chira: (i) mién chira VL3, (ii) mién chira
VH2 va (iii) mién kich thich heterodime hoéa va lién két cong hoa tri v6i chudi

polypeptit tht ba ctia khang t6 hop kép do.

Vi vay, chudi polypeptit thir nhét va tht hai, va tht ba va thir nim ctia khéng
t8 hop kép nay két hop véi nhau dé tao ra hai vi tri lién két VL1/VH1 c6 kha ning
lién két vai epitop thir nhit. Chudi polypeptit thit ba va thit tu cua khéng t6 hop kép
nay két hop v6i nhau dé tao ra vi tri lién két VL2/VH2 c6 kha nang lién két vé6i
epitop thw hai, cling nhu vi trf lién két VL3/VH3 ¢6 kha ning lién két v6i epitop thtr
ba. Polypeptit thir nhat va thi ba lién két voi mot polypeptit khac thong qua lién két
disulfua gdm céc gbc xystein & cac ving hing dinh twong {mg cua ching. Luu y,
chudi polypeptit thi nhét va tht ba tao phitc v6i mot chudi polypeptit khac dé tao ra
ving Fc. Cac khang t5 hop kép ndy c6 hoat luc ting cuong. Fig. 5 minh hoa cAu triic -
cta cac khang t6 hop kép nay. Can hiéu ring cac mién VL1/VHI, VL2/VH2, va
VL3/VH3 c6 thé gibng hodc khac nhau d& cho phép lién két 1a ddc higu don, dic
hiéu kép hoic dic hiéu ba. Tuy nhién, nhu duogc dé xuét trong ban mo ta, cic mién

nay t6t hon 13 dugc chon loc dé lién két v6i LAG-3 va epitop tht hai (hodc epitop
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tht hai va thtt ba (vi du, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137,
CTLA-4,ICOS, KIR, LAG-3 MHC 16p I hodc I, 0X40, PD-L1, TCR, TIM-3, v.v.).
Epitop tht hai va thi ba c6 thé 13 cac epitop khac nhau clia cing mdt phén tir khang
nguyén, hodic c6 thé 1a epitop clia cic phan tir khang nguyén khac nhau. Cac khia

canh nhu vay cua sang ché duge md ta chi ti€t dudi day.

Vi vy, mién VL va VH ciia chudi polypeptit duoc lwa chon dé tao ra vi tri lién
két VL/VH dic hiéu d6i véi cac epitop mong mudn. Vi tri lién két VL/VH duoc tao
ra nhd su két hop cuia cac chudi polypeptit c6 thé gidng hoic khac nhau dé cho phép
lién két bdn gia 1a dic hiéu don, dic hiéu kép, dic hi¢u ba hodc dic hiéu bdn. Cu
thé, cac mién VL va VH ¢6 thé dugc lya chon sao cho khang td hop kép dac hi¢u
kép c6 thé chira hai vi tri lién két di véi epitop thir nhit va hai vi tri lién két d6i véi
epitop thir hai, hodc ba vi tri lién két d6i véi epitop thi nhit va mét vi tri lién két ddi
v6i epitop thir hai, hodc hai vi tri lién két dbi véi epitop thir nhat, mot vi tri lién két
d6i v6i epitop thir hai va mot vi trf lién két d6i véi epitop thir ba (nhu duge thé hién
trén Fig. 5). CAu truc tdng quat ctia chudi polypeptit ctia khang t6 hop kép chira ving

Fc nam chudi dai dién theo sang ché dugc néu trong Bang 4:
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Béang 4
Chudi thir hai | NH-VL1-CL-COOH
Chudi th@t nhit | NH,-VH1-CH1-CH2-CH3-COOH
3‘1‘3 ;ueu kép Chu3i thit ba I(\:IESXIHI-CHl-CH2-CH3-VL2-VH2-HPD-
Chudi th ndm | NH»-VL1-CL-COOH
Chudi thir tu NH,-VL2-VH2-HPD-COOH
Chudi tht hai | NH-VL1-CL-COOH
Chudi tht nhdt | NH,-VH1-CH1-CH2-CH3-COOH
Diac higu kép | chuai thit ba NH,-VH1-CH1-CH2-CH3-VL1-VH2-HPD-
(3x1) COOH

Chudi tht nim

NH,-VL1-CL-COOH

Chudi thir tu NH»-VL2-VH1-HPD-COOH
Chudi ththai | NH,-VL1-CL-COOH
Chudi thit nhdt | NH,-VH1-CH1-CH2-CH3-COOH

Dachiéuba | o a0 NH,-VH1-CH1-CH2-CH3-VL2-VH3-HPD-

(2x1x1)

COOH

Chudi tht nim

NH,-VL1-CL-COOH

Chudi thi tu

NH:-VL3-VH2-HPD-COOH

HPD = mién kich thich heterodime

Theo mot phuong an cu thé, cac khang td hop kép theo sang ché 13 khang t6
hop kép chira Fc déc hiéu kép, bbn gi4 (nghia 13, c6 bdn vi tri lién két epitop) bao
gbm téng cong nam chudi polypeptit c6 hai vi tri lién két d6i v6i epitop thir nhat va
hai vi tri lién két ddi véi epitop thit hai. Theo mdt phwong 4n, khang t6 hop kép chira
Fc dic hidu kép, bbn gid theo sang ché chira hai vi tri lién két epitop dic hidu mién
dich dbi v6i LAG-3 (c6 thé c6 kha nang lién két véi cling mot epitop cia LAG-3
hodc céc epitop khac nhau cia LAG-3), va hai vi trf lién két epitop déc hiéu dbi véi
epitop thir hai (vi dy, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-
4,1COS, KIR, LAG-3 MHC 16p I hodc II, 0X40, PD-L1, TCR, TIM-3, v.v.). Theo
mdt phuong 4n khéc, khang t6 hop kép chira Fe déc higu kép, bdn gi4 theo sang ché
chira ba vi trf lién két epitop dic hiéu mién dich d6i v6i LAG-3 (c6 thé c6 kha ning
lién két v6i cing mdt epitop ctia LAG-3 hoic véi céc epitop khac nhau cia LAG-3),
va mot vi tri lién Kkét epitop déc hiéu dbi véi epitop thr hai (vi dy, B7-H3, B7-H4,
BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3 MHC 16p I hodc
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I, 0X40, PD-L1, TCR, TIM-3, v.v.). Theo mdt phuong an khéac, khang t& hop kép
chira Fe dic hiéu kép, bdn gia theo sang ché chira mét vi tri lién két epitop dic hidu
mién dich dbi véi LAG-3, va ba vi tri lién két epitop dic hiéu dbi véi epitop thir hai
(vi du, B7-H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR,
LAG-3 MHC 16p I hodc I, 0X40, PD-L1, TCR, TIM-3, v.v.).

3. Phan tir lién két dic hiéu kép ba gia chia ving Fe

Mot phuong an khéc ciia sang ché @& cap dén phan tir lién két dic hiéu kép, ba
gia, chira ving Fc, va ¢6 kha néng lién két ddng thoi véi epitop thir nhét, epitop thir
hai va epitop thir ba, trong d6 it nhat mot trong cac epitop nay khong gidng hét vai
mdt epitop khac trong sb cac epitop nay. Do d6, khang t& hop kép dic hiéu kép nay
chita mién “VL1”/“VHI1” c6 kha ning lién két v6i epitop thir nhit, mién
“VL2”/“VH2” c¢6 kha ning lién két véi epitop thir hai va mién “VL3”/“VH3” c6 kha
ning lién két v6i epitop thir ba. Theo mot phwong 4n, mdt hojc hai trong sb cac
epitop nay la epitop ciia LAG-3 va mdt epitop khac (hodc epitop con lai) trong s6
céac epitop nay khong phai 1a epitop cia LAG-3 (vi du, epitop cia B7-H3, B7-H4,
BTLA, CD40, CD80, CD86,CD137, CTLA-4,1COS, KIR, LAG-3, MHC I6p I hodc
11, 0X40, PD-1, PD-L1, TCR, TIM-3, v.v.). Phén tir lién két dic hiéu kép ba gia nay
chira ba vi tri lién két epitop, hai trong s6 d6 1 mién lién két kiéu khang t6 hop kép,
tao ra vi tri li€n két A va vi tri lién két B, va mot trong s d6 1a mién lién két kiéu
khong phai khang td hop kép, tao ra vi tri lién két C (xem, vi du, cac hinh v& tir Fig.
6A dén Fig. 6F, va don yéu cdu cip bing ddc quyén sing ché quéc té sb:

PCT/US15/33081; va PCT/US15/33076).

Thong thudng, phén tir lién két ba gid theo séng ché chtra bdn chudi polypeptit
khac nhau (xem c4c hinh v& tir Fig. 6A dén Fig. 6B), tuy nhién, cic phan t& ndy c6
thé chira s lvong chudi polypeptit it hon hodc nhidu hon, vi du, bang cach dung hop
chubi polypeptit ndy véi mot chudi polypeptit khac (vi du, thong qua lién két peptit)
hodc bang cach “phan chia” chudi polypeptit nay dé tao ra chudi polypeptit bd sung,
hodc bing cach két hop chudi polypeptit it hon hodc bd sung théng qua lién két
disulfua. C4c hinh v& Fig. 6B dén Fig. 6F minh hoa khia canh nay cta sang ché bang

céch thé hién so lugc cac phén tir 6 ba chudi polypeptit nhu vay. Nhu dugc thé hién
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trén c4c hinh v& Fig. 6A dén Fig. 6F, phan tir lién két ba gia theo sang ché 6 thé co
céc huéng thay thé trong d6 mién lién két kiéu khang t6 hop kép 14 dau tan N (céc
hinh v& Fig. 6A, Fig. 6C va Fig. 6D) hodc du tan C (c4c hinh vé& Fig. 6B, Fig. 6E

va Fig. 6F) dbi véi ving Fec.

Theo c4c phwong an nhit dinh, chudi polypeptit thit nhét ciia phan tr lién két
ba gia nay theo sang ché chira: (i) mién chira VL1, (ii) mién chira VH2, (iii) mién
kich thich heterodime, va (iv) mién chira trinh tw CH2-CH3. Mién VL1 va VL2 nim
& dAu tan N hodc dau tan C dbi v6i mién chira CH2-CH3 nhu dugc néu trong Bang
5 (c4c hinh vé& Fig. 6A va Fig. 6B). Chudi polypeptit thtt hai theo cac phuong 4n nhur
vay chua: (i) mién chira VL2, (ii) mién chira VHI, va (iii) mién kich thich
heterodime. Chudi polypeptit thit ba theo cdc phuong an nhu vay chua: (i) mién chira
VH3, (ii) mién chira CHI va (iii) mién chtra trinh tw CH2-CH3. Chudi polypeptit
thir ba c6 thé 13 chudi ning cta khang thé chira VH3 va viing hing dinh chudi ning.
Polypeptit thit tu theo cac phuong 4n nhu vy chira: (i) mién chtra VL3 va (i) mién
chira CL. Chudi polypeptit thir tu c6 thé 12 chudi nhe cia khang thé chira VL3 bb
sung vao VH3 cuia chudi polypeptit thit ba. Chudi polypeptit thir ba hodc thir tu c6
thé dugc phan 1ap khoi cac khang thé ¢6 trong tu nhién. Theo mot cach khac, ching
c6 thé dugc xay dung ciu triic theo cach tai t6 hop, tdng hop hodc bing phuong tién
khéc.

Mién chudi nhe bién ddi cua chudi polypeptit thir nhat va thit hai dugc tach ra
khoi mién chudi ning bién ddi cta chudi polypeptit nay bing tac nhén lién két dém
xen gitta ¢6 chiéu dai qua ngin dé cho phép mién VL1/VH2 cua ching (hoic
VL2/VH1 cua chung) két hop v6i nhau dé tao ra vi tri lién két epitop c6 kha ning
lién két v6i epitop thir nhat hodc epitop thit hai. Peptit dém xen gilta dugc uu tién
(tac nhan lién két 1) cho myc dich nay c6 trinh tu (SEQ ID NO:14): GGGSGGGG.
C4c mién khac cua phan tr lién két ba gia co thé duoc tach ra bdi mot hodc nhiéu
peptit dém xen giita, tiry y chira gbc xystein. CAc tac nhan lién két néu 1am vi dy hiru
ich dé tao ra phén tr lién két ba gia dugc dé cp trong ban mo ta va cling dugc dé
cép trong Don yéu cau cAp bang doc quyén sang ché quéc té sb: PCT/US15/33081;
va PCT/US15/33076. Vi vay, chucx)ivpolypeptit ther nhat va thi hai ctia phan tir lién
két ba gia nay két hop v6i nhau dé tao ra vi tri lién két VL1/VHI c6 kha nang lién
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két v6i epitop thtr nhét, ciing nhur vi tri lién két VL2/VH2 c6 kha ning lién két véi
epitop thit hai. Chudi polypeptit thit ba va thr tu cia phan ti lién két ba gia nay két
hop v6i nhau dé tao ra vi tri lién két VL3/VH3 c6 kha ning lién két v6i epitop thu
ba.

Nhu dugc mo ta & trén, phén tir lién két ba gia theo sang ché c6 thé chira ba
polypeptit. Phéan tir lién két ba gi4 chira ba chudi polypeptit nay c6 thé thu dugc bang
cach lién két cac mién cia du tan N cia polypeptit thir tu véi mién chira VH3 cia
polypeptit thit ba. Theo c4ch khéc, chudi polypeptit thit ba clia phan tir lién két ba
gi4 theo sang ché chira ba mién sau dugc sit dung: (i) mién chira VL3, (ii) mién chira
VH3, va (iii) mién chira trinh tw CH2-CH3, trong d6 VL3 va VH3 duoc dat cach xa
khoi mot mién khéc béi peptit dém xen gitta du dai (it nhét 9 gbc axit amin hoic

nhidu hon) d& cho phép két hop cac mién nay d8 tao ra vi tri lién két epitop.

Cén hidu ring cac mién VL1/VH1, VL2/VH2, va VL3/VH3 ctia phan tir khang
t6 hop kép nay co thé giéng nhau hogc khic nhau dé cho phép lién két ma 1a dic
hiéu don, dic hiéu kép hodc dic hiéu ba. Tuy nhién, nhu dugc dé cap trong ban mo
t4 ndy, cdc mién nay tét hon 13 dugc chon loc dé lién két LAG-3 va epitop thi hai
(hodc epitop thir hai va epitop thir ba) (t6t hon 13, cac epitop nay 1a epitop ctia B7-
H3, B7-H4, BTLA, CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3
MHC 16p I hodc IT, OX40, PD-L1, TCR, TIM-3, v.v.).

Cu thé, mién VL va mién VH c6 thé duoc chon loc sao cho phan ti lién két ba
gia chira hai vi tri lién két d6i voi epitop thit nhat va mot vi tri lién két ddi vai epitop
thir hai, hodc mot vi trf lién két déi véi epitop thir nhat va hai vi trf lién két ddi véi
epitop thtr hai, hodc mdt vi tri li€én két dbi voi epitop thir nhét, mot vi trf lién két dbi
v6i epitop thtr hai va mot vi tri lién két dbi v6i epitop thi ba. Céu tric tbng quat ctia
chudi polypeptit clia phan tit lién két ba gia dai dién theo sang ché dugc thé hién trén

c4c hinh v& tir Fig. 6A dén Fig. 6F va trong Bang 5:
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Bang 5

E;“Ol th | H,-VL2-VH1-HPD-COOH

Hudng thir nhat bon | Chudi thr w0 v 1 vp0 HPD-CH2-CH3-COOH

chudi nhat
Chudi thir ba | NH,-VH3-CH1-CH2-CH3-COOH
Chudi thtt tv | NH,-VL3-CL-COOH
g’iuo‘ th | \H,-VL2-VH1-HPD-COOH

Huéng thirhai bon | Chudi thir | \y ~ps o391 1-VEH2-HPD COOH

chubi nhat
Chudi thtt ba | NIL-VEH3-CH1-CH2-CH3-COOH
Chudi thtt tr | NH,-VL3-CL-COOH
Chudi thir | Ny v 2-VHI-HPD-COOH

, , A hai

Huéng thir nhat ba Chudi thir

chudi nhéuto NH,-VL1-VH2-HPD-CH2-CH3-COOH
Chudi tht ba | NH,-VL3-VI3-HPD-CH2-CH3-COOH
Chuodi thir |\ V12 VHI-HPD-COOH

, s hai

Hudng tht hai ba Chudi thir

chudi e NH,-CH2-CH3-VL1-VH2-HPD COOH
Chudi thir ba | NH,-VL3-VH3-HPD-CH2-CH3-COOH

HPD = mién kich thich heterodime

Mot phwong an theo sang ché dé cap dén phan tir lién két dic hiéu kép ba gia
chira hai vi trf lién két epitop dbi véi LAG-3 va mt vi tri lién két epitop ddi voi
epitop thtr hai ¢6 mit trén phén tir khac v6i LAG-3 (vi dy, B7-H3, B7-H4, BTLA,
CD40, CD80, CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, MHC 16p I hodc II,
0X40, PD-L1, TCR, TIM-3, v.v.). Hai vi tri lién két epitop dbi voi LAG-3 c6 thé
lién két v6i cing mot epitop hodc cac epitop khac nhau. Mot phuong an khéc cua
sang ché @& cap dén phan tir lién két ddc hiéu kép ba gia chira, mot vi tri lién két
epitop ddi v6i LAG-3 va hai vi tri lién két epitop lién két khang nguyén thir hai c6
mit trén phin t& khac véi LAG-3 (vi dy, B7-H3, B7-H4, BTLA, CD40, CD30,
CD86, CD137, CTLA-4, ICOS, KIR, LAG-3, MHC 16p I hodc II, OX40, PD-L1,
TCR, TIM-3, v.v.). Hai vi tri lién két epitop di v6i khéng nguyén th hai 6 thé lién
két v6i cling mot epitop hodc cac epitop khac nhau cia khang nguyén (vi du, cac
epitop gidng hodc khac nhau ciia LAG-3). Nhu dugc d& cap & trén, phén tir lién két

dic hiéu kép ba gid nay co thé chira ba hodc bén chudi polypeptit.
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VIL. Mién hing dinh va ving Fc

Sang ché d& cap dén mién hing dinh cta khang thé hitu ich trong viéc tao ra
phan tir 1ién két LAG-3 (vi du, khang thé, khang t6 hop kép, phan tir lién két ba gia,

v.v.) theo sang ché.

Mién CL duge vu tién 13 mién CL Kapa cta IgG & ngudi. Trinh ty axit amin
ctiia mién CL Kapa & ngudi duoc néu 1am vi du 1a (SEQ ID NO:118):
RTVAAPSVFI FPPSDEQLKS GTASVVCLLN NEFYPREAKVQ WKVDNALQSG
NSQESVTEQD SKDSTYSLSS TLTLSKADYE KHKVYACEVT HQGLSSPVTK
SEFNRGEC
Theo cach khac, mién CL duogc néu 1am vi du 13 mién CL Lamda cta IgG &
nguoi. Trinh ty axit amin cua mién CL Kapa & ngudi duge néu lam vi du 1a (SEQ
ID NO:119):
QPKAAPSVTL FPPSSEELQA NKATLVCLIS DFYPGAVTVA WKADSSPVKA
GVETTPSKQS NNKYAASSYL SLTPEQWKSH RSYSCQVTHE GSTVEKTVAP
TECS
Nhu dugc dé cip trong ban mo ta ndy, phén ti lién két LAG-3 theo sang ché
¢6 thé chira ving Fc. Ving Fc clia phan t ndy theo séng ché c6 thé co isotyp bat ky
(vi du, IgG1, IgG2, IgG3, hodc IgG4). Phén ti lién két LAG-3 theo séng ché con ¢6
thé chira mién CH1 va/hodc ving ban 18. Khi ¢6 mit, mién CH1 va/hodc ving ban
18 ¢6 thé co isotyp bat ky (vi du, IgG1, IgG2, IgG3, hodc IgG4), va t6t hon 1a ¢6

cung mdt isotyp la ving Fc mong mudn.

Mién CH1 dugc néu lam vi du 1a mién CH cta IgG1 nguoi. Trinh tu axit amin
ctia mién CH1 cua IgG1 ngudi duge néu lam vi du 1a (SEQ ID NO:120):
ASTKGPSVFP LAPSSKSTSG GTAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQSS GLYSLSSVVT VPSSSLGTQT YICNVNHKPS NTKVDKRV
Mién CH1 dugc néu lam vi du 13 mién CH ctia IgG2 ngudi. Trinh ty axit amin
ctia mién CH1 ctia IgG2 ngudi duge néu lam vi dy 12 (SEQ ID NO:121):
ASTKGPSVFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQOSS GLYSLSSVVT VPSSNFGTQT YTCNVDHKPS NTKVDKTV
Mién CHI1 dugc néu lam vi du 1a mién CH1 ctia IgG4 ngudi. Trinh ty axit amin

ctia mién CH1 cua IgG4 ngudi duge néu lam vi dy 1a (SEQ ID NO:122):
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ASTKGPSVEFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQSS GLYSLSSVVT VPSSSLGTKT YTCNVDHKPS NTKVDKRV
Mot ving ban 18 dwoc néu lam vi du 13 viing ban 1& ctia IgG1 ¢ ngudi. Trinh tu
axit amin ctia ving ban 18 ctia IgG1 & ngudi duoc néu lam vi du 13 (SEQ ID NO:114):

EPKSCDKTHTCPPCP.

Mot ving ban 18 khic dwoc néu 1am vi du 13 ving ban 18 cia IgG2 & nguoi.
Trinh tu axit amin cia viing ban 1& ctia IgG2 & nguoi duge néu lam vi du 13 (SEQ

ID NO:115): ERKCCVECPPCP.

Mot ving ban 18 khac duge néu 1am vi du 13 ving ban 1& cia IgG4 & ngudi.
Trinh tu axit amin cia ving ban 1& cta IgG4 & ngudi duge néu lam vi du 13 (SEQ
ID NO:116): ESKYGPPCPSCP. Nhu duge md ta & day, viing ban 1& cua IgG4 c6 thé
chtra d6t bién 6n dinh nhu doan thay thé S228P. Trinh ty axit amin ctia viing ban 18
cia IgG4 dugc lam dn dinh dugc néu lam vi du 1a (SEQ ID NO:117):
ESKYGPPCPPCP.

Vung Fc cua phéan tir chirta vung Fc (vi du, khang thé, khang td hop kép, va
phan tir ba gi4) theo sang ché c6 thé 1 viing Fc hoan chinh (vi dy, viing Fc cia IgG
hoan chinh) hodc chi 12 mt manh cia ving Fc. Tuy y, ving Fc cua phén tir chira
ving Fe theo sang ché thiéu gbc axit amin lysin d4u tan C. Cu thé, ving Fc ctia phan
t&r chtra ving Fe theo sang ché c6 thé 1a ving Fe bién thé dugc xi 1y k§ thuat. Mic
du ving Fc cla phan tir chira vung Fec dédc hiéu kép theo sang ché ¢6 thé c6 kha ning
lién két v6i mot hodc nhidu thu thé Fc (vi du, (cac) FeyR), t6t hon nita 13 ving Fc
bién thé nay co lién két bién ddi véi FeyRIA (CD64), FeyRIIA (CD32A), FeyRIIB
(CD32B), FcyRIIIA (CD16a) hoac FcyRIIIB (CD16b) (so vé6i kha ning lién két
dugc biéu hién & ving Fe kiéu dai) hodc c6 kha nang lién két vé co ban giam di hodc
khong c¢6 kha ning lién két véi (cac) thu thé e ché. Vi vay, ving Fc ctia phan tir
chira ving Fc theo sang ché co thé bao gdm phin nao hodc toan by mién CH2
va/hoidc phﬁn ndo hodc toan bd mién CH3 ctia ving Fc hoan chinh, hodc c6 thé chura
trinh tw CH2 bién thé va/hoic CH3 bién thé (c6 thé bao gdm, vi du, mdt hodc nhiéu
cai bién cai xen va/hoic mdt hodc nhiéu cai bién 1am khuyét véi cac mién CH2 hoic

CH3 cua ving Fc hoan chinh). Viing Fc nay c6 thé chira phan polypeptit khong phai
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ctia Fe, hodc c6 thé chira cac phan ciia viing Fc hoan chinh khdng c6 trong tu nhién,
hodc c6 thé bao gdm céc dinh huréng khong c6 trong tw nhién cua mién CH2 va/hoic
CH3 (nhu, vi dy, hai mién CH2 hoic hai mién CH3, hoic theo chiéu tir ddu tan N

dén dau tan C, mién CH3 dugc lién két voi mién CH2, v.v. ).

Cai bién ving Fc ma dugc nhan biét 1a 1am thay d6i chirc nang tac dong da
dugc biét dén trong linh vire k¥ thuat ndy, bao gdm céc ci bién 1am ting kha ning
lién két voi cac thu thé hoat héa (vi du, FeyRIIA (CD16A) va lam giam kha ning
lién két vai cac thu thé vc ché (vi du, FcyRIIB (CD32B) (xem, vi du, Stavenhagen,
JB. et al. (2007) “Fc Optimization Of Therapeutic Antibodies Enhances Their
Ability To Kill Tumor Cells In Vitro And Controls Tumor Expansion In Vivo Via
Low-Affinity Activating Fcgamma Receptors”, Cancer Res. 57(18):8882-8890). Cac
bién thé duogc néu lam vi du ctia ving Fc ctia IgG1 & ngudi ¢6 kha ning lién két
giam v6&i CD32B va/hodc kha ning lién két ting v6i CD16A chira c4c doan thay thé
F243L, R292P, Y300L, V3051 hoic P296L. Cac doan thay thé axit amin nay co thé
c6 mat trong vung Fc cia [gG1 & nguoi trong t8 hop hoic td hop con bét ky. Theo
mot phuong an, bién thé ving Fc cia IgG1 & ngudi chira doan thay thé F243L,
R292P va Y300L. Theo modt phuong 4n khac, bién thé ving Fc cua IgG1 & nguoi
chtra cac doan thay thé F243L, R292P, Y300L, V3051 va P296L.

Cu thé, dugc wu tién theo sang ché 1a mién CH2-CH3 ctia chudi polypeptit cua
phén tir chra vung Fc theo sang ché dé biéu hién kha ning lién két giam (hogc gin
nhu khéng lién két) v6i FeyRIA (CD64), FeyRIIA (CD32A), FeyRIIB (CD32B),
FcyRIIIA (CD16a) hodc FeyRIIIB (CD16b) (so véi kha ndng lién két dugc biéu hién
& ving Fe ciia IgG1 kiéu dai (SEQ ID NO:1). Viing Fe bién thé va cdc dang dot bién
c6 kha nang didu tiét su lién két bién d6i nhu vay dugc md ta & trén. Theo mot
phuong &n cu thé, phan tir chtra viing Fc theo sang ché chira ving Fc cua IgG biéu
hién chtrc niing tac dong ADCC giam. Theo mdt phuwong 4n dugc uu tién, mién CH2-
CH3 cua chudi polypeptit thi nhét va/hoic thtr ba ciia cdc phan tir nay bao gbm 1,
2, hodc 3 doan thay thé bat ky trong sb cac doan thay thé: L234A, L235A, N297Q,
va N297G. Theo mét phuong an khac, bién thé ving Fc cia IgG & nguoi chita doan
thay thé N297Q, doan thay thé N297G, cac doan thay thé L234A va L235A hodc
doan thay thé D265A, do cac dot bién nay loai bo kha ning lién két FcR. Theo cach
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khac, mién CH2-CH3 clia ving Fc ma vdn biéu hién kha nang lién két giam (hodc
gin nhu khong lién két) v6i FeyRIIIA (CD16a) va/hodc chirc ning tic dong giam
(so v6i kha ning lién két duoc bidu hién bai ving Fe cua IgG1 kiu dai (SEQ ID
NO:1)) duoc str dung. Theo mdt phuong 4n cu thé, phan tir chira ving Fc theo sang
ché chira viing Fc ctia IgG2 (SEQ ID NO:2) hoic ving Fc ciia IgG4 (SEQ ID:NO:4).
Khi ving Fc ciia IgG4 duge sir dung, sang ché con bao gdm viée dua dot bién 1am
6n dinh vao, nhu doan thay thé S228P cua vung ban 18 dugc md ta & trén (xem, vi
du, SEQ ID NO:117). Do céc doan thay thé N297G, N297Q, 1L.234A, L235A va
D265A loai bé chitc ning tac dong, nén trong mét sb trudng hop trong d6 chirc ning

tac dong dugc mong doi, thi cic doan thay thé nay t6t hon 13 khong duge st dung.

Trinh tr IgG1 duge vu tién dbi v6i mién CH2 va mién CH3 cta phan ti lién

két LAG-3 theo sang ché c6 cac doan thay thé L234A/L235A (SEQ ID NO:123):

APEAAGGPSV
PEVKENWYVD
QDWLNGKEYK
LPPSREEMTK
YKTTPPVLDS
ALHNHYTOQKS

FLEPPKPKDT
GVEVHNAKTK
CKVSNKALPA
NQVSLTCLVK
DGSFFLYSKL
LSLSPGX

LMISRTPEVT
PREEQYNSTY
PIEKTISKAK
GFYPSDIAVE
TVDKSRWQOOG

CVVVDVSHED
RVVSVLTVLH
GOQPREPQVYT
WESNGQPENN
NVESCSVMHE

trong d6, X 1a lysin (K) hodc khong c6 mit.

Cu thé, dugc uu tién theo sang ché 12 ving Fc ctia chudi polypeptit ciia phan
t&r chira ving Fc theo sang ché dé biéu hién thoi gian ban thai trong huyét thanh ting
(so v&i thoi gian ban thai duge biéu hién béi Fe kiéu dai twong tmg). Ving Fc bién
thé va cac dang dot bién biéu hién thoi gian ban thai trong huyét thanh kéo dai dugc
md ta & trén. Theo mot phurong an dwoc wu tién, mién CH2-CH3 clia chudi polypeptit
thir nhat va/hodic tht ba cua phan tir chira ving Fc nay bao gém 1, 2, hoic 3 doan
thay thé bat ky trong sb céc doan thay thé: M252Y, S254T va T256E. Sang ché con

bao gdm céc phan tir chira ving Fe theo sang ché bao gdbm ving Fc bién thé chua:

(A)  mot hodc nhidu dot bién 1am bién dbi chirc ning tac dong va/hodc
FcyR; va
(B)  mdt hodc nhidu dot bién kéo dai thoi gian ban thai trong huyét thanh.

-97-



39331

Trinh ty IgG1 duoc wu tién ddi v6i mién CH2 va CH3 clia phan tit chra viing
Fc theo sang ché chta cic doan thay thé L234A/L235A/M252Y/S254T/T256E
(SEQ ID NO:124):

APEAAGGPSV
PEVKEFNWYVD
QDWLNGKEYK
LPPSREEMTK
YKTTPPVLDS
ALHNHYTOQKS

FLEPPKPKDT
GVEVHNAKTK
CKVSNKALPA
NQVSLTCLVK
DGSFFLYSKL
LSLSPGX

LYITREPEVT
PREEQYNSTY
PTEKTISKAK
GFYPSDIAVE

TVDKSRWQOG

trong d6, X 1a lysin (K) hodc khong c6 mat

CVVVDVSHED
RVVSVLTVLH
GOQPREPQVYT
WESNGQPENN
NVEFSCSVMHE

Trinh tu IgG4 dugc wu tién dbi véi mién CH2 va mién CH3 cua phan tir chta
ving Fc theo sang ché chira cic doan thay thé M252Y/S254T/T256E (SEQ ID
NO:125):

APEFLGGPSV
PEVQEFNWYVD
ODWLNGKEYK
LPPSQEEMTK
YKTTPPVLDS
ALHNHYTOQKS

FLEPPKPKDT
GVEVHNAKTK
CKVSNKGLPS
NQVSLTCLVK
DGSFFLYSRL
LSLSLGX

LYITREPEVT
PREEQFNSTY
SIEKTISKAK
GFYPSDIAVE
TVDKSRWQEG

CVVVDVSQED
RVVSVLTVLH
GOQPREPQVYT
WESNGQOPENN
NVESCSVMHE

trong d6, X 1a lysin (K) hodc khong c6 mat

Dbi v6i cac khang t6 hop kép va phén tir lién két ba gid ma chudi polypeptit
thir nhét va tha ba ciia n6 khong gidng hét nhau), mong mudn 1a Iam giam hodc ngéan
chin sy homodime héa xay ra gitta mién CH2-CH3 ctia hai chudi polypeptit thir nhét
hodc gifta cac mién CH2-CH3 ctia hai chudi polypeptit tht ba. Mién CH2 va/hoic
CH3 cua chudi polypeptit nay khong can gidng hét vé trinh tu, va thuén loi 1 dugc
cai bién dé tao diéu kién cho viéc tao phuc gitta hai chudi polypeptit d6. Vi dy, doan
thay thé axit amin (t&t hon 12 thay thé bang axit amin chita nhém bén 16n tao ra “phén
khéa”, vi du, tryptophan) c6 thé dugc dwa vao mién CH2 hoic CH3 sao cho su can
tr& trong khoéng gian s& ngén chan su twong tic voi mién dot bién tuong tu va ép
mién dot bién nay bét cap voi mién ma dot bién bd trg, hodc bd sung vao doé, da duoc
xt ly k¥ thuat, nghia 1a, “phan 6” (vi du, doan thay thé bang glyxin). Tap hop cac
dot bién nhu vay c6 thé duge xir Iy k¥ thuat thanh cip polypeptit bét ky chira mién
CH2-CH3 ma tao ra vang Fc. Phuong phap xt ly k¥ thuét protein dé tao thuan loi

cho viéc heterodime héa so véi homodime hoa 1a da biét 13 trong linh vuc k¥ thuat
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ndy, dic biét 1a ddi vai vide xir Iy k¥ thuat cac phan tir gidng globulin mién dich, va
dugc bao gdm trong ban md ta nay (xem vi du, Ridgway et al. (1996) “ ‘Knobs-Into-
Holes’ Engineering Of Antibody CH3 Domains For Heavy Chain
Heterodimerization”, Protein Engr. 9:617-621, Atwell et al. (1997) “Stable
Heterodimers From Remodeling The Domain Interface Of A Homodimer Using A
Phage Display Library”, J. Mol. Biol. 270: 26-35, va Xie et al. (2005) “4 New
Format Of Bispecific Antibody: Highly Efficient Heterodimerization, Expression
And Tumor Cell Lysis ”, J. Immunol. Methods 296:95-101; mdi tai liéu dugc dua vao
day bang cach vién din). Tt hon 1a “phin khéa” dugc xir ly k§ thuat thanh mién
CH2-CH3 ciia chudi polypeptit thir nhat va “phan 6” duge xir Iy k§ thuat thanh mién
CH2-CH3 cta chudi polypeptit thi ba clia khang t6 hop kép chira ba chudi
polypeptit. Vi vay, “phan khéa” s& hd trg viéc ngan chin chudi polypeptit thi nhét
homodime héa théng qua mién CH2 va/hoic CH3 ctia n6. Do chudi polypeptit thit
ba t6t hon 14 chira doan thay thé “4”, nén né sé& heterodime héa véi chudi polypeptit
thir nhét cling nhu homodime hoéa véi chinh né. Chién lugc nay c6 thé dugc sir dung
cho cac khang td hop kép va phan tir lién két ba gia chira ba, bdn hodc nam chudi
nhu dugc néu chi tiét & trén, trong d6 “phan khoa” dugc xir 1y k§ thuat thanh mién
CH2-CH3 ctia chudi polypeptit thit nhét va “phan §” duoc xtr Iy k¥ thuat thanh mién
CH2-CH3 cua chudi polypeptit thit ba.

Phan khoéa uu tién duge tao ra bang cach cai bién ving Fe cia IgG dé chua cai
bién T366W. Phan & uvu tién dugc tao ra bing cach cai bién ving Fc ciia IgG dé chta
cai bién T366S, L368A va Y407V. Dé hd trg viéc tinh ché homodime cta chudi
polypeptit thir ba mang phan b tir phan tir chira viing Fc dang heterodime dic hiéu
kép cudi ciing, thi vi trf lién két protein A ctia mién CH2 va CH3 ctia chudi polypeptit
thit ba tét hon 1a duge tao dot bién bang doan thay thé axit amin & vi tri 435 (H435R).
Vi vay, homodime ctia chudi polypeptit thit ba mang phan & khong lién két véi
protein A, trong khi d6 heterodime déc hi¢u kép s€ van giit duge kha ning lién két
vé6i protein A cia né thdng qua vi tri lién két protein A trén chudi polypeptit thir
nhat. Theo mot phwong 4n thay thé, chudi polypeptit thit ba mang phan 6 c6 thé két
hop cac doan thay thé axit amin & vi tri 434 va 435 (N434A/N435K).
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Trinh tu axit amin ctia I[gG1 dugce uu tién dbi v6i mién CH2 va CH3 cua chudi
polypeptit thir nhit ciia phan tir chira viing Fc theo sang ché c6 trinh ty “mang phan
khéa” (SEQ ID NO:126):

APEAAGGPSV
PEVKENWYVD
QDWLNGKEYK
LPPSREEMTK
YKTTPPVLDS
ALHNHYTQKS

FLFPPKPKDT
GVEVHNAKTK
CKVSNKALPA
NQVSLWCLVK
DGSFFLYSKL
LSLSPGX

LMISRTPEVT
PREEQYNSTY
PTEKTISKAK
GEFYPSDIAVE
TVDKSRWQOG

CVVVDVSHED
RVVSVLTVLH
GQPREPQVYT
WESNGQOPENN
NVESCSVMHE

trong d6, X 1a lysin (K) hodc khong c6 mat

Trinh tu axit amin ciia I[gG1 dugc uu tién d6i vi mién CH2 va CH3 cua chudi
polypeptit thit hai cia phén tir chira vung Fc theo sang ché c6 hai chudi polypeptit
(hodc chudi polypeptit thit ba ctia phan tir chira ving Fe ¢6 ba, bbn, hodc nam chudi

polypeptit) s€ cd trinh ty “mang phén §” (SEQ ID NO:127):

APEAAGGPSV
PEVKFNWYVD
QDWLNGKEYK
LPPSREEMTK
YKTTPPVLDS
ALHNRYTQKS

FLFPPKPKDT
GVEVHNAKTK
CKVSNKALPA
NQVSLSCAVK
DGSFFLVSKL
LSLSPGX

LMISRTPEVT
PREEQYNSTY
PTEKTISKAK
GFYPSDIAVE
TVDKSRWQOG

CVVVDVSHED
RVVSVLTVLH
GOQPREPQVYT
WESNGQPENN
NVESCSVMHE

trong do, X 1a lysin (K) hodc khong c6 mat

Cén phai lvu ¥ rdng mién CH2-CH3 néu trong SEQ ID NO:126 va SEQ ID
NO:127 bao gdm doan thay thé & vi tri 234 béng alanin va 235 bang alanin, va do
d6 tao ra ving Fc biéu hién kha ning lién két giam (hodc gan nhu khong lién két)
v6i FcyRIA (CD64), FeyRITA (CD32A), FeyRIIB (CD32B), FeyRIIIA (CD16a)
hoic FeyRIIIB (CD16b) (so v6i kha ning lién két duge bidu hién boi ving Fe kidu
dai (SEQID NO:1). Sang ché con bao gdbm mién CH2-CH3 nhu vy, chira gbc alanin
& vi tri 234 va/hodc 235 Vé/hoac cac doan thay thé khac va/hodc bd sung ma cai bién
chtrc ning tac dong va/hodc hoat tinh lién két FyR cua ving Fc. Sang ché con bao
gém mién CH2-CH3 nhu vdy, con chira mot hodc nhiéu doan thay thé axit amin kéo
dai thoi gian bén thai. Cu thé, sang ché bao gdm mién CH2-CH3 mang phén 6 nhu
vay va mang phén khoa nhu vay con chita M252Y/S254T/T256E.
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T6t hon 14 chudi polypeptit thir nhat s& c6 trinh ty CH2-CH3 “mang phén
khéa”, nhu trinh ty SEQ ID NO:126. Tuy nhién, cin nhén ra ring mién CH2-CH3
“mang phan 6” (vi du, SEQ ID NO:127) ¢6 thé dugc sir dung trong chudi polypeptit
thr nhét, trong truong hop d6, mién CH2-CH3 “mang phan khoéa” (vi du, SEQ ID
NO:126) duoc st dung trong chudi polypeptit thit hai ctia phan tir chtta ving Fc theo
sang ché c6 hai chudi polypeptit (hodc chudi polypeptit thir ba ciia phan tir chira

viing Fc ¢6 ba, bdn, hoic nam chudi polypeptit).

Nhu dugc néu chi tiét & trén, sang ché bao gdbm phan tir chira ving Fe (vi du,
cac khang thé va khang t4 hop kép chira viing Fc) c¢6 mién CH2 va mién CH3 kiéu
dai, hoac co mién CH2 va mién CH3 chira tb hop cta céc doan thay thé dugec mo ta
G trén. Trinh tu axit amin duge néu lam vi du cda mién CH2-CH3 cua IgGlchua
bién thé nhu vy 1a (SEQ ID NO:128):

APEX1X2GGPSV  FLEFPPKPKDT  LX3IX4RXsPEVT CVVVDVSHED
PEVKENWYVD GVEVHNAKTK  PREEQYNSTY RVVSVLTVLH
ODWLNGKEYK CKVSNKALPA  PIEKTISKAK GOPREPQVYT
LPPSREEMTK NQVSLXeCX7VK GEFYPSDIAVE WESNGQPENN
YKTTPPVLDS DGSFFLXgSKL TVDKSRWQOQOG NVESCSVMHE
ATHX9X10YTQKS LSLSPGXi11

trong do:

(a) X1 va Xs déula L (kidu dai), hodc déu 12 A (lién két FcyR giam);

(b) X3, Xa, va Xs 1an luot 1a M, S va T (kiéu dai), hodc1a Y, T va
E (thoi gian ban thai kéo dai),

(c) X, X7, va Xg 1an Iuot 14 T, L va Y (kiéu dai), hodc 1a W, L va
Y (phin khoa), hoic S, A va V (phan 6);

(d) Xo va X1 1an luot 12 N va H (kiéu dai), hodc 12 N va R (khong
lién két protein A), hoic A va K (khong lién két protein A); va

(e) Xi1 1a K hodc khong c6 mat

Theo cac phuong 4n khéc, sang ché bao gbm phén ti lién két LAG-3 chta
mién CH2 va/hodc CH3 da duge xir 1y k§ thuat dé tao thuén loi cho viéc heterodime
hoéa hon so v6i homodime héa bang cach st dung cac dot bién da biét trong linh vuc
k¥ thuat nay, nhu cac dot bién dugc boc 16 trong cong bd don sang ché québc té sb
WO 2007/110205; WO 2011/143545; WO 2012/058768; WO 2013/06867, tit ca

c4c tai lidu nay duge dua vao day bang cach vién dan.
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VIIL Khéng thé tham chiéu

A. Khéang thé khang LAG-3 tham chiéu

Pé danh gia va mo ta phan ti lién két khang LAG-3 méi theo sang ché, khang
thé tham chiéu sau duoc sir dung: 25F7 (BMS-986016, Medarex/BMS, dugc ky hi¢u
trong ban mo ta 1a “LAG-3 mAb A”).

I. 25F7 (“LAG-3 mAb A”)

Trinh ty axit amin cia mién VH ciia 25F7 (“LAG-3 mAb A”) (SEQ ID
NO:129) duoc thé hién dudi day (géc CDRy dugc thé hién bang cach gach chan):

QVQLQQWGAG LLKPSETLSL TCAVYGGSES DYYWNWIRQP PGKGLEWIGE
INHNGNTNSN PSLKSRVTLS LDTSKNQEFSL KLRSVTAADT AVYYCAFGYS
DYEYNWEFDPW GQGTLVTVSS

Trinh tu axit amin cia mién VL cia 25F7 (“LAG-3 mAb A”) (SEQ ID
NO:130) dugce thé hién duéi day (gbc CDRL duge thé hién bang cach gach chan):

EIVLTQSPAT LSLSPGERAT LSCRASQSIS SYLAWYQQKP GQAPRLLIYD
ASNRATGIPA RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ RSNWPLTFGQ
GTNLEIK

B. Khéng thé khang PD-1 tham chiéu

Dé danh gia va mo ta hoat tinh clia phén tt lién két LAG-3 méi theo sang ché
két hop voi khang thé khang PD-1, thi khang thé tham chiéu c6 thé dugc sir dung.
Céc khéang thé dic hiéu mién dich ddi véi PD-1 1a da biét (xem, vi du, Patent My sb
8008449; 8552154; Cong bd don sang ché qubc t& s6 WO 2012/135408; WO
2012/145549; va WO 2013/014668) va bao gdm: nivolumab (con dugc biét dén 1a
5C4, BMS-936558, ONO-4538, MDX-1106, va dugc ban dudi tén OPDIVO® béi
Bristol-Myers Squibb) dugc ky hiéu trong ban moé ta la “PD-1 mAb 17
pembrolizumab (trudc day duoc biét dén 1a lambrolizumab, con dugc biét dén 1a
MK-3475, SCH-900475, va dugc ban dudi tén KEYTRUDA® bdi Merck) dugc ky
hiéu trong ban mo ta 12 “PD-1 mAb 2”; EH12.2H7 (Dana Farber) dugc ky hi¢u trong
ban md ta 12 “PD-1 mAb 3”; pidilizumab (con dugc biét dén 12 CT-011, CureTech,)
duoc ky hiéu trong ban md ta 1a “PD-1 mAb 4”.
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1. Nivolumab (“PD-1 mAb 17)

Trinh tu axit amin ciia mién bién d6i chudi ning ciia PD-1 mAb 1 ¢6 trinh tu
axit amin (SEQ ID NO:131) (cac gbc CDRy dugce thé hién bang cach gach chan):

QOVQLVESGGG VVQPGRSLRL DCKASGITFS NSGMHWVRQA PGKGLEWVAV
IWYDGSKRYY ADSVKGRFTI SRDNSKNTLF LOMNSLRAED TAVYYCATND
DYWGQGTLVT VSS

Trinh ty axit amin ctia mién bién ddi chudi nhe ctia PD-1 mAb 1 c6 trinh tu
axit amin (SEQ ID NO:132) (cac gbc CDRy, dugc thé hién bing cach gach chan):

EIVLTQSPAT LSLSPGERAT LSCRASQSVS SYLAWYQQKP GQAPRLLIYD
ASNRATGIPA RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SSNWPRTFGQ
GTKVEIK

2. Pembrolizumab (“PD-1 mAb 2”)
Trinh tu axit amin cia mién bién ddi chubi ning ctia PD-1 mAb 2 c6 trinh ty

axit amin (SEQ ID NO:133) (gbc CDRy dugc thé hién bang cach gach chan):

QVQLVQSGVE VKKPGASVKV SCKASGYTFEFT NYYMYWVRQA PGQGLEWMGG
INPSNGGTNF NEKFKNRVTL TTDSSTTTAY MELKSLQEFDD TAVYYCARRD
YRFDMGEFDYW GQGTTVTVSS

Trinh ty axit amin cia mién bién ddi chudi nhe ctia PD-1 mAb 2 c6 trinh tu
axit amin (SEQ ID NO:134) (gbc CDRy dugc thé hién bang cach gach chan):

EIVLTQSPAT LSLSPGERAT LSCRASKGVS TSGYSYLHWY QOKPGQAPRL
LIYLASYLES GVPARFSGSG SGTDFTLTIS SLEPEDFAVY YCQHSRDLPL
TEFGGGTKVEIK

3. EH12.2H7 (“PD-1 mAb 3”)
Trinh tu axit amin ctia mién bién ddi chudi ning ctia PD-1 mAb 3 ¢6 trinh tu
axit amin (SEQ ID NO:135) (gbc CDRy dugc thé hién bang cach gach chén):

QVQLQOQSGAE LAKPGASVQM SCKASGYSFT SSWIHWVKQR PGQGLEWIGY
IYPSTGFTEY NQKFKDKATL TADKSSSTAY MQLSSLTSED SAVYYCARWR
DSSGYHAMDY WGQGTSVTVSS

Trinh tu axit amin cua mién bién d6i chudi nhe cua PD-1 mAb 3 ¢6 trinh ty
axit amin (SEQ ID NO:136) (gbc CDRy, duoc thé hién bang cach gach chan):

DIVLTQSPAS LTVSLGQRAT ISCRASQSVS TSGYSYMHWY QQKPGQPPKL
LIKFGSNLES GIPARFSGSG SGTDFTLNIH PVEEEDTATY YCQHSWEIPY
TFGGGTKLEI K
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4. Pidilizumab (“PD-1 mAb 4”)

Trinh ty axit amin ctia mién bién dbi chudi ning cia PD-1 mAb 4 c6 trinh tu
axit amin (SEQ ID NO:137) (géc CDRy dugc thé hién biang cach gach chan):

QVQLVQSGSE LKKPGASVKI SCKASGYTEFT NYGMNWVROQA PGQGLOWMGW
INTDSGESTY AEEFKGREVE SLDTSVNTAY LQITSLTAED TGMYFCVRVG
YDALDYWGQG TLVTVSS

Trinh tu axit amin cta mién bién dbi chudi nhe ctia PD-1 mAb 4 ¢6 trinh ty
axit amin (SEQ ID NO:138) (gbc CDRy, dugc thé hién bang cach gach chan):

EIVLTQSPSS LSASVGDRVT ITCSARSSVS YMHWEQQKPG KAPKLWIYRT
SNLASGVPSR FSGSGSGTSY CLTINSLQPE DFATYYCQQR SSFPLTEGGG
TKLEIK

IX. Phuong phép san xuét

Polypeptit khang LAG-3, va cac chét chi van, chit d6i khang va chét diéu bién
LAG-3 khac ¢6 th8 dugc tao ra tir polynucleotit va/hodc trinh tw clia cac khang thé
LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mADb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc
LAG-3 mADb 6 bang cic phuong phap da biét trong linh vuc k§ thuat nay, vi dy, tbng
hop hodc tai td hop. Mét phwong phép san xudt chét chi vAn, chit d6i khang va chit
diéu bién peptit nay bao gém téng hop héa hoc polypeptit, sau do dén xtr ly trong
cac didu kién oxy hoa thich hop dé thu dugc cu hinh tu nhién, tic 13, lién két
disulfua chinh x4c. Quy trinh nay c6 thé dugc thuc hién bang cach st dung cac
phuong phép da biét béi ngudi c6 hiéu biét trung binh trong linh virc k¥ thuat nay
(xem, vi duy, Kelley, R. F. et al. (1990) In: GENETIC ENGINEERING PRINCIPLES AND
METHODS, Setlow, J.K. Ed., Plenum Press, N.Y., vol. 12, pp 1-19; Stewart, J.M et
al. (1984) SOLID PHASE PEPTIDE SYNTHESIS, Pierce Chemical Co., Rockford, IL;
xem cd trong cac Patent M§ s6 4105603; 3972859; 3842067; va 3862925).

Polypeptit theo sang ché c6 thé dugce tao ra mdt cach thuan loi béng cach st
dung k¥ thuat tbng hop peptit pha ran (Merrifield, B. (1986) “Solid Phase
Synthesis”, Science 232(4748):341-347; Houghten, R.A. (1985) “General Method
For The Rapid Solid-Phase Synthesis Of Large Numbers Of Peptides: Specificity Of
Antigen-Antibody Interaction At The Level Of Individual Amino Acids”, Proc. Natl.
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Acad. Sci. (U.S.A.) 82(15):5131-5135; Ganesan, A. (2006) “Solid-Phase Synthesis
In The Twenty-First Century”, Mini Rev. Med. Chem. 6(1):3-10).

Theo mét cach khac nita, cac khang thé ngudi day du c6 mot hoic nhiéu CDR
trong sb cac CDR ctia LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb
4, LAG-3 mADb 5, hodc LAG-3 mAb 6 hodc canh tranh v6i LAG-3 mAb 1, LAG-3
mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hoic LAG-3 mAb 6 dé lién
két v6i LAG-3 ngudi hodc dang c6 thé hoa tan ciia nd ¢ thé thu duoc thong qua
viéc st dung chudt nhét c6 ban trén thi trudng ma da duogc xir Iy k¥ thuat dé biu
hién protein globulin mién dich ngudi dic hiéu. Pong vat chuyén gen duogc thiét ké
dé tao ra dap img mién dich thich hgp hon (vi dy, khang thé nguoi day da) hodc dap
(mg mién dich manh hon ciing c6 thé dugc sir dung dé tao ra khang thé duoc 1am
gibng nhu ctia ngudi hodc khang thé cua ngudi. Céac vi du vé k¥ thuat nay la
XENOMOUSE™ (Abgenix, Inc., Fremont, CA) va HUMAB-MOUSE® va TC

MOUSE™ (c3 hai déu tir Medarex, Inc., Princeton, NJ).

Theo cach khac, cac khang thé ¢6 thé duogc tao ra theo cach tai td hop va duge
bidu hién bang cach sit dung phwong phép bét ky da biét trong linh vuc k¥ thuat nay.
Céc khang thé c6 thé dugc tao ra theo cich téi t6 hop bang cach phan 1ap trudc tién
1a cac khang thé co duogc tir dong vat chu, thu dugce trinh tu gen, va su dung trinh tu
gen ndy dé biéu hién khang thé theo cach tai t& hop trong té bao chi (vi du, té bao
CHO). Mot phuong phép khac ma co thé dwgc st dung 14 bidu hién trinh ty khang
thé & cay trdng (vi du, cay thudc 18) hoic sita chuyén gen. Cic phuong phap thich
hop dé biéu hién khang thé theo cach tai td hop & cay trdng hodc sita da dugc boc 10
(xem, vi du, Peeters et al. (2001) “Production Of Antibodies And Antibody
Fragments In Plants”, Vaccine 19:2756; Lonberg, N. et al. (1995) “Human
Antibodies From Transgenic Mice”, Int. Rev. Immunol 13:65-93; va Pollock ef al.
(1999) “Transgenic Milk As A Method For The Production Of Recombinant
Antibodies”, J. Immunol Methods 231:147-157). Céc phuong phép thich hop dé tao
ra cac dan xuét cia khang thé, vi du, dugc 1am gidng nhu ciia ngudi, chudi don, v.v.
1a d3 biét trong linh vuc k¥ thudt nay. Theo cich khéc, cac khang thé c6 thé duge

tao ra theo cach tai t6 hop bang k¥ thuat biéu hién thuc khuan thé (xem, vi du, Patent
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M§ s6 5565332; 5580717; 5733743; 6265150; va Winter, G. et al. (1994) “Making
Antibodies By Phage Display Technology”, Annu. Rev. Immunol. 12.433-455).

Céc khang thé hodc protein dang quan tdm cé thé dugc gii trinh tur bing k¥
thuét thodi bién Edman, da duoc biét boi ngudi c6 hiéu biét trung binh trong linh
vuc k§ thuat nay. Thong tin v& peptit thu dugc tir phurong phap phd khéi hodc thoai
bién Edman c6 thé dugc st dung dé thiét ké ddu do hoic mdi ma duoc sir dung dé

tach dong protein dang quan tam.

Mot phuong phap khac dé tach dong protein dang quan tim 12 bang cach “phan
tich trong lugng” str dung LAG-3 tinh ché hodc cac phan cia né dbi voi cac té bao
bidu hién khéang thé hoic protein dang quan tAm ma c6 mét hodc nhiéu CDR trong
s6 cac CDR LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3
mADb 5, hodc LAG-3 mAb 6 hodc canh tranh v6i LAG-3 mAb 1, LAG-3 mAb 2,
LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hoic LAG-3 mAb 6 d lién két vé6i
LAG-3 nguoi. Quy trinh “phén tich trong lugng” cé thé duoc tién hanh bang cach
thu thu vién ADN bd sung tir cdc md hodc té bao biéu hién LAG-3, biéu hién qua
mirc ADN b sung thudc kiéu té bao thit hai, va sang loc cac té bao duoc chuyén
nhidm thudc kiéu té bao thir hai dé lién két dic hidu véi LAG-3 khi ¢6 hoic khong
¢4 LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5,
hoic LAG-3 mAb 6. Phidn mo ta chi tiét vé& cac phuong phép duge sir dung dé tach
dong gen dong vat c6 vl ma hoa protein b& mit t& bao bang cach “phén tich trong
lugng” c6 thé dugc tim théy trong linh vuc k¥ thuat nay (xem, vi du, Aruffo, A. et
al. (1987) “Molecular Cloning Of A CD28 cADN By A High-Efficiency COS Cell
Expression System”, Proc. Natl. Acad. Sci. (U.S.A.) 84:8573-8577 va Stephan, J. et
al. (1999) “Selective Cloning Of Cell Surface Proteins Involved In Organ
Development: Epithelial Glycoprotein Is Involved In Normal Epithelial
Differentiation”, Endocrinol. 140:5841-5854).

Vecto chira polynucleotit dang quan tdm c6 thé duoc dwa vao té bao chii biang
phwong phép bét ky trong s6 nhidu phuong phap thich hgp, bao gbdbm phuong phap
dién di, phuong phap chuyén nhiém sir dung canxi clorua, rubidi clorua, canxi

phosphat, DEAE-dextran, hodc cac chét khac; bin phé bing dan nhé; chuyén nhiém
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liposom; va lay nhidém (vi du, khi vecto 13 tdc nhan iy nhiém nhu virut ddu mua).
Viéc Iwra chon vecto hodc polynucleotit dua vao s& phu thudc vao cac dic diém cia

té bao chu.

Té bao chu bat ky c6 kha ning biéu hién qua mirc ADN khac loai ¢6 thé duge
st dung nhim muc dich phan lap cic gen ma héa khang thé, polypeptit hoic protein
dang quan tdm. Céac vi du khong gidi han vé té bao chil ciia ddng vat c¢6 v thich hop
bao gdm nhung khdng gi6i han & cac té bao COS, HeLa, va CHO. Tét hon 13, té bao
cht biu hién ADN bb sung & ndng d6 cao hon khoang 5 14n, t6t hon nita 1 cao hon
10 14n, tham chi t6t hon nita 13 cao hon 20 1an so v&i ndéng d6 cua khang thé hodc
protein ndi sinh twong tmg dang quan tam, néu c6, trong t& bao chu. Viéc sang loc
té bao chu dé lién két dic hidu véi LAG-3 dugc tac dong béi thir nghiém mién dich
hodc FACS. Té bao biéu hién qua mirc khang thé hoic protein dang quan tAm c6 thé

duge nhan biét.

Sang ché bao gdm polypeptit chtra trinh ty axit amin cua khang thé theo sang
ché nay. Polypeptit theo sdng ché c6 thé dugc tao ra bing quy trinh d biét trong linh
vuc k¥ thuat nay. Polypeptit ¢6 thé duogc san xuit bang cach phan gidi protein hodc
céc k¥ thuat khac dé 1am thoai bién khang thé, bing phwong phap tai t6 hop (nghia
13, polypeptit don hodc polypeptit dung hop) nhu dugc mo ta & trén hodc bang cach
tdng hop hoa hoc. Polypeptit ciia khang th8, dic biét 1a polypeptit ngén hon 1én dén
khoang 50 axit amin, dugc tao ra mot cach thuén lgi bang cach tong hop héa hoc.
Céc phuong phép tong hop héa hoc da biét trong linh vuc k¥ thut ndy va c6 san
trén thi truong. Vi duy, polypeptit khang LAG-3 ¢o thé duogc san xuét bang thiét bi
tdng hop polypeptit tw dong st dung phuong phap pha ran.

Sang ché bao gbém céc bién thé cta khang thé LAG-3 mAb 1, LAG-3 mAb 2,
LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc LAG-3 mAb 6 va cic manh
polypeptit cia chung ma lién két v6i LAG-3, bao gbm cac khang thé tuong duong
v& mit chire ning va polypeptit dung hgp ma khong anh hudng dang ké dén cac tinh
chét cia cac phan tir ndy ciing nhu céc bién thé ma c6 hoat tinh ting cudng hoic
giam di. Viéc cai bién polypeptit 12 phwong phép thong thuong trong linh vuc k¥

thudt nay va khong can dugc md ta chi tiét trong ban md ta. Cac vi du vé cac

-107-



39331

polypeptit d cai bién bao gdm polypeptit c6 cac doan thay thé bao toan ctia cac gdc
axit amin, mdt hodc nhiéu cai bién lam khuyét hodc thém axit amin ma khong lam
thay ddi dang ké hoat tinh chirc nang, hodc st dung cac chit twong tw héa hoc. Gde
axit amin c¢6 thé dugc thay thé theo cach bao toan cho mét gbc axit amin khéc bao
gbm nhung khéng gidi han 0: glyxin/alanin; serin/threonin; valin/isoleuxin/leuxin;
asparagin/glutamin; axit  aspartic/axit  glutamic; lysin/arginin; va
phenylalanin/tyrosin. Cac polypeptit nay con bao gdm polypeptit dugc glycosyl hoa
va khong dugce glycosyl héa, cling nhu polypeptit véi cac cai bién sau dich ma khac,
nhu, vi du, glycosyl hoa véi cac dudong khac nhau, axetyl hoa, va phosphoryl hoa.
Tét hon 13, cac doan thay thé axit amin nén bao toan, nghia 1a, axit amin dugc thay
thé s& c6 céc tinh chit héa hoc twong tu nhu tinh chét cua axit amin géc. Céac doan
thay thé bao toan nhu vy 1a da biét trong linh vure k¥ thuat ndy, va cac vi du dugc
néu & trén. Cé4c cai bién cua axit amin c6 thé trong pham vi tir thay ddi hodc cai bién
mot hodic nhiéu axit amin dén thiét ké lai hoan toan mot vung, nhu mién bién dbi.
Céc thay dbi trong mién bién dbi c6 thé 1am thay dbi 4i luc va/hodc tinh dic hidu
lién két. Cac phuong phap cai bién khac bao gom st dung k¥ thuat lién hop da biét
trong linh vuc k¥ thuat ndy, bao gdm, nhung khéng gi6i han &, phuong tién enzym
hoa, thay thé oxy hoa va chelat hoa. Cac phwong phap cai bién c6 thé dugc st dung,
vi du, @ gén céc chét danh d4u cho thir nghiém mién dich, nhu gin cic gbc ¢ hoat
tinh phéng xa cho thir nghiém phéng xa mién dich. Polypeptit da cai bién duge tao
ra bang cach sit dung céc quy trinh dugc thiét 1ap trong linh vuc k§ thuat ndy va co
thé duoc sang loc bang cach st dung cac thir nghiém tiéu chuén da biét trong linh

vuc k¥ thuét nay.

Sang ché bao gdm protein dung hop chira mot hodc nhiéu polypeptit hodc cac
khang thé LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3
mAb 5, hoic LAG-3 mAb 6 theo sang ché nay. Theo mdt phuong 4n, polypeptit
dung hop dugc tao ra chita chudi nhe, chudi ning hoic ca chudi nhe va chudi ning.
Theo mot phuong an khéc, polypeptit dung hop chira viing hing dinh globulin mién
dich khéac loai. Theo mdt phuong an khéac, polypeptit dung hop chira mién bién d6i
chudi nhe va mién bién d6i chubi ning cua khang thé duoc tao ra tir ky thuat lai duoc

luu gitt cong khai. P6i véi cac muc dich cla sang che, protein dung hop cta khang
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th& chira mot hodc nhidu mién polypeptit ma lién két ddc hiéu véi LAG-3 va mot
trinh tu axit amin khac ma khong dugc gén trong phan tr ty nhién, vi dy, trinh ty

khéc loai hodc trinh tu cung loai tir mot vung khéc.
X. Str dung phén ti lién két LAG-3 theo sang ché

Séng ché bao gbm cac ché phim, bao gém dugc phim, chira phan tir lién két
LAG-3 theo sang ché (vi du, khéng thé khéng LAG-3, khéng t& hop kép dic hiéu
kép khang LAG-3, v.v.), polypeptit c6 ngudn gdc tlr cc phén tit ndy, polynucleotit
chira céc trinh ty ma hoa céac phan tr hodc polypeptit ndy, va cac tdc nhan khac nhu

dugc mo ta ¢ day.

Nhu dugce néu & trén, LAG-3 déng vai trd quan trong trong viéc didu hoa 4m
su ting sinh, chirc ning va ndi cin bing té bao T. Phan tir lién két LAG-3 theo séang
ché c6 kha nang tc ché chic ning LAG-3, va do d6 dao nguoc sy tc ché hé théng
mién dich qua trung gian LAG-3. Nhu vy, LAG-3 mAb 1, LAG-3 mAb 2, LAG-3
mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, va LAG-3 mAb 6, céac dAn xuét duoc lam
gidng nhur clia ngudi cia chiing, va céc phan tir chira cac ménh lién két LAG-3 cia
chung (vi dy, cac khang t6 hop kép dic hidu kép, v.v.), hodc canh tranh dé lien két
v6i cac khang thé nay, c6 thé dugc sit dung dé phong bé sy e ché hé mién dich qua

trung gian LAG-3, va nhd d6 thiic ddy sw hoat héa ctia hé¢ mién dich.

Phan ttt lién két LAG-3 dic hiéu kép theo sang ché lién két v&i LAG-3 va mot
phén tu khéac lién quan dén viéc diéu hoa diém kiém tra mién dich c6 mit trén bé
mit t& bao (vi dy, PD-1) lam gia ting hé mién dich bing cach ngin chin sy e ché
hé mién dich dugc didu tiét boi LAG-3 va cac phéan tir diém kiém tra mién dich nay.
Vi véy, phan tir lién két LAG-3 theo séng ché hiru ich dé 1am gia ting d4p Gtng mién
dich (vi du, dap tng mién dich qua trung gian té bao T) cua dbi tugng. Cu thé, phan
ttr lién két LAG-3 theo séang ché va c6 thé dugce st dung dé diéu tri bénh hoic tinh
trang bénh Iy bét ky lién quan dén hé mién dich bi tc ché theo huéng khong mong
mudn, bao gdm bénh ung thu va cic bénh lién quan dén su c6 mat cia ngudn giy

bénh (vi dy, sy 1y nhiém vi khuan, nam, virut hodc dong vt nguyén sinh protozoan).
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Céc bénh ung thu ¢6 thé duge diéu tri bang phén tir lién két LAG-3 theo séng
ché bao gdm c4c bénh ung thu duoc dic trung boi su ¢6 mat cia té bao ung thu dugc
chon tir nhém bao gdm té bao cia: u tuyén thuong than, bénh ung thur lién quan dén
AIDS, sacdm nang md mém, u té bao hinh sao, bénh ung thr bang quang, bénh ung
thu xwong, bénh ung thu nfo va tuy séng, u ndo di cdn, bénh ung thu v, u thé canh,
bénh ung thu cd, sacom sun, u nguyén séng, caxinom té bao than ky nhud¢m mau,
caxinom té bao sang, bénh ung thu rudt két, bénh ung thu dai truc trang, u moé bao
soi trén da lanh tinh, u té bao nho tron tao mo xo, u mang nio that, khdi u Ewing,
sacOm sun dang niém dich ngoai khung xuong, bénh xuong dé giy tao sun, bénh
loan san xo xuong, bénh ung thu tii mat hodc 6ng mat, bénh ung thu da day, bénh
nguyén bao nudi thai ky, u t& bao mam, bénh ung thu dAu va cd, caxinom té bao gan,
bénh ung thu té bao tiéu ddo, sacom Kaposi, bénh ung thu than, bénh bach clu, u
m&/khdi u m& lanh tinh, sacdm md/khdi u m& 4c tinh, bénh ung thu gan, u lympho,
bénh ung thu phdi, u nguyén tiy bao, u hic sic td, u mang n3o, da u tuyén noi tiét,
da u tiy, hoi ching loan san tiy, u nguyén bao than kinh, u than kinh noi tiét, bénh
ung thu budng tring, bénh ung thu tuyén tuy, caxinom tuyén gidp dang nhi, u tuyén
cin giap, bénh ung thu nhi khoa, u vo thin kinh ngoai vi, u tily thugng than, u tuyén
yén, bénh ung thu tuyén tién liét, u hic sic t§ sau mang mach nho, 1di loan mau
hiém, bénh ung thu than di can, khdi u hinh gy, sacdém co van, sacom, bénh ung thu
da, sacom mo mém, bénh ung thu té bao vay, bénh ung thu da day, sacom hoat dich,
bénh ung thu tinh hoan, caxinom tuyén wc, u tuyén e, bénh ung thu di cin tuyén

giap, va bénh ung thu tr cung.

Cu thé, phan tir lién két LAG-3 theo sang ché c6 thé duogc sir dung dé diéu tri
bénh ung thu dai tryc trang, caxinom té bao gan, u than kinh dém, bénh ung thu than,
bénh ung thu v, da u tuy, bénh ung thu bang quang, u nguyén bao than kinh; sacom,
u lympho khong phai Hodgkin, bénh ung thu phéi t& bao khong nhé, bénh ung thu
budng trimg, bénh ung thur tuyén tuy va bénh ung thu dai trang.

Bénh lién quan dén ngudn gay bénh c6 thé dugc diéu tri bang phan tir lién két
LAG-3 theo sang ché bao gébm bénh nhiém virut, vi khuin, ndm va ky sinh tring
man tinh. Céc bénh 1ay nhiém man tinh c6 thé dugc didu tri bing phén tir lién két

LAG-3 theo sang ché bao gém virut Epstein Barr, virut viém gan A (HAV); virut
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viém gan B (HBV); virut viém gan C (HCV); virut herpes (vi du, HSV-1, HSV-2,
HHV-6, CMV), virut suy gidm mién dich & nguoi (HIV), virut viém miéng mun
nuédc (VSV), Bacilli, Citrobacter, Cholera, Diphtheria, Enterobacter, Gonococci,
Helicobacter pylori, Klebsiella, Legionella, Meningococci, mycobacteria,
Pseudomonas, Pneumonococci, vi khudn rickettsia, Salmonella, Serratia,
Staphylococci, Streptococci, Tetanus, Aspergillus (A. fumigatus, A. niger, v.v.),
Blastomyces dermatitidis, Candida (C. albicans, C. krusei, C. glabrata, C.
tropicalis, v.v.), Cryptbéoccus neoformans, Genus Mucorales (mucor, absidia,
rhizopus), Sporothrix schenkii, Paracoccidioides brasiliensis, Coccidioides
immitis, Histoplasma capsulatum, Leptospirosis, Borrelia burgdorferi, giun san
(giun moéc, san day, san 14, san dep (vi du, Schistosomia), Giardia lambia,
trichinella, Dientamoeba Fragilis, Trypanosoma brucei, Trypanosoma cruzi, va

Leishmania donovani.

Phan tit lién két LAG-3 theo sang ché c¢6 thé dwoc két hop voi chat sinh min
dich nhu véc xin khéi u. Céc vic xin nay ¢ thé chira khang nguyén khéi u da tinh
ché (bao gbm protein tai td hop, peptit, va cdc phan tir hydrat cacbon), cac té bao
khdi u tu rung hodc di sinh. Mot s6 chién luge vic xin khdi u d3 dugc mé ta (xem vi
du, Palena, C., et al, (2006) “Cancer vaccines: preclinical studies and novel
strategies”, Adv. Cancer Res. 95, 115-145; Mellman, 1., et al. (2011) “Cancer
immunotherapy comes of age”, Nature 480, 480—489; Zhang, X. M. et al. (2008)
“The Anti-Tumor Immune Response Induced By A Combination of MAGE-3/MAGE-
n-Derived Peptides”, Oncol. Rep. 20, 245-252; Disis, M. L.et al (2002)
“Generation of T-cell Immunity to the HER-2/neu Protein After Active Immunization
with HER-2/neu Peptide-Based Vaccines”, J. Clin. Oncol. 20:2624-2632; Vermeij,
R. et al. (2012) “Potentiation of a p53-SLP Vaccine By Cyclophosphamide In
Ovarian Cancer: A Single-Arm Phase II Study”. Int. J. Cancer 131:E670-E680).
Phan t lién két LAG-3 theo sang ché c6 thé dugc két hop vdi phac d6 héa tri. Trong
céc trudng hop nay, c6 thé c6 kha ning gidm lidu lwong chat phan tng héa tri duoc
ding (Mokyr. M.B. et al. (1998) “Realization Of The Therapeutic Potential Of
CTLA-4 Blockade In Low-Dose Chemotherapy-Treated Tumor-Bearing Mice”,
Cancer Research 58: 5301-5304).
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Phan tr lién két LAG-3 theo sang ché c6 thé dugc két hop vé6i cac phan tir kich
thich mién dich khéac nhu céc khang thé hoat hoa tinh dap ing mién dich & vat chu
dé tao ra mtrc d hoat hoa té bao T tang 1én. Cu thé, khang thé khang PD-1, khang
thé khang PD-L1 va/hoic khang thé khang CTLA-4 da duoc ching minh 12 hoat héa
hé mién dich (xem, vi du, del Rio, M-L. et al. (2005) “Antibody-Mediated Signaling
Through PD-1 Costimulates T Cells And Enhances CD28-Dependent
Proliferation”, Eur. J. Immunol 35:3545-3560; Barber, D. L. et al (2006)
“Restoring Function In Exhausted CD8 T Cells During Chronic Viral Infection”,
Nature 439, 682—-687; Iwai, Y. et al. (2002) “Involvement of PD-L1 On Tumor Cells
In The Escape From Host Immune Systen And Tumor Immunotherapy by PD-LI
blockade”, Proc. Natl Acad. Sci. USA 99, 12293-12297; Leach, D. R., et al., (1996)
“Enhancement Of Antitumor Immunity By CTLA-4 Blockade”, Science 271, 1734-
1736). Cac phan ti kich thich mién dich khéc ma c6 thé dwoc két hop v6i phan t
lién két LAG-3 theo sang ché bao gdm cac khang thé dbi véi cac phan tir trén bé mit
ctia t& bao dudi gai ma hoat hoa chirc ning té bao dudi gai (DC) va su trinh dién
khang nguyén, khang thé khang CD40 c6 thé thay thé cho hoat tinh tro gitp cua té
bao T, va hoat hoa céc khang thé ddi vé6i cac phan ti ddng kich thich t& bao T nhu
PD-L1, CTLA-4, OX-40 4-1BB, va ICOS (xem, vi dy, Ito et al. (2000) “Effective
Priming Of Cytotoxic T Lymphocyte Precursors By Subcutaneous Administration Of
Peptide Antigens In Liposomes Accompanied By Anti-CD40 And Anti-CTLA-4
Antibodies” Immunobiology 201:527-40; Patent My s6 5811097; Weinberg et al.
(2000) “Engagement of the OX-40 Receptor In Vivo Enhances Antitumor Immunity”,
Immunol 164:2160-2169; Melero et al. (1997) “Monoclonal Antibodies Against The
4-1BB T-Cell Activation Molecule Eradicate Established Tumors”, Nature Medicine
3: 682-685; Hutloff et al. (1999) “ICOS is An Inducible T-Cell Co-Stimulator
Structurally And Functionally Related to CD28”, Nature 397: 263-266; va Moran,
AE. et al. (2013) “The TNFRs OX40, 4-1BB, and CD40 As Targets For Cancer
Immunotherapy”, Curr Opin Immunol. 2013 Apr; 25(2):
10.1016/j.¢0i.2013.01.004), va/hodc thu thé cua khang nguyén kham kich thich
(CAR) chira mién lién két khang nguyén duogc dinh huéng chdng lai khang nguyén
gdy bénh di dung hgp véi mot hodc nhiéu mién truyén tin hiéu ndi bao tr cac thy

thé protein ddng kich thich khic nhau (vi dy, CD28, 4-1BB, ICOS, 0X40, v.v.) ma
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nhim dé kich thich t& bao T khi lién két khang nguyén (xem, vi du, Tettamanti, S. et
al. (2013) “Targeting Of Acute Myeloid Leukaemia By Cytokine-Induced Killer
Cells Redirected With A Novel CDI1 23-Specific Chimeric Antigen Receptor”, Br. J.
Haematol. 161:389-401; Gill, S. et al. (2014) “Efficacy Against Human Acute
Mpyeloid Leukemia And Myeloablation Of Normal Hematopoiesis In A Mouse Model
Using Chimeric Antigen Receptor-Modified T Cells”, Blood 123(15): 2343-2354;
Mardiros, A. et al. (2013) “T Cells Expressing CDI123-Specific Chimeric Antigen
Receptors Exhibit Specific Cytolytic Effector Functions And Antitumor Effects
Against Human Acute Myeloid Leukemia”, Blood 122:3138-3148; Pizzitola, I. et al.
(2014) “Chimeric Antigen Receptors Against CD33/CD123 Antigens Efficiently
Target Primary Acute Myeloid Leukemia Cells in vivo”, Leukemia 28(8):1596-
1605).

Phan tt lién két LAG-3 theo sang ché c¢6 thé dugc két hop véi thu thé cia
khang nguyén kham @c ché (iCAR) dé 1am léch huéng céc dap tmg tri liéu mién dich
sai dich. Mién lién két khang nguyén iCAR dugc dinh huéng chéng lai khang
nguyén gy bénh da dung hop v6i mdt hoic nhidu mién truyén tin hiéu ndi bao tir
cac thu thé protein Uc ché khéac nhau (vi dy, CTLA-4, PD-1, v.v.) ma nham dé kim
ham dép Gng té bao T khi lién két khang nguyén (xem, vi du, Fedorov V.D. (2013)
“PD-1— and CTLA-4-Based Inhibtory Chimeric Antigen Receptors (iCARs) Divert
Off-Target Immunotherapy Responses”, Sci Tranl Med. 5(215):215ral72).

Cu thé, c4c khang thé khang LAG-3 theo sang ché dugc st dung két hop véi
khang thé khang CD137, khang thé khang OX40, khang thé khang PD-1, khang thé
khang PD-L1, khang thé khang TIGIT, khéng thé khang TIM-3 va/hoic vic xin ung
thu.

Ngoai viéc str dung chung trong li€u phép tri liéu, phan tr lién két LAG-3 theo
sang ché co thé duoc danh déu phat hién duoc va sit dung dé tim ra LAG-3 trong

mAu hodc tao anh LAG-3 trén céc té bao.
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XI. Dugc pham

Ché phim theo sang ché bao gbm ché phdm thubc déng khéi hiru ich dé san
xuét duoc pham (vi du, ché phdm khong tinh khiét hodc khong v6 trung) va dugc
phim (nghia 13, ché pham thich hgp dé ding cho d6i tuong hodc bénh nhan) ma cé
thé duge st dung trong dang bao ché cua cac dang lidu don vi. Cac ché phim nay
chira lugng c6 tic dung didu tri hoic phong ngira bénh cua phan tir lién két LAG-3
theo sang ché, hoic t6 hop ciia cac chét nhu vy va chit mang dugc dung. T6t hon
13, ché pham theo sang ché chtra lwong c6 tic dung didu tri hodc phong nglra bénh
cta phéan tir lién két LAG-3 theo sang ché va chit mang dugc dung. Cu thé, sang ché
bao gdm dugc phim nhu vy, trong d6 phan t lién két LAG-3 1a: khang thé LAG-
3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc LAG-
3 mAb 6; khang thé LAG-3 mAb 1; LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4
LAG-3 mAb 5, hosic LAG-3 mAb 6 dugc 1am gidng nhw ctia ngudi; manh lién két
LAG-3 cua khang thé bit ky nhu vay; hodc trong d6 phén tir lién két LAG-3 lakhéng
t& hop kép dic hidu kép LAG-3 (vi dy, khang 6 hop kép dac hiéu kép LAG-3 x PD-
1). Béc biét duge bao gdm 1a cc phan tir nhu vay ma chira 3 CDRy va 3 CDRy clia
LAG-3 mAb 1; hoic chira 3 CDRy, va 3 CDRyu cila LAG-3 mAb 2; hodc chira 3
CDRy va 3 CDRy ctia LAG-3 mAb 3, ho#c chira 3 CDRy va 3 CDRy ctia LAG-3
mAD 4, hoic chtira 3 CDRy, va 3 CDRy cia LAG-3 mAb 5, hodc chita 3 CDRy va 3
CDRy ciia LAG-3 mAb 6.

Sang ché con bao gém dugc pham nhur vy ma con chira khang thé tri liéu thtr
hai (vi du, khang thé don dong dic hiéu khéi u) ma dac hi¢u ddi voi khang nguyén

ung thu cu thé, va chat mang dugc dung.

Theo mot phuong an cu thé, thuat ngit “dugc dung” c6 nghia 1a dugc chép nhan
bdi co quan diéu hanh cta Lién bang hodc chinh phu tiéu bang hoic dugc liét ké
trong dugc dién My hodc duogc dién thuong duoc biét khac dé sur dung cho dong vit,
va dic biét hon la nguoi. Thuat ngir “cht mang” dung dé chi chét pha loang, chit
bd tro (vi du, chit bd trg Freund (hoan thién va khong hoan thién), t& duoc, hodc
chat din thudc ma chét tri liéu dugc st dung clng. Chéit mang dugc nhu vay cd thé

13 chét 16ng vo tring, nhu nuée va dau, bao gom cac chat c6 nguon goc tir ddu mo,
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dong vat, thuc vat hodc téng hop, nhu dau dau phong, dau dau nanh, dau khoéng,
dau virng va cac loai ddu twong tw. Nudc 1a chit mang duoc uu tién khi duge phim
dugc st dung trong tinh mach. Dung dich nuéc mubi va dung dich dextroza va
glyxerol chira nuée ciing ¢ thé duge sir dung du6i dang chit mang 1éng, dic biét
d6i v6i dung dich tiém. Céc ta duoc duge 1y thich hop bao gdm tinh bdt, glucoza,
lactoza, sucroza, gelatin, mach nha, gao, bdt mi, da phén, silicagel, natri stearat,
glyxerol monostearat, dd talc, natri clorua, sita tich béo dang kho, glyxerol,
propylen, glycol, nuéc, etanol va td dugc tuong tu. Dugce phém, néu muén, cling c6
thé chira cac lugng nho cia chit thAm u6t hodc chét nhii héa, hodc chit dém pH. Céc
duoc phém nay co thé c6 dang dung dich, hon dich, nhil twong, vién nén, vién tron,

vién nang, bot, ché phim giai phéng cham va cac dang tuong tu.

Nhin chung, c4c thanh phén ctia dugc phdm theo sang ché dugc cung cip riéng
r€ hodc dugc tron cung nhau & dang lidu don vi, vi du, dudi dang bot duge 1am khod
lanh hodc nudc cd tu do trong vat chira kin khi nhu ampun hodc géi nhé chi béo
luong hoat chit nay. Khi duoc pham duoc ding bing cach truyén, n6 c6 thé dugc
phan tan véi chai truyén chtra nuéc hogic nude mudi bac duge vo tring. Khi duge
phim dugc sir dung bang cach tiém, thi ampun chira nudc vo tring dung dé tiém
hodc nude mudi c6 thé duge cung cip sao cho cac thanh phan cé thé dugc tron trude

khi dung.

Duoc phim theo sang ché c6 thé dugc phéi tron duéi dang trung hda hoic dang
mudi. Mubi dugc dung gdbm, nhung khéng gi6i han & cac mudi dugc tao ra véi anion
nhu cac mudi ¢6 ngudn gde tir axit clohydric, axit phosphoric, axit axetic, axit oxalic,
axit tartric, v.v., va cac mudi dugc tao ra v6i cation nhu cac mudi c6 nguén gbc tir
natri, kali, amoni, canxi, hydroxit sét, isopropylamin, trietylamin, 2-etylamino

etanol, histidin, procain, v.v..

Sang ché con dé cap dén goi hoic kit dugc phim chira mot hoic nhiéu vat chira
dugc 1am dy phan ti lién két LAG-3 theo sang ché (va tét hon nira 13, khang thé
LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc
LAG-3 mAb 6; khang thé LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3
mAb 4, LAG-3 mAb 5, hodc LAG-3 mAb 6 duoc lam gidng nhu cia ngudi; manh
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lién két LAG-3 cua khang thé nhu vay bat ky; hoic trong d6 phan tit lién két LAG-
3 1 khang to hop kép dic hiéu kép LAG-3 (vi dy, khang t6 hop kép dic hiéu kép
LAG-3 x PD-1)). Dic biét duoc bao gdm cac phan tir nhu vy ma chita 3 CDRy va
3 CDRy cia LAG-3 mAb 1 ; hodc chira 3 CDRy, va 3 CDRy cia LAG-3 mAb 2; hodc
chtta 3 CDRy va 3 CDRy cia LAG-3 mAb 3; hodc chtta 3 CDRr va 3 CDRy cua
LAG-3 mAb 4; hodc chira 3 CDRL va 3 CDRy cua LAG-3 mAb 5; hodc chtra 3
CDRy va 3 CDRy cua LAG-3 mAb 6, m6t minh hodc véi chét mang dugc dung nhu
véy. Ngoai ra, mot hodc nhiéu chét didu tri hoic phong ngira khac hitu ich dé didu
tri bénh ciing c6 thé duge bao gdm trong géi hogc kit duge phim nay. Sang ché con
dé cap dén goi hoic kit dugc phém chtra mot hodc nhiu vat chta duge lam day mot
hodc nhiu thanh phin cia dugc pham theo sang ché. C6 thé tuy y két hop (céc) vat
chira nay cung v6i luu y & dang duge quy dinh bdi co quan chinh phu quéan 1y viéc
san xut, st dung hodc ban dugc phém hodc san phém sinh hoc, ltu ¥ nay phan 4nh

sy phé chuén cua co quan san xuat, st dung hodc ban dé dung cho ngudoi.

Séang ché dé cap dén kit c6 thé dugc stir dung trong cic phuong phéap & néu. Kit
nay c6 thé chira phan tir lién két LAG-3 bét ky theo sang ché. Kit niy con c6 thé
chtra mdt hodc nhidu chét phong ngira va/hoic didu tri bénh khac hitu ich dé diéu tri
bénh ung thu, trong mot hodc nhiéu vat chtra; va/hodc kit ndy con ¢ thé chira mot
hoic nhidu khang thé gy doc té bao ma lién két mot hodc nhidu khang nguyén ung
thu lién quan dén bénh ung thu. Theo cac phuong 4n nhét dinh, chit diéu tri hosc
phong ngtra bénh khéc 1a chét hoa tri. Theo cac phuong 4n khac, chét diéu tri hodc

phong ngtra bénh 1a chét tri liéu sinh hoc hozic hormon.
XII. Phuwong phép sir dung

Ché phim theo sang ché c6 thé dugc dé xult dé didu tri, phong ngira, va cai
thién mot hodc nhiéu triéu ching lién quan dén bénh, r6i loan hoic 14y nhiém bang
céch cho ddi tuong d6 dung lugng cé tic dung cia protein dung hgp hodc phan ti
duoc lién hgp theo sang ché, hodc dugc phdm chira protein dung hop hodc phan tir
duogc lién hop theo séng ché. Theo mdot khia canh duoc wu tién, ché phém nay gén
nhu tinh khiét (nghia 13, gin nhur khong c6 cac chat 1am han ché tac dung ciia né

hodc gay ra tac dung phu khong mong muén). Theo mdt phuong 4n cu thé, d6i twong
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nay l1a dong vat, tdt hon 1a dong vat c6 vu nhu dong vat khong phai dong véat linh
trudng (vi du, bo, ngua, meo, chd, chudt, v.v.) hodc dong vat linh trudéng (vi dy, khi
nhu, khi ddu ché, ngudi, v.v.). Theo mdt phwong dn durgce wu tién, dbi tuong néu trén

1a nguoi.

Céc hé théng phan phbi khac nhau 1a di biét va c6 thé dugc st dung dé dung
ché phém theo sang ché, vi du, bao nang trong liposom, vi hat, vi nang, té bao tai tb
hop c6 kha ning biéu hién khang thé hoic protein dung hop, nhap bao qua trung
gian thu thé (Xem, vi du, Wu et al. (1987) “Receptor-Mediated In Vitro Gene
Transformation By A Soluble DNA Carrier System”, J. Biol. Chem. 262:4429-4432),
x4y dung cAu tric clia axit nucleic nhu 1a mot phén ciia retrovirut hoic vecto khéc,

V.V..

Phuong phap sit dung phén tir theo sang ché gdm, nhung khong gi6i han &,
duong dung ngoai dudong tiéu hoa (vi du, trong da, trong co, trong bung, trong tinh
mach va dudi da), gdy t€ ngoai mang cing, va trong niém mac (vi du, duong trong
miii va qua duong miéng). Theo mot phuong an cu thé, phan tir lién két LAG-3 theo
sang ché dugc diing trong co, trong tinh mach, hodc dudi da. Ché pham c6 thé duoc
ding bing dudng thuan tién bét ky, vi du, bang cach truyén hozc tiém lidu 16n, bang
cach hép thu qua 16p biéu mé hoidc niém mac da (vi du, niém mac miéng, truc trang
va niém mac rudt, v.v.) va co thé duoc st dung cliing véi cac chét c6 hoat tinh sinh
hoc khéc. Viéc st dung c6 thé 13 toan than ho#c khu trd. Ngoai ra, viéc st dung trong
phdi ciing ¢6 thé dugc st dung, vi du, bang cach sir dung thiét bi x6ng hit hodc éng
phun, va phéi tron voi chét tao khi dung. Xem, vi du, Patent M§ s6 6019968; 5985
320; 5985309; 5934272; 5874064; 5855913; 5290540; va 4880078; va Cong bb don
séng ché qudc té sb WO 92/19244; WO 97/32572; WO 97/44013; WO 98/31346;

va WO 99/66903, mdi tai liéu duoc dua vao day bang cch vién dan.

Sang ché con d& cap dén phan ti lién két LAG-3 theo sang ché duoc dong géi
trong vét chtra kin khi nhu ampun hodc géi nhé chi dinh luong phén ti d6. Theo mot
phuong an, cac phéan tir nhu vy dugc cung cAp dudi dang bot duge 1am kho lanh vo
trung hodc nudc ¢d ty do trong vat chira kin khi va c¢6 thé duoc hoan nguyén, vi du,

voi nude hodc nude mudi dén nong do thich hop dé dung cho doi twong. Tot hon la,
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phan tir lién két LAG-3 theo séng ché dugc cung cip dudi dang bot dugce lam kho

lanh v6 trung trong vat chira kin khi.

Phan tir lién két LAG-3 d3 dugc 1am kho lanh theo séng ché nén dugc bao quan
& nhiét 6 ndm trong khoang tir 2°C dén 8°C trong v4t chtra ban dau cua ching va
c4c phan tr nay nén dugc dung trong vong 12 gio, t6t hon 13 trong vong 6 gio, trong
vong 5 gio, trong vong 3 gid, hodc trong vong 1 gid sau khi dugc hoan nguyén. Theo
mot phuong an thay thé, cac phan tir nhu vay duge cung cip & dang 1dng trong vt
chtta kin khi chi dinh lwong va ndng d6 ctia phan tit, protein dung hop, hodc phan tir
dugc lién hop. Tt hon 13, cic phan t lién két LAG-3 nhu vay khi dugc tao ra &

dang long dugc cung cAp trong vat chira kin khi.

Luong ché phdm theo séng ché ma sé& c6 tac dung trong didu tri, ngin ngira
hodc cai thi€n mdt hodc nhiéu triéu ching lién quan dén r6i loan c6 thé dugc xé4c
dinh bang cac k¥ thuat 14m sang tiéu chudn. Lidu lugng chinh xé4c cin duge sir dung
trong ché phim ciing phu thudc vao duong ding, va d6 nghiém trong clia tinh trang
bénh 1y, va nén dugc quyét dinh theo danh gia cia bac si va ting truong hop bénh
nhan. Liéu lugng c6 tac dung c6 thé dugc ngoai suy tir dudng cong dép ing lidu

luong thu dugc tu hé théng thtr nghiém & m6 hinh dong vat hodc in vitro.

Nhu dugc st dung & day, “lugng c6 tic dung” cia dugc phém, theo mot
phuong an, 1a lugng du dé 6 tac dung c6 loi hodc két qua mong mudn gdm, nhung
khong gidi han &, cac két qua 1am sang nhu lam gidm céc triéu ching do bénh gay
ra, lam suy yéu triéu ching cia bénh lay nhiém (vi du, tai luong virut, sot, dau,
nhiém tring, v.v.) hodc tfiéu ching cta bénh ung thu (vi du, su ting sinh, cua té bao
ung thu, su xuét hién khéi u, di can khdi u, v.v. ), nhd d6 1am tang chét lugng cudc
séng clia cac ddi twong méc bénh, 1am giam liéu lwong cac thudc khéc can dé didu
tri bénh, ting cuong tac dung ciia mot thudc khac nhu thong qua viéc hudng dich
va/hodc tiép nhan, 1am chim su tién trién ctia bénh, va/hoic kéo dai su sbng cho céc

ca the.

Luogng c6 tac dung co thé dugc dung trong mot hodc nhiéu 1an dung. DPéi véi
c4c muc dich cta sang ché, luong c6 tac dung cia thudc, hop chét, hoic dugc phim

1a lvong du dé 1am giam sy téng sinh (hodc tic dung clia) clia sy ¢6 mét virut va lam

-118-



39331

giam va/hodc lam cham sy phat trién ctia bénh virut, mot cach truc tiép hodc gian
tiép. Theo mot s6 phuong 4n, lugng c6 téc dung cla thudc, hop chét, hoic dugc
phém c6 thé dat dugc hoic ¢6 thé khong dat dugc khi két hop véi mot thube, hop
chét, hoic duoc phdm khac. Vi vay, “luong c6 tac dung” cd thé dugc xem xét trong
ngilt canh sir dung mot hodc nhiéu chit hoa tri, va chét don 1& ¢6 thé dugc xem xét
dé dua vao & lugng ¢ tac dung néu, khi két hop v6i mot hodc nhiéu chét khac, thi
c6 thé dat duge hodc s& dat dugc két qua mong mudn. Trong khi nhu ciu cia timg
c4 thé thay dbi, viéc x4c dinh céc khoang tdi vu cia lugng c6 tac dung cta mdi thanh

phén 13 ndm trong pham vi kién thtre cua linh vuc k¥ thuat nay.

Déi v6i phan tir lién két LAG-3 nim trong pham vi cia séng ché (vi du, cac
khang thé, cac khang to hop kép, v.v.), lidu lugng duge dung cho bénh nhan tét hon
13 duoc x4c dinh dva trén trong luong co thé (kg) clia ddi twong tiép nhan. Pbi voi
phan tir lién két LAG nam trong pham vi ciia sing ché, lidu lugng duge ding cho
bénh nhan thudng 1a tir it nhat khoang 0,01pg/kg trong lugng co thé, it nhit khoang
0,05pg/kg trong lugng co thé, it nhat khoang 0,1pg/kg trong lugng co thé, it nhat
khoang 0,2pg/kg trong lugng co thé, it nhit khoang 0,5pg/kg trong lugng co thé, it
nhét khoang 1pg/kg trong lugng co thé, it nht khoang 2pg/kg trong lugng co thé, it
nhét khoang 3pg/kg trong luong co thé, it nhat khoang 5pg/kg trong lugng co thé, it
nhét khoang 10pg/kg trong lugng co thé, it nhit khoang 20ug/kg trong lugng co thé,
it nhat khoang 30pg/kg trong luong co thé, it nhat khoang 50pg/kg trong luong co
thé, it nhat khoang 100pg/kg trong lugng co thé, it nhit khoang 250ug/kg trong
lwgng co thé, it nhat khoang 750ug/kg trong lugng co thé, it nhit khoang 1,5mg/kg
trong lwong co thé, it nhit khoang 3mg/kg trong lugng co thé, it nhit khoang Smg/kg
trong lwong co thé, hoic it nhét khoang 10mg/kg, it nhat khoang 30mg/kg, it nhat
khoang 50mg/kg, it nhat khoang 75mg/kg, it nhit khoang 100mg/kg, it nhit khoang
125mg/kg, it nhat khoang 150mg/kg trong lugng co thé hodc cao hon. Liéu lugng
da tinh toan dugc dung dua trén trong lugng co thé ciia bénh nhan & muc co sé. Su
thay d6i déng ké (> 10%) & trong lugng co thé so voi mitc co s& hodc trong lugng

bn dinh d4 duogc thiét 14p nén thuc ddy viéc tinh toan lai liéu luong.

Theo mot sd phuong 4n, phan tir lién két LAG-3 dic hiéu kép (vi du, khang td

hop kép va phan tir lién két ba gi4) nim trong pham vi clia séng ché, lidu luong dugc
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dung cho bénh nhén thudng nim trong khoang tir it nhét khoang 0,3ng/kg mdi ngay
dén khoang 0,9ng/kg mdi ngay, tir it nhit khoang Ing/kg mdi ngay dén khoang
3ng/kg mdi ngay, tir it nhét khoang 3ng/kg mdi ngay dén khoang 9ng/kg mdi ngay,
tir it nhat khoang 10ng/kg mdi ngay dén khoang 30ng/kg mdi ngay, tir it nhét khoang
30ng/kg mbi ngay dén khoang 90ng/kg mdi ngay, tur it nhét khoang 100ng/kg mdi
ngay dén khoang 300ng/kg mdi ngay, tur it nhit khoang 200ng/kg mdi ngay dén
khoang 600ng/kg mdi ngay, tlr it nhit khoing 300ng/kg mdi ngay dén khoang
900ng/kg mbi ngay, tir it nhat khoang 400ng/kg mdi ngay dén khoang 800ng/kg mdi
ngdy, tir it nhat khoang 500ng/kg mdi ngay dén khoang 1000ng/kg mdi ngay, tir it
nhit khoang 600ng/kg mdi ngay dén khoang 1000ng/kg mdi ngay, tir it nhat khoang
700ng/kg mdi ngay dén khoang 1000ng/kg mdi ngay, tir it nhét khoang 800ng/kg
mdi ngay dén khoang 1000ng/kg mdi ngay, tir it nhét khoang 900ng/kg mdi ngiy
dén khoang 1000ng/kg mdi ngdy, hoic it nhit khoang 1000ng/kg mdi ngay. Liéu
lugng dugc tinh todn dugc dung dya trén trong luong co thé cua bénh nhan & mic
co s6. Thay dbi dang ké (> 10%) & trong lugng co thé so v6i mitc co s& hoic trong

lwong 6n dinh duoc thiét 1ap thi nén can nhéc tinh toan lai lidu luong.

Theo mot phuong an khac, bénh nhan dugc cho st dung ché @6 diéu tri bao
gém mdt hodc nhiéu lidu cua lugng cé tac dung phong ngira hodc diéu tri bénh nhu
vay cua phan tir lién két LAG-3 theo sang ché, trong d6 ché do didu tri nay duoc sir
dung trong 2 ngdy, 3 ngay, 4 ngay, 5 ngay, 6 ngay hodc 7 ngay. Theo céc phuong an
nhit dinh, ché do didu tri ndy bao gdm cac lidu lugng ding ngét quing ctia lugng c6
tac dung phong ngura hoac‘diéu tri bénh cta phén tir lién két LAG-3 theo séng ché
(vi dy, dung mot lidu vao ngay 1, ngay 2, ngdy 3 va ngay 4 cua tudn d6 va khong
ding cac liéu lugng cia lugng c6 tc dung phong ngira hodc diéu tri bénh ctia phan
tir lien két LAG-3 (va cu thé 13, khang thé LAG-3 mAb 1, LAG-3 mAb 2, LAG-3
mADb 3, LAG-3 mAb 4, LAG-3 mAb 5, LAG-3 mAbD 6; khang thé LAG-3 mAb 1,
LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, hodc LAG-3 mAb 6
dugc 1am gibng nhu ctia ngudi; manh lién két LAG-3 ctia khang thé bat ky nhu vay;
hoic trong d6 phan tir lién két LAG-3 nay la khang t6 hop kép ddc hiéu kép LAG-3
(vi du, khang td hop kép Fc dic hiéu kép LAG-3 x PD-1). Dic biét duoc bao gbm

1a viéc sir dung (vao ngay 5, ngay 6 va ngay 7 cua cung tudn d6) cac phan ti chira 3
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CDRyL va 3 CDRy cia LAG-3 mAb 1; hodc chita 3 CDRy va 3 CDRyu cua LAG-3
mAb 2; hodc chira 3 CDRy va 3 CDRy cia LAG-3 mAb 3; hodc chira 3 CDRy va 3
CDRy cua LAG-3 mAb 4; hodc chita 3 CDRyL va 3 CDRyu ciia LAG-3 mAb 5; hodc
chira 3 CDRy va 3 CDRy cia LAG-3 mAb 6. Thong thuong, c6 1, 2, 3, 4, 5 hodc
nhiéu hon 5 chu trinh diéu tri. Mdi chu trinh ¢ thé 1a cung mot ché d6 hoic mot ché

dd khac.

Theo mdt phuong 4n khac, lidu lwong duge ding ting 1én so véi phén tu tht
nhét, phan hai thi nhit hozc hai phan ba thir nhit hoic ba phén tu cta (cac) ché do
(vi du, so v6i ché do thi nhat, thir hai, hodc thi ba ctia viéc diéu tri gdm 4 chu trinh)
cho dén khi dat dugc luong c6 tac dung didu tri hodic phong ngira bénh hang ngay
clia phan tir lién két LAG-3. Bang 6 néu 5 vi du vé cac ché do dinh lidu khéc nhau

duge mé ta & trén dbi voi chu trinh didu tri dién hinh bing khang t6 hop kép.

Bang 6
Liéu luong cta khang to hop kép
Ché do Ngay (ng khang t6 hop kép trén mdi kg trong lugng cia dbi
twong mdi ngdy)
1 1,2,3,4 100 100 100 100 100
5,6,7 | khong khong khong khong khong
) 1,2,3,4 300 500 700 900 1000
5,6,7 | khong khong khong khong khong
3 1,2,3,4 300 500 700 900 1000
5,6,7 | khong khong khong khong khong
4 1,2,3,4 300 500 700 900 1000
5,6,7 | khong khong khong khong khong

Lidu lwong va tin sudt str dung ctia phan tit lién két LAG-3 theo sang ché c6
thé duge lam giam hodc thay dbi bang cch ting cudng su hép thu va sy thim thau

vao md cia phan tir bing cc phuong phép cai bién nhu, vi du, lipit hoa.

Liéu lugng ctia phan tit lién két LAG-3 theo sang ché dugc ding cho bénh nhan
¢6 thé dugc tinh toan dé sir dung dudi dang liéu phap duy nhét mot chat. Theo cach
khéc, phéan t& nay co thé dugc sir dung két hop véi cac ché pham tri liéu khac va lidu
lugng dugc dung cho bénh nhén 1a thap hon so vé6i khi c4c phan ti nay duge st dung

duéi dang liéu phap duy nhit mot chét.
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Dugc phim theo sang ché c6 thé duoc sir dung khu tra trén ving can diéu tri;
didu nay co thé dat dugc béng cach, vi dy, va khong nham gidi han ¢, truyén tai chd,
bing céach tiém, hoic bang cach ciy ghép, manh ghép nay lam tir vat ligu x6p, khong
xép, hoidc sén sét, bao gém cac mang, nhu mang sialastic, hodc sgi. Tét hon 13, khi
sit dung phan tir theo sang ché, phai cén trong khi st dung cac vat liéu ma phan tir

khong hip thu vao.

Duoc phdm theo sang ché c6 thé dwoc phan phéi trong nang, cu thé 1a liposom
(Xem Langer (1990) “New Methods Of Drug Delivery”, Science 249:1527-1533);
Treat et al., in LIPOSOMES IN THE THERAPY OF INFECTIOUS DISEASE AND CANCER,
Lopez-Berestein and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-
Berestein, ibid., pp. 3 17-327).

Dugc phim theo sang ché c6 thé dugc phan phéi trong hé théng giai phong c6
kiém soat hodc hé théng giai phong cham. K§ thuat bat ky da biét ddi véi ngudi co
hidu biét trung binh v& linh vuc k¥ thuét ndy c6 thé duoc st dung dé san xuét ché
phdm giai phong chdm chira mot hoic nhidu phan tir lién két LAG-3 theo sang ché.
Xem, vi du, patent M§ s6 4526938; Cong bb don sang ché qubc té s6 WO 91/05548;
Cong bd don sang ché qubc té s6 WO 96/20698; Ning et al. (1996) “Intratumoral
Radioimmunotheraphy Of A Human Colon Cancer Xenograft Using A
Sustained-Release Gel”, Radiotherapy & Oncology 39:179-189, Song et al. (1995)
“Antibody Mediated Lung Targeting Of Long-Circulating Emulsions”, PDA Journal
of Pharmaceutical Science & Technology 50:372-397; Cleek et al. (1997)
“Biodegradable Polymeric Carriers For A bFGF Antibody For Cardiovascular
Application”, Pro. Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854; va Lam et
al. (1997) “Microencapsulation Of Recombinant Humanized Monoclonal Antibody
For Local Delivery”, Proc. Int’l. Symp. Control Rel. Bioact. Mater. 24:759-760, mdi
tai liéu nay dugc dua vao day bang cach vién din. Theo mot phuong 4n, bom ¢6 thé
dugc str dung trong hé théng giai phong c6 kiém soat (Xem Langer, néu trén; Sefton,
(1987) “Implantable Pumps”, CRC Crit. Rev. Biomed. Eng. 14:201-240; Buchwald
et al. (1980) “Long-Term, Continuous Intravenous Heparin Administration By An
Implantable Infusion Pump In Ambulatory Patients With Recurrent Venous
Thrombosis”, Surgery 88:507-516; va Saudek et al. (1989) “A Preliminary Trial Of
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The Programmable Implantable Medication System For Insulin Delivery”, N. Engl.
J. Med. 321:574-579). Theo mot phuong an khéac, vat liéu polyme c6 thé duoc st
dung dé c6 dugc su giai phéng c6 kiém so4t ctia cac phan tr (xem vi du, MEDICAL
APPLICATIONS OF CONTROLLED RELEASE, Langer and Wise (eds.), CRC Pres., Boca
Raton, Florida (1974); CONTROLLED DRUG BIOAVAILABILITY, DRUG PRODUCT
DESIGN AND PERFORMANCE, Smolen and Ball (eds.), Wiley, New York (1984);
Levy et al. (1985) “Inhibition Of Calcification Of Bioprosthetic Heart Valves By
Local Controlled-Release Diphosphonate”, Science 228:190-192; During et al.
(1989) “Controlled Release Of Dopamine From A Polymeric Brain Implant: In Vivo
Characterization”, Ann. Neurol. 25:351-356; Howard et al. (1989) “Intracerebral
Drug Delivery In Rats With Lesion-Induced Memory Deficits”, J. Neurosurg.
7(1):105-112); patent M§ s 5679377; patent My s6 5916597; patent My sb
5912015; patent My 36 5989463; patent My s6 5128326; Cong bd don sang ché quéc
té s6 WO 99/15154; va Cong bd don sang ché quéc t€ s6 WO 99/20253). Cac vi du
vé polyme dugc st dung trong ché phidm giai phong cham gdm, nhung khong giéi
han &, poly(2-hydroxy etyl metacrylat), poly(metyl metacrylat), poly(axit acrylic),
poly(etylen-co-vinyl axetat), poly(axit metacrylic), polyglycolit (PLG),
polyanhydrit, poly(N-vinyl pyrolidon), poly(rugu vinylic), polyacrylamit,
poly(etylen glycol), polylactit (PLA), poly(lactit-co-glycolit) (PLGA), va
polyorthoeste. H¢ théng giai phong c6 kiém soat c6 thé duoc dit & vi tri gan véi dich
tri li€u (vi du, phé)i), do d6 chi yéu ciu mot phén cta lidu toan than (xem, vi dy,
Goodson, in MEDICAL APPLICATIONS OF CONTROLLED RELEASE, néu trén, vol. 2,
pp. 115-138 (1984)). Ché pham dang polyme hitu ich dé 1am manh ghép giai phong
¢6 kiém sodt c6 thé dugc sit dung theo Dunn et al. (Xem Patent My s6 5945155).
Phuong phép dic biét nay 1a dya trén tic dung tri liéu khi giai phong c6 kiém soat
in situ vat liéu c6 hoat tinh sinh hoc tir hé polyme. Viéc cAy ghép thuong c6 thé dién
ra & bat ky dau trong co thé ciia bénh nhan can didu tri tri liéu. Hé thong phén phdi
duy tri khong phai polyme c6 thé dugc st dung, nho d6 manh ghép khong phai
polyme trong co thé ctua déi twong duoc st dung dudi dang hé théng phan phdi
thudc. Khi cdy ghép trong co thé, dung mdi hitu co cua manh ghép s& tan ra, phan

tan, hodc chiét tir ché phdm vao dich md xung quanh, va vat liéu khong phai polyme
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ndy s& dong tu hodc két tia dan dan dé tao ra co chit rén, vi xdp (Xem patent My s6

5888533).

Hé thdng giai phong c6 kiém soat duge mod ta trong tai liéu ciia Langer (1990,
“New Methods Of Drug Delivery”, Science 249:1527-1533). K§ thuét bét ky da
duoc bibt dbi v6i ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay c6 thé duoc
str dung dé san xudt ché pham giai phong chdm chira mot hoic nhidu chét tri liéu
theo sang ché. Xem, vi du, Patent M§ s6 4526938; Cong bb don sang ché qudc té sd
WO 91/05548 va WO 96/20698; Ning et al (1996) “Intratumoral
Radioimmunotheraphy Of A Human Colon Cancer Xenografi Using A
Sustained-Release Gel”, Radiotherapy & Oncology 39:179-189, Song et al. (1995)
“Antibody Mediated Lung Targeting Of Long-Circulating Emulsions ”, PDA Journal
of Pharmaceutical Science & Technology 50:372-397; Cleek et al. (1997)
“Biodegradable Polymeric Carriers For A bFGF Antibody For Cardiovascular
Application”, Pro. Int’l. Synﬁp. Control. Rel. Bioact. Mater. 24:853-854; va Lam et
al. (1997) “Microencapsulation Of Recombinant Humanized Monoclonal Antibody
For Local Delivery”, Proc. Int’l. Symp. Control Rel. Bioact. Mater. 24:759-760, mdi

tai liéu duge dwa vao day bang cach vién dan.

Khi ché phdm theo séng ché 13 axit nucleic ma héa phén tir lién két LAG-3
theo sang ché, axit nucleic ndy c6 thé dugc st dung in vivo dé thuc day su biéu hién
cta phan tir lién két LAG-3 duoc ma héa cla nd bing cach x4y dung ciu tric cho
n6 nhu 1a mdt phin ciia vecto bidu hién axit nucleic thich hgp va st dung n6 sao cho
no tré thanh noi bao, vi duy, béng cach str dung vecto retrovirut (Xem Patent My sb
4980286), hoic bang cach tiém truc tiép, hodc bang cach sir dung k¥ thuat bén pha
vi hat (vi dy, siing ban gen; Biolistic, Dupont), hodc phu lipit hodc thu thé bé mat té
bao hodc chét chuyén gen, hodc bang cch st dung né trong mdi lién két vai peptit
gibng homeobox ma da biét 1a di vao cac nhan (Xem vi dy, Joliot ef al. (1991)
“Antennapedia Homeobox Peptide Regulates Neural Morphogenesis”, Proc. Natl.
Acad. Sci. (U.S.A.) 88:1864-1868), v.v.. Theo cach khéc, axit nucleic co thé duoc
dua vao ndi bao va dugc két hop trong ADN cia té bao chu @& bidu hién bang cach

t4i td hop dong nhét.
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Viéc didu tri cho dbi tuong vé6i lwong c6 tac dung diéu tri hodc phong ngira
bénh cta phén tir lién két LAG-3 theo sdng ché ¢6 thé bao gdbm mot 14n diéu tri hoic,
tdt hon 13, c6 thé bao gf‘)m nhiéu 14n diéu tri. Trong mdt vi du duge uu tién, d6i tuong
duoc diéu tri bang khang té_ hop kép nay mét 1dn mot tun trong thoi gian nam trong
khoéng tir 1 dén 10 tudn, t6t hon 12 tr 2 dén 8 tuln, t6t hon nita 14 tir khoang 3 dén
7 tudn, va thim chi tdt hon nita 1a khoang 4, 5, hoac 6 tudn. Dugc phém theo sang
ché c6 thé duoc st dung mot 1an mot ngay, hai 1An mot ngdy, hodc ba 1an mot ngay.
Theo cach khac, dugc phém nay co thé dugc ding mot 14n mot tudn, hai 1an mot
tudn, mot 14n mdi hai tudn, mot 14n mdi thang, mot 13n mdi sau tudn, mot 1an mdi
hai thang, hai 1an mdt nim hodc mot 1An mdi nim. Ciing cAn hiéu ring ring lidu
lwong ¢6 tc dung cua cac phan tir duoc sit dung dé didu tri c6 thé tang 1én hodc giam

di so v6i chu trinh di€u tri cu thé.

Vi du thwce hién sang ché

Séang ché da duge mo ta tdng quét va s& dugc hidu d& dang hon bang cach tham
khao céc vi du dudi day, dugce néu ra chi nham minh hoa va khong duoc du dinh 1a
lam gidi han sang ché trir khi duge néu cy thé. Didu nay s& ro rang d6i véi ngudi co
hiéu biét trung binh trong linh vyuc k¥ thuat nay rang nhiéu cai bién, ca d6i voi vat
liéu va phuong phép, co thé dugc thuc hién ma khong vuot ra khoi pham vi ctia sdng

r
A

cheé.

Vidul: Mo ta dic diém cla khéng thé don dong LAG-3 mAb 1, LAG-3 mAb
2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, va LAG-3 mAb 6 khang LAG-3
Sau khang thé don dong ctia chudt dugc phan 14p duéi dang c6 kha néng lién
két dac hiéu mién dich véi ca LAG-3 cua nguoi va khi dau cho, va tuan theo cac ky
hiéu “LAG-3 mAb 17, “LAG-3 mAb 2”, “LAG-3 mAb 3”, “LAG-3 mAb 47, “LAG-
3 mADb 57, va “LAG-3 mAb 6”. Cac CDR cua cic khang thé nay dugc phat hién ra
14 khac nhau va dugc néu & trén. LAG-3 mAb 1 duoc lam gidng nhu ctia ngudi thu
duge hai mién VH dugc lam gidng nhu ctia ngudi, dugc ky hiéu trong ban mo ta 1a
“hLAG-3 mAb 1 VH-17, v “hLAG-3 mAb 1 VH-2”, va bén mién VL duoc lam
gidng nhu clia nguoi duoc ky hiéu trong ban m6 ta 1a “hLAG-3 mAb 1 VL-17,
“hLAG-3 mAb 1 VL-2”, “hLAG-3 mAb 1 VL-3”, va “hLAG-3 mAb 1 VL-4”. LAG-

3 mAD 6 cling dugc lam giéng nhu ctia nguoi thu duge hai mién VH duogc lam giéng
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nhu ctia ngudi, dugc ky hiéu trong ban md ta 1a “hLAG-3 mAb 6 VH-17, va “hL AG-
3 mAb 6 VH-2”, va hai mién VL duoc lam gidng nhu ctia ngudi duge ky hiéu trong
ban mo ta 1a “hLAG-3 mAb 6 VL-17, va “hLAG-3 mAb 6 VL-2”. Nhu dugc dé cap
& trén, cac mién bién dbi chudi ning va chudi nhe duoc lam giéng nhu clia ngudi
ctia khang thé da néu c6 thé duoc sir dung trong t6 hop bét ky va céc td hop cu thé
ctia cic mién bién dbi dugc 1am gibng nhu cua ngudi duge dé cap dén bang cach
tham khao mién VH/VL cu thé, vi du, khang thé dugc lam gidng nhu ctia ngudi chira
hLAG-3 mAb 1 VH-1 va hLAG-3 mAb 1 VL-2 duoc d& cép cu thé dén 1a “hLAG-
3 mAb 1(1.2)".

mAb dugc lam giéng nhu ctia ngudi d6 dai diy du dugc xay dung cdu tric nhu
sau: diu tan C cia mién VL dd duoc 1am giéng nhu ciia ngudi dwoc dung hop véi
dAu tan N cia ving kapa cua chudi nhe ngudi dé tao ra chudi nhe va mdi chudi nhe
dugc ghép cap véi chudi ning chira mién VH dugc 1am gidng nhu ciia ngudi ciia
cing mot khang thé dugc dung hop véi du tan N cta ving hing dinh cia IgG1
nguoi chira cac doan thay thé L234A/L235A (AA) hoic ving hang dinh cia IgG4
ngudi chira doan thay thé S228P.

Trinh ty axit amin cta ving hing dinh ctia IgG1 ngudi chita cac doan thay thé

L234A/L235A (AA) dugc néu 1am vi du (SEQ ID NO:139):

ASTKGPSVEP
HTFPAVLQSS
KSCDKTHTCP
HEDPEVKENW
EYKCKVSNKA
LVKGEFYPSDI
QQGNVFESCSV

LAPSSKSTSG
GLYSLSSVVT
PCPAPEAAGG
YVDGVEVHNA
LPAPIEKTIS
AVEWESNGQP
MHEALHNHYT

GTAALGCLVK
VPSSSLGTQT
PSVFLEFPPKP
KTKPREEQYN
KAKGQPREPQ
ENNYKTTPPV
OKSLSLSPGX

trong do, X 1a lysin (K) hodc khong c6 mét_

DYFPEPVTVS
YICNVNHKPS
KDTLMISRTP
STYRVVSVLT
VYTLPPSREE
LDSDGSFFLY

WNSGALTSGV
NTKVDKRVEP
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLTC
SKLTVDKSRW

Trong SEQ ID NO:139, céac gbc axit amin tir 1 dén 98 twong Ung v6i mién
CH1 ctia IgG1 (SEQ ID NO:120), cic gbc axit amin tir 99 dén 113 tuong g véi
ving ban 18 cua IgG1 (SEQ ID NO: 114) va cc gbc axit amin tlr 114 dén 329 twong
tng v6i mién CH2-CH3 ctia IgG1chtra cdc doan thay thé L234A/L235A (dugc gach
chan) (SEQ ID NO:123).
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Trinh tu axit amin cia ving hing dinh cia IgG4 ngudi chira doan thay thé
S228P dugc néu lam vi du (SEQ ID NO:140):

ASTKGPSVFP LAPCSRSTSE STAALGCLVK DYFPEPVTVS WNSGALTSGV
HTFPAVLQSS GLYSLSSVVT VPSSSLGTKT YTCNVDHKPS NTKVDKRVES
KYGPPCPPCP APEFLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSQED
PEVQFNWYVD GVEVHNAKTK PREEQENSTY RVVSVLTVLH QDWLNGKEYK
CKVSNKGLPS SIEKTISKAK GQPREPQVYT LPPSQEEMTK NQVSLTCLVK
GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSRL TVDKSRWQEG
NVFSCSVMHE ALHNHYTQKS LSLSLGX

trong do, X 1a lysin (K) hodc khong c6 mat
Trong SEQ ID NO:140, cac gbc axit amin tir 1 dén 98 tuong tmg v4i mién
CHI1 cua IgG4 (SEQ ID NO:122), céac gdc axit amin tir 99 dén 110 tuong ting véi
vung ban 18 cia IgG4 da duoc lam 4n dinh chtra doan thay thé S228P (dugc gach
chan) (SEQ ID NO: 117) va cac gbc axit amin tir 111 dén 326 twong tmg véi mién
CH2-CH3 cua IgG4 (SEQ ID NO:4).

Pong hoc lién két ctia cac khang thé LAG-3 mAb 1, LAG-3 mAb 2, LAG-3
mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, LAG-3 mAb 6, mdt vai khang thé dugc lam
gidng nhu ctia ngudi va khang th8 tham chiéu LAG-3 mAb A dugc nghién ciru bing
cach sir dung k¥ thuét phan tich Biacore. Cic khang thé khang LAG-3 dugc thu giit
va duge 1 véi LAG-3 ngudi ¢ thé hoa tan dugc gén dudi His (shLAG-3-His) va
dong hoc lién két dwgc xac dinh thong qua phén tich Biabore. ka, kd va KD da tinh
dugc thé hién trong Bang 7.

Béang 7
Khang thé khang LAG-3 | k (x10) | L, (x107) KD (nM)
LAG-3 mAb A 8,7 5.4 0,6
LAG-3 mAbD 1? | 20 0,26 0,013
LAG-3 mAb 1° | 31 0,27 0,01
LAG-3 mAb 2° 11 21 1,9
LAG-3 mAb 32 7,7 34 4.4
LAG-3 mAb 42 12 9,3 0,8
LAG-3 mAb 52 14 13 0,9
LAG-3 mAb 62 42 0,84 0,02
hLAG-3 mAb 1 (1.2)%° 23 0,13 0,01
hLAG-3 mAb 1 (2.2)%¢ 8,2 2,6 0,3
hLAG-3 mAb 1 (1.1)%¢ 17 0,74 0,04
hLAG-3 mAb 1 (1.4)>° 16 0,59 0,04
hLAG-3 mAb 1 (1.4)f 17 0,86 0,05
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a = duoc thu gitt trén Fc d€ khang chuft cta
Fab2 duoc cb dinh

¢ = duoc thu gitt trén Fc dé khang nguoi
ctia Fab2 dugc ¢b dinh

e =IgG1 & ngudi (AA)

b = duogc thu giit trén protein G dugc cd dinh
d = duoc thu giit trén protein A dugc ¢b dinh

f=IgG4 (S228P)

Trong c4c nghién ctru bd sung, dong hoc lién két ciia cac khang thé dugc lam
giéng nhu cta ngudi hLAG-3 mAb 1 (1.4) va hLAG-3 mAb 6 (1.1), va khéng thé
tham chiéu LAG-3 mAb A véi ca LAG-3 & ngudi va khi dau ché duge nghién ciru
bang céach st dung phan tich Biacore. Trong céc nghién ctu nay, protein dung hop
LAG-3 c6 thé hoa tan (mién ngoai bao ctia LAG-3 & nguoi hoic khi dau ch6 dugc
dung hop va6i IgG2a & chudt) duoc thu giit trén bé mit Fc ctia Fab2 dé khang chuot
va duge G voi khang thé khang LAG-3 va dong hoc lién két duoc xac dinh thong
qua phén tich Biacore. Pudng cong lién két d6i v6i LAG-3 mAb A, hLAG-3 mAb
1 (1.4) vahLAG-3 mAb 6 (1.1) lién két v6i LAG-3 & khi d4u ché dugc thé hién trén
cac hinh v& tu Fig. 7A dén Fig. 7C mét cach twong ung, va ka, kd va KD di tinh
duoc dugc thé hién trong Bang 8. Trong mot nghién ctru khic, kha nang lién két coa
khang t6 hop kép chira viing Fc dic hiéu kép bao gdbm hLAG-3 mAb 6 (1.1) véi ca
LAG-3 & ngudi va khi ddu ché dugc nghién ciu bing cach sir dung phan tich
Biacore. Trong nghién ctru nay, khang t6 hop kép chira hLAG-3 mAb 6 (1.1) dugc
két hop trén bé mit ctia Fc dé khéang ngudi ciia Fab, va duge G v6i protein dung hop
ctia LAG-3 c6 th hoa tan (mién ngoai bao cia LAG-3 & ngudi hodc khi dau ché
duge dung hop véi dudi His) va dong hoc lién két dugc xac dinh thong qua phan
tich Biacore. Ka, kd va KD d3 tinh dugc thé hién trong Bang 8.

Bang 8
L | Ngudi Khi dau ché
KhanIig fg_l?’{hang k, kg KD k, ky KD
x10Y | x10%) | @) | x10Y | x10%) | @M)
LAG-3 mAb A 6,2 1,0 0,16 2,4 1100 458
hLLAG-3 mAb 1 (1.4) 3,4 <1,0 <0,29 1,9 <1,0 | <0,53
hLLAG-3 mAb 6 (1.1)? 9,9 <1,0 <0,1 8,2 30 3,7
hLAG-3 mAb 6 (1.1)° 480 16 0,033 59 78 0,13
a= protein dung hop IgG2a.ciia chu¢t-LAG-3 clia nguoi hogc khi déu ché duogc cb dinh
b= khang t6 hop kép chira ving Fc dugc ¢b dinh chira mién lién két epitop - hLAG-3 mAb 6 (1.1)

Céac két qua nay ching minh rang LAG-3 mAb 1 va LAG-3 mAb 6 c6 dong
hoc lién két tdt hon so v6i khang thé tham chiéu LAG-3 mAb A. Ngoai ra, LAG-3
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mAb 6 duge lam giéng nhu cia ngudi c6 dong hoc lién két phan g chéo tét hon

v6i LAG-3 & khi dau cho.

Tinh dic hiéu epitop ctia LAG-3 mAb 1, LAG-3 mAb 6 va khang thé tham
chiéu LAG-3 mAb A duoc kiém tra bing cach sir dung phén tich Biacore. Dé x4c
dinh xem céc khang thé nay c6 lién két vdi cac epitop LAG-3 khac nhau khong, thi
shLAG-3-His dugc thu giit bing khang thé chudt khang PentaHis dugc ¢d dinh trén
chip cam bién CMS5 theo quy trinh dugc khuyén c4o bdi nha san xuat. N6i mot cach
ngin gon, nhém carboxyl trén b& mit chip cam bién duoc hoat héa bang cach phun
dung dich chita N-etyl-N-(3dietylamino-propyl) carbodimit 0,2M va N-hydroxy-
sucxinimit 0,05M. Khang thé khang PentaHis dugc phun Ién trén bé mit CM5 da
hoat hoéa trong natri-axetat 10mM, d6 pH = 5,0, & tdc do dong chay Sul/phut, sau
d6 dén etanolamin 1M dé bit hoat nhém phéan tmg amin con lai. Cac thi nghiém lién
két dugc thuc hién trong chit d¢ém HBS-EP, chita HEPES 10mM, dd pH = 7,4, NaCl
150mM, EDTA 3mM, va chit hoat dong b& mat P20 0,005%. Mbi khang thé (LAG-
3 mAb 1, LAG-3 mAb 6 va LAG-2 mAb A) dugc phun trudce 1én trén hLAG3-His
da dugc thu gitt trong thoi gian 180 gidy ¢ tbc do dong chay bang SuL/phut & ndng
d6 bang 1pM sau d6 chay dung dich dém va phun khéng thé canh tranh trong cling
didu kién. Dap tmg lién két ciia khang thé canh tranh dugc so sanh véi dép (g lién
két ctia n6 v6i hLAG3-His d4 duge phun trude voi dung dich dém dé nhan biét cac
khang thé canh tranh cho ciing mot epitop. Viéc téi tao bé mat khang PentaHis da ¢
dinh dugc thuc hién bang cach phun theo xung glyxin 10mM, d6 pH = 1,5. Dudng
cong tham chiéu thu dugc bang céch phun cic chét phan tich trén bé mit da dugc
X Iy ma khong c6 protein dugc c¢b dinh. Puong cong lién két dugc tao ra bang phan

mém déanh gia BIA (BIAevaluation) v4.1 tir dit liéu bidu db cam bién thoi gian thuec.

Céc két qua cua thir nghiém nay dugc th& hién trén cac hinh v& tir Fig. 8A dén
Fig. 8D. Céc két qua cua thit nghiém ndy cho thdy ring khang thé dugc biotinyl hoa
LAG3 mAb A c6 kha ning lién két v6i shLAG-3-His ngay ca khi c6 lwong du cua
cac khang thé khong dugc biotinyl hda LAG-3 mAb 1 va LAG-3 mAb 6. Nguoc lai,
LAG-3 mAb 1 phong bé su lién két cia LAG-3 mADb 6. Vi vy, cac két qua nay cho
thiy ring LAG-3 mAb 1 v LAG-3 mAb 6 c6 thé lién két v6i cung mot epitop, hodc

trén cac epitop chéng 1én nhau ctia LAG-3, va canh tranh v&i mot epitop khéc dé
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lién két véi LAG-3. Ca LAG-3 mAb 1 va LAG-3 mAb 6 déu dugc phat hién ra 13
lién két véi epitop khac véi epitop dugc lién két bang LAG-3 mAb A.

P& mb ta hon nita dic didm cia khang thé khang LAG3, kha nang cla ching
trong viéc phong bé lién két gitta LAG-3 va MHC 16p II dugc danh gié trong hai thi
nghiém khac nhau. Trong mdt thir nghiém, kha ning ctia cac khang thé dé phong bé
lién két cta protein dung hop LAG3-Fc & ngudi cd thé hoa tan véi MHC 16p 11 da
dugc cb dinh trén bé mit duge kiém tra. Pbi véi thir nghiém nay, mdi trong s6 LAG-
3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, va LAG-3 mAb 5 (& lugng
tir 0 dén 67 nM, pha loang theo day gép 2 14n) dugc tron véi protein dung hop Fe-
LAG-3 & ngudi ¢6 thé hoa tan, (6 ndng dd Spg/mL) va dugc t riéng 18 v6i MHC 1op
II da duge ¢b dinh (1pg/mL). Lugng LAG-3 lién két véi MHC 16p II da c6 dinh
dugc danh gia bang cach st dung khéng thé tht cép cua dé khang gama-HRP cla
nguoi. Trong céc thir nghiém bd sung, LAG-3 mAb A va céc khang thé duoc 1am
gidng nhu ctia ngudi, hLAG-3 mAb 1 (1.4) va hLAG-3 mAb 6 (1.1) (0 lugng tur
0,0096 dén 7,0 nM, pha lodng theo day gép ba 1an) dugc tron véi protein dung hop
His - LAG-3 & ngudi c6 thé hoa tan (0,2pg/ml) va dugc thir nghiém vé kha ning lién
két v6i MHC 16p II d3 cb dinh nhu dugc mo ta & trén. Cac két qua cla céc thur
nghiém nay dugc thé hién trén Fig. 9A va Fig. 9B.

Trong mot thir nghiém khéc, kha nang cua cac khang thé khang LAG-3 theo
sang ché dé phong bé lién két cta protein dung hgp LAG3-Fc ¢ nguoi cé thé hoa
tan (shLAG-3-Fc) v6i MHC 16p II tu nhién trén bé mat té bao dugc kiém tra. Pbi
v6i thi nghiém nay, mdi trong s6 LAG-3 mAb 1, LAG-3 mAb 2, LAG-3 mAb 3,
LAG-3 mAb 4, LAG-3 mAb 5, va khang thé tham chiéu LAG-3 mADb A (& lugng tir
0,1 dén 26,7 ng/ml, pha loang theo day gép 2 14n) duoc tron véi protein dung hop
Fc- LAG-3 & nguoi ¢ thé hoa tan dd duoc biotinyl hoa, (& ndéng d6 0,5pg/ml) va
duoc U riéng véi té bao Daudi duong tinh v6i MHC II. Lugng LAG-3 lién Kkét véi
bé mit cia cac té bao Daudi duge x4c dinh bang cach str dung khéng thé tha cip
Streptavidin dugc tiép hop PE bang phan tich FACS. Trong c4c thir nghiém riéng ré
bd sung, LAG-3 mAb 1, LAG-3 mAb 6 va LAG-3 mAb A; hoac LAG-3 mAb 1 va
cac khéang thé duoc 1am gidng nhu cia ngudi, hLAG-3 mAb 1 (1.4), hLAG-3 mAb
1 (1.2), ALAG-3 mAb 1 (2.2), va hLAG-3 mAb 1 (1.1) dugc thi nghiém nhu dugc
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mo ta & trén. Cac ket qué cua céac thi nghiém nay dugc the hién trén céc hinh vé tur

Fig. 10A dén Fig. 10C, mdt cach tuong tng.

Céc két qua cua cac thir nghiém e ché nay (cac hinh vé tir Fig. 9A dén Fig.
9B va tir Fig. 10A dén Fig. 10C) cho thiy ring tit ci cac khang thé khang LAG-3
da duoc thir nghiém déu phong bé lién két ctia protein dung hop shLAG-3-Fc dé lién
két véi MHC 16p I1.

Vidu 2: Phuong phap dém té bao theo dong

Céc thi nghiém dé x4c dinh muc d6 biéu hién cua cac chét e ché diém kiém
tra: PD-1 va LAG-3 trén céc té bao trong thir nghiém dugc mo ta duéi day str dung
cac khang thé c6 ban trén thi trudng dugc ddnh ddu huynh quang mdt cach thich hop
sau day (phycoerythrin-xyanin7 (PE-Cy7) da tiép hop cac ddi chimg khang CD4
[dong vo tinh SK3] hodc khang CD4 da tiép hop fluoresxein isothioxyanat (FITC)
[dong vb tinh RPA-T4], khang LAG-3 da tiép hop phycoerythrin (PE) [dong vo tinh
3DS223H], khang PD-1 d3 lién hgp phycoerythrin (PE) [dong vd tinh EH12.2H7]
hoic tiép hop alophycoxyanin (APC) (eBiosciences, hodc BioLegend)) va céc dbi
chung isotyp thich hop. T4t ci cac khing thé déu duoc sir dung & ndéng do duge
khuyén céo boi nha san xuét. Viéc nhudm té bao duogc thuc hién trong dung dich
dém FACS (FCS 10% trong PBS) trén d4 trong thoi gian 30 phiit trong bong t6i dé
b sung cac khang thé so cip. Sau hai 1n ria, cac té bao dugc nhudm bang chit
phan tmg thtr cAp thich hop trén d4 trong thoi gian 30 phut trong bong t6i hodc dugc
phéan tich ngay trén thiét bi dém té bao theo dong. Dé loai bo céc té bao chét, tit ca
cdc mAu déu dwoc nhudm ddng thoi bang thude nhudm kha ning sdng sét: 7-
Aminoactinomyxin D (7-AAD) (BD Biosceinces, hodc BioLegend,) hodc 4',6-
diamidino-2-phenylindol, dihydroclorua (DAPI) (Life Technologies). T4t ca cac
mau dugc phan tich trén thiét bi dém té bao theo dong FACS Calibur hoic Fortessa
(BD Biosciences) va dugc phan tich bing cach str dung phan mém FlowJo (TreeStar,

Ashland, OR).

Vidu 3: Su bidu hién LAG-3 va khang thé lién két v6i té bao T duge kich thich

Su biéu hién LAG-3 va kha ning cta cac khang thé LAG-3 da phan lap trong

viée lién két dic hiéu véi LAG-3 trén bé mit cia té bao T da kich thich bing
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CD3/CD28 dugc kidm tra. Cac t& bao T duoc thu tir té bao don nhan mau ngoai vi
(PBMC), n6i modt cach ngin gon thi, PBMC dugc tinh ché bang cach st dung
phuong phap ly tAm c6 gradien mit do Ficoll-Paque Plus (GE Healthcare) theo chi
dAn ctia nha san xuét tir mau toan phén thu duoc cb su chép thuan dugc thong bao
tir cac dbi tugng cho khée manh (Biological Specialty Corporation) va sau d6 céc té
bao T dugc tinh ché bang cach str dung kit chira cac té bao T & ngudi Dynabeads®
Untouched (Life Technologies) theo chi din ctia nha san xuét. D& kich thich, cac té
bao T da phan lap dugc nudi cdy trong thoi gian tir 10 dén 14 ngay khi c6 mat IL-2
ngudi tai t6 hop 30U/ml] (Peprotech) va cac hat chét hoat héa té bao T & ngudi
Dynabeads® (Life Technologies) theo chi dan ciia nha san xult. Viéc biéu hién
LAG-3 trén céac t& bao T CD4+ khong dugc kich thich méi phan 1ap, va té bao T
CD4+ dugc kich thich (dugc 14y tir mdi truong nudi cdy vao ngay 11 hodc 14), duge
kiém tra bang k§ thut dém té bao theo dong nhu dugc md ta & trén, stt dung khang

thé khang CD4 da tiép hop FITC va khang LAG-3 di tiép hop PE.

Céc két qua ctia cac nghién ctru nay duge thé hién trén cac hinh vé tir Fig. 11A
dén Fig. 11C. Khong quan sat thdy c6 sy biéu hién cia LAG-3 trén céc t€ bao T
CD4+ khong dugc kich thich (Fig. 11A). Tuy nhién, té bao T CD4+ dugc kich thich
CD3/CD8 tir hai dbi twong cho khéc nhau (D:58468 va D:43530) lai ¢6 sy ting dang
ké & murc bidu hién LAG-3 (Fig. 11B va Fig. 11C).

Kha ning ctia LAG-3 mAb 1 (Fig. 12, hinh A va hinh D), LAG-3 mAb 2 (Fig.
12, hinh B va hinh E), LAG-3 mAb 3 (Fig. 12, hinh C va hinh F), LAG-3 mAb 4
(Fig. 13, hinh A va hinh C), va LAG-3 mAb 5 (Fig. 13, hinh B va hinh D) trong viéc
lién két dic hiéu véi té bao T CD4+ da kich thich dugc nghién ctru. Té bao T da kich
thich (dugc chudn bi nhw duge mé ta & trén tir di tuong cho D:58468) dugc 1y tir
mdi trudng nudi cdy vao ngly 14, va té bao mai khong duge kich thich (duge chuin
bi nhu dugc mo ta & trén tir dbi trong cho D:43530) dwgce dwa vao dém té bao theo
dong bang cach str dung cac khang thé khang LAG-3 di phan 13p va chét phan tng
thir cAp dwoc danh déu huynh quang mét cach thich hop sau day (khang IgG chudt
nhit da tiép hop PC(H+L) (Jackson ImmunoResearch Labs)) va khang CD4 da tiép
hop FITC. Nhu dugc thé hién trén Fig. 12, cac hinh A-F va Fig. 13, c4c hinh A-D,
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mdi khang thé khang LAG-3 duoc kiém tra chi lién két vé6i cac té bao T CD4+ duge
kich thich, ma khéng lién két vé6i cac té bao T CD4+ khong duogce kich thich.

Céc két qua cta cac nghién ctru ndy ching minh ring LAG-3 dugc didu hoa
tiang trén té bao T dugc kich thich va cac khang thé khang LAG-3 theo sang ché chi

lién két dic hiéu véi té bao T duge kich thich.

Vidu4: Hoat tinh chirc ning cta khang thé khang LAG

Doc tb trong rudt Staphylococcus aureus typ B (SEB) 14 siéu khang nguyén vi
tring c6 kha ning hoat h6a mot ty 18 16n cac té bao T (tir 5 dén 30%). SEB lién két
véi MHC II bén ngoai khom lién két peptit va do d6 phu thudc vao MHC II, nhung
khong bi han ché va duoc diéu tiét boi TCR. Su kich thich bang SEB cta té bao T
din dén su tang sinh t& bao T it clon va san sinh xytokin (mic di c6 thé quan sat
thiy kha ning bién dbi ctia dbi twong cho). Viéc biéu hién c4c khang thé khang LAG-
3 va khang thé khang PD-1 m6t minh va trong t6 hop trén PMBC kich thich bing
SEB dugc kiém tra.

PBMC dugc tinh ché nhu duge md ta & trén dugce nudi cdy trong méi truong
RPMI + FBS da bt hoat bing nhiét 10% + Penixilin/Streptomyxin 1% trong binh
lién khdi T-25 trong thoi gian tir 2 d&én 3 ngay mdt minh hoic véi SEB (Sigma-
Aldrich) & ndng d6 0,1ng/ml (kich thich so cip). O cudi vong kich thich SEB thir
nhét, PBMC duoc rira hai 14n bang PBS va ngay 1ap titc duoc dan trén dia trong dia
nudi ciy mé c6 96 18 & ndng do bang 1-5 x 10° té bao/16 trong mdi trudong mot minh,
mdi trudng v6i SEB ¢ ndng d6 0,1ng/ml (kich thich thi chp) va khong c6 khang thé,
hodc moéi trudng v6i SEB va khang thé IgG dbi chiing, va duge nudi cly trong thoi
gian tir 2 dén 3 ngay nita. Tai thoi diém 48 gio sau kich thich SEB khéi so cép, cac
té bao dugc kiém tra v& mtrc biéu hién PD-1 va LAG-3 bing k¥ thuat dém té bao
theo dong bang cach st dung khang LAG-3 da tiép hop PE va khang CD3 d4 tiép
hop FITC; hoic khang PD-1 di tiép hop APC va khang CD3 da tiép hop FITC. Vao
ngdy 5, sau nudi ciy thir cip trong dia c6 96 16 c6 kich thich SEB, cac 16 khong duge
xtt Iy bang khang thé hoic duge xtt 1y bing khang thé dbi chimg duoc kiém tra bang
c4ch st dung phan tich dém té bao theo dong vé su biéu hién PD-1 va LAG-3 bing
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cach sit dung khang thé khang LAG-3 di tiép hop PE va khang thé khang PD-1 da
tiép hop APC.

Céc két qua phan tich té bao theo dong tir hai dbi tueong dai dién (D:34765 va
D:53724) duogc thé hién trén Fig. 14, cac hinh A-D (D:34765) va Fig. 15, cac hinh
A-D (D:53724). Céc két qua nay ching minh ring LAG-3 va PD-1 dugc diéu hoa
tang sau kich thich SEB 48 gi¢ ¢6 thiy sy ting cudng hon nita vao ngly 5 sau nudi
cdy c6 kich thich SEB. Trong cac nghién ciru nay, d6i twong cho 1 c6 nhiéu té bao
duong tinh kép LAG-3/PD-1 hon sau khi kich thich SEB. Viéc bd sung khang thé
d6i chimg sau kich thich bang SEB khong lam thay d6i su bidu hién cia LAG-3 hoic
PD-1 (so sanh Fig. 14, hinh C va hinh D, va Fig. 15, hinh C va hinh D).

Viéc diéu hoa tang cac protein diém kiém tra mién dich LAG-3 va PD-1 sau
kich thich bang SEB ctia PBMC lam han ché su gidi phéng xytokin khi kich thich
lai. Kha ning cia LAG-3 mAb 1, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 6,
khang thé don dong PD-1 dugc ky hiéu 1a “PD-1 mAb 5, va cc khang thé tham
chidu PD-1 mAb 1 (chira bién thé Fc 235A/235A (AA)), PD-1 mAb 2, LAG-3 mAb
A, va khéang thé 17B4 khang LAG3 c6 ban trén thi truong (#LS-C18692, LS Bio,
duoc ky hidu 1a “LAG-3 mAb B”) trong viéc ting cudng su gidi phong xytokin thong

qua trc ché diém kiém tra duoc ki€ém tra.

PBMC duoc kich thich bang SEB nhu duge md ta & trén ngoai trir trong khi
kich thich thtt cAp, cac té bao dugc dan trén dia khong c6 khang thé, v6i khang thé
d6i ching isotyp, hodc v6i khang thé khang LAG-3 va khang thé khang PD-1 mot
minh hodc két hop. G cubi qua trinh kich thich 14n th hai, cac ph?m dich ndi trén bé
mat duge gom lai @& do mirc tiét xytokin bang cach st dung kit DuoSet ELISA dung
cho ngudi d6i véi IFNy, TNFa, IL-10, va IL-4 (R&D Systems) theo chi dan ciia nha
sin xuit. Cac hinh vé& tit Fig. 16A dén Fig. 16B thé hién IFNy (Fig. 16A) va TNFa
(Fig. 16B), profin tiét ra tir PBMC dugc kich thich bang SEB tir ddi tugng cho dién
hinh (D:38166), dugc xur ly ma khong c6 khang thé hoic mot trong cic khang thé
sau: dbi chimg isotyp, PD-1 mADb 1, PD-1 mAb 2, LAG-3 mAb A, LAG-3 mAb B,
LAG-3 mADb 1, LAG-3 mAb 3, LAG-3 mAb 4, hodc LAG-3 mAb 6. P i v6i nghién
ctru ndy, céc khang thé dugc st dung & ndng do 0,009, 0,039, 0,156, 0,625, 2,5, 10,
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va 40pg/ml. Fig. 17 thé hién profin tiét IFNy ra tir PBMC dugc kich thich bang SEB
tir mot d6i trong cho dién hinh khac (D:58108), duge xir 1y bang: khong c6 khang
thé; khang thé ddi chimg isotyp; PD-1 mAb 2 va/hodc LAG-3 mAb A; PD-1 mAb 5
va/hodc LAG-3 mAb 1; hodc PD-1 mAb 5 va/hodc LAG-3 mAb 3. Péi voi nghién

ctru nay, cic khang thé duge st dung & nbéng dd 10pg/ml.

Céc két qua cia cac nghién ctru nay chimg minh rang cac khang thé khang PD-
1 1am tang cudng dang ké chirc nang ctia hé mién dich nhu duge thé hién 13 boi su
san sinh IFNy (Fig. 16A va Fig. 17), va TNFa (Fig. 16B) tang tt PBMC dugc kich
thich bing SEB khi kich thich lai. Ngac nhién 13, LAG-3 mAb 1 ciing dugc thiy la
lam tang sy san sinh xytokin qua nhidu dbi twong dén cac mic tuong duong véi
khang thé khang PD-1 trong khi khéng thé khang LAG-3 mAb tham chiéu, LAG-3
mAb A va LAG-3 mAb B va mot vai khang thé trong s6 cac khang thé dugc phan
lap (LAG-3 mAb 3, LAG-4, va LAG-6) chi dem lai su ting nhe muc gii phong
xytokin. Ngodi ra, viéc két hop céac khang thé khang LAG-3 véi khang thé khang
PD-1 din dén tang cudng hon nita mirc gidi phong xytokin (Fig. 17) tir PBMC dugc
kich thich bang SEB khi kich thich lai. LAG-3 mAb 1 dem lai su ting cudng mirc
giai phong xytokin 16n nhat khi dugc két hop véi khang thé khang PD-1 so véi LAG-
3 mAb 3 va khang thé tham chiéu LAG-3 mAb A.

Vi du 5: Lién két v6i LAG-3 ndi sinh & khi dau ché

Kha ning cta khang thé dugc lam gidng nhu ctia ngudi hLAG-3 mAb 6 (1.1),
va khang thé tham chiéu LAG-3 mAD A trong viéc lién két véi LAG-3 ndi sinh biéu
hién trén PBMC & khi d4u ché dugc nghién ctu boi phuwong phap FACS. Déi voi
nghién ctu nay, PBMC dugc phén 1ap tir mau toan phan ciia d6i twong cho 1a khi
dAu cho va duoc nudi cAy mot minh hodc ¢6 kich thich SEB (500ng/mL) vé co ban
la nhu duge mé t4 & trén. Tai thoi diém 66 gid sau khi kich thich SEB, cac té bao
(khong dugc kich thich va dugc kich thich) duge nhudm bang céc khang thé hLAG-
3 mAb 6 (1.1), LAG-3 mAb A, hodc PD-1 mAb 1 (pha lodng theo thir tu gép 10
1an). C4c khang thé dugc phat hién bing khang thé thir cip dugc danh ddu Fc-APC
& dé khang ngudi. Mirc lién két duge vé bidu dd trén cac hinh v& tir Fig. 18A dén

Fig. 18B di v6i hai dbi tugng cho 12 khi dau cho.
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Viéc kich thich béng SEB duogc xac nhan b%mg su biéu hién PD-1 tdng cudng
nhu duge phat hién bang khang thé PD-1 mAb 1 khang PD-1. Cac két qua ctia cac
nghién ctru nay chimg minh ring hLAG-3 mAb 6 (1.1) lién két véi LAG-3 ndi sinh
biéu hién trén b mit ctia PBMC & khi dau ché dugc kich thich.

T4t ca cac cong bc‘)_ don sang ché va patent dugc dé cap trong ban md ta nay
duge dua vao ddy bang cach vién din sao cho mdi cong bd hodc don sang ché riéng
1é dugc néu mot cach cu thé va riéng r& dugc dua vao day bﬁng cach vién dan. Mic
du sang ché da duge mo ta két hop v6i cac phuong 4n cu thé ctia n6, nhung can hiéu
rz:fmg 6 thé 6 céc cai bién khac va sang ché nay dugc dy dinh 1a bao gém cac bién
thé, cac ting dung, hoic cdc md phéng bat ky cta sang ché ma, ndi chung 13, tuén
theo cac nguyén ly cua sang ché va bao gbdm c4c sai khac so v6i sang ché trong thuc
tién da biét hoic thong thudng trong linh vuc ma sang ché lién quan dén va c6 thé

dugc ap dung cho cac dau hiéu co ban dugc néu 6 trén.
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YEU CAU BAO HO

1. Phan tr lién két gen hoat hoa té bao lympho 3 (LAG-3) c¢6 kha nang lién két véi
cad LAG-3 & nguoi va LAG-3 ¢ khi dau ché, trong d6 phan tir lién két LAG-3 nay

bao gobm mién chudi ning bién doi va mieén chuoi nhe bién doi, trong do:

mién chudi ning bién dd6i ndy bao gom mién CDRyl, mién CDRu2 va mién

CDR#3, va mién chudi nhe bién dbi nay bao gdm mién CDRr1, mién CDRr2, va

mién CDRy3, trong d6:

(A)

hodc

(B)

hoac

©)

hodc

(D)

(1) mién CDRyul, mién CDRy2, va mién CDRy3 1a cdc CDR chudi
nang cia LAG-3 mAb 1, va 14n luot chira cc trinh ty axit amin: SEQ
ID NO:8, SEQ ID NO:9, va SEQ ID NO:10; va
(2) mién CDRy1, mién CDR12, va mién CDR3 14 cac CDR chudi
nhe ctia LAG-3 mAb 1, va 14n luot chira cic trinh tr axit amin: SEQ
ID NO:13, SEQ ID NO:14, va SEQ ID NO:15;

(1) mién CDRxl, mién CDRy2, va mién CDRg3 1a cic CDR chubi
nang cua hLAG-3 mAb 1, va 1an luot chira cac trinh tu axit amin:
SEQ ID NO:8, SEQ ID NO:9, va SEQ ID NO:10; va

(2) mién CDRy1, mién CDR;2, va mién CDR3 1 cac CDR chudi
nhe cua hLAG-3 mAb 1, va 1an luot chira cac trinh tu axit amin: SEQ
ID NO:28, SEQ ID NO:14, va SEQ ID NO:15;

(1) mién CDRul, mién CDRy2, va mién CDRy3 1a cdc CDR chudi
nang cia LAG-3 mAb 2, va 14n luot chita cac trinh tr axit amin: SEQ
ID NO:31, SEQ ID NO:32, va SEQ ID NO:33; va

(2) mién CDRL1, mién CDR;2, va mién CDRy3 1 cac CDR chudi
nhe cia LAG-3 mAb 2, va 14n luot chtra céc trinh tu axit amin: SEQ
ID NO:36, SEQ ID NO:37, va SEQ ID NO:38;

(1) mién CDRyl, mién CDRy2, va mién CDRg3 1a cac CDR chudi

ning cua LAG-3 mAb 3, va 14n lugt chita cac trinh tu axit amin: SEQ
ID NO:41, SEQ ID NO:42, va SEQ ID NO:43; va
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(E)

hoidc

(F)

hoac

(G)

hodac

(H)

39331

(2) mién CDRLI, mién CDR12, va mién CDRy3 13 cAc CDR chudi
nhe ciia LAG-3 mAb 3, va l4n luot chtra cac trinh tu axit amin: SEQ
ID NO:46, SEQ ID NO:47, va SEQ ID NO:48;

(1) mién CDRyl, mién CDR#2, va mién CDRy3 14 cac CDR chudi
nang cua LAG-3 mAb 4, va 14n luot chtra céc trinh tu axit amin: SEQ
ID NO:51, SEQ ID NO:52, va SEQ ID NO:53; va

(2) mién CDRLI, mién CDR12, va mién CDR13 la cac CDR chudi
nhe cia LAG-3 mAb 4, va 14n luot chira cac trinh tu axit amin: SEQ
ID NO:56, SEQ ID NO:57, va SEQ ID NO:58;

(1) mién CDRyl, mién CDRy2, va mién CDRy3 13 c4c CDR chudi
nang cia LAG-3 mAb 5, va 14n lugt chita cc trinh tu axit amin: SEQ
ID NO:61, SEQ ID NO:62, va SEQ ID NO:63; va

(2) mién CDRL1, mién CDR12, va mién CDRy3 14 cac CDR chudi
nhe cila LAG-3 mAb 5, va 14n luot chira cac trinh ty axit amin: SEQ
ID NO:66, SEQ ID NO:67, va SEQ ID NO:68;

(1) mién CDRyl, mién CDRy2, va mién CDRy3 13 cdc CDR chudi
nang cia LAG-3 mAb 6 VH1, va 14n luot chira cc trinh tu axit amin:
SEQ ID NO:71, SEQ ID NO:72, va SEQ ID NO:73; va

(2) mién CDRy1, mién CDR;2, va mién CDR3 12 cdc CDR chudi
nhe ctia LAG-3 mAb 6, va lan luot chita cAc trinh tu axit amin: SEQ
ID NO:76, SEQ ID NO:77, va SEQ ID NO:78;

(1) mién CDRyl, mién CDRy2, v CDRy3 1a cdc CDR chudi ning
ctia LAG-3 mAb 6, va 1an luot chira céc trinh tu axit amin: SEQ ID
NO:71, SEQ ID NO:72, va SEQ ID NO:73; va
(2) mién CDRy1, mién CDR;2, va mién CDR3 la cdc CDR chudi
nhe cua hLAG-3 mAb 6, va 14n luot chtra céc trinh tu axit amin: SEQ
ID NO:87, SEQ ID NO:77, va SEQ ID NO:78.

2. Phan ttt lién két LAG-3 theo diém 1, trong d6 phan tir nay 12 khéng thé.
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3. Phan ti lién két LAG-3 theo diém 2, trong d6 phan tt nay 1a khang thé kham hoic
khang thé dugc lam gidng nhu ctia ngudi.
4. Phan tt lién két LAG-3 theo diém 1 hodc 3, trong d6 phan ti nay bao gbém mién
bién ddi chudi ning chtra trinh ty axit amin néu trong SEQ ID NO:16, SEQ ID
NO:18, SEQ ID NO: 79, hodc SEQ ID NO: 81.
5. Phén it lién két LAG-3 theo diém bt ky trong sb cac diém 1, 3 hoic 4, trong d6
phan tir nay bao gdm mién bién dbi chudi nhe chira trinh tu axit amin néu trong SEQ
ID NO:20, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:83, hoac
SEQ ID NO:85.
6. Phan tir lién két LAG-3 dugc danh diu theo diém 1, trong d6 phan ti lién két
LAG-3 nay dugc danh du dé phat hién LAG-3.
7. Dugc phim chira lwgng hitu hiéu cua phén tir lién két LAG-3 theo diém bat ky
trong sb cac didm tir 1 dén 6, va chat mang dugc dung.
8. Phan tit lién két LAG-3 theo diém 1, trong do:
(1) mién CDRy1, mién CDRy2, va mién CDR#3 1a cdc CDR chudi ning
cua LAG-3 mAb 1, va lan luot chira cac trinh tu axit amin: SEQ ID
NO:8, SEQ ID NO:9, va SEQ ID NO:10; va
(2)  mién CDRL1, mién CDR12, va mién CDRy3 14 cac CDR chudi nhe
ctia LAG-3 mAb 1, va 1an lugt chta céc trinh ty axit amin: SEQ ID
NO:13, SEQ ID NO:14, va SEQ ID NO:15.
9. Phan tir lién két LAG-3 theo diém 8, trong d6 mién bién ddi chudi ndng néu trén
bao gdm trinh t axit amin néu trong SEQ ID NO:16 va mién bién ddi chudi nhe néu
trén bao gdm trinh tr axit amin néu trong SEQ ID NO:24.
10. Dugc phdm chtra phan tt lién két LAG-3 theo diém 9 va chit mang dugc dung.
11. Phan ti lién két LAG-3 theo diém 1, trong d6:
(D) midn CDRyl, midn CDRg2, va mién CDRy3 13 cdc CDR chudi ning
ctia hLAG-3 mAb 1, va 1an luot chia trinh ty axit amin: SEQ ID
NO:8, SEQ ID NO:9, va SEQ ID NO:10; va
2) midn CDRy1, mién CDR;2, va mién CDR13 12 CDR chudi nhe cua
hLAG-3 mAb 1, va 1dn lugt chira trinh ty axit amin: SEQ ID NO:28,
SEQ ID NO:14, va SEQ ID NO:15.

-139-



39331

12. Phan tit lién két LAG-3 theo diém 11, trong d6 mién bién di chudi ning bao
gém trinh ty axit amin néu trong SEQ ID NO:16, va mién bién d6i chudi nhe bao
gbm trinh ti axit amin néu trong SEQ ID NO:26.
13. Dugc phdm chira phén tir lién két LAG-3 theo diém 12 va chit mang dugc dung.
14. Phan tir lién két LAG-3 theo diém 1, trong do:
(1) mién CDRyl1, mién CDRy2, va mién CDRy3 12 cac CDR chudi ning
ctia LAG-3 mAb 6, va lan lugt chta trinh ty axit amin: SEQ ID
NO:71, SEQ ID NO:72, va SEQ ID NO:73; va
(2) mién CDRy1, mién CDR;2, va mién CDR13 14 cic CDR chudi nhe
cia LAG-3 mAb 6, va lan luot chira trinh ty axit amin: SEQ ID
NO:76, SEQ ID NO:77, va SEQ ID NO:78.
15. Phan tir lién két LAG-3 theo diém 1, trong do:
) mién CDRyul, mién CDR#2, va mién CDRg3 13 cac CDR chudi ning
ctia hLAG-3 mAb 6, va 1an lugt chira trinh ty axit amin: SEQ ID
NO:71, SEQ ID NO:72, va SEQ ID NO:73; va
) mién CDRL1, mién CDR;2, va mién CDR13 12 cAc CDR chudi nhe
ctia hLAG-3 mAb 6, va lan luot chita trinh ty axit amin: SEQ ID
NO:87, SEQ ID NO:77, va SEQ ID NO:78.
16. Phan tir lién két LAG-3 theo didm 15, trong d6 mién bién ddi chudi ning bao
g6m trinh tu axit amin néu trong SEQ ID NO:79, va mién bién ddi chudi nhe bao
gbm trinh ty axit amin néu trong SEQ ID NO:83.
17. Dugc pham chira phan i lién két LAG-3 theo diém 16 va chit mang dugc dung.
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<170> PatentIn phién bdn 3.5
<210> 1

<211> 217

<212> PRT

<213> Ngudi hién dai

<220>

<221> MISC FEATURE

<222> (1)..(217)

<223> Vung Fc cua IgGl

<220>

<221> MISC FEATURE

<222> (217)..(217)

<223> Xaa2l7 la Lysin (K) hoac
<400> 1

Ala Pro Glu Leu Leu Gly Gly Pro
1 5

Pro Lys Asp Thr Leu Met Ile Ser
20

Val Val Asp Val Ser His Glu Asp
35 40

Phan ti 1lién k&t gen hoat hoéa té& bao lympho 3 (LAG-3) va dugc phém

khéng cé mat

Ser Val Phe Leu Phe Pro Pro Lys
10 15

Arg Thr Pro Glu Val Thr Cys Val
25 30

Pro Glu Val Lys Phe Asn Trp Tyr
45
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Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
65 70 75 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
85 90 95

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
115 : 120 125

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

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

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

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

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

Lys Ser Leu Ser Leu Ser Pro Gly Xaa

210 215
<210> 2
<211> 216
<212> PRT

<213> Ngudi hién dai

<220>
<221> MISC_ FEATURE
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<222> (1)..(216)
<223> Vung Fc cua IgG2

<220>

<221> MISC_FEATURE

<222> (216)..(216)

<223> Xaa2l6 1la Lysin (K) hodc khdéng cé mat

<400> 2

Ala Pro Pro Val Ala Gly -Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
1 5 10 15

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
20 25 30

Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val
35 _ 40 45

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
50 55 60

Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln
65 70 75 80

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly
85 90 95

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro
100 105 110

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
115 120 125

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

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

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

Ser Leu
210

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

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>

Ala Pro

Pro Lys

Val Vval

Val Asp
50

Gln Tyr
65

Gln Asp

39331

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

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

Ser Leu Ser Pro Gly Xaa
215
3
217
PRT

Ngudi hién dai

MISC FEATURE
(1)..(217)
IgG3 Fc

MISC FEATURE

(217)..(217)

Xaa2l7 1la Lysin (K) hodc khdng cé mat
3

Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
20 25 30

Asp Val Ser His Glu Asp Pro Glu Val Gln Phe Lys Trp Tyr
35 40 45

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
55 60

Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Leu His
70 75 80

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn LyS
85 90 95
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Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

Leu

Arg

Lys

130

Asp

Asn

Ser

Ser

Ser
210

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

4
2

Pro

Glu

115

Asn

Ile

Thr

Lys

Cys

195

Leu

17

PRT
Ngudi hién dai

Ala

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Pro

Gln

Val

Val

Pro

165

Thr

Val

Leu

MISC FEATURE
(1)..(217)
vung Fc cua IgG4

MISC_ FEATURE
(217) ..(217)
Xaa2l7 1la Lysin (K) hodc khéng cé mdt

4

Ile

Val

Ser

Glu

150

Pro

Val

Met

Ser

Glu

Tyr

Leu

135

Trp

Met

Asp

His

Pro
215

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

39331

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Xaa

Ile

Pro

Leu

Ser

Ser

170

Arg

Leu

Ser

Pro

Val

Gly

155

Asp

Trp

His

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Thr

Arg

125

Gly

Pro

Ser

Gln

Arg
205

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Phe

Gly

Glu

Tyr

Asn

Phe

175

Asn

Thr

Gln
Met
Pro
Asn
160
Leu

Ile

Gln

Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys

1

5

10
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Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
20 25 30

Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr
35 40 45

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
65 70 75 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
85 90 95

Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
115 120 125

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

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

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

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

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

Lys Ser Leu Ser Leu Ser Leu Gly Xaa

210 215
<210> 5
<211> 525

-172-
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<212> PRT
<213> Nguodoi hién dai

<220>
<221> MISC FEATURE
<222> (1)..(525)

<223> LAG-3
<400> 5
Met Trp Glu Ala Gln Phe .Leu Gly Leu Leu Phe Leu Gln Pro Leu Trp

1 5 ' 10 15

Val Ala Pro Val Lys Pro Leu Gln Pro Gly Ala Glu Val Pro Val Val
20 25 30

Trp Ala Gln Glu Gly Ala Pro Ala Gln Leu Pro Cys Ser Pro Thr Ile
35 40 45

Pro Leu Gln Asp Leu Ser Leu Leu Arg Arg Ala Gly Val Thr Trp Gln
50 55 60

His Gln Pro Asp Ser Gly Pro Pro Ala Ala Ala Pro Gly His Pro Leu
65 70 75 80

Ala Pro Gly Pro His Pro Ala Ala Pro Ser Ser Trp Gly Pro Arg Pro
85 90 95

Arg Arg Tyr Thr Val Leu Ser Val Gly Pro Gly Gly Leu Arg Ser Gly
100 105 110

Arg Leu Pro Leu Gln Pro Arg Val Gln Leu Asp Glu Arg Gly Arg Gln
115 120 125

Arg Gly Asp Phe Ser Leu Trp Leu Arg Pro Ala Arg Arg Ala Asp Ala
130 135 140

Gly Glu Tyr Arg Ala Ala Val His Leu Arg Asp Arg Ala Leu Ser Cys
145 150 155 160

Arg Leu Arg Leu Arg Leu Gly Gln Ala Ser Met Thr Ala Ser Pro Pro
165 170 175
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Gly Ser Leu Arg Ala Ser Asp Trp Val Ile Leu Asn Cys Ser Phe Ser
180 . 185 190

Arg Pro Asp Arg Pro Ala Ser Val His Trp Phe Arg Asn Arg Gly Gln
195 200 205

Gly Arg Val Pro Val Arg Glu Ser Pro His His His Leu Ala Glu Ser
210 215 220

Phe Leu Phe Leu Pro Gln Val Ser Pro Met Asp Ser Gly Pro Trp Gly
225 230 235 240

Cys Ile Leu Thr Tyr Arg Asp Gly Phe Asn Val Ser Ile Met Tyr Asn
245 250 255

Leu Thr Val Leu Gly Lequlu Pro Pro Thr Pro Leu Thr Val Tyr Ala
260 265 270

Gly Ala Gly Ser Arg Val Gly Leu Pro Cys Arg Leu Pro Ala Gly Val
275 280 285

Gly Thr Arg Ser Phe Leu Thr Ala Lys Trp Thr Pro Pro Gly Gly Gly
290 295 300

Pro Asp Leu Leu Val Thr Gly Asp Asn Gly Asp Phe Thr Leu Arg Leu
305 310 315 320

Glu Asp Val Ser Gln Ala Gln Ala Gly Thr Tyr Thr Cys His Ile His
325 330 335

L,eu Gln Glu Gln Gln Leu Asn Ala Thr Val Thr Leu Ala Ile Ile Thr
340 345 350

Val Thr Pro Lys Ser Phe Gly Ser Pro Gly Ser Leu Gly Lys Leu Leu
355 360 365

Cys Glu Val Thr Pro Val.Ser Gly Gln Glu Arg Phe Val Trp Ser Ser
370 375 380

Leu Asp Thr Pro Ser Gln Arg Ser Phe Ser Gly Pro Trp Leu Glu Ala

-174-



385

Gln

Gly

Pro

His

Val

465

Arg

Ser

Glu

Glu

Glu

Gly

Leu

450

Thr

Arg

Lys

Pro

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

<220>
<221>
<222>
<223>

<400>

6
1
P

Ala

Arg

Ala

435

Leu

Gly

Phe

Ile

Glu
515

20
RT

Gln

Leu

420

Gln

Leu

Ala

Ser

Glu

500

Pro

Leu

405

Leu

Arg

Phe

Phe

Ala

485

Glu

Glu

390

Leu

Gly

Ser

Leu

Gly

470

Leu

Leu

Pro

Chudt nhit nha

MISC FEATURE
(1)..(120)
LAG-3 mAb 1 VH

6

Ser

Ala

Gly

Ile

455

Phe

Glu

Glu

Glu

Gln

Ala

Arg

440

Leu

His

Gln

Gln

Pro
520

39331

Pro Trp
410

Val Tyr
425

Ala Pro

Gly Vval

Leu Trp

Gly Ile
490

Glu Pro
505

Glu Pro

395

Gln

Phe

Gly

Leu

Arg

475

His

Glu

Glu

Cys

Thr

Ala

Ser

460

Arg

Pro

Pro

Gln

Gln

Glu

Leu

445

Leu

Gln

Pro

Glu

Leu
525

Leu

Leu

430

Pro

Leu

Trp

Gln

Pro
510

Tyr

415

Ser

Ala

Leu

Arg

Ala

495

Glu

400

Gln

Ser

Gly

Leu

Pro

480

Gln

Pro

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 Arg Asn Tyr

20

25

-175-

30



Trp

Asn

Phe

Asn

Ser

100

Val

Val

Thr

Ala

Ile

85

Leu

Thr

Chudt nhit nha

misc_feature
Polynucleotit m& hdéa LAG-3 mAb 1 VH

Lys

Tyr

Phe

Leu

Tyr

Val

Gln Ala

40

Thr
55

Gly
Ser Leu
Lys Asn
Asp

Tyr

Ser
120

Ser

cagatccagt tggtgcagtc tggacctgag

Gly Met Asn
35
Gly Trp Ile
50
Glu Gly Arg
65
Leu Gln Ile
Ala Arg Glu
Gly Thr Ser
115
<210> 7
<211> 360
<212> ADN
<213>
<220>
<221>
<223>
<400> 7
60
tcctgcaagg
120
ccaggaaagg
180
gctgatgact
240
ttgcagatca
300
ctctatgatt
360

cttctgggta

ttttaaagtg

tcgagggacg

acatcctcaa

actattctat

taccttcaga

gatgggctgg

gtttgccttc

aaatgaggac

ggactactgg

Pro

Glu

Gly

Glu

Tyr
105

39331

Gly Lys

Ser Thr

Thr Ser

75

Asp Thr

90

Ser Met

ctgaagaagc
aactatggaa
ataaacacct
tctttgggaa
acggctacat

ggtcaaggaa

-176-

Val Leu

45

Tyr Ala

60

Ala Ser

Ala Thr

Asp Tyr

ctggagagac

tgaactgggt

acactggaga

cctctgccag

atttctgtgce

cctcagtcac

Lys

Asp

Thr

Tyr

Trp
110

Trp Met

Asp Phe

Ala Tyr

80

Phe
95

Cys

Gly Gln

agtcaagatc

gaagcaggct

gtcaacatat

cactgcctat

aagagaatcc

cgtctcctca



39331

<210> 8
<211> 5
<212> PRT

<213> Chudt nhit nha

<220>
<221> MISC FEATURE
<222> (1)..(5)

<223> LAG-3 mAb 1 VH CDR 1
<400> 8

Asn Tyr Gly Met Asn

1 5
<210> 9

<211> 17

<212> PRT

<213> chudt nhit nha

<220>
<221> MISC_FEATURE
<222> (1) ..(17)

<223> LAG-3 mAb 1 VH CDR2
<400> 9

Trp Ile Asn Thr Tyr Thr Gly Glu Ser Thr Tyr Ala Asp Asp Phe Glu

1 5 10 15
Gly

<210> 10

<211> 11

<212> PRT

<213> Chudt nhit nha

<220>
<221> MISC_FEATURE
<222> (1)..(11)

<223> LAG-3 mAb 1 VH CDR3
<400> 10

Glu Ser Leu Tyr Asp Tyr Tyr Ser Met Asp Tyr

-177-
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1 5 10
<210> 11

<211> 112

<212> PRT

<213> Chudét nhit nha

<220>

<221> MISC_FEATURE
<222> (1)..(112)
<223> LAG-3 mAb 1 VL

<400> 11

Asp Val Val Val Thr Gln Thr Pro Leu Thr Leu Ser Val Thr Ile Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45

Pro Glu Arg Leu Ile Tyr Leu Val Ser Glu Leu Asp Ser Gly Val Pro
50 55 60

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

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 12

<211> 336

<212> ADN

<213> Chudt nhit nha

<220>
<221> misc_feature
<223> Polynucleotit m& hdéa LAG-3 mAb 1 VL

-178-



<400> 12
gatgttgtgg
60
atctcttgca
120
ttgttacaga
180
tctggagtcc
240
agcagagtgg
300
tacacgttcg
336

<210> 13
<211> 16
<212> PRT
<213>
<220>
<221>
<222> (1).
<223> LAG-
<400> 13

tgacccagac

agtcaagtca

ggccaggcca

ctgacaggtt

aggctgagga

gaggggggac

Chudt nhit nha

MISC FEATURE

. (16)
3 mAb 1 VL

tccactcact

gagcctctta

gtctccagag

cactggcagt

tttgggagtt

caagctggaa

CDR1

39331

ttgtcggtta
catagtgatg
cgcctaatct
ggatcaggga
tattattgct

ataaaa

ccattggaca

gaaagacata

atctggtgtc

cagatttcac

ggcaaggtac

accagcctcc

tttgaattgg

tgaactggac

actgaaaatc

acattttccg

Lys Ser Ser Gln Ser Leu Leu His Ser Asp Gly Lys Thr Tyr Leu Asn

1

<210> 14
<211> 7
<212> PRT
<213>

<220>
<221>
<222>
<223>

<400> 14

5

Chudt nhit nha

MISC FEATURE
(1) ..
LAG-3 mAb 1 VL CDR2

(7)

Leu Val Ser Glu Leu Asp Ser

1

5

10

-179-

15



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

<220>
<221>
<222>
<223>
<400>
Trp Gln
1

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

<220>
<223>

<400>
Gln Val

1

Ser Val

Gly Met

Gly Trp
50

Glu Gly
65

Leu Gln

Ala Arg

39331

15

9

PRT

Chuét nhit nha

MISC FEATURE
(1)..(9)
LAG-3 mAb 1 VL CDR3
15
Gly Thr His Phe Pro Tyr Thr
5

16

120

PRT

Trinh tu nhén tao
hILAG-3 mAb 1 VHI
16

Gln Leu Val Gln Ser Gly Ala Glu

Lys Val Ser Cys Lys Ala Ser Gly
20 25

Asn Trp Val Arg Gln Ala Pro Gly
35 40

Ile Asn Thr Tyr Thr Gly Glu Ser
55

Arg Phe Val Phe Ser Met Asp Thr
70

Ile Ser Ser Leu Lys Ala Glu Asp
85 90

Glu Ser Leu Tyr Asp Tyr Tyr Ser
100 105

-180-

Val

Tyr

Gln

Thr

Ser

75

Thr

Met

Lys

Thr

Gly

Tyr

60

Ala

Ala

Asp

Lys

Phe

Leu

45

Ala

Ser

Val

Tyr

Pro

Thr

30

Glu

Asp

Thr

Tyr

Trp
110

Gly

15

Asn

Trp

Asp

Ala

Tyr

Gly

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln



39331

Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 17
<211> 360
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Polynucelotit md& hdéa hLAG-3 mAb 1 VHIL

<400> 17

Cys Ala Gly Gly Thr Gly Cys Ala Ala Cys Thr Gly Gly Thr Thr Cys

Ala Ala Thr Cys Cys Gly Gly Cys Gly Cys Cys Gly Ala Gly Gly Thr
20 25 30

Gly Ala Ala Ala Ala Ala Gly Cys Cys Thr Gly Gly Cys Gly Cys Cys
35 40 45

Thr Cys Cys Gly Thr Gly Ala Ala Ala Gly Thr Gly Thr Cys Cys Thr
50 55 60

Gly Thr Ala Ala Gly Gly Cys Ala Thr Cys Thr Gly Gly Gly Thr Ala
65 70 _ 75 80

Thr Ala Cys Gly Thr Thr Cys Ala Cys Ala Ala Ala Thr Thr Ala Thr
85 90 95

Gly Gly Thr Ala Thr Gly Ala Ala Cys Thr Gly Gly Gly Thr Gly Cys
100 105 110

Gly Ala Cys Ala Gly Gly Cys Ala Cys Cys Ala Gly Gly Gly Cys Ala
115 120 125

Gly Gly Gly Ala Cys Thr Gly Gly Ala Ala Thr Gly Gly Ala Thr Gly
130 135 140

Gly Gly Gly Thr Gly Gly Ala Thr Cys Ala Ala Thr Ala Cys Thr Thr
145 150 155 160
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39331

Ala Thr Ala Cys Ala Gly Gly Cys Gly Ala Gly Ala Gly Thr Ala Cys
165 170 175

Thr Thr Ala Thr Gly Cys Thr Gly Ala Cys Gly Ala Thr Thr Thr Cys
180 185 190

Gly Ala Gly Gly Gly Cys Ala Gly Ala Thr Thr Thr Gly Thr Cys Thr
195 200 205

Thr Cys Thr Cys Cys Ala Thr Gly Gly Ala Cys Ala Cys Cys Ala Gly
210 215 220

Cys Gly Cys Thr Ala Gly Thr Ala Cys Cys Gly Cys Thr Thr Ala Thr
225 230 235 240

Cys Thr Cys Cys Ala Gly Ala Thr Thr Ala Gly Thr Thr Cys Thr Cys
245 250 255

Thr Cys Ala Ala Gly Gly Cys Gly Gly Ala Gly Gly Ala Cys Ala Cys
260 265 270

Ala Gly Cys Thr Gly Thr Thr Thr Ala Thr Thr Ala Thr Thr Gly Thr
275 280 285

Gly Cys Cys Cys Gly Cys Gly Ala Gly Ala Gly Thr Thr Thr Gly Thr
290 295 300

Ala Thr Gly Ala Cys Thr Ala Cys Thr Ala Thr Ala Gly Cys Ala Thr
305 310 315 320

Gly Gly Ala Thr Thr Ala Cys Thr Gly Gly Gly Gly Ala Cys Ala Ala
325 330 335

Gly Gly Thr Ala Cys Ala Ala Cys Cys Gly Thr Gly Ala Cys Ala Gly
340 345 350

Thr Gly Ala Gly Thr Thr Cys Cys
355 360

<210> 18
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<211> 120
<212> PRT
<213> Trinh tu nhan tao

<220> .
<223> hLAG-3 mAb 1 VH2

<400> 18
Gln 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 Asn Tyr
20 25 30

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Ser Thr Tyr Ala Asp Asp Phe
50 55 60

Glu Gly Arg Phe Val Phe Ser Met Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

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

Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 19
<211> 360

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> Polynucleotit m& hdéa hLAG-3 mAb 1 VH2

<400> 19

caggtgcaac tggttcaatc cggcgccgag gtgaaaaagc ctggcgcctc cgtgaaagtg
60
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tcctgtaagg catctgggta tacgttcaca
120
ccagggcagg gactggaatg gatggggtgg
180
gctgacgatt tcgagggcag atttgtcttc
240
ctccagatta gttctctcaa ggcggaggac
300
ttgtatgact actatagcat ggattactgg
360
<210> 20
<211> 112
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> hLAG-3 mAb 1 VLI
<400> 20
Asp Ile Val Met Thr Gln Thr Pro
1 5
Gln Pro Ala Ser Ile Ser Cys Lys
20
Asp Gly Lys Thr Tyr Leu Asn Trp
35 40
Pro Glu Arg Leu Ile Tyr Leu Val
50 55
Asp Arg Phe Ser Gly Ser Gly Ser
65 70
Ser Arg Val Glu Ala Glu Asp Val
85
Thr His Phe Pro Tyr Thr Phe Gly
100

39331

aattatggta
atcaatactt
tccatggaca
acagctgttt

ggacaaggta

Ser Leu

10

Leu

Ser Ser Gln

25

Leu Leu Gln

Ser Glu Leu

Gly Thr Asp

75

Val
90

Gly Tyr

Gly Thr

105

Gly

-184-

tgaactgggt

atacaggcga

ccagcgctag

atttctgtgce

caaccgtgac

Ser Val Thr

Leu
30

Ser Leu

Pro
45

Lys Gly

Asp Ser

60

Gly

Phe Thr Leu

Tyr Cys Trp

Val Glu

110

Lys

gcgacaggca

gagtacttat

taccgcttat

ccgcgagagt

agtgagttcc

Pro
15

Gly
Ser

His

Gln Ser

Val

Pro

Ile
80

Lys

Gln
95

Gly

Ile Lys



<210> 21
<211> 336
<212> ADN
<213>
<220>
<223>
<400> 21
gatatcgtta
60
atttcctgta
120
cttctgcaga
180
agtggagtgc
240
tcaagagtgg
300
tatacatttg
336

<210> 22
<211> 112
<212> PRT
<213>
<220>
<223>
<400> 22

Asp Ile Val
1

Gln Pro Ala

Asp Gly Lys
35

Pro Glu Arg
50

tgactcagac

aatcatccca

aaccaggcca

ccgatcgcett

aggccgagga

gcggaggcac

Met Thr

Ser Ile

20

Thr Tyr

Leu Ile

Gln

Ser

Leu

Tyr

Trinh tu nhé&n tao

accactgtca

gtccctcecctg

aagtccagag

ctcagggtcc

cgtcggggtt

aaaagtggag

Trinh ty nhé&n tao

hLAG-3 mAb 1 VL2

Thr Pro

Cys Lys

Asn Trp

40

Leu Val

55

39331

Polynucleotit m& hdéa hLAG-3 mAb 1 VL1

ctgagtgtga

catagcgatg

agattgatct

ggctctggga

tactactgtt

attaaa

Ser Leu

10

Leu

Ser Ser Gln

25

Leu Leu Gln

Ser Glu Leu

-185-

ccccaggtca

gaaagaccta

acctcgtttc

ctgattttac

ggcagggtac

Ser Val Thr

Leu
30

Ser Leu

Pro
45

Arg Gly

Asp Ser Gly

60

gcccgctagt

tttgaactgg

agaactcgac

tctcaagatc

ccacttccct

Pro
15

Gly
His Ser
Gln

Ser

Val Pro



39331

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile

65

70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly

85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

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

<220>
<223>

<400>

100 105 110

23
336
ADN
Trinh tu nhé&n tao

Polynucleotit m& hdéa hLAG-3 mAb 1 VL2

23

gatatcgtta tgactcagac accactgtca ctgagtgtga ccccaggtca gcccgctagt

60

atttcctgta aatcatccca gtccctcecctg catagcgatg gaaagaccta tttgaactgg

120

cttctgcaga gaccaggcca aagtccagag agattgatct acctcgtttc agaactcgac

180

agtggagtgc ccgatcgctt ctcagggtcc ggctctggga ctgattttac tctcaagatc

240

tcaagagtgg aggccgagga cgtcggggtt tactactgtt ggcagggtac ccacttccct

300

tatacatttg gcggaggcac aaaagtggag attaaa

336

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

<220>
<223>

<400>

24
112
PRT
Trinh ty nhén tao

hLAG-3 mAb 1 VL3

24

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

1

5 10 15

-186-



Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln
20 25
Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln
35 40
Pro Glu Arg Leu Ile Tyr Leu Val Ser Glu Leu
50 55
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
65 70 75
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr
85 90
Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr
100 105
<210> 25
<211> 336
<212> ADN
<213> Trinh tuyu nhan tao
<220>
<223> Polynucleotit md hdéa hLAG-3 mAb 1 VL3
<400> 25
gatatcgtta tgactcagac accactgtca ctgagtgtga
60 '
atttcctgta aatcatccca gtccctcctg catagcgatg
120
cttctgcaga aaccaggcca accgccagag agattgatct
180
agtggagtgc ccgatcgctt ctcagggtcc ggctctggga
240
tcaagagtgg aggccgagga cgtcggggtt tactactgtt
300
tatacatttg gcggaggcac aaaagtggag attaaa
336
<210> 26
<211> 112

39331

-187-

Ser Leu

30

Pro
45

Lys

Asp Ser

Phe Thr

Tyr Cys

Lys Val

ccccaggtca

gaaagaccta

acctcgtttc

ctgattttac

ggcagggtac

Leu

Gly

Gly

Leu

Trp

Glu
110

His Ser

Gln

Pro

Val Pro

Ile
80

Lys

Gln
95

Gly

Ile Lys

gcccgctagt

tttgaactgg

agaactcgac

tctcaagatc

ccacttccct



39331

<212> PRT
<213> Trinh ty nhén tao

<220>
<223> hLAG-3 mAb 1 VL4

<400> 26
Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Ser Val Thr Pro Gly

1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asp Ala Lys Thr Tyr Leu Asn Trp Leu Leu Gln Lys Pro Gly Gln Pro
35 40 45

Pro Glu Arg Leu Ile Tyr Leu Val Ser Glu Leu Asp Ser Gly Val Pro
50 55 60

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

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 27
<211> 336
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Polynucleotit m& hdéa hLAG-3 mAb 1 VL4

<400> 27
gatatcgtta tgactcagac accactgtca ctgagtgtga ccccaggtca gcccgctagt
60

atttcctgta aatcatccca gtccctcctg catagcgatg caaagaccta tttgaactgg
120

cttctgcaga aaccaggcca accgccagag agattgatct acctcgtttc agaactcgac
180
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agtggagtgc ccgatcgctt ctcagggtcc ggctctggga ctgattttac tctcaagatc
240

tcaagagtgg aggccgagga cgtcggggtt tactactgtt ggcagggtac ccacttccct
300

tatacatttg gcggaggcac aaaagtggag attaaa

336
<210> 28
<211> 16

<212> PRT
<213> Trinh ty nhan tao

<220>
<223> hLAG-3 mAb 1 VL4 CDRI1

<400> 28

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

1 5 10 15
<210> 29
<211> 121

<212> PRT
<213> Chudt nhit nha

<220>

<221> MISC FEATURE
<222> (1)..(121)
<223> LAG-3 mAb 2 VH
<400> 29

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

Ser Val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Asn Ile His Trp Leu Arg Gln Ser His Gly Glu Ser Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Tyr Pro Tyr Ser Gly Asp Ile Gly Tyr Asn Gln Lys Phe
50 55 60

Lys Asn Arg Ala Thr Leu Thr Val Asp Asn Ser Ser Ser Thr Ala Tyr

-189-



65

70

39331

75

80

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

85

90

95

Ala Arg Trp His Arg Asn Tyr Phe Gly Pro Trp Phe Ala Tyr Trp Gly

100

105

Gln Gly Thr Pro Val Thr Val Ser Ala

115
<210> 30
<211> 363
<212> ADN
<213>
<220>
<221>
<223>
<400> 30
gaggtccagc
60
tcctgcaaga
120
catggagaga
180
aaccagaagt
240
atggatctcc
300
aggaactact
360
gca
363
<210> 31
<211> 5
<212> PRT
<213>

Chudét nh&t nha

misc_feature
Polynucleotit m& hdéa LAG-3 mAb 2 VH

ttcagcagtc

cttctggata

gccttgagtg

tcaagaacag

gcagcctgac

ttggcccecetg

Chuét nhdt nha

120

aggacctgag

cacatttact

gattggatat

ggccacattg

atctgaagac

gtttgcttac

ctggtgaaac

gactacaaca

atttatcctt

actgtagaca

tctgcagtct

tggggccaag
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110

ctggggcctce

tacactggtt

acagtggtga

attcctccag

tttactgtgc

ggactccggt

agtgaagatt

gaggcagagc

tattggatac

cacagcctac

aagatggcac

cactgtctct



39331

<220>
<221> MISC_FEATURE
<222> (1)..(5)

<223> LAG-3 mAb 2 VH CDR 1
<400> 31

Asp Tyr Asn Ile His

1 5
<210> 32

<211> 17

<212> PRT

<213> Chudt nhit nha

<220>
<221> MISC FEATURE
<222> (1)..(17)

<223> ©LAG-3 mAb 2 VH CDRZ
<400> 32

Tyr Ile Tyr Pro Tyr Ser Gly Asp Ile Gly Tyr Asn Gln Lys Phe Lys

1 5 10 15
Asn

<210> 33

<211> 12

<212> PRT

<213> Chudt nh&t nha

<220>
<221> MISC_FEATURE
<222> (1)..(12)

<223> LAG-3 mAb 2 VH CDR3
<400> 33

Trp His Arg Asn Tyr Phe Gly Pro Trp Phe Ala Tyr

1 5 10
<210> 34

<211> 111

<212> PRT

<213> Chudt nh3t nha

-191-



39331

<220>
<221> MISC_FEATURE
<222> (1)..(111)

<223> LAG-3 mAb 2 VL
<400> 34

Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val Asp Tyr Asp
20 25 30

Gly Glu Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Val Val Ser Asn Leu Glu Ser Gly Ile Pro Ala
50 55 60

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

Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Ser Ser
85 90 95

Glu Asp Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105 110

<210> 35

<211> 333

<212> ADN

<213> cCchudét nhit nha

<220>
<221> misc_feature
<223> Polynucleotit m& hdéa LAG-3 mAb 2 VL

<400> 35
gacattgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca gagggccacc
60

atctcctgca aggccagcca aagtgttgat tatgatggtg aaagttatat gaactggtac
120

-192-



caacagaaac caggacagcc acccaaactc

180

gggatcccag ccaggtttag tggcagtggg

240

cctgtggagg aggaggatgc tgcaacctat

300

acgttcggtg ctgggaccaa gctggagctg

333

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

<220>
<221>
<222>
<223>

<400>

36

15

PRT

chuét nhit nha

MISC_ FEATURE
(1)..(15)
LAG-3 mAb 2 VL CDR1

36

39331

ctcatttatg ttgtatccaa tctagaatct
tctgggacag acttcaccct caacatccat
tactgtcagc aaagtagtga ggatccgctc

aaa

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Glu Ser Tyr Met Asn

1

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

<220>
<221>
<222>
<223>

<400>

5

37

7

PRT

Chuét nhit nha

MISC_FEATURE
(1) .. (7)
LAG-3 mAb 2 VL CDR2

37

Val Val Ser Asn Leu Glu Ser

1

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

<220>

5

38

9

PRT

Chudt nhit nha

10 15

-193-



39331

<221> MISC_FEATURE

<222> (1)..(9)

<223> LAG-3 mAb 2 VL CDR3
<400> 38

Gln Gln Ser Ser Glu Asp Pro Leu Thr

1 5
<210> 39

<211> 121

<212> PRT

<213> Chudt nhdt nha

<220>
<221> MISC_FEATURE
<222> (1)..(121)

<223> LAG-3 mAb 3 VH
<400> 39

Glu Val Arg Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Asn Ile His Trp Val Arg Gln Ser His Gly Gln Ser Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Tyr Pro Tyr Asn Gly Asp Thr Gly Tyr Asn Gln Lys Phe
50 55 60

Lys Thr Lys Ala Thr Leu Thr Val Asp Asn Ser Ser Asn Thr Ala Tyr

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

Thr Arg Trp Ser Arg Asn Tyr Phe Gly Pro Trp Phe Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ala
115 120

-194-



<210> 40
<211> 363
<212> ADN
<213>
<220>
<221>
<223>
<400> 40
gaggtccggce
60
tcctgcaagg
120
catggacaga
180
aaccagaagt
240
atggaactcc
300
aggaactact
360

gca

363

<210> 41
<211> 5
<212> PRT
<213>
<220>
<221>
<222> (1)
<223>
<400> 41

Chuét nhit nha

misc feature
Polynucleotit md héa LAG-3 mAb 3 VH

ttcagcagtc

cttctggata

gccttgagtg

tcaagaccaa

gcagcctggc

ttggccecctg

Chudét nhit nha

MISC Feature
.. (5)
LAG-3 mAb 3 VH CDR 1

Asp Tyr Asn Ile His

1

<210> 42
<211> 17
<212> PRT

5

aggacctgag

cacattcact

gattggatat

ggccacattg

atctgaagac

gtttgcttac

39331

ctggtgaaac
gactacaaca
atttatcctt
actgtagaca

tctgcagtct

tggggccaag

-195-

ctggggcctce

ttcactgggt

ataatggtga

attcctccaa

attactgtac

ggactctggt

agtgaagata

gaggcagagc

tactggctac

cacagcctac

aagatggagc

cactgtctct



39331

<213> Chudt nh&t nha

<220>

<221> MISC Feature

<222> (1)..(17)

<223> LAG-3 mAb 3 VH CDR2

<400> 42

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

1 5 10 15
Thr

<210> 43

<211> 12

<212> PRT

<213> Chudt nhdt nha

<220>

<221> MISC Feature

<222> (1)..(12)

<223> LAG-3 mAb 3 VH CDR3

<400> 43

Trp Ser Arg Asn Tyr Phe Gly Pro Trp Phe Ala Tyr

1 5 10
<210> 44

<211> 111

<212> PRT

<213> Chudt nh&t nha

<220>
<221> MISC Feature
<222> (1)..(111)

<223> LAG-3 mAb 3 VL
<400> 44
Asp Ile Val Leu Thr Gln Ser Pro Thr Ser Leu Ala Val Ser Leu Gly

1 5 10 15

Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val Asp Tyr Asp
20 25 30
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Gly Asp Ser
35
Lys Leu Leu
50
Arg Phe Ser
65
Pro Val Glu
Glu Asp Pro
<210> 45
<211> 333
<212> ADN
<213> Chud
<220>
<221>
<223>
<400> 45
gacattgtgc
60
atctcctgcea
120
caacagaaac
180
gggatcccag
240
cctgtggagg
300
acgttcggtg
333
<210> 46
<211> 15

Tyr Met As

Ile Tyr Al

Gl
70

Gly Ser

Glu Glu

85

Leu Thr

100

t nhit nha

misc feature
Polynucleotit m& hdéa LAG-3 mAb 3 VL

Asp

Phe

n Trp Tyr

40

Ala
55

a Ser

y Ser Gly

Ala Ala

Gly Ala

Gln

Asn

Thr

Thr

Gly
105

39331

Gln Lys

Glu

Leu

Phe
75

Asp

Tyr
90

Tyr

Thr Lys

tgacccaatc tccaacttct ttggctgtgt

aggccagcca

caggacagcc

ccaggtttag

aggaggatgc

ctgggaccaa

aagtgttgat
acccaaactc
tggcagtggg

tgcaacctat

gctggagctg

tatgatggtg

ctcatctatg

tctgggacag

tactgtcagc

aaa

-197-

Pro Gly Gln

45

Ser Ile

60

Gly

Thr Leu Asn

Cys Gln Gln

Glu Leu

110

Leu

ctctagggca

atagttatat

ctgcatccaa

acttcaccct

aaagtagtga

Pro Pro

Pro Ala

Ile His

80

Ser Ser

95

Lys

gagggccacc

gaactggtat

tctagaatct

caacatccat

ggatccgctc



39331

<212> PRT
<213> Chudt nhdt nha

<220>
<221> MISC FEATURE
<222> (1)..(15)

<223> LAG-3 mAb 3 VL CDRI1
<400> 46

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Asp Ser Tyr Met Asn

1 5 10 15
<210> 47

<211> 7

<212> PRT

<213> Chudt nhit nha

<220>

<221> MISC FEATURE

<222> (1) ..(7)

<223> LAG-3 mAb 3 VL CDR2

<400> 47

Ala Ala Ser Asn Leu Glu Ser

1 5
<210> 48

<211> 9

<212> PRT

<213> Chudt nhit nha

<220>
<221> MISC FEATURE
<222> (1)..(9)

<223> ©LAG-3 mAb 3 VL CDR3
<400> 48

Gln Gln Ser Ser Glu Asp Pro Leu Thr

1 5
<210> 49
<211> 121
<212> PRT

<213> Chudt nhit nha

-198-



39331

<220>
<221> MISC FEATURE
<222> (1)..(121)

<223> LAG-3 mAb 4 VH
<400> 49

Glu Val Gln Leu His Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Asn Ile His Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Tyr Pro Tyr Asn Gly Asp Ala Gly Tyr Asn Gln Asn Phe
50 55 60

Lys Thr Lys Ala Thr Leu Thr Val Asp Asn 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

Ala Arg Trp Asn Met Asn Tyr Phe Gly Pro Trp Phe Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ala

115 120
<210> 50
<211> 363
<212> ADN

<213> Chudt nhit nha

<220>
<221> misc feature
<223> Polynucleotit m& hdéa LAG-3 mAb 4 VH

<400> 50

gaggtccagce ttcaccagtc aggacctgag ctggtgaaac ctggggcctc agtgaagata
60
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tcctgcaaga cttctggata
120

catggaaaga gccttgagtg
180

aaccagaact tcaagaccaa
240

atggagctcc gcagcctgac
300

atgaactact ttggcccctg
360

gcg

363

<210> 51

<211> 5

<212> PRT

<213> Chudét nhdt nha

<220>

<221>

<222> (1)..
<223>

<400> 51

MISC FEATURE

(5)

Asp Tyr Asn Ile His

1

<210> 52
<211> 17
<212> PRT
<213>
<220>
<221>
<222> (1).
<223>
<400> 52

5

Chudt nhit nha

MISC FEATURE

. (17)

cactttcact

gattggatat

ggccacattg

atctgaggac

gtttgcttac

LAG-3 mAb 4 VH CDR 1

LAG-3 mAb 4 VH CDR2

39331

gactacaaca
atttatcctt
actgtagaca

tctgcagtct

tggggccaag

tacactgggt

acaatggtga

attcctccag

attactgtgc

ggactctggt

gaagcagagc

tgctggctac

cacagcctac

aagatggaac

cactgtctct

Tyr Ile Tyr Pro Tyr Asn Gly Asp Ala Gly Tyr Asn Gln Asn Phe Lys

1

Thr

5

10

-200-

15



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

<220>
<221>
<222>
<223>

<400>

53
12
PRT

Chudt nh&t nha

MISC FEATURE

(1)..(12)

LAG-3 mAb 4 VH CDR3

53

39331

Trp Asn Met Asn Tyr Phe Gly Pro Trp Phe Ala Tyr

1

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

<220>
<221>
<222>
<223>

<400>

54
111
PRT

5

Chudt nhit nha

MISC FEATURE
(1)..(111)
LAG-3 mAb 4 VL

54

Asp Ile Val Leu

1

Gln

Gly

Lys

Arg

65

Pro

Arg

Val

Leu

50

Phe

Val

Ala Thr
20

Thr Tyr

35

Leu Ile

Ser Gly

Glu Glu

Thr

Ile

Ile

Phe

Ser

Glu

Gln

Ser

Asn

Ala

Gly

70

Asp

Ser
e
Trp
Ala
55

Ser

Ala

Pro

Lys

Tyr

40

Ser

Gly

Ala

Ala

Ala

25

Gln

Asn

Thr

Thr

10

Ser

10

Ser

Gln

Leu

Asp

Tyr
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Leu

Gln

Lys

Glu

Phe

75

Tyr

Ala

Ser

Pro

Ser

60

Thr

Cys

Val

Val

Gly

45

Gly

Leu

Gln

Ser

Asp

Gln

Ile

Asn

Gln

Leu

15

Tyr

Pro

Pro

Ile

Ser

Gly

Asp

Pro

Ala

His

80

Asn



85

39331

90

95

Glu Asp Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys

<210> 55
<211> 333
<212> ADN
<213>
<220>
<221>
<223>
<400> 55
gacattgtgc
60
atctcctgca
120
caacagaaac
180
gggatcccag
240
cctgtggagg
300
acgttcggtg
333

<210> 56
<211> 15
<212> PRT
<213>
<220>
<221>
<222> (1).
<223> LAG-
<400> 56

100

Chudt nh&t nha

misc_ feature
Polynucleotit m& hdéa LAG-3 mAb 4 VL

tgacccaatc

aggccagcca

caggacagcc

ccaggtttag

aggaggatgc

ctgggaccaa

Cchudt nh&t nha

MISC FEATURE

. (15)
3 mAb 4 VL

tccagettet

aagtgttgat

acccaaactc

tggcagtggg

tgcaacctat

gctggagctg

CDR1

105

ttggctgtgt

tatgatggtg

ctcatctttg

tctgggacag

tactgtcagc

aaa

110

ctctagggca

ttacttatat

ctgcatccaa

acttcaccct

aaagtaatga

gagggccacc

caactggtac

tctagaatct

caacatccat

ggatccgctc

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Val Thr Tyr Ile Asn

1

5

10

-202-

15



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

<220>
<221>
<222>
<223>

<400>

39331

57

7

PRT

chudét nhit nha

MISC_FEATURE
(1) .. (7)
LAG-3 mAb 4 VL CDR2

57

Ala Ala Ser Asn Leu Glu Ser

1

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

<220>
<221>
<222>
<223>

<400>

1

<210>
<211>

5

58

9

PRT

Chudt nh&t nha

MISC FEATURE
(1)..(9)
LAG-3 mAb 4 VL CDR3

58
Gln Gln Ser Asn Glu Asp Pro Leu Thr
5
59
121
PRT

<212>
<213>

<220>
<221>
<222>
<223>

<400>

Chuét nh&t nha

MISC_ FEATURE
(1)..(121)
LAG-3 mAb 5 VH

59

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

1

5 10 15

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

20 25 30
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Trp Val

Tyr Pro
Ala

Thr

Ser
85

Arg

His
100

Arg

Leu Val

Lys

Tyr

Leu

70

Leu

Asn

Thr

Gln

Ser

55

Thr

Thr

Tyr

Val

Ser

40

Gly

Val

Ser

Phe

Ser

39331

Pro

Asp

Asp

Glu

Gly

105

Ala

Gly

Phe

Asn

Asp

90

Pro

Lys

Gly

Ser

75

Ser

Trp

Ser

Tyr

60

Ser

Ala

Phe

Leu

45

Asn

Ser

Val

Ala

Glu

Gln

Thr

Phe

Tyr
110

Trp

Lys

Ala

Tyr

95

Trp

Ile

Phe

Tyr

80

Cys

Gly

Asn Ile His
35
Gly Tyr Ile
50
Lys Ser Lys
65
Met Asp Leu
Ala Arg Trp
Gln Gly Thr
115
<210> 60
<211> 363
<212> ADN
<213> Chud
<220>
<221> misc
<223>
<400> 60
gaggtccagc
60
tcctgcaaag
120
cctggaaaga
180
aaccagaagt
240
atggatctcc
300
aggaactact
360

t nhi&t nha

_feature
Polynucleotit m& hdéa LAG-3 mAb 5 VH

ttcagcagtc

cttctggata

gccttgaatg

tcaagagcaa

gcagcctgac

ttggccecctyg

120

aggacctgag

cacatttact

gattggatat

ggccacattg

atctgaggac

gtttgcttac

ctggtgaaac
gactacaaca
atttatqctt
actgtagaca
tctgcagtct

tggggccaag

-204-

ctggggcctce

tacactgggt

acagtggtga

attcctccag

tttactgtgce

ggactctggt

agtgaagatt

gaagcagagc

ttttggatac

cacagcctac

aagatggcac

cactgtctct



39331

gca

363

<210> o6l
<211> 5
<212> PRT

<213> Chudt nhdt nha

<220>

<221> MISC_FEATURE

<222> (1)..(5)

<223> LAG-3 mAb 5 VH CDR 1

<400> 61

Asp Tyr Asn Ile His

1 5
<210> 62

<211> 17

<212> PRT

<213> Chudt nh&t nha

<220>

<221> MISC_FEATURE

<222> (1)..(17)

<223> LAG-3 mAb 5 VH CDR2

<400> 62

Tyr Ile Tyr Pro Tyr Ser Gly Asp Phe Gly Tyr Asn Gln Lys Phe Lys

1 5 10 15
Ser

<210> 63

<211> 12

<212> PRT

<213> Chudt nhit nha

<220>
<221> MISC_FEATURE
<222> (1)..(12)

<223> LAG-3 mAb 5 VH CDR3

<400> 63

-205-



39331

Trp His Arg Asn Tyr Phe Gly Pro Trp Phe Ala Tyr

5

Chudt nhit nha

MISC FEATURE

(1)..(111)
LAG-3 mAb 5 VL

Leu

Thr

20

Tyr

Ile

Gly

Glu

Leu
100

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Gln

Ser

Asn

vVal

Gly

70

Asp

Phe

Chudt nhit nha

1

<210> 64

<211> 111

<212> PRT

<213>

<220>

<221>

<222>

<223>

<400> 64

Asp Ile Val

1

Gln Arg Ala

Gly Glu Ser

35

Lys Leu Leu
50

Arg Phe Ser

65

Pro Val Glu

Glu Asp Pro

<210> 65

<211> 333

<212> ADN

<213>

<220>

<221>

misc_ feature

Ser

vas

Trp

Val

55

Ser

Ala

Gly

Pro

Lys

Tyr

40

Ser

Gly

Ala

Ala

Ala

Ala

25

Gln

Asn

Thr

Thr

Gly
105

10

Ser

10

Ser

Gln

Leu

Asp

Tyr

Thr

-206-

Leu

Gln

Lys

Glu

Phe

75

Tyr

Lys

Ala

Ser

Pro

Ser

60

Thr

Cys

Leu

Val

Val

Gly

45

Gly

Leu

Gln

Glu

Ser

Asp

30

Gln

Ile

Asn

Gln

Leu
110

Leu

15

Tyr

Pro

Pro

Ile

Ser

95

Lys

Gly

Asp

Pro

Ala

His

80

Ser



<223>
<400> 65
gacattgtgc
60
atctcctgca
120
caacagaaac
180
gggatcccag
240
cctgtggagg
300
acgttcggtg
333

<210> 66
<211> 15
<212> PRT
<213>
<220>
<221>
<222> (1).
<223> LAG-
<400> 66

tgacccaatc

aggccagcca

caggacagcc

ccaggtttag

aggaggatgc

ctgggaccaa

Chudt nhdt nha

MISC FEATURE

. (15)
3 mAb 5 VL

tccagcecttcet

aagtgttgat

acccaaactc

tggcagtggg

tgcaacctat

gctggagctg

CDR1

39331

Polynucleotit m& hdéa LAG-3 mAb 5 VL

ttggctgtgt

tatgatggtg

ctcatttatg

tctgggacag

tactgtcagce

aaa

ctctagggca

aaagttatat

ttgtttccaa

acttcaccct

aaagtagtga

gagggccacc

gaactggtac

tctagaatct

caacatccat

ggatccgctc

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Glu Ser Tyr Met Asn

1

<210> 67
<211> 7
<212> PRT
<213>

<220>
<221>
<222>
<223>

<400> 67

5

Chudét nh&t nha

MISC FEATURE
(1) ..
LAG-3 mAb 5 VL CDR2Z

(7)

Val Val Ser Asn Leu Glu Ser

1

5

10

-207-

15



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

<220>
<221>
<222>
<223>

<400>

39331

68

9

PRT

Chudt nhit nha

MISC_FEATURE
(1)..(9)
LAG-3 mAb 5 VL CDR3

68

Gln Gln Ser Ser Glu Asp Pro Leu Thr

1

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

<220>
<221>
<222>
<223>
<400>
Glu Val
1

Ser Val

Asn Met

Gly Asp
50

5

69
118
PRT
Cchuét nhit nha

MISC FEATURE
(1)..(118)
LAG-3 mAb 6 VH
69

Leu Leu Gln Gln Ser Gly Pro Glu

Lys Ile Pro Cys Lys Ala Ser Gly
20 25

Asp Trp Val Lys Gln Ser His Gly

Ile Asn Pro Asp Asn Gly Val Thr
55

Glu Gly Lys Ala Thr Leu Thr Val Asp Lys

65

70

Met Glu Leu Arg Ser Leu Thr Ser Glu Asp

85 90

-208-

Leu

Tyr

Glu

Ile

Ser

75

Thr

Val

Thr

Ser

Tyr

60

Ser

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

15

Asp

Trp

Lys

Ala

Tyr
95

Ala

Tyr

Ile

Phe

Tyr

Cys



39331

Ala Arg Glu Ala Asp Tyr Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr

100

Thr Leu Thr Val Ser Ser

Chuét nhit nha

misc_ feature
Polynucleotit m& hdéa LAG-3 mAb 6 VH

tgcaacagtc

cttctggata

gccttgagtg

ttgagggcaa

gcagcctgac

actttgacta

Chudt nh&t nha

MISC FEATURE

(5)
3 mAb

115
<210> 70
<211> 354
<212> ADN
<213>
<220>
<221>
<223>
<400> 70
gaggtcctgce
60
ccctgcaagg
120
catggagaga
180
aaccagaagt
240
atggagctcc
300
gattacttct
354
<210> 71
<211> 5
<212> PRT
<213>
<220>
<221>
<222> (1)..
<223> LAG-
<400> 71

Asp Tyr Asn Met Asp

tggacctgag

cacattcact

gattggagat

ggccacactg

atctgaggac

ctggggccaa

6 VH CDR 1

105

ctggtgaagc

gactacaaca

attaatcctg

actgtagaca

actgcagtct

ggcaccactc

-209-

110

ctggggcttc

tggactgggt

acaatggtgt

agtcctccag

attactgtgc

tcacagtctc

agtgaagata

gaagcagagc

tactatctac

tacagcctac

aagagaggcg

ctca



39331

1 5
<210> 72

<211> 17

<212> PRT

<213> Cchudt nhit nha

<220>

<221> MISC FEATURE

<222> (1)..(17)

<223> LAG-3 mAb 6 VH CDR2

<400> 72

Asp Ile Asn Pro Asp Asn Gly Val Thr Ile Tyr Asn Gln Lys Phe Glu

1 5 10 15
Gly

<210> 73

<211> 9

<212> PRT

<213> Chudt nhit nha

<220>

<221> MISC_ FEATURE

<222>  (1)..(9) 5
<223> LAG-3 mAb 6 VH CDR

<400> 73

Glu Ala Asp Tyr Phe Tyr Phe Asp Tyr

1 5
<210> 74

<211> 107

<212> PRT

<213> Chudét nhit nha

<220>

<221> MISC_FEATURE
<222> (1)..(107)
<223> LAG-3 mAb 6 VL

<400> 74

-210-



Met

Ser

20

Tyr

Ser

Gly

Ala

Thr

Ile

Gln

Tyr

Thr

Val

Gln

Thr

Gln

Arg

Asp

70

Tyr

Ser

Cys

Lys

Tyr

55

Phe

Tyr

His

Lys

Pro

40

Thr

Thr

Cys

39331

Arg

Ala

25

Gly

Gly

Phe

Gln

Phe

10

Ser

Gln

Val

Thr

Gln

Met

Gln

Ser

Pro

Ile

75

His

Ser

Asp

Pro

Asp

Ser

Tyr

Thr

Val

Lys

45

Arg

Ser

Ser

Ser

Ser

30

Leu

Phe

Val

Thr

Val

15

Ser

Leu

Thr

Gln

Pro

Val

Ile

Gly

Ala

80

Trp

Asp Ile Val
1
Asp Arg Val
Val Ala Trp
35
Phe Ser Ala
50
Ser Gly Ser
65
Ala Asp Leu
Thr Phe Gly
<210> 75
<211> 321
<212> ADN
<213>
<220>
<221>
<223>
<400> 75
gacattgtga
60
atcacctgca
120
ggacaatctc
180
cgcttcactg
240
gcagacctgg
300

85

Gly Thr Lys Leu
100

Gly

Cchuét nhit nha

misc_feature
Polynucleotit md hdéa LAG-3 mAb 6 VL

tgacccagtc tcacagattc

aggccagtca ggatgtgagt

ctaaattact gattttttcg

gcagtggatc tgggacggat

cagtttatta ctgtcagcaa

90

Glu
105

Ile Lys

atgtccacat

tctgttgtag

gcatcctacc

ttcactttca

cattatagta

-211-

cagttggaga

cctggtatca

ggtacactgg

ccatcagcag

ctccgtggac

95

cagggtcagc

acagaaacca

agtccctgat

tgtgcaggct

gttcggtgga



39331

ggcaccaagc tggaaatcaa a

321

<210> 76

<211> 11

<212> PRT

<213> Chudét nhdt nha

<220>

<221> MISC_FEATURE

<222> (1)..(11)

<223> LAG-3 mAb 6 VL CDR1

<400> 76

Lys Ala Ser Gln Asp Val Ser Ser Val Val Ala

1 5 10
<210> 77

<211> 7

<212> PRT

<213> Chudt nhdt nha

<220>

<221> MISC_FEATURE

222> (1)..(7)

<223> LAG-3 mAb 6 VL CDR2

<400> 77

Ser Ala Ser Tyr Arg Tyr Thr

1 5
<210> 78

<211> 7

<212> PRT

<213> Chuét nhit nha

<220>
<221> MISC_FEATURE
<222> (1) ..(7)

<223> LAG-3 mAb 6 VL CDR3
<400> 78

His Tyr Ser Thr Pro Trp Thr
1 5

-212-
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<210> 79
<211> 118
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> hLAG-3 mAb 6 VH-1

<400> 79

Gln 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 Tyr
20 25 30

Asn Met Asp Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

Gly Asp Ile Asn Pro Asp Asn Gly Val Thr Ile Tyr Asn Gln Lys Phe
50 55 60

Glu Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Glu Ala Asp Tyr Phe Tyr Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Thr Leu Thr Val Ser Ser

115
<210> 80
<211> 354
<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Polynucleotit m& hdéa hLAG-3 mAb 6 VH-1

<400> 80

caggtccagc tggtgcagtc tggcgccgaa gtgaagaaac ctggcgcaag cgtgaaggtg
60

-213-



tcctgcaagg ccagcggcta caccttcacc
120
ccaggacagg gcctggaatg gatgggcgac
180
aaccagaaat tcgagggcag agtgaccatg
240
atggaactgc ggtccctgcg gagcgacgac
300
gactacttct acttcgacta ctggggccag
354
<210> 81
<211> 118
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> hLAG-3 mAb 6 VH-2
<400> 81
Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Asn Met Asp Trp Val Arg Gln Ala
35 40
Ser Asp Ile Asn Pro Asp Asn Gly
50 55
Glu Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asn Ser Leu Arg Ala
85
Ala Arg Glu Ala Asp Tyr Phe Tyr
100

39331

gactacaaca
atcaaccccg
accaccgaca
accgccgtgt

ggcaccaccc

Gly Gly

10

Leu

Ser Phe

25

Gly

Pro Gly Lys

Val Thr Ile

Ala
75

Asp Asn

Glu Asp Thr

Phe
105

Asp Tyr

-214-

tggactgggt

acaacggcgt

ccagcaccag

actactgcgc

tgaccgtgtc

Val Lys Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Asn Gln

60

Lys Asn Ser

Ala Val Tyr

Gln
110

Trp Gly

ccgacaggcce

gaccatctac

caccgcctac

cagagaggcc

ctcc

Gly
15

Gly

Asp Tyr

Trp Val

Lys Phe

Leu Tyr

80

Tyr Cys

Gly Thr



Thr Leu Thr Val Ser Ser

115
<210> 82
<211> 354
<212> DNA
<213>
<220>
<223>
<400> 82
gaggtccagc
60
agctgcgctg
120
cctggcaagg
180
aaccagaagdt
240
ctgcagatga
300
gactacttct
354
<210> 83
<211> 107
<212> PRT
<213>
<220>
<223>
<400> 83

tggtggaatc

ccagcggctt

gcctggaatg

tcgagggccyg

acagcctgceg

acttcgacta

Trinh tu nhdn tao

tggcggcgga

caccttcagc

ggtgtccgac

gttcaccatc

ggccgaggac

ctggggccag

Trinh tu nhan tao

hLAG-3 mAb 6 VL-1

39331

ctggtcaagc
gactacaaca
atcaaccccg
agccgggaca
accgccgtgt

ggcaccaccc

Polynucleotit m& hdéa hLAG-3 mAb 6 VH-2

ctggcggcag

tggactgggt

acaacggcgt

acgccaagaa

actactgcgce

tgaccgtgtc

cctgagactg

ccgacaggcce

gaccatctac

cagcctgtac

cagagaggcc

ctcc

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser Ser Val

20

25

30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35

40

-215-

45



39331

80

95

cagagtgacc

gcagaagccce

cgtgcccagce

cctgcagccc

cttcggcgga

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Ser Thr Pro Trp
85 90
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 84
<211> 321
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> Polynucleotit m& hdéa hLAG-3 mAb 6 VL-1
<400> 84
gacatccaga tgacccagag ccccagcagc ctgagcgcca gcgtgggcega
60
atcacctgtc gggccagcca ggatgtgtcc agcgtggtgg cctggtatca
120
ggcaaggccce ccaagctgct gatctacagc gccagctacc ggtacacagg
180
agattcagcg gcagcggctc cggcaccgac ttcaccctga ccatcagcag
240
gaggacttcg ccacctacta ctgccagcag cactacagca ccccecctggac
300
ggcaccaagc tggaaatcaa g
321
<210> 85
<211> 107
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> hLAG-3 mAb 6 VL-2
<400> 85

-216-



Asp Ile

Asp Arg

Val Ala

Tyr Ser
50

Ser Gly
65

Glu Asp

Thr Phe

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

<220>
<223>

<400>

gacatcgtga tgacccagag ccccagcagce

60

atcacct
120

ggcaagg
180

agattca
240

gaggaca
300

Val

Val

Trp

35

Ala

Ser

Ile

Gly

86
321
ADN

Trinh tu nhén tao

Met Thr

Thr Ile
20

Tyr Gln

Ser Tyr

Gly Thr

Ala Val

85

Gly Gly
100

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

Ser

Cys

Lys

Tyr

Phe

Tyr

Lys

Pro

Arg

Pro

40

Thr

Thr

Cys

Leu

39331

Ser

Ala

25

Gly

Gly

Phe

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu Ser

Gln Asp

Ala Pro

Pro Asp

60

Ile Ser
75

His Tyr

Lys

Polynucleotit md hdéa hLAG-3 mAb 6 VL-2

86

gtc

ccc

gcg

tcg

gggccagcca

ccaagctgcect

gcagcggctc

ccgtttacta

ggatgtgtcc
gatctacagc
cggcaccgac

ctgccagcag

Ala

Val

Lys

45

Arg

Ser

Ser

Ser

Ser

30

Leu

Phe

Leu

Thr

ctgagcgcca gcgtgggcega

agcgtggtgg cctggtatca

gccagctacc ggtacacagg

ttcaccttca ccatcagcag

cactacagca ccccctggac

-217-

Val Gly
15

Ser Val

Leu Ile

Ser Gly

Gln Pro
80

Pro Trp
95

cagagtgacc

gcagaagccc

cgtgcccgat

cctgcagccc

cttcggcgga



39331

ggcaccaagc tggaaatcaa g

321

<210> 87
<211> 11
<212> PRT

<213> Trinh tuy nhan tao .

<220>
<223> hLAG-3 mAb 6 VL-1/VL-2 CDRL1

<400> 87

Arg Ala Ser Gln Asp Val Ser Ser Val Val Ala

1 5 10
<210> 88

<211> 8

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Téac nhan lién két 1

<400> 88

Gly Gly Gly Ser Gly Gly Gly Gly

1 5
<210> 89

<211> 6

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> T&c nhan lién két Cys 2

<400> 89

Gly Gly Cys Gly Gly Gly

1 5
<210> 90

<211> 4

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Tac nhan lién k&t ABD

-218-



<400>

90

Gly Gly Gly Ser

1

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

<220>
<223>

<400>

91

6

PRT
Trinh tu

Tac nhéan

91

Leu Gly Gly Gly

1

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

<220>
<223>

<400>

92
11
PRT
Trinh tu

Ta&c nhén

92

Gly Gly Gly Ser

1

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

<220>
<223>

<400>

93
PRT
Trinh tu
T4c nhén

93

Ala Ser Thr Lys

1

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

<220>

94

6

PRT
Trinh tu

nhé&n tao

Gly Gly Gly Ser Gly Gly Gly

5

nhan tao

nhén tao

39331

10

-219-



39331

<223> T&c nhan lién két
<400> 94

Leu Glu Pro Lys Ser Ser

1 5
<210> 095

<211> 5

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> T&ac nhan 1lién két

<400> 95

Ala Pro Ser Ser Ser

1 5
<210> 96

<211> 7

<212> PRT

<213> Trinh ty nhéan tao

<220>
<223> Mién kich thich heterodime

<400> 96

Gly Val Glu Pro Lys Ser Cys

1 5
<210> 97

<211> 6

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Mién kich thich heterodime

<400> 97

Val Glu Pro Lys Ser Cys

1 5
<210> 98

<211> 6

<212> PRT

<213> Trinh tu nhdn tao

-220-



39331

<220>
<223> Mién kich thich heterodime

<400> 98

Ala Glu Pro Lys Ser Cys

1 5
<210> 99

<211> 7

<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> Mién kich thich heterodime

<400> 99

Gly Phe Asn Arg Gly Glu Cys

1 5
<210> 100

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mién kich thich heterodime

<400> 100

Phe Asn Arg Gly Glu Cys

1 5
<210> 101

<211> 28

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> E-Coil

<400> 101
Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys Glu Val

1 5 10 15

Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys
20 25

-221-



39331

<210> 102

<211> 28

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> K-Coil

<400> 102

Lys Val Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu Lys Val
1 5 10 15

Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu
20 : 25

<210> 103

<211> 28

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> vong xodn E dugc cidi bién

<400> 103

Glu Val Ala Ala Cys Glu Lys Glu Val Ala Ala Leu Glu Lys Glu Val
1 5 10 15

Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys
20 25

<210> 104

<211> 28

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> vong xoin K dugc cadi bién

<400> 104
Lys Val Ala Ala Cys Lys Glu Lys Val Ala Ala Leu Lys Glu Lys Val

1 5 10 15

Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu
20 25

-222-



<210> 105
<211> 46

<212> PRT
<213> Trinh tu
<220>

<223> ABD
<400> 105

Leu Ala Glu Ala
1

Val Ser Asp Tyr
20

Gly Val Lys Ala

35
<210> 106
<211> 46
<212> PRT
<213> Trinh tu
<220>
<223> deimm ABD
<400> 106

Leu Ala Glu Ala
1

Val Ser Asp Tyr
20

Gly Val Lys Ala

35
<210> 107
<211> 4o
<212> PRT
<213> Trinh tu
<220>
<223> deimm ABD

nhan tao

Lys Val Leu
5

Tyr Lys Asn

Leu Ile Asp

nhan tao

Lys Val Leu
5

Tyr Lys Asn

Leu Ile Asp

nhé&n tao

39331

Ala Asn Arg Glu Leu

10

Leu Ile Asp Asn Ala

25

Glu
40

Ile Leu Ala Ala

Ala Asn Arg Glu Leu

10

Leu Ile Asp Asn Ala

25

Glu
40

Ile Leu Ala Ala

-223-

Asp Lys Tyr Gly
15

Ser Ala Glu
30

Lys

Leu Pro

45

Asp Lys Tyr Gly

15

Ser Ala Glu
30

Lys

Leu Pro

45



<400> 107

Leu Ala Glu Ala
1

Val Ser Asp Tyr
20

Gly Val Lys Ala

35
<210> 108
<211> 4o
<212> PRT
<213> Trinh tu
<220>
<223> deimm ABD
<400> 108

Leu Ala Glu Ala
1

Val Ser Asp Tyr
20

Gly Val Lys Ala

35
<210> 109
<211> 10
<212> PRT
<213> Trinh tu
<220>
<223> Lién két
<400> 109

Asp Lys Thr His
1

<210> 110
<211> 8

<212> PRT
<213> Trinh tu

Lys Val Leu Ala

5

Tyr Lys Asn Ala

Glu
40

Leu Ile Ala

nhdn tao

Lys Val Leu Ala

5

Tyr Lys Asn Leu

Leu Ile Ala Glu

40

nhan tao

khép

39331

Asn

Ala
25

Ile

Asn

Ile
25

Ile

Arg Glu Leu
10

Asn Asn Ala

Leu Ala Ala

Arg Glu Leu
10

Ser Asn Ala

Leu Ala Ala

Thr Cys Pro Pro Cys Pro

5

nhé&n tao

10

-224-

Asp Lys Tyr Gly
15

Lys Thr Val Glu
30

Leu Pro
45

Asp Lys Tyr Gly
15

Lys Ser Val Glu
30

Leu Pro
45



<220>
<223> TA&ac nhéan
<400> 110

Ala Pro Ser Ser
1

<210> 111
<211> 15

<212> PRT
<213> Trinh tu
<220>

<223> TA&c nhén
<400> 111

Leu Glu Pro Lys
1

<210> 112
<211> 13

<212> PRT
<213> Trinh tu
<220>

<223> TA&Ac nhén
<400> 112

Gly Gly Gly Asp
1

<210> 113
<211> 16

<212> PRT
<213> Trinh tu
<220>

<223> TA&c nhéan
<400> 113

Ser Pro Met Glu
5

nhan tao

lién két Cys

Ser Ala Asp Lys Thr His Thr Cys Pro Pro Cys

5

nhédn tao

Z

lién két

Lys Thr His Thr Cys Pro Pro Cys Pro

5

nhan tao

lién két

39331

10

10

Leu Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro

1 5 10 15
<210> 114
<211> 15

-225-
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<212> PRT
<213> Nguoi hién dai

<220>

<221> MISC _FEATURE
<222> (1)..(15)
<223> Piém khép IgGl

<400> 114

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro

1 5 10 15
<210> 115

<211> 12

<212> PRT

<213> Ngudi hién dai

<220>
<221> MISC FEATURE
<222> (1)..(12)

<223> Piém khép IgG2
<400> 115

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro

1 5 10
<210> 116

<211> 12

<212> PRT

<213> Ngudi hién dai

<220>
<221> MISC_FEATURE
<222> (1)..(12)

<223> Piém khép IgG4
<400> 116

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro

1 5 - 10
<210> 117
<211> 12
<212> PRT

<213> Nguodi hién dai

-226-



<220>
<221>
<222>
<223>

<400>

MISC FEATURE

(1)..(12)
Piém khép IgG4 S228P)

117

39331

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro

1

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

<220>
<221>
<222>
<223>

<400>

Arg

Gln

Tyr

Ser

Thr

65

Lys

Pro

Thr

Leu

Pro

Gly

50

Tyr

His

Val

<210>

118
107
PRT

5

Ngudi hién dai

MISC FEATURE
(1)..(107)
LC kapa

118

Val

Lys

Arg

35

Asn

Ser

Lys

Thr

119

Ala

Ser

20

Glu

Ser

Leu

Val

Lys
100

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

Pro

Thr

Lys

Glu

Ser

70

Ala

Phe

Ser

Ala

vVal

Ser

55

Thr

Cys

Asn

Val

Ser

Gln

40

Val

Leu

Glu

Arg

Phe

Val

25

Trp

Thr

Thr

Val

Gly
105

10

Ile

10

Val

Lys

Glu

Leu

Thr
90

Glu

-227-

Phe

Cys

Val

Gln

Ser

75

His

Cys

Pro

Leu

Asp

Asp

60

Lys

Gln

Pro

Leu

Asn

45

Ser

Ala

Gly

Ser

Asn

30

Ala

Lys

Asp

Leu

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Glu

Phe

Gln

Ser

Glu

80

Ser



<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

Gln

1

Glu

Tyr

Lys

Ala

65

Arg

Thr

Pro

Leu

Pro

Ala

50

Ala

Ser

Val

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

<220>
<221>
<222>
<223>

<400>

104
PRT

Nguoi hién dai

MISC_FEATURE
(1)..(104)
LC lamda

119

Lys

Gln

Gly

35

Gly

Ser

Tyr

Ala

120
98
PRT

Ala

Ala

20

Ala

Val

Ser

Ser

Pro
100

Ala

Asn

Val

Glu

Tyr

Cys

85

Thr

Pro

Lys

Thr

Thr

Leu

70

Gln

Glu

Ngudi hién dai

MISC FEATURE

(1)..(98)
IgGl CH1
120

Ser

Ala

Val

Thr

55

Ser

Val

Cys

Val

Thr

Ala

40

Pro

Leu

Thr

Ser

39331

Thr

Leu

25

Trp

Ser

Thr

His

Leu

10

Val

Lys

Lys

Pro

Glu
90

Phe

Cys

Ala

Gln

Glu

75

Gly

Pro

Leu

Asp

Ser

60

Gln

Ser

Pro

Ile

Ser

45

Asn

Trp

Thr

Ser

Ser

30

Ser

Asn

Lys

Val

Ser

15

Asp

Pro

Lys

Ser

Glu
95

Glu

Phe

Val

Tyr

His

80

Lys

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
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Ser Thr

Phe Pro

Gly Vval
50

Leu Ser
65

Tyr Ile

Lys Val

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

<220>
<221>
<222>
<223>
<400>
Ala Ser
1

Ser Thr

Phe Pro

Gly Val
50

Ser Gly Gly
20

Glu Pro Val
35

His Thr Phe

Ser Val Val

Cys Asn Val

85

121
98
PRT

Thr

Thr

Pro

Thr

70

Asn

Ngudi hién dai

MISC FEATURE

(1) ..(98)
IgG2 CHI1
121

Thr Lys Gly

Ser Glu Ser
20

Glu Pro Val
35

His Thr Phe

Pro

Thr

Thr

Pro

Ala

Val

Ala

55

vVal

His

Ser

Ala

Val

Ala
55

Ala

Ser

40

Val

Pro

Lys

Val

Ala

Ser

40

Val

39331

Leu

25

Trp

Leu

Ser

Pro

Phe

Leu

25

Trp

Leu

10

Gly

Asn

Gln

Ser

Ser
90

Pro

10

Gly

Asn

Gln

-229-

Ser

Ser

Ser

75

Asn

Leu

Cys

Ser

Ser

Leu Val

Gly Ala

45

Ser Gly
60

Leu Gly

Thr Lys

Ala Pro

Leu Val

Gly Ala

Ser Gly
60

Lys

30

Leu

Leu

Thr

Val

Cys

Lys

30

Leu

Leu

15

Asp

Thr

Tyr

Gln

Asp
95

Ser

15

Asp

Thr

Tyr

Tyr

Ser

Ser

Thr

80

Lys

Arg

Tyr

Ser

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

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

Thr Val
<210> 122
<211> 098
<212> PRT

<213> Ngudi hién dai

<220>

<221> MISC_FEATURE
<222>  (1)..(98)
<223> IgG4 CH1
<400> 122

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

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

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

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

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

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

Arg Val
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<210> 123
<211> 217
<212> PRT

<213> Ngudi hién dai

<220>

<221> MISC FEATURE
<222> (1)..(217)
<223> 1IgGl (ARA)

<220>

<221> MISC FEATURE

<222> (217)..(217)

<223> Xaa2l17 1la lysin (K) hodc khdng céd mat

<400> 123

Ala Pro Glu Ala Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
1 5 10 15

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
20 25 30

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
35 40 45

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
65 70 75 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
85 90 95

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
115 120 125

Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
130 135 140
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Ser Asp Ile Ala
145

Tyr Lys Thr Thr

Tyr Ser Lys Leu
180

Phe Ser Cys Ser
195

Lys Ser Leu Ser
210

<210> 124
<211> 217
<212> PRT

Val

Pro

165

Thr

Val

Leu

Glu

150

Pro

Val

Met

Ser

<213> Ngudi hién dai

<220>

<221> MISC FEATURE

<222>
<223> 1IgGl Fc

<220>

(1)..(217)
(AR/YTE)

<221> MISC_FEATURE

<222>

(217)..(217)

<223> Xaa2l7 la lysin

<400> 124
Ala Pro Glu Ala
1

Pro Lys Asp Thr
20

Val Val Asp Val
35

Val Asp Gly Val
50

Ala

Leu

Ser

Glu

Gly

Tyr

His

Val

Trp Glu

Val Leu

Asp Lys

His Glu

200

Pro Gly
215

(K) hodc

Gly Pro

Ile Thr

Glu Asp
40

His Asn
55

39331

Ser Asn

Asp

Ser
170

Ser Arg

185

Ala

Xaa

Leu

Gly

155

Asp

Trp

His

Gln

Gly

Gln

Asn

khéng cd mat

Ser

Arg

25

Pro

Ala

Val

10

Glu

Glu

Lys

-232-

Phe

Pro

Val

Thr

Leu

Glu

Lys

Lys
60

Pro

Ser

Gln

His
205

Phe

Val

Phe

45

Pro

Glu Asn Asn

160

Phe Phe Leu

175

Gly Asn Val

190

Tyr Thr Gln

Pro

Thr

30

Asn

Arg

Pro Lys

15

Cys Val

Trp Tyr

Glu Glu



Gln

65

Gln

Ala

Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

Tyr

Asp

Leu

Arg

Lys

130

Asp

Lys

Ser

Ser

Ser
210

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

<220>
<221>
<222>
<223>

<220>
<221>

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Lys

Cys

195

Leu

125
217
PRT

Ser

Leu

Ala

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Thr

Asn

85

Pro

Gln

Val

Val

Pro

165

Thr

Val

Leu

Tyr

70

Gly

Ile

Val

Ser

Glu

150

Pro

Val

Met

Ser

Ngudi hién dai

MISC FEATURE
(1)..(217)

IgG4

Fc

(YTE)

MISC FEATURE

Arg

Lys

Glu

Tyr

Leu

135

Trp

Val

Asp

His

Pro
215

Val

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

39331

Val

Tyr

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Xaa

Ser

Lys

90

Ile

Pro

Leu

Asn

Ser

170

Arg

Leu

-233-

Val

75

Cys

Ser

Pro

Val

Gly

155

Asp

Trp

His

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Thr

Val

Ala

Arg

125

Gly

Pro

Ser

Gln

His
205

Val

Ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Tyr

Leu

Asn

95

Gly

Glu

Tyr

Asn

Phe

175

Asn

Thr

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

Val

Gln



39331

<222>  (217)..(217)
<223> Xaa2l7 1la lysin (K) hodc khéng cé mat

<400> 125

Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
1 5 10 15

Pro Lys Asp Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys Val
20 25 30

Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr
35 40 45

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
65 70 75 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
85 90 95

Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met
115 120 125

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

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

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

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

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

200

39331

Lys Ser Leu Ser Leu Ser Leu Gly Xaa

210

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

126
217
PRT

Nguoi hién dai

MISC FEATURE
(1)..(217)

Mién Fc phan khéa

MISC FEATURE
(217)..(217)
Xaa2l7 la lysin

126

Ala Pro Glu

1

Pro

val

Val

Gln

65

Gln

Ala

Pro

Lys

Val

Asp

Tyr

Asp

Leu

Arg

Asp

Asp

35

Gly

Asn

Trp

Pro

Glu

Ala

Thr

20

Val

Val

Ser

Leu

Ala

100

Pro

Ala

Leu

Ser

Glu

Thr

Asn

85

Pro

Gln

Gly

Met

His

Val

Tyr

70

Gly

Ile

Val

215

(K)

Gly

Ile

Glu

His

55

Arg

Lys

Glu

Tyr

hoac

Pro

Ser

Asp

40

Asn

Val

Glu

Lys

Thr

khéng cé mat

Ser

Arg

Pro

Ala

Val

Tyr

Thr

105

Leu

Val

10

Thr

Glu

Lys

Ser

Lys

90

Ile

Pro
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Phe

Pro

Val

Thr

Val

75

Cys

Ser

Pro

Leu

Glu

Lys

Lys

60

Leu

Lys

Lys

Ser

205

Phe

Val

Phe

45

Pro

Thr

vVal

Ala

Arg

Pro

Thr

30

Asn

Arg

Val

Ser

Lys

110

Glu

Pro

15

Cys

Trp

Glu

Leu

Asn

95

Gly

Glu

Lys

Val

Tyr

Glu

His

80

Lys

Gln

Met



39331

115 - 120 125

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

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

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

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

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

Lys Ser Leu Ser Leu Ser Pro Gly Xaa

210 215
<210> 127
<211> 217

<212> PRT
<213> Nguoi hién dai

<220>

<221> MISC FEATURE
<222>  (1)..(217)
<223> Fc &

<220>

<221> MISC_FEATURE

<222> (217)..(217)

<223> Xaa2l7 13 lysin (K) hodc khdéng cé mat

<400> 127

Ala Pro Glu Ala Ala Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
1 5 10 15

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
20 25 30

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
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35 40 45

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
65 70 . 75 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
85 90 95

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
115 120 125

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

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

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

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

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

Lys Ser Leu Ser Leu Ser Pro Gly Xaa

210 215
<210> 128
<211> 217
<212> PRT

<213> Ngudi hién dai

<220>
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<221> MISC_FEATURE
<222> (1)..(217)
<223> Chém Fc cua IgGl

<220>
<221> MISC FEATURE
<222> (4)..(5)

<223> Ca Xaa4 (X1l) va Xaa5(X2) déu la L (kidu dai), hodc déu la A
(1ién két FcR giam)

<220>

<221> MISC_FEATURE

<222> (22)..(26)

<223> Xaa22(X3), Xaa24(X4), va Xaa26(Xb) 14n luot 1a M, S va T
(kidu dai), hodc Y, T va E (thoi gian ban thai kéo dai)

<220>

<221> MISC FEATURE

<222> (136)..(138)

<223> Xaall6(X6), va Xaal38(X7) lan luot 1a T va L (kiéu dai)
hodc W va L (phdn khéa), hodc 1a S va A (phén 0)

<220>
<221> MISC_FEATURE
<222> (177)..(177)

<223> Xaal7l7(X8) la Y (kidu dai) khi Xaal36(X6) la T va Xaal38(X7)
1a L; Xaal77(X8) la Y (phadn khéa) khi Xaal36(X6) la W, va
Xaal38(X7) la L, va Xaal77(X8) 1la V (phan &) khi Xaal36(X6) va
Xaal38 (X7), lan luot, 1la S va A

<220>

<221> MISC_FEATURE

<222> (204) ..(205)

<223> Xaa204(X9) va Xaa205(x10) 14n luot 1a N va H (kidu dai),
hoic 1la N va R (khéng cé lién két
protein A), hodc 14 A va K (khéng lién két protein A)

<220>

<221> MISC_FEATURE

<222>  (217)..(217)

<223> Xaa2l7(X1l) 1la K hodc khéng cé6 mat

<400> 128

Ala Pro Glu Xaa Xaa Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
1 5 _ 10 15

Pro Lys Asp Thr Leu Xaa Ile Xaa Arg Xaa Pro Glu Val Thr Cys Val
20 25 30

Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
35 40 45
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Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
50 55 60

Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
65 70 75 80

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
85 90 95

Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
100 105 110

Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
115 120 125

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

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

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

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

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

Lys Ser Leu Ser Leu Ser Pro Gly Xaa

210 215
<210> 129
<211> 120
<212> PRT

<213> Chudt nhit nha

<220>
<221> MISC_FEATURE
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<222> (1)..(120)
<223> LAG-3 mAb A VH

<400> 129

Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
1 5 10 15

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

Tyr Trp Asn Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Glu Ile Asn His Asn Gly Asn Thr Asn Ser Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val Thr Leu Ser Leu Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

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

Phe Gly Tyr Ser Asp Tyr Glu Tyr Asn Trp Phe Asp Pro Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 130
<211> 107
<212> PRT

<213> Cchudt nhit nha

<220>
<221> MISC_FEATURE
<222> (1)..(107)

<223> LAG-3 mAb A VL
<400> 130

Glu Tle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
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Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr
20 : 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Leu
85 90 95

Thr Phe Gly Gln Gly Thr Asn Leu Glu Ile Lys
100 105

<210> 131
<211> 113
<212> PRT

<213> Chudt nhit nha

<220>

<221> MISC_FEATURE

<222> (1)..(113)

<223> PD-1 mAb 1 VH

<400> 131

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

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

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 , 40 45

Ala Val Ile Trp Tyr Asp Gly Ser Lys Arg Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
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65

70

Leu Gln Met Asn Ser Leu Arg Ala

85

Ala Thr Asn Asp Asp Tyr Trp Gly

Ser

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

<220>
<221>
<222>
<223>

<400>

132
107
PRT

100

Chudt nhit nha

MISC FEATURE
(1)..(107)

PD-1 mAb 1 VL

132

Glu Ile Val

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Arg

Ala

Asp

50

Gly

Asp

Phe

Ala

Trp

35

Ala

Ser

Phe

Gly

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Gln

Ser

Gln

Arg

Asp

70

Tyr

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Arg

Pro

40

Thr

Thr

Cys

Val

39331

75 80

Glu Asp Thr Ala Val Tyr Tyr Cys
90 95

Gln Gly Thr Leu Val Thr Val Ser
105 110

Ala Thr Leu Ser Leu Ser Pro Gly
10 15

Ala Ser Gln Ser Val Ser Ser Tyr
25 30

Gly Gln Ala Pro Arg Leu Leu Ile

Gly Ile Pro Ala Arg Phe Ser Gly
60

Leu Thr Ile Ser Ser Leu Glu Pro
75 80

Gln Gln Ser Ser Asn Trp Pro Arg
90 95

Glu Ile Lys
105
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<210> 133
<211> 120
<212> PRT

<213> Chudét nhdt nha
<400> 133
Gln Val Gln Leu Val Gln Ser Gly Val 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 Asn Tyr
20 25 30

Tyr Met Tyr Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Gly Ile Asn Pro Ser Asn Gly Gly Thr Asn Phe Asn Glu Lys Phe
50 55 60

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

Met Glu Leu Lys Ser Leu Gln Phe Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

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

Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 134
<211> 111
<212> PRT

<213> Cchudt nhit nha

<220>
<221> MISC_FEATURE
<222> (1)..(111)

<223> PD-1 mAb 2 VL

<400> 134
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Glu

Glu

Gly

Arg

Arg

65

Ser

Asp

Ile

Arg

Tyr

Leu

50

Phe

Leu

Leu

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

<220>
<221>
<222>
<223>

<400>

vVal

Ala

Ser

35

Leu

Ser

Glu

Pro

135
121
PRT

Leu

Thr

20

Tyr

Ile

Gly

Pro

Leu
100

Thr

Leu

Leu

Tyr

Ser

Glu

85

Thr

Gln

Ser

His

Leu

Gly

70

Asp

Phe

Chudt nhit nha

MISC FEATURE
(1)..(121)

PD-1 mAb 3 VH

135

Gln Val Gln

1

Ser Val Gln

Trp Ile His

35

Gly Tyr Ile

Leu

Met

20

Trp

Tyr

Gln

Ser

Val

Pro

Gln

Cys

Lys

Ser

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Ser

Lys

Gln

Thr

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gly

Gly

Ala

Arg

40

Gly

39331

Ala

Ala

25

Gln

Tyr

Thr

Val

Gly
105

Ala

Ser

25

Pro

Phe

Thr

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Glu

10

Gly

Gly

Thr

_244-

Leu

Lys

Lys

Glu

Phe

75

Tyr

Lys

Leu

Tyr

Gln

Glu

Ser

Gly

Pro

Ser

60

Thr

Cys

Val

Ala

Ser

Gly

Tyr

Leu

Val

Gly

45

Gly

Leu

Gln

Glu

Lys

Phe

Leu

45

Asn

Ser

Ser

30

Gln

Val

Thr

His

Ile
110

Pro

Thr

30

Glu

Gln

Pro

15

Thr

Ala

Pro

Ile

Ser

95

Lys

Gly

15

Ser

Trp

Lys

Gly

Ser

Pro

Ala

Ser

80

Arg

Ala

Ser

Ile

Phe



50

Lys Asp
65

Met Gln

Ala Arg

Lys Ala Thr Leu
70

Leu Ser Ser Leu
85

Trp Arg Asp Ser
100

Gln Gly Thr Ser Val Thr

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

<220>
<221>
<222>
<223>
<400>

Asp Ile

Gln Arg

Gly Tyr

115

136
111
PRT
Chudt nhit nha

MISC FEATURE
(1)..(111)
PD-1 mAb 3 VL
136

Val Leu Thr Gln

Ala Thr Ile Ser
20

Ser Tyr Met His
35

Lys Leu Leu Ile Lys Phe

50

Arg Phe
65

Pro Val

Ser Gly Ser Gly

Glu Glu Glu Asp
85

55

Thr

Thr

Ser

Val

Ser

Cys

Trp

Gly

55

Ser

Thr

Ala

Ser

Gly

Ser
120

Pro

Arg

Tyr

40

Ser

Gly

Ala

39331

Asp

Glu

Tyr

105

Ser

Ala

Ala

25

Gln

Asn

Thr

Thr

60

Lys Ser Ser Ser Thr

75

Asp Ser Ala Val Tyr

90

His Ala Met Asp Tyr

Ser

10

Ser

Gln

Leu

Asp

Tyr
90
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Leu

Gln

Lys

Glu

Phe

75

Tyr

Thr

Ser

Pro

Ser

60

Thr

Cys

Val

Val

Gly

Gly

Leu

Gln

110

Ser

Ser

30

Gln

Ile

Asn

His

Ala

Tyr

Trp

Leu

15

Thr

Pro

Pro

Ile

Ser
95

Tyr
80

Cys

Gly

Gly

Ser

Pro

Ala

His

80

Trp
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Glu Ile Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

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

<220>
<221>
222>
<223>

<400>

Gln

1

Ser

Gly

Gly

Lys

65

Leu

vVal

Val

Val

Val

Met

Trp

50

Gly

Gln

Arg

Thr

<210>
<211>
<212>

137
117
PRT

100

Chudt nh&t nha

MISC FEATURE
(1)..(117)

PD-1 mAb 4 VH

137

Gln

Lys

Asn

35

Ile

Arg

Ile

Val

val

115

138
106
PRT

Leu

Ile

20

Trp

Asn

Phe

Thr

Gly

100

Ser

Val

Ser

Val

Thr

Val

Ser

85

Tyr

Ser

Gln

Cys

Arg

Asp

Phe

70

Leu

Asp

Ser

Lys

Gln

Ser

55

Ser

Thr

Ala

Gly

Ala

Ala

40

Gly

Leu

Ala

Leu

105

Ser Glu
10

Ser Gly

25

Pro Gly

Glu Ser

Asp Thr

Glu Asp

Asp Tyr
105
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Leu

Tyr

Gln

Thr

Ser

75

Thr

Trp

Lys

Thr

Gly

Tyr

60

Val

Gly

Gly

Lys

Phe

Leu

45

Ala

Asn

Met

Gln

110

Pro

Thr

30

Gln

Glu

Thr

Tyr

Gly
110

Gly

Asn

Trp

Glu

Ala

Phe

95

Thr

Ala

Tyr

Met

Phe

Tyr

Cys

Leu



<213>

<220>
<221>
<222>
<223>
<400>

Glu Ile

Asp Arg

His Trp

Arg Thr
50

Gly Ser
65

Asp Phe

39331

Cchudét nhit nha

MISC FEATURE
(1)..(106)
PD-1 mAb 4 VL
138

Val Leu Thr Gln Ser Pro Ser Ser Leu

Val Thr Ile Thr Cys Ser Ala Arg Ser
20 25

Phe Gln Gln Lys Pro Gly Lys Ala Pro
35 40

Ser Asn Leu Ala Ser Gly Val Pro Ser
55

Gly Thr Ser Tyr Cys Leu Thr Ile Asn
70 75

Ala Thr Tyr Tyr Cys Gln Gln Arg Ser
85 90

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

100 105

139
330
PRT
Ngudi hién dai

MISC_FEATURE
(1) ..(330)
Mién hdng dinh hoan toan IgGl (ARA)

MISC FEATURE
(330)..(330)
Xaa330 13 lysin (K) hodc khéng cé mat

-247-

Ser

Ser

Lys

Arg

60

Ser

Ser

Ala

Val

Leu

45

Phe

Leu

Phe

Ser

Ser

30

Trp

Ser

Gln

Pro

Val

15

Tyr

Ile

Gly

Pro

Leu
95

Gly

Met

Tyr

Ser

Glu

80

Thr
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<400> 139

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

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

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

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

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

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

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

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

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

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

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

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

-248-
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Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

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

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 Trp Gln Gln Gly Asn
290 295 300

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

Gln Lys Ser Leu Ser Leu Ser Pro Gly Xaa
325 330

<210> 140
<211> 327
<212> PRT

<213> Nguodi hién dai

<220>
<221> MISC_FEATURE
<222> (1)..(327)

<223> Vvung h3ng dinh hoan toan IgG4 (P)
<220>

<221> MISC_FEATURE

<222> (327)..(327)

<223> Xaa327 la lysin (K) hodc khdéng cé mat
<400> 140

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

-249-
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Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

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

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

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

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

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110

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

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

Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 160

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

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205

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

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

-250-
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Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

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

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

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

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

Leu Ser Leu Ser Leu Gly Xaa
325

-251-





