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Linh vue ky thuat dwoc dé cap

Sang ché d& cap dén cac khang thé doi don tri dic hiéu kép CD123 x CD3 ¢6
kha nang lién két ddng thoi véi CD123 va CD3 va dugc phidm chita cdc phan ti ndy

d8 didu tri c4c bénh 4c tinh lién quan dén mau.
Tinh trang ky thuit cia sang ché
1. CDI123

CD123 (thu thé intolokin 3 alpha, IL-3Ra) 1a phan tir kich ¢& 40 kDa va la mét
phin clia phirc hop thu thé intolokin 3 (“Human Interleukin-3 (IL-3) Induces
Disulfide-Linked IL-3 Receptor Alpha- and Beta-Chain Heterodimerization, Which Is
Required For Receptor Activation But Not High-Affinity Binding”, Mol. Cell. Biol.
16(6):3035-3046, (1996) ciia Stomski, F.C. et al.). Intolokin 3 (IL-3) diéu khién qua
trinh biét hoa sém cac té bao gbc da ning thanh céc té bao ngudn dong hdng ciu, tuy
bao va lympho bao. CD123 dugc bidu hién trén cac t& bao ngudn biét hoa CD34+
(“Hematopoietic Stem Cells Express Multiple Myeloid Markers: Implications For The
Origin and Targeted Therapy Of Acute Myeloid Leukemia”, Blood 106:4086-4092,
(2005) cua Taussig, D.C. et al.), nhung khong duoc biéu hién boi cac té bao gbe tao
méu binh thudng CD34-+/CD38-. CD123 duogc bidu hién béi céc bach cau wa kiém, cac
t& bao mast, cac té bao tua tuong bao huyét, bidu hién & muc nhét dinh bdi cac bach
ciu don nhén to, cac dai thuc bao va cac bach ciu ua eosin, va biéu hién & muc thép
hodc khong bidu hién bdi cac bach cdu trung tinh va céc té bao nhan khéng 15. Mot sb
md khéng tao mau (nhau thai, t& bio Leydig cua tinh hoan, mot sb yéu t6 té bao ndo
nhét dinh va mot vii t& bao néi mac) c6 bidu hién CD123; tuy nhién cht yéu biéu hién
& bao tuong.

CD123 dugc bdo cdo la duge bidu hién bi té bao non 4c tinh bénh bach cau va
t& bao gbc bénh bach ciu (LSC) (“The Interleukin-3 Receptor Alpha Chain Is A

Unique Marker For Human Acute Myelogenous leukemia stem cells”, Leukemia

14:1777-1784, (2000) cta Jordan, C.T. et al; “Regulation Of Thl7 Cell
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Differentiation and EAE Induction By MAP3K NIK”, Blood 113:6603-6610, (2009)
cta Jin, W. et al.) (Fig.1). Trong quin thé tién chét binh thuong & nguoi, CD123 dugc
bidu hién bdi mot phan nhém céac t& bao ngudn tao mau (HPC), nhung khong duge
bidu hién bi céc & bao gbe tao mau (HSC) binh thudng. CD123 ciing duoc biéu hién
bdi cac té bao tua tuong bio huyét (pDC) va cac bach cAu va kiém, va, & mutc do it
hon, céc bach ciu don nhin to va cac bach cAu wa eosin (“Reciprocal Inhibition Of
Binding Between Interleukin 3 and Granulocyte-Macrophage Colony-Stimulating
Factor To Human Eosinophils”, Proc. Natl. Acad. Sci. (U.S.A.) 86:7022-7026, (1989)
cia Lopez, AF. et al; “Monoclonal Antibody 7G3 Recognizes The N-Terminal
Domain Of The Human Interleukin-3 (IL-3) Receptor Alpha Chain and Functions As
A Specific IL-3 Receptor Antagonist”, Blood 87:83-92, (1996) cua Sun, Q. et al;
“Interleukin-3 Receptor Alpha Chain (CD123) Is Widely Expressed In Mematologic
Malignancies”, Haematologica 86(12):1261-1269, (2001) cua Muiioz, L. et al;
“Characterization Of Myeloid And Plasmacytoid Dendritic Cells In Human Lung”, J.
Immunol. 177:7784-7793 cta Masten, B.J. et al. (2006); “Interferon-Gamma
Upregulates Interleukin-3 (IL-3) Receptor Expression In Human Endothelial Cells and
Synergizes With IL-3 In Stimulating Major Histocompatibility Complex Class II
Expression and Cytokine Production”, Blood 86:176-182, ctia Korpelainen, E.L et al.
(1995)).

CDI123 d4 duoc béo céo 1a biéu hién qua mic trong céc té bao 4c tinh ¢ nhiéu
loai bénh 4c tinh lién quan dén mau bao gdm bénh bach cAu tuy bao cip tinh (AML)
va hoi ching loan san tuy (MDS) (“Interleukin-3 Receptor Alpha Chain (CD123) Is
Widely Expressed In Hematologic Malignancies”, Haematologica 86(12):1261-1269,
(2001) ctia Mufioz, L. et al.). CD123 biéu hién qua mirc ¢6 lién quan dén sy tién lugng
x4u dbi voi bénh AML (“Targeting Of Acute Myeloid Leukaemia By Cytokine-
Induced Killer Cells Redirected With A Novel CD123-Specific Chimeric Antigen
Receptor”, Br. J. Haematol. 161:389-401, (2013) cua Tettamanti, M.S. et al.).

Bénh AML va bénh MDS duge cho 13 phét sinh va bat diét trong mot quén thé
nhd céc té bao gdc bénh bach clu (LSC), cic té bao nay thuong khong hoat dong (c6
nghifa 13, khong phai la céc té bao phan chia nhanh) va do d6 chong lai hién tuong chét
té bao (chét theo chuong trinh) va céc chit ho tri thong thuong. Cac LSC dic trung &

chd biéu hién CD123 & mirc cao, sy biéu hién nay khdng c6 & quan thé t& bao goc tao
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méu binh thudng twong tng trong tuy xuong cua ngudi binh thuong (“Regulation Oof
Th17 Cell Differentiation and EAE Induction By MAP3K NIK”, Blood 113:6603-
6610 (2009) ctia Jin, W. et al.; “The Interleukin-3 Receptor Alpha Chain Is A Unique
Marker For Human Acute Myelogenous Leukemia Stem Cells”, Leukemia 14:1777-
1784 (2000) ctia Jordan, C.T. et al.). CD123 duoc biéu hién & mitc 45%-95% dbi voi
bénh AML, 85% déi voi bénh bach ciu té bao nhung mao (HCL), va 40% d6i véi
bénh bach ciu nguyén bao lympho B cép tinh (B-ALL). Su biéu hién CD123 cling ¢6
li€n quan dén nhiéu loai bénh 4c tinh/tién 4c tinh khéc: céc t& bao ngudn bénh bach cau
tuy bao man tinh (CML) (bao gdm con t& bao non 4c tinh CML); céc té bao Reed
Sternberg (RS) Hodgkin; u bach huyét khong phai dang Hodgkin (NHL) da bién nap;
mét vai bénh bach ciu lympho man tinh (CLL) (CD11c+); nhém nhé bénh bach cau
nguyén bao lympho T cAp tinh (T-ALL) (16%, phan 16n chua trudng thanh, chi yéu &
ngudi truéng thanh), u 4c tinh t& bao tua trong bao huyét (pDC) (DC2) va u &c tinh té
bao tuy hdi chiing loan san tuy-CD34+/CD38 (MDS).

Bénh AML 13 m6t bénh tach dong déc trung bdi sy téang sinh va tich tu cta céc
té bao ngudn dong tuy da bién nap trong tuy xuong, ma cudi cung s& dan dén suy tao
méu. T§ 16 méc AML tang 1én theo tudi tac, va bénh nhan 16n tudi thuong c6 két qua
diéu tri kém hon so véi nhitng bénh nhan tré tudi (“Current and Emerging Therapies
For Acute Myeloid Leukemia”, Clin. Ther. 2:2349-2370, (2009) cua Robak, T. et al.).
Khong may 1a hién nay da sé nguoi trudng thanh mac AML déu chét vi bénh nay.

Viéc diéu tri bénh AML ban déu tap trung vao viéc gy cam Umg thuyén giam
(liéu phap cam tng). Khi bénh da c6 su thuyén giam thi viéc didu tri chuyén sang tap
trung vao dam bao duy tri su thuyén gidm d6 (liéu phap sau thuyén giam hodc liéu
phap cing cd) va, trong mot s6 truong hop 1a liéu phéap duy tri. Phac dd gay cam ung
thuyén giam ti€u chuén cho bénh AML 14 ho4 tri dung t6 hop anthraxyclin/xytarabin,
tiép d6 12 ho tri cung c¢b (thuong vin dung nhiing thuéc cfi nhung véi lidu cao hon so
v6i khi st dung trong giai doan gdy cam tng) hodc ghép té bao gbc cua ngudi, tuy
thude vao kha ning dung nap didu tri lidu cao ctia bénh nhan va kha ning chita khoi
chi béng cach hoda tri (xem tai liéu, vi dy, “Current Treatment Of Acute Myeloid

Leukemia”, Curr. Opin. Oncol. 24:711-719, (2012) ctia Roboz, G.J.).

Céc chét thuong duge st dung trong liéu phép cam mg bao gbm xytarabin va

c4c anthraxyclin. Xytarabin, con dugc goi 1a AraC, ti€u diét cac té bao ung thu (va cac
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t€ bao binh thudng phan chia nhanh khéc) béng cach can thiép vao qua trinh tdng hop
ADN. T4c dung phu kém theo liéu phap diéu tri bing AraC bao gdm gidm dé khang
v6i bénh lay nhifm, do gidm san sinh t& bao bach cAu; chay mau, do giam sén sinh tiéu
cAu; va thidu mau, do sy giam tidm 4n cac té bao hong cau. Céc tac dung phu khéac bao
gdm budbn ndén va ndn. Cac anthraxyclin (vi du, daunorubixin, doxorubixin, va
idarubixin) c6 mot vai co ché tac dong, bao gdm e ché téng hop ADN va ARN, pha
v& chu trac bac cao ciia ADN, va san sinh cac gdc oxy tu do phd huy té bao. Tac dong
¢6 hai gdy hdu qua nghiém trong nhét cta cac anthraxyclin 12 doc hai cho tim, didu nay
lam han ché mot cach déng ké lidu dung subt doi duoc str dung va tinh hitu ich cla

chung dén mot mac do nhét dinh.

Do d6, khong may 1a mic di da c6 tién b dang ké trong diéu tri bénh AML
méi chin doén, nhung van c6 tir 20% dén 40% bénh nhén khéng thuyén gidm voi lidu
phap hod tri cam Ung ti€u chudn, va tir 50% dén 70% bénh nhan da thuyén giam hoan
toan 1an dau duogc du doan 1a s& tai phat trong vong 3 ndm. Cach diéu tri t8i wu khi bi
tai phat, hodc cho cac bénh nhan méc bénh khang thubc, hién van chua r3. Ghép té bao
géc dad duogc xéac dinh 13 hinh thtc hi€u qua nhit cta liéu phdp khang bénh bach cu
cho cdc bénh nhin méic AML thuyén giam 1in dAu hodc lan sau d6 (“Current
Treatment Of Acute Myeloid Leukemia”, Curr. Opin. Oncol. 24:711-719, (2012) cua
Roboz, G.J.).

2. CD3 .

CD3 13 mot ddng thu thé t& bao T gdm cé 4 chudi riéng biét (“Structural
Biology Of The T-Cell Receptor: Insights Into Receptor Assembly, Ligand
Recognition, and Initiation Of Signaling”, Cold Spring Harb. Perspect. Biol.
2(4):a005140; trang 1-14, (2010) ctia Wucherpfennig, K.W. et al.). O cac dong vét co
vi, phitc hop ndy chita chudi CD3y, chudi CD33, va hai chubi CD3e. Céc chudi nay
két hop véi mot phan tir goi 1a thu thé té bao T (TCR) d@ tao ra tin hi¢u hoat hod ¢ cac
lympho bao T. Khi khong c6 CD3, cac TCR khong lap ghép dung va bi phan huy
(“Molecular Immunology Lessons From Therapeutic T-Cell Receptor Gene Transfer”,
Immunology 129(2):170-177, (2010) cla Thomas, S. et al.). CD3 dugc xac dinh la
lien két v6i mang cia tit ci céc t& bao T trudng thanh, va hau nhu khong lién Kkét voi
loai t& bao nao khic (trong tai liéu: IMMUNOBIOLOGY: THE IMMUNE SYSTEM IN
HEALTH AND DISEASE”, 6th ed. Garland Science Publishing, NY, (2005) trang 214-
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216, cla Janeway, C.A. et al; “Mechanisms Contributing To T Cell Receptor
Signaling and Assembly Revealed By The Solution Structure Of An Ectodomain
Fragment Of The CD3¢:y Heterodimer”, Cell 105(7):913-923, (2001) cua Sun, Z. J. et
al.; “Deconstructing The Form and Function Of The TCR/CD3 Complex”, Immunity.
2006 Feb; 24(2):133-139, (2006) ctia Kuhns, M.S. et al.).
3. Céc khang thé d6i dic hidu kép

Kha ning cua khang thé nguyén ven khong dugc cai bién (vi du, IgG) trong
viéc lién két epitop clia khang nguyén tuy thudc vao sy c6 mét cua cac mién bién d6i
trén chudi nhe va chudi ning cta globulin mién dich (tic 13, 1an luot 1 mién VL va
mién VH). Thiét ké ctia khéng thé ddi 1 dya vao cu trac Fv don chudi (scFv) (xem
tai lidu, vi du, “’Diabodies’: Small Bivalent and Bispecific Antibody Fragments”,
Proc. Natl. Acad. Sci. (U.S.A.) 90:6444-6448, (1993) cua Holliger et al; US
2004/0058400 (Hollinger et al.); US 2004/0220388 (Mertens et al.); FEBS Lett. 454(1-
2):90-94, (1999) cta Alt et al.; “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, (2005) cta Lu, D. et al; WO 02/02781 (Mertens et al.);
“Covalent Disulfide-Linked Anti-CEA Diabodies Allows Site-Specific Conjugation
and Radiolabeling For Tumor Targeting Applications”, Protein Eng. Des. Sel.
17(1):21-27, (2004) cta Olafsen, T. et al; “Multimerization Of A Chimeric Anti-
CD20 Single Chain Fv-Fv Fusion Protein Is Mediated Through Variable Domain
Exchange”, Protein Engineering 14(2):1025-1033, (2001) cia Wu, A. et al.; “A
Diabody For Cancer Immunotherapy and Its Functional Enhancement By Fusion Of
Human Fc Domain”, Abstract 3P-683, J. Biochem. 76(8):992, (2004) ctia Asano et al.;
“Construction Of A Diabody (Small Recombinant Bispecific Antibody) Using A
Refolding System”, Protein Eng. 13(8):583-588, (2000) cua Takemura, S. et al;
“Bispecific T-Cell Engaging Antibodies For Cancer Therapy”, Cancer Res.
69(12):4941-4944), (2009) cta Baeuerle, P.A. et al..

Tuong téc gitta chudi nhe khéng thé va chudi ndng khéng thé va, cu the 1a,
twong tac gitta mién VL va mién VH cua no tao thanh mot trong céc vi tri lién ket
epitop ctia khéng the do. Tréi lai, cau tric scFv bao gom mién VL va mién VH cua

khéng thé c¢6 trong mdt chudi polypeptit don 1€, trong d6 cac mién nay dugc phan cach
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bdi thc nhan lien két linh hoat c6 du do dai d& cho phép hai mién nay tw lip ghép thanh
mdt vi tri lién két epitop chiic ning. Trong trudng hop mién VL va mién VH nay
khong thé tuw 1&p ghép do tic nhan lién két khong du dai (dusi khoang 12 gbe axit
amin), thi hai cdu tric scFv nay tuong tac véi nhau dé tao thanh phan ti hod tri hai
trong d6 VL cia mot chudi két hop voi VH cla chudi con lai (xem tai liéu
“Recombinant Approaches To IgG-Like Bispecific Antibodies”, Acta Pharmacol. Sin.
26:649-658, (2005) cua Marvin et al.).

Céc khang thé tu nhién chi c6 kha ning lién két voi mot loai epitop (c6 nghia 1a,
dic hiéu don) du chung co thé 1lién két v6i nhiéu ban sao cua loai epitop do (c6 nghia
13, ludng tri hodc da tri). Linh vyc nay di nhén théy kha nang san sinh ra khang thé doi
khac véi cac khang thé tw nhién nhu vy & chd c6 kha nang lién két v6i hai hode nhiéu
loai epitop khac nhau (c6 nghia 14, c6 tinh dic hiéu kép hodc tinh da ddc hiéu ngoai
ludng tri hogc da tri) (xem tai ligu, vi du, “Diabodies’: Small Bivalent and Bispecific
Antibody Fragments”, Proc. Natl. Acad. Sci. (U S.A)) 90:6444-6448, (1993) cua
Holliger et al.; US 2004/0058400 (Hollinger et al.); US 2004/0220388 (Mertens et al.);
FEBS Lett. 454(1-2):90-94, (1999) cta Alt et al.; “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) (2005) cta Lu, D. et al.:19665-19672; WO 02/02781 (Mertens et al.);
“New Recombinant Bi- and Trispecific Antibody Derivatives”, In: NOVEL FRONTIERS
IN THE PRODUCTION OF COMPOUNDS FOR BIOMEDICAL USE, ctia Mertens, N. et al., A.
" VanBroekhoven et al. (bién tip), Kluwer Academic Publishers, Dordrecht, The
Netherlands (2001), trang 195-208; “Multimerization Of A Chimeric Anti-CD20
Single Chain Fv-Fv Fusion Protein Is Mediated Through Variable Domain Exchange”,
Protein Engineering 14(2):1025-1033, (2001) cua Wu, A. et al.; “A Diabody For
Cancer Immunotherapy and Its Functional Enhancement By Fusion Of Human Fc
Domain”, Abstract 3P-683, J. Biochem. 76(8):992, (2004) cia Asano et al;
“Construction Of A Diabody (Small Recombinant Bispecific Antibody) Using A
Refolding System”, Protein Eng. 13(8):583-588, (2000) ctia Takemura, S. et al;
“Bispecific T-Cell Engaging Antibodies For Cancer Therapy”, Cancer Res.
69(12):4941-4944), (2009) ctia Bacuerle, P.A. et al..
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Tao ra dugc céc khang thé doi khong ddc hidu don dem lai mét loi thé ¥ nghfa:
kha ning ghép ndi ddng thoi va dinh vi ddng thai céc t€ bao bicu hién céc epitop khéc
nhau. Do d6 cac khang thé d6i dic hisu kép co nhiéu tng dung bao gém tri li€u va
chn doan mién dich. Tinh ddc hidu kép cho do linh hoat 16n trong thiét ké va xir ly k§
thuat khang thé d6i trong nhiéu tmg dung, tao ra 4i luc gia ting d6i v&i cac khang
nguyén multime, tic nhan lién két ngang céc khdng nguyén phan biét, va diéu khién su
hudng dich dén céc loai t& bao cu thé dua vao sy c6 mit cua ca hai khang nguyén dich.
Do hod tri clia ching ting, nén téc do phan ly thip va d6 thanh thai nhanh chéng ra
khoi hé tudn hoan (d6i véi cac khang thé doi ¢6 kich ¢ nho, nhd hon hogc bing ~50
kDa), cac phéan tir khang thé d6i da biét trong linh vuc nay cling c6 img dung cy thé
trong linh vuyc chup anh khéi u (“Improved Tumour Targeting By Disulphide
Stabilized Diabodies Expressed In Pichia pastoris”, Protein Eng. 10:1221, (1997) cta
Fitzgerald et al.). Dac biét quan trong la kha nang ghep néi ddng thoi cac té bao phan
biét, vi du, tac nhén lién két ngang céc té bao T gay doc té bao véi cac t& bao khdi u
(“Hybrid Antibodies Can Target Sites For Attack By T Cells”, Nature 314:628-631,
(1985) cuia Staerz et al. va “Specific Killing Of Lymphoma Cells By Cytotoxic T-Cells
Mediated By A Bispecific Diabodies”, Protein Eng. 9:299-305, (1996) cua Holliger et
al.).

Céc mién lién két epitop ciia khang thé doi ciing ¢6 thé duoc dinh huéng dén
phan quyét dinh tinh khang nguyén bé mat cta té bao tic dong mién dich bat ky, nhu
la CD3, CD16, CD32, hoic CD64, ma dugc bidu hién trén cac lympho bao T, céc €
bao giét tu nhién (NK) hodc cac t& bao don nhan khac. Trong nhiéu nghién ctru, khang
thé doi lien két voi phan quyét dinh t€ bao tac dong, vi dy, céc thu thé Fey (FcyR),
cling d3 dugc xac dinh la hoat hoa té bao tac dong nay (“Specific Killing Of
Lymphoma Cells By Cytotoxic T-Cells Mediated By A Bispecific Diabody”, Protein
Eng. 9:299-305, (1996) cta Holliger et al; “Carcinoembryonic Antigen (CEA)-
Specific T-cell Activation In Colon Carcinoma Induced By Anti-CD3 x Anti-CEA
Bispecific Diabodies and B7 x Anti-CEA Bispecific Fusion Proteins”, Cancer Res.
59:2909-2916, (1999) ciia Holliger et al.; WO 2006/113665; WO 2008/157379; WO
2010/080538; WO 2012/018687; WO 2012/162068). Thuong thi sy hoat hoa té bao
tac dong dugc khoi mao boi s lién két cua khang thé lién két khéang nguyén voi té bao

tac dong qua tuong tac Fe-FeyR; do do, v& mit nay, cac phan tir khang thé d6i c6 thé
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¢6 chirc ning tuong tu Ig khong tuy thudc vao viéc ching c6 bao gdm mién Fc hay
khong (vi dy, nhu duge thit nghiém trong thir nghiém chiic nang tac dong bat ky da
biét trong linh vuc ndy hodc dugce néu vi du trong ban mé ta nay (vi dy, thr nghiém
ADCC)). Bang c4ch lién két ngang céc té bao khdi u va cac té bao tac dong, khéng thé
d6i khong chi dem té bao tac dong do lai gln cac té bao khdi u ma con giup tiéu digt
hidu qua khéi u (xem tai liéu, vi du, “Bispecific Antibody Conjugates In

Therapeutics”, Adv. Drug. Deliv. Rev. 55:171-197, (2003) cia Cao et al.).

Tuy nhién, cac 1i thé trén lai cin chi phi déng ké. Viéc tao thanh cac khang thé
d6i khong dic hiéu don ndy doi hoi sy lp ghép thanh cong hai hogc nhiéu hon hai
polypeptit riéng biét va khac nhau (c6 nghia 14, viéc tao thanh nay cAn cac khang thé
d6i tao thanh théng qua phén mg heterodime hoa ctia cac loai chudi polypeptit khéc
nhau). Thue té ndy trai ngugc véi cac khéng thé doi dic hiu don ma tao thanh thong
qua phéan mg homodime hoé cta céc chudi polypeptit gibng nhau. Do cén it nhat hai
polypeptit khong tuong tu nhau‘ (c6 nghia 1a, hai loai pélypeptit) d8 tao ra khang thé
d6i khong dic hidu don, va do viéc homodime hoa céc polypeptit ndy tao ra cac phan
tt bt hoat (“Construction Of A Diabody (Small Recombinant Bispecific Antibody)
Using A Refolding System”, Protein Eng. 13(8):583-588), (2000) cua Takemura, S. et
al., nén viéc san xuét cc polypeptit ndy can phai dugc thyc hién theo cach nhim ngin
chin su lien két cong hoa tri gifta cac polypeptit cling loai (cé nghia la, ngin chan
phan tmg homodime hod) (“Construction Of A Diabody (Small Recombinant
Bispecific Antibody) Using A Refolding System”, Protein Eng. 13(8):583-588, (2000)
cta Takemura, S. et al.). Do d6, linh vuc nay da tim céach két hop khong cong hod tri
gifta céc polypeptit d6 (xem tai liéu, vi du,“Covalent Disulfide-Linked Anti-CEA
Diabody Allows Site-Specific Conjugation and Radiolabeling For Tumor Targeting
Applications”, Prot. Engr. Des. Sel. 17:21-27, (2004) cua Olafsen et al.; “A Diabody
For Cancer Immunotherapy and Its Functional Enhancement By Fusion Of Human Fc
Domain”, Abstract 3P-683, J. Biochem. 76(8):992, (2004) cua Asano et al.;
“Construction Of A Diabody (Small Recombinant Bispecific Antibody) Using A
Refolding System”, Protein Eng. 13(8):583-588, (2000) cua Takemura, S. et al.; “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, (2005) cta Lu, D. et al.).
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Tuy nhién, linh vuc ndy cling nhin thdy ring céc khang thé d6i dic hiéu kép
gdm céc polypeptit da két hop khong cong hod tri d6 khong 4n dinh va dé& bi phan ly
thanh cdc monome khong hoat dong (xem tai liéu, vi du, “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, (2005) cua Lu, D. et al.).

Trude thach thirc ndy, linh vuc nay da thanh cong phat trién ra céc khang thé
d6i khong dic hiéu don dang heterodime lién két cong hod tri, dn dinh (xem tai liéu, vi
du, WO 2006/113665; WO/2008/157379; WO 2010/080538; WO 2012/018687;
WO/2012/162068; “Effector Cell Recruitment With Novel Fv-Based Dual-Affinity
Re-Targeting Protein Leads To Potent Tumor Cytolysis and In Vivo B-Cell
Depletion”, J. Molec. Biol. 399(3):436-449, (2010) cua Johnson, S. et al;
“Therapeutic Control Of B Cell Activation Via Recruitment Of Fegamma Receptor IIb
(CD32B) Inhibitory Function With A Novel Bispecific Antibody Scaffold”, Arthritis
Rheum. 62(7):1933-1943, (2010) ctia Veri, M.C. et al.; “Application Of Dual Affinity
Retargeting Molecules To Achieve Optimal Redirected T-Cell Killing Of B-Cell
Lymphoma”, Blood 117(17):4542-4551, (2011) cua Moore, P.A. et al.). Phuong phéap
nay bao gém budc xtt ly k§ thudt mot hodc nhiéu gbc xystein thanh mdi trong céc loai
polypéptit duoc st dung. Vi du, viéc thém gbc xystein vao dAu tan C cia chu trac do
da cho thiy 1a cho phép tao lién két disulfua gitta cac chudi polypeptit, lam 6n dinh
heterodime tao ra ma khong gdy anh huéng dén céc dic tinh lién két ctia phan t hod

tri hai nay.

Mic dit ¢6 thanh cdng nhu vay, viée san xudt cac khang thé doi khong dac hiéu
don dang heterodime chuc nang, 4n dinh, co6 thé con duoc t6i wu hod bang cach lya
chon cAn than va sép dit cac gbc xystein vao mot hodc nhiéu chudi polypeptit dugc st
dung. Cac khéng thé doi duoc tdi vu hoa nay co thé duoc san xuét voi hiéu suét cao
hon va c¢6 hoat tinh 16n hon so voi cac khang thé d6i chua duge tdi wu hod. Do do,
sang ché nhim vao véAn dé 13 tao ra céac polypeptit dugc thiét k& ddc biét va tdi wu hoa
d8 tao thanh céc khang thé d6i heterodime. Sang ché giai quyét vin dé nay bang cach

tao ra céc khang thé d6i CD123 x CD3 duge tbi uu hod tiéu biéu.
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Ban chit ky thuit ciia sang ché

Sang ché d& xudt cac khang thé d6i dac hiéu kép CD123 x CD3 c6 khd nang
lién két ddng thoi voi CD123 va CD3, va d& xuét viée st dung céc phén tlt ndy trong

didu tri bénh, cu thé 14 cac bénh 4c tinh lién quan dén mau.

Céc khéng thé doi dic hidu kép CD123 x CD3 theo sang ché bao gdm it nhat
hai chudi polypeptit khac nhau ma két hop véi nhau theo cach heterodime hod dé tao
thanh mot vi tri lién két dic hidu dbi véi epitop ciia CD123 va mét vi tri lién két dic
hiéu d6i v6i epitop cia CD3. Theo dé khang thé d6i CD123 x CD3 theo séng ché don
tri & chd né c6 kha ning lién két v6i chi mot ban sao clia epitop ctia CD123 va chi mot
ban sao clia epitop CD3, nhung dic higu kép & chd mot khang thé doi c6 thé lién két
d6ng thoi véi epitop ctia CD123 va véi epitop ctia CD3. Céc chudi polypeptit riéng 1¢
ctia cac khéng thé d6i duge lin két cong hod tri v6i nhau, vi du nhu bing cach lién két
disulfua céc gbc xystein nim trong mdi chudi polypeptit. Theo cic phuong 4n cu thé,
cac khang thé ddi theo sang ché con c6 mién Fc globulin mién dich hodc mién lién két
albumin d& kéo dai thoi gian ban thai in vivo.

Cu thé, sang ché ciing dé xuit khang thé d6i don tri dic hiéu kép CD123 x CD3
duoe 1am t6i vu- trinh tu c6 kha néng lién két dic hiéu véi epitop ctia CD123 va v6i
epitop ctia CD3, trong dé khang thd d6i nay bao gébm chudi polypeptit thir nhit va

chudi polypeptit thi hai, dugc lién két cong hod tri v6i nhau, trong dé:

A.  Chudi polypeptit thtr nhat nay bao gdm, tir dau tan N dén dau tén C:

1. Mién 1, bao gdm:

(1)  mién phu (1A), mién nay bao gdbm mién VL cta khang thé don dong c6
khé ning lién két véi CD3 (VLcps) (SEQ ID NO:21); va

2) mién phu (1B), mién nay bao gdbm mién VH cta khang thé don dong ¢
kha ning lién két véi CD123 (VHepizs) (SEQ ID NO:26);

trong d6 mién phu 1A va mién phu 1B dugc phén cach v6i nhau bang tac nhan
lién két peptit (SEQ ID NO:29);

ii.  Mién 2, trong d6 mién 2 nay 12 mién vong xoén E (SEQ ID NO:34) hoéc
mién vong xoén K (SEQ ID NO:35), trong d6 mién 2 nay dugc phan cich véi mién 1

béng tac nhan lién két peptit (SEQ ID NO:30); va
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B.  Chudi polypeptit thit hai nay bao gdm, tir ddu tan N dén dau tan C:
i. Mién 1, bao gom:

(1)  mién phu (1A), mién nay bao gdm mién VL cta khang thé don dong c6
kha nang lién két véi CD123 (VLcpizs) (SEQ ID NO:25); va

(2)  mién phu (1B), min nay bao gdm mién VH cta khéng thé don dong c6
kha nang lién két voi CD3 (VHcps) (SEQ ID NO:22);

trong d6 mién phu 1A va mién phu 1B duogc phén cach véi nhau béng tac nhan

lien két peptit (SEQ ID NO:29);

ii.  Mién 2, trong 6 mién 2 nay la mién vong xodn K (SEQ ID NO:35) hogc
mién vong xoan E (SEQ ID NO:34), trong d6 mién 2 nay duoc phin cach véi mién 1
bing tic nhan lién két peptit (SEQ ID NO:30); va trong d6 mién 2 ctia chudi polypeptit
thir nhét va chudi polypeptit thi hai khong ddng thoi 1a mién vong xoén E hodc mién
vong x04n K;

va trong do:

(a) mién VL cta chudi polypeptit thit nhét néu trén va mién VH ctia chudi
polypeptit thir hai néu trén tao thanh mién lién két khang nguyén c6 kha ning lién két

dic hiéu vai epitop clia CD3; va

(b) mién VL ctia chudi polypeptit thi hai néu trén va mién VH cua chudi
polypeptit thir nhét néu trén tao thanh mién lién két khang nguyén c¢6 kha néng lién két
dac hiéu vai epitop ciia CD123.

Séng ché cling d& xudt khang thé doi don tri dic hiéu kép CD123 x CD3 khong
dugc 1am 61 wu trinh ty c6 kha ning lién két déc higu véi epitop cua CD123 va voi
epitop ctia CD3, trong d6 khang thd d6i nay bao gdm chudi polypeptit thir nhit va
chudi polypeptit thit hai, duoc li€n két cong hoa tri v6i nhau, trong do:

A.  Chudi polypeptit thit nhét bao gbm, tir du ton N dén dau tan C:

i Mién 1, bao gbm:

(D) mién phu (1A), mién nay bao gdm mién VL cta khang thé don dong co

kha ning lién két véi CD3 (VLcps) (SEQ ID NO:23); va
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(2)  mién phu (1B), mién ndy bao gdm mién VH ctia khéng thé don dong ¢6
kha nang lién két voi CD123 (VHepi23) (SEQ ID NO:28);

trong d6 mién phu 1A va mién phu 1B dugc phén cach v6i nhau bing tdc nhan
lién két peptit (SEQ ID NO:29);

ii.  Min 2, trong d6 mién 2 ndy 1a mién vong xoén E (SEQ ID NO:34) hodc
mién vong xoin K (SEQ ID NO:35), trong d6 mién 2 duoc phan cch v6i mién 1 bang
tac nhan lién két peptit (SEQ ID NO:30); va

B.  Chudi polypeptit thit hai bao gbm, tir dau tan N dén dau tan C:

i. Mién 1, bao gom:

(1)  mién phu (1A), mién nay bao gém mién VL cua khang thé don dong c6

kha nang lién két véi CD123 (VLcpi2s) (SEQ ID NO:27); va

(2)  mién phu (1B), min nay bao gdm mién VH ctia khang thé don dong c6

kha ning lién két véi CD3 (VHcps) (SEQ ID NO:24);

trong d6 mién phu 1A va mién phu 1B dugc phén cach v6i nhau béng tac nhan

lién két peptit (SEQ ID NO:29);

ii.  Mién 2, trong 46 mién 2 nay 12 mién vong xodn K (SEQ ID NO:35) hodc
mién vong xoin E (SEQ ID NO:34), trong d6 mién 2 duge phan cach voi mién 1 bing
tac nhan lién két peptit (SEQ ID NO:30); va trong d6 mién 2 ctia chudi polypeptit thir
nhét va chudi polypeptit thir hai khong ddng thoi 1 mién vong xo4n E hodc mién vong

xodn K
va trong do:

(2) mién VL ctia chudi polypeptit thit nhat néu trén va mién VH cta chudi
polypeptit thit hai néu trén tao thanh mién lién két khang nguyén c6 kha nang lién két

dic hiéu vdi epitop ciia CD3; va

(b) mién VL ctia chudi polypeptit thir hai néu trén va mién VH cta chudi
polypeptit thir nhét néu trén tao thanh mién lién két khang nguyén c6 kha ning lién két
dic hiéu véi epitop ciia CD123.

Sang ché con d& xuét phuong 4n vé céc khang thé d6i don tri déc hiéu kép néu

trén, trong d6 chudi polypeptit thi nhét hodc chudi polypeptit thir hai con bao gbm
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midn lién két albumin (SEQ ID NO:36) duoc lién két & dau tan C véi mién 2 hodc &

dAu tan N v6i midn 1, qua tic nhéan lién két peptit (SEQ ID NO:31).

Sang ché con d& xuét phuong 4n v& céc khang thé doi don tri dic hiéu kép néu
trén, trong d6 chudi polypeptit thit nhit hodc chudi polypeptit thit hai con bao gbm
mién 3 bao gdm mién CH2 va CH3 cta mién Fc cta globulin mién dich IgG (SEQ ID
NO:37), trong d6 min 3 duoc lién két & dAu tan N véi mién 1A qua tac nhan lién két

peptit (SEQ ID NO:33).

Sang ché con d& xudt phuong 4n vé cac khang thé d6i don tri dc hiéu kép néu
trén, trong d6 chudi polypeptit thir nhét hodc chudi polypeptit thit hai con bao gbm
mién 3 bao gdm mién CH2 va CH3 ciia mién Fc cta globulin mién dich IgG (SEQ ID
NO:37), trong d6 mién 3 dugc lién két & dAu tan C véi mién 2 qua tac nhan lién két

peptit (SEQ ID NO:32).

Sang ché con d& xuét phuong 4n v& khang thé doi bét k¥ trong s cac khéng thé
d6i don tri dic hiéu kép néu trén, trong do mién 2 cta chudi polypeptit thir nhit 1a
mién vong xoin K (SEQ ID NO:35) va mién 2 cta chudi polypeptit thir hai 12 mién
vong xoén E (SEQ ID NO:34).

Sang ché con dé xuét phuong 4n vé khang thé doi bat ky trong sd céc khang thé
ddi don tri dic hidu kép néu trén, trong do mién 2 cta chudi polypeptit tht nhit 13
midn vong xoén E (SEQ ID NO:34) va mién 2 ctia chudi polypeptit thtr hai la mién
vong xo4n K (SEQ ID NO:35).

Sang ché con d& xuét phuong 4n vé khang thé doi don tri ddc hiéu kép c6 kha
ning lién két ddc hiéu véi epitop ciia CD123 va véi epitop cua CD3, trong do khang
thé d6i nay bao gdbm chudi polypeptit thir nhét va chudi polypeptit tht hai, dugc lién
két cong hoa tri v6i nhau, trong d6: khang thé doi dic hidu kép nay bao gdm:

A.  Chudi polypeptit thir nhét c6 trinh tu axit amin cua SEQ ID NO:1; va

B.  Chudi polypeptit thit hai c6 trinh ty axit amin ciia SEQ ID NO:3;

trong d6 chudi polypeptit thir nhét va chudi polypeptit thtt hai nay duoc lién két
cdng hoa tri v6i nhau béang lién két disulfua.

Céc khang thé doi theo sang ché c6 cac hoat tinh chirc ning ting cudng ngoai

mong dgi nhu mo ta dudi day.
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Céc khang thé doi theo sang ché t6t hon néu c6 kha ning phan tng chéo véi cac
protein CD123 va CD3 cla ci nguoi va dong vét linh truong, t6t hon nita 1a cac
protein CD123 va CD3 ctia khi dudi dai.

Céc khang thé doi theo séng ché t6t hon 14 c6 kha ning 1am suy kiét, trong thir
nghiém duya trén té bio in vitro, cac té bao tua twong bao huyét (pDC) tir dich nudi céy
ctia cac té bao don nhan mau ngoai vi (PBMC) cAp mdt vé6i ICso bang khoang 1 ng/ml
hogc thip hon, khoang 0,8 ng/ml hogc thip hon, khoang 0,6 ng/ml hodc thdp hon,
khoang 0,4 ng/ml hodc thip hon, khoang 0,2 ng/ml hogc thap hon, khoang 0,1 ng/ml
hoac thép hon, khoang 0,05 ng/ml hodc thép hon, khoang 0,04 ng/ml hodc thép hon,
khoang 0,03 ng/ml hodc thap hon, khoang 0,02 ng/ml hodc thip hon hogc khoang
0,01ng/ml hodc thép hon. Tét hon 13, ICso bang khoang 0,01ng/ml hodc thip hon.
Trong thir nghiém néu trén, dich nudi ciy cta cac PBMC cap mot co thé 1a tir khi dudi
dai, trong trudng hop do6 su suy kiét 1a cua cac t€ bao tua twong bao huyét (pDC) ctia
khi dudi dai. Cac khang thé doi theo sang ché tuy y c6 thé c6 kha nang lam suy kiét
cac té bao tua twong bao huyét (pDC) tir dich nubi chy cp mot cua cac PBMC nhu
néu trén, trong dé thir nghiém nay dugc tién hanh bing hodc theo quy trinh ctia Vi du
14, nhu duoc md t trong ban md ta nay, hodc bing cach cai bién thir nghiém nay theo
hiéu biét cia ngudi ¢6 hiéu biét trung binh trong linh vuc nay, hoéc bang cach khac da

biét d8i véi ngudi ¢6 hiéu biét trung binh trong linh vuc nay.

Céc khang thé doi theo séng ché t6t hon 1a c6 tinh gy doc té bao trong thr
nghiém Kasumi-3 in vitro v6i ECso bang khoang 0,05 ng/mL hodc thp hon, tot hon 13,
ECso bing khoang 0,04 ng/mL hodc thip hon, khoang 0,03 ng/mL hogc thap hon,
khoérig 0,02 ng/mL hodc thip hon, hodc khoang 0,01 ng/mL hodc thip hon. C4c khang
thé doi theo sang ché tuy y c6 thé co tinh gly doc té bao nhu néu trén, trong do6 thir
nghiém nay dugc tién hanh bang hodc theo quy trinh trong Vi du 3 nhu dugc md ta
trong ban md t& ndy, hodc bing cach céi bién thir nghiém nay theo hiéu biét ctia ngudi
¢6 hidu biét trung binh trong linh vuc nay, hodc bang cach khac da biét dbi v6i ngudi
¢6 hiéu biét trung binh trong linh vyuc nay.

Céc khang thé doi theo séng ché t6t hon 13 c6 tinh gy doc té bao trong thur
nghiém Molm-13 in vitro v6i ECso bang khoang 5 ng/mL hodc thép hon. Tét hon 14,
ECso bing khoang 3 ng/mL hodc thip hon, khoang 2 ng/mL hodc thip hon, khoang 1
ng/mL hodc thip hon, khoang 0,75 ng/mL hogc thap hon, hodc khoang 0,2 ng/mL
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hodc thdp hon. C4c khang th8 doi theo sang ché tuy y 6 thé c6 tinh gay doc t& bao nhu
néu trén, trong d6 thir nghiém nay dugc tién hanh bing hoic theo quy trinh trong Vi du
3 nhu duoc mod ta trong ban mo ta nay, hodc bing c4ch cai bién thir nghiém nay theo
hidu biét clia ngudi ¢6 hidu biét trung binh trong linh vuc ndy, hofic bang cach khac da

biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc ndy.

Céc khang thé ddi theo sang ché t6t hon 12 c6 kha ning Grc ché su phét trién ctia
manh ghép khac loai khéi u MOLM-13 & chuét nhat. Tét hon 13, céc khing thé doi
theo sang ché c6 thé c6 kha ning G ché su phét trién ctia manh ghép khac loai khdi u
MOLM-13 & chudt nhét véi ndng do bang it nhét 1a khoang 20 pg/kg, it nhét 1a khoang
4 pg/kg, it nhat 1 khoang 0,8 pg/kg, it nhat 1a khoang 0,6 pg/kg hogc it nhét 1a khoang
0,4 pg/kg. Cac khang thé duoc wu tién theo sang ché s& tc ché sy phat trién ctia manh
ghép khac loai khdi u MOLM-13 & chudt nhét it nhat 1a 25%, nhung ¢4 thé it nhét 1a
khoang 40% hoéc cao hon, it nhét 1a khoang 50% hodc cao hon, it nhét 14 khoang 60%
hodc cao hon, it nhét 14 khoang 70% hodc cao hon, it nhét 13 khoang 80% hodc cao
hon, it nhét 13 khoang 90% hodc cao hon, hodc tham chi 1a e ché hoan toan su phat
tridn ctia khéi u MOLM-13 sau mét thdi gian hodc 1am cho khdi u teo nhd hoc bién
mAt. Tac dung trc ché nay dién ra dbi v6i it nhat 14 gibng chudt nhit NSG. Cac khang
thd doi theo sang ché tuy ¥ c6 thé ¢6 kha ning @c ché su phat trién cta manh ghép
khéc loai khéi u MOLM-13 & chudt nhét theo cach néu trén bing hoic theo quy trinh
trong Vi du 6 nhu dugc mo ta trong ban md ta nay, hodc béng cach cai bién thir
nghiém nay theo hiéu biét ctia nguoi c6 hiéu biét trung binh trong linh vyc nay, hodc

bing cach khac da bibt dbi v6i ngudi c6 hidu biét trung binh trong linh vuc nay.

Céc khang thé déi theo sang ché 6t hon 1a ¢6 kha ning tc ché su phat trién clia
ménh ghép khéc loai khdi u RS4-11 & chudt nhét. Tét hon 13, cac khang thé dai theo
sang ché ¢6 thé ¢6 kha ning tc ché sy phat trién cia manh ghép khéc loai khbi u RS4-
11 & chudt nhit v6i ndng do bing it nhat 1a khoang 0,5 mg/kg, it nhét 1a khoang 0,2
mg/kg, it nhat 1a khoang 0,1 mg/kg, it nhat 1a khoang 0,02 mg/kg hodc it nhét laf
khoang 0,004 mg/kg. Céc khang thé dugc uu tién theo sang ché s& uc ché sy phét trién
ctia manh ghép khéc loai khéi u RS4-11 & chudt nhét it nhét 12 khoang 25%, nhung c6
thd it nhét 12 khoang 40%, it nhét 12 khoang 50%, it nhét la khoang 60%, it nhét 1a
khoang 70%, it nhat 1a khoang 80%, it nhét 1a khoang 90%, hogc thdm chi 1a (e ché

hoan toan su phat trién cta khdi u RS4-11 sau mot khoang thdi gian hodc lam cho khoi
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u teo nhé hoic bién mat. Tac dung tic ché ndy dién ra dbi voi it nhat 1a gidng chuodt
nhit NSG. Céc khang thé doi theo sang ché tuy ¥ c6 thé c6 kha nang G ché su phat
trién cta manh ghép khéac loai khdi u RS4-11 & chudt nhit theo céch néu trén bang
hodc theo quy trinh cia Vi du 6 nhu dugc mé ta trong ban md ta nay, hodc bang cach
c4i bién thir nghiém nay theo hiéu biét clia ngudi c6 hiéu biét trung binh trong linh vic
nay, hodc bang cach khac da biét dbi voi ngudi ¢ hiéu biét trung binh trong linh vuc
nay.

Céc khéang thé ddi theo séng ché t6t hon 13 c6 kha niang lam suy kiét t€ bao non
4c tinh bénh bach ciu in vitro trong dich nudi chy cap mot clia céc té bao tuy xuong
AML. Tét hon 13, c4c khang thé dbi theo sang ché c6 thé c6 kha nang lam suy kit t&
bao non 4c tinh bénh bach ciu in vitro trong dich nudi chy cAp mot clia cac t€ bao tuy
xuong AML & ndng d0 bing it nhit 13 khoang 0,01 ng/ml, it nhét 1a khoang 0,02
ng/ml, it nhat 1 khoang 0,04 ng/ml, it nhét 1a khoang 0,06 ng/ml, it nhit 1a khoang
0,08 ng/ml hodc it nhat 1 khoang 0,1 ng/ml. T4t hon 13, céc khéng the doi theo sang
ché c6 thé c6 kha ning lam suy kiét t& bio non 4c tinh bénh bach cdu in vitro trong
dich nudi cdy cAp mot cua cac té bao tuy xuong AML d&n mtrc thip hon 20% tong sd
t& bao non 4c tinh bénh bach cAu cép mdt & ndng d@ khang thé doi bang it nhét 1a
khoang 0,01 ng/ml, it nhét 1a khoang 0,02 ng/ml, it nhét 12 khoéﬁg 0,04 ng/ml, it nhat
1a khoang 0,06 ng/ml, it nhét 14 khoang 0,08 ng/ml hogc it nhét 13 khoang 0,1 ng/ml,
tuy y sau khi u dich nudi chy cAp mot nay voi khang thé d6i trong khoang 120 gio. Tét
hon 13, t& bao non 4c tinh bénh bach cAu bi suy kiét in vitro trong dich nudi chy cap
mdt clia cac té bio tuy xuong AML dén muc thip hon 20% téng s6 té bao non 4c tinh
bénh bach cdu cip mot & ndng do khang thé doi bang khoang 0,01 ng/ml hodc 0,1

ng/ml sau khi 0 dich nu6i cly cAp mot nay voi khang thé d6i trong khoang 120 gio.

Céc khang thé dbi theo séng ché t6t hon 1a c6 kha ning cam g su ting truéng
s6 lwong té bao T in vitro trong dich nudi chy cAp mot clia cac té bao tuy xuong AML.
T6t hon 13, muc ting trudng ndy co thé dén khoang 70% hodc hon so v6i sé luong té
bao T tbi da c6 thé dugc ting trudng trong thir nghi¢ém nay. Tét hon 14, céc khang thé
d6i theo sang ché c6 thé c6 kha ning cam Gng su tdng truong sé luong té bao T in
vitro trong dich nudi cy cAp mot cua céc té bao tuy xuong AML dén khoang 70%
hoic hon so v6i s lugng t€ bao T t6i da c6 thé dugc ting trudng trong thir nghi€ém nay

& ndng do khéng thé doi bing it nhét 1a khoang 0,01 ng/ml, it nhéit 13 khoang 0,02
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ng/ml, it nhit 12 khoang 0,04 ng/ml, it nhit 12 khoang 0,06 ng/ml, it nhit 12 khoang
0,08 ng/ml hoc it nhat 1a khoang 0,1 ng/ml, tuy y sau khi 0 dich nudi cAy cAp mot nay
v6i khang thé doi trong khoang 120 gio. Tét hon 13, s6 luong té bao T ting trudng in
vitro trong dich nudi chy cAp mot clia cac té bao tuy xuwong AML dén khoang 70%
hodc hon so v6i s6 luong t& bao T t6i da ma c6 thé duge ting trudng trong thir nghiém
nay & néng d khéng thé doi bang khoang 0,01 ng/ml hodc khoang 0,1 ng/ml sau khi u
dich nuéi cdy cAp mot niy véi khéng thé doi trong khoang 120 gid.

Céc khang thé doi theo sang ché t6t hon 13 c6 kha ning cam ung sy hoat hoa
clia quin thé té bao T in vitro trong dich nudi chy cap mot cua cac t€ bao tuy xwong
AML. Su hoat hod nay c6 thé xdy ra & ndng d6 khang thé doi bing it nhit 13 khoang
0,01 ng/ml, it nhét la khoang 0,02 ng/ml, it nhat 1& khoang 0,04 ng/ml, it nhit 1a
khoang 0,06 ng/ml, it nhét 1a khoang 0,08 ng/ml hogc it nhét 12 khoang 0,1 ng/ml, tuy
y sau khi u dich nud6i cly cap mdt nay voi khang thé doi trong khoang 72 giv. Co thé
xéc dinh sw hoat ho4 nay bing miic bidu hién ciia chi thi hoat hoa € bao T chang han
nhu CD25. Tét hon 13, sw hoat hod quin thé té bao T in vitro trong dich nu6i cdy cap
mot ciia cac t& bao tuy xuong AML xéc dinh duge bang mirc bidu hién CD25 c6 thé
x4y ra & nong do khang thé d6i bang khoang 0,01 ng/ml hodc khoang 0,1 ng/ml sau

khi a dich nudi cdy cip mot nay véi khang thé doi trong khoang 72 gio.

Céc khang thé d6i theo sang ché tt hon 1a ¢6 kha ning 1am suy kiét t€ bao non
4c tinh bénh bach ciu in vitro trong dich nubi cly cap mot cua cac té bao tuy xuong
AML dén mirc thép hon 20% tong s6 t& bao non 4c tinh bénh bach ciu cép mot va
ddng thdi cam ng su ting trudng sd luong té bao T in vitro trong dich nudi cly cép
mot cua cac té bao tuy xwong AML dén khoang 70% hozc hon so véi s& luong té bao
T t6i da ma c6 thé duoc ting trudng trong thir nghiém ndy & ndéng do khang thé doi
bang it nhét 1a khoang 0,01 ng/ml, it nhét la khoang 0,02 ng/ml, it nhét la khoang 0,04
ng/ml, it nhat 1a khoang 0,06 ng/ml, it nhét 1& khoang 0,08 ng/ml hodc it nhét 1a
khoang 0,1 ng/ml, tuy y sau khi u dich nu6i cdy cAp mot nay voi khang thé doi trong
khoang 120 giv. Tét hon 14, ndng d6 khang thé déi 1a bang khoang 0,01 hg/ml hodc
khoang 0,1 ng/ml va dich nu6i chy nay duoc U voi khang thé d6i trong khoang 120
gio.

Céc khang thé d6i theo séng ché c6 thé c6 kha nang lam suy kiét t€ bao non ac

tinh bénh bach ciu in vitro trong dich nu6i chy cAp mot clia cac té bao tuy xwong AML
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va/hodc cam mg ting trudng sd luong t& bao T in vitro trong dich nudi cdy cAp mot
clia céc t6 bao tuy xwong AML va/hodc cdm {mg sy hoat hod clia quén thé t€ bao T in
vitro trong dich nudi cdy cAp mot clia cac té bao tuy xuong AML theo cach néu trén
béng hoic theo quy trinh trong Vi du 8 nhu dugc md ta trong ban md ta nay, hodc
bing céch cai bién thir nghiém nay theo hiéu biét ctia ngudi c6 hiéu biét trung binh
frong linh vue niy, hoc bing cach khéc da biét ddi voi ngudi c6 hiéu biét trung binh

trong linh vuc nay.

P& 1am 18, céc khang thé doi theo sang ché c6 thé c6 mét, hai, ba, nhiéu hon 3
hodc tAt ca cac tinh chét chirc ning dugc md ta trong ban md ta nay. Do do, cac khang
thé doi theo sang ché c6 thé c6 td hop céc tinh chat chirc ning bét ky duoc mo ta trong
ban md ta nay.

Céc khang thé doi theo séng ché c6 thé d& s dung lam duoc phém. T6t hon 13,
céc khéang thé doi nay dé st dung trong diéu tri bénh hodc tinh trang bénh ly cé lién
quan dén hoidc dic trung boi sy biéu hién cua CD123. Sang ché ciing dé xuét cac
khang thé dbi theo sang ché dé sir dung @& san xuit duoc phim, tt hon 1a dé diéu tri
bénh hodc tinh trang bénh ly c6 lién quan dén hodc dic trung boi sy biéu hién cta

CD123 nhu duoc dinh nghia trong ban mo ta nay.

Bénh hoic tinh trang bénh ly c6 lién quan dén hoic dic trung bdi sy biéu hién
ctia CD123 c6 thé 1a bénh ung thu. Vi dy, bénh ung thu c6 thé dugc chon tir nhém
gdm: bénh bach cAu tuy bao cip tinh (AML), bénh bach ciu nguyén bao tuy man tinh
(CML), bao gbm con t& bao non 4c tinh ctia bénh CML va gen ung thu Abelson c6 lién
quan dén bénh CML (hoén vi Ber-ABL), hoi chimg loan san tuy (MDS), bénh bach
cAu nguyén bao lympho B cAp tinh (B-ALL), bénh bach cau lympho man tinh (CLL),
bao gém hoi chimg Richter hodc bién ddi Richter & bénh CLL, bénh bach cau té bao
nhung mao (HCL), bénh ung thu t& bao tua tuong bao huyét non 4c tinh (BPDCN), u
bach huyét khong phai Hodgkin (NHL), bao gdm bénh bach ciu t& bao Mantle (MCL),
va u bach huyét lympho bao nhé (SLL), u bach huyét Hodgkin, u ¢ bao bén toan thén,
va u bach huyét Burkitt.

Bénh hoc tinh trang bénh 1y c6 lién quan dén hodc dic trung boi su biéu hién
ctia CD123 ¢6 thé 12 tinh trang viém. Vi dy, tinh trang viém c6 thé duge chon tir nhém

gdm: bénh luput ty mién (SLE), di ing, bénh hen va viém khép dang thip.
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Séang ché con dé xuét dugc phim chira khang thé doi bét ky trong s6 cac khang

thé dbi néu trén va chit mang chép nhan dugc v& mit sinh Iy.

Sang ché con dé xuat duge pham néu trén de st dung trong diéu tri bénh hodc

tinh trang bénh 1y ¢6 lién quan dén hodic ddc trung béi su biéu hign CD123.

Sang ché dic bist dé xuit duogc phém néu trén, trong d6 bénh hodc tinh trang
bénh 1y c6 lién quan dén hogic dic trung boi sw biéu hién CD123 1a bénh ung thur (ddc
bidt 12 bénh ung thw dugc chon tir nhém gdm: bénh bach ciu tuy bao cAp tinh (AML),
bénh bach cdu nguyén bao tuy man tinh (CML), bao gdm con t€ bao non 4c tinh cua
bénh CML va gen ung thu Abelson ¢6 li€n quan dén bénh CML (hoén vi Ber-ABL),
hoi chung loan san tuy (MDS), bénh bach cAu nguyén bao lympho B cép tinh (B-
ALL), bénh bach ciu lympho man tinh (CLL), bao gom hi ching Richter hogc bién
d8i Richter & bénh CLL, bénh bach ciu té bao nhung mao (HCL), bénh ung thu té bao
tua tuong bao huyét non 4c tinh (BPDCN), u bach huyét khong phai Hodgkin (NHL),
bao gdm bénh bach cu t& bao Mantle (MCL), va u bach huyét lympho bao nhé (SLL),
u bach huyét Hodgkin, u t& bao bén toan than, va u bach huyét Burkitt).

Sang ché ciing dic biét dé xuat duogc phém néu trén, trong d6 bénh hodc tinh
trang bénh ly c6 lién quan dén hodc dic trung boi sy biéu hién CD123 la tinh trang
viém (d3c biét 12 tinh trang vi€ém du‘oc chon tir nhém gém: bénh luput tu mién (SLE),
di tmg, bénh hen, va viém khép dang thap).

Thuat nglt nhu “khoang” nén duoc hiéu 14 trong khoang 10%, t6t hon nita 1a
trong khoang 5%, cta gia tri da néu, trir khi ngft canh quy dinh khéc di.

M6 ta viin tit cac hinh vé

Fig.1 thé hién CD123 da biét 12 duge biéu hién trén céc t€ bao gdc bénh bach

Fig.2 thé hién cAu tric cua chudi polypeptit thir nhét va chudi polypeptit thir hai
ctia khéng thé doi don tri déc higu kép CD123 x CD3 hai chudi theo sing ché.

Fig.3A va Fig.3B thé hién cdu trac cia hai phién ban cla cac chudi polypeptit
thit nhat, thir hai va th ba ctia khang thé d6i Fc don tri ddc hi¢u kép CD123 x CD3 ba
chudi theo sang ché (Phién ban 1, Fig.3A; Phién ban 2, Fig.3B).
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Fig.4 (cac db thi A-E) thé hién kha ning diéu tiét qu4 trinh tiéu diét dinh huong
lai d6i v6i céc t& bao dich bdc 10 CD123 & céc luong khéc nhau boi té bao T cla céc
khéng thé d6i dic hidu kép CD123 x CD3 khéc nhau. Hinh v& nay cung cép cic dudong
cong dap tmg liéu ding cho thiy khéng thé doi dic hiéu kép CD123 x CD3 duoc lam
t8i wu trinh tu (“DART-A”) c6 mién lién két albumin (DART-A c6 ABD “w/ABD”)
¢6 tinh gy doc té bao 16n hon so voi khang thé doi dic higu kép dbi chimg (DART
dbi chimg) hodc khang thé doi ddc hiu kép CD123 x CD3 khong dugc lam t61 uu
trinh ty (“DART-B”) & nhidu loai té bao dich: RS4-11 (D thi A); TF-1 (D4 thi B);
Molm-13 (P thi C); Kasumi-3 (P thi D); va THP-1 (P4 thi E) ¢ ty 18 E:T (t& bao tac
dong:té bao dich) = 10:1.

Fig.5 (céc dd thi A-D) th hién kha ning ctia khang thé doi dic hiéu kép CD123
x CD3 duogc lam t8i vu trinh tu (DART-A), khang thé doi dic hiéu kép CD123 x CD3
duoc 1am t6i wu trinh tw ¢6 mién lién két albumin (DART-A c6 ABD “w/ABD”) va
khang thé doi dic hiéu kép CD123 x CD3 dugc lam t6i vu trinh tir 6 mién Fc cla
globulin mién dich IgG (DART-A c6 Fc “w/Fc”) trong viée didu tiét su hoat hoa té
bao T trong qué trinh tidu diét dinh hudng lai ddi véi cac t€ bao dich. Hinh v& nay
trinh bay céc dudng cong dap tmg liéu dung thé hién tinh gdy ddc € bao duge didu tiét
boi DART-A, DART-A w/ABD va DART-A w/Fc & cic té bao Kasumi-3 (P thi A)
va THP-1 (D thi B) va cac té bao T CD8 da tinh ché ¢ ty 18 E:T (t& bao tac dong:té
bao dich) = 10:1 (18 gios ). DO thi C va dd thi D thé hién céc dudng cong dép tng liéu
dung khi hoat hoé té bao T bing cach sir dung chi thi CD25 trén céc té bao T CD$ khi
¢6 mat (P thi D) va khong c6 mit (D3 thi C) cac té bao dich.

Fig.6 (cac dd thi A-B) thé hién ndng d6 Granzyme B va Perforin trong céc té
bao T CD4 va CD8 sau khi didu tri bang khang thé d6i ddc hiéu kép CD123 x CD3
duoc 1am t6i wu trinh ty (DART-A) (Db thi A) hogc khang thé doi dac hiéu kép a6i
chimg (DART d6i chimg) (D3 thi B) khi c6 mit céc € bao dich Kasumi-3 va céc 6
bao T nghi ¢ ty 1¢ E:T =10:1.

Fig.7 (céc dd thi A-B) thé hién hoat tinh khing khdi u in vivo ctia khang thé doi
dsc hiéu kép CD123 x CD3 duge 1am t6i wu trinh ty (DART-A) & cdc mie lidu dung
ng/kg. Céc té bao MOLM-13 (biéu hién CD123 & mitc trung binh) dugc tron ddng thoi
v6i chc t6 bao T va duoc cdy dusi da (T:E 1:1) & chudt nhdt NSG. Piéu tri qua tiém

tinh mach mot 1an/ngdy trong 8 ngay (QDxS8) bét dau tir lic cdy ghép. So sanh DART-
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A & nhidu ndng d¢ khac nhau véi khéng thé doi dic hiéu kép ddi chimg (DART d6i
chimg). D4 thi A thé hién céc t€ bao Molm-13 mét minh hodc voi cac té bao T, va tac
dung cta cac lidu ding DART-A khéc nhau dén kich c& khoi u thdm chi & céc thoi
diém sau 30 ngay. D4 thi B thé hién tac dung clia c4c lidu ding DART-A ting dan dén
kich c& khéi u quan sit & chudt nhit NSG nhan t& bao MOLM-13 va té bao T (T:E
1:1) trong mdt khoang thoi gian tr 0 dén 18 ngay.

Fig.8 thé hién hoat tinh khang khéi u in vivo cia khang thé doi ddc hiéu kép
CD123 x CD3 dugc lam t8i wu trinh tw (DART-A) d6i véi céc t€ bao RS4-11 (ALL c6
cac dic tinh cta bach cdu don nhan to). Céc té bao duoc tron dong thoi v6i cac té€ bao
T va duge chy dusi da (T:E 1:1) & chudt nhit NSG. Diéu tri qua tiém tinh mach mdt
lAn/ngay trong 4 ngay (QDx4) bét dAu tir lac cdy ghép. So sénh DART-A & nhiéu nong
d6 khac nhau v6i khang thé doi dic hiéu kép dbi ching (DART dbi chimg).

Fig.9 (cc dd thi A-B) thé hién c4c té bao non 4c tinh CD123+ trong cdc té bao
don nhan tuy xuong (BM MNC) va cac té bao don nhan mau ngoai vi (PBMC) tir
bénh nhan AML 1 (D4 thi A) so voi dong té bao AML Kasumi-3 (D thi B).

Fig. 10 (céc db thi A-C) thé hién kha ning diéu tiét lam giam t€ bao non 4c tinh
d6i v6i bénh AML nguyén phat & 120 git (D4 thi A), diéu khién sy ting trudng té bao
T dbi v6i bénh AML nguyén phat & 120 gio (D4 thi B) va cam tmg su hoat hod t€ bao
T déi v6i bénh AML & 48 gidy va 72 gio (B0 thi C) clia khang thé doi dc hiéu kép
CD123 x CD3 duoc lam t6i wu trinh tw (DART-A).

Fig.11 (cdc db thi A-H) thé hién dic diém nhan biét ctia quén thé t& bao non 4c
tinh CD123+ trong mAu cp mot ctia céc PBMC bénh ALL. D4 thi A va do thi E thé
hién su tan xa goc thing va tén xa goc bén clia quin thé dAu vao gdbm cac PBMC binh
thuomg (D thi A) va cac PBMC bénh ALL (D4 thi E). D6 thi B va dd thi F thé hién
d4c diém nhén biét cia quén thé lympho bao dudi dang cac t& bao B cAp mot (D) thi
B) va t& bao non 4c tinh bénh bach cau (D thi F). Do thi C va dd thi G thé hién dic
diém nhan bibt cta quan thé cc lympho bao ma la CD123+. D6 thi D va dd thi H thé

hién dic didm nhan biét ctia cac té bao CD19+ va cc té bao CD123+.

Fig.12 (céc dd thi A-B) thé hién djc diém nhan biét cta cdc quéan thé CD4 va
CD8 ciia cic t& bao T trong mAu chp mot ctia cac PBMC bénh ALL. D0 thi A thé hién
s tén xa goc thing va tan xa géc bén ciia cac PBMC bénh ALL déu vao. D) thi B thé
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hién c4c quén thé CD4 hodc CD8 cla cac té bao T c6 trong cac mau. Céc con s6 chi ra
ring céc & bao T CD4 chiém khoang 0,5% tdng s6 luong té bao va céc t€ bao T CD8
chiém khoang 0,4% tdng sb lugng té bao c6 trong mau PBMC bénh ALL.

Fig.13 (cic dd thi A-H) thé hién kha ning cia khang thé doi dac hiéu kép
CD123 x CD3 duoc 1am t6i wu trinh ty (DART-A) trong viée diéu tiét sw suy kiét t&
bio non 4c tinh ALL bing CTL (Lympho bao T gay doc té bao) tw than. DS thi A va
dd thi E thé hién su tin xa goc thing va tin xa géc bén cua quﬁn thé dau vao cua cac
PBMC binh thudng (D& thi A) va céc PBMC bénh ALL (P4 thi E). Cac PBMC khong
duoc didu tri (dd thi B va db thi F), duoc didu tri bing khang thé doi dac hiéu kép d6i
chimg (DART dbi chiing) (44 thi C va dd thi G) hogc dugc diéu trj bing DART-A (46
thi D va dd thi H) va duoc U trong 7 ngay sau d6 duge nhuém mau d6i vi CD34 va

CD19.

Fig.14 (cdc dd thi A-L) thé hién kha nang cta khéng thé d6i dac hiéu kép
CD123 x CD3 duoc 1am t6i vu trinh ty (DART-A) trong vigc diéu tiét sy ting trudng
t8 bao T (c4c dd thi A, B, C, G, Hva I) va sw hoat hoé (cac d6 thi D, E, F,J,K vaL) &
PBMC binh thuong (céc dd thi A-F) va PBMC bénh ALL (c4c d6 thi G-L). Cée té bao
khong dugc didu tri (cac dd thi A, D, G va J), hodc duoc diéu tri bang khang thé doi
dic hiéu kép déi chimg (DART déi chimg) (céc dd thi B, E, H va K) hoic DART-A
(cac dd thi C, F, I va L) trong 7 ngay.

Fig.15 (cac db thi A-C) thé hién dic diém nhén biét clia quan thé t& bao non ac
tinh AML va céc té bao T trong maiu AML cép mot. PO thi A thé hién su tan xa goc
thng va tin xa géc bén ciia cic PBMC bénh AML dau vao. D) thi B thé hién dic
diém nhan biét ciia quin thé t& bao non 4c tinh AML trong miu AML. D4 thi C thé

hién diic diém nhan biét ctia quan thé té bao T trong mau AML.

Fig.16 (cac dd thi A-C) thé hién kha ning diéu tiét sy suy kiét té bao non 4c tinh
AML bing CTL tu than va sy ting truong té bao T ctia khang thé doi dic hiéu keép
CD123 x CD3 dugc lam t5i wu trinh tuy (DART-A). Cac PBMC bénh AML nguyén
phat tir bénh nhan 2 duge G véi PBS, khéng thé doi dac hi¢u kép dbi ching (DART dbi
chimg) hoic DART-A trong 144 git. Dém sd luong céc té bao non 4c tinh (D thi A),
céc t& bao T CD4 (Db thi B) va céc té bao T CD8 (D6 thi C).
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Fig.17 (cAc @b thi A-D) thé hién kha ning diéu tiét sy hoat hod té bao T & bénh
AML cua khang thé d6i dic hidu kép CD123 x CD3 duoc lam tdi vu trinh tu (DART-
A). Xéc dinh méc biéu hién CD25 (D4 thi A) va Ki-67 (D thi B) doi voi cac € bao T
CD4 va CDS$ tir bénh nhan AML 2 sau khi & v6i khang thé d6i ddc hiéu kép dbi ching
(DART ddi chimg) hofic DART-A véi cdc PBMC tu thén. Xac dinh ndéng do cla
perforin (D3 thi C) va granzyme B (D& thi D) & céc té bao T CD4 va CD8 tir bgnh
nhan AML 2 sau khi @ v6i DART dbi ching hodc DART-A véi cac PBMC tu thén.

Fig.18 (c4c dd thi A-D) cho thdy ring khang thé dbi dac hiéu kép CD123 x
CD3 duoc 1am t8i wu trinh ty (DART-A) c6 kha nidng phan tmg chéo voi cac protein
CD123 va CD3 clia ngudi ciing nhu dong vét linh trudng. Céc dd thi thé hién duong
dd thi cam bién BIACORE™ ciia cac két qua phan tich da tién hanh dé danh gia kha
ning ciia DART-A trong viéc lién két v6i protein CD3 clia nguoi (@4 thi A) va cua
dong vat linh truong khong phai ngudi (d6 thi B) va protein CD123 clia nguoi (40 thi
C) va clia dong vt linh truong khong phai ngudi (d thi D). Céc gia tri KD dugc cung

cap.

Fig.19 (cac dd thi A-B) thé hién kha ning diéu tiét sy suy kiét bach cu don
nhan to tu than in vitro v6i cac PBCM ctia nguoi va khi dubi dai ctia khang thé d6i dac
hiéu kép CD123 x CD3 dugc lam t6i wu trinh ty (DART-A). Céc dd thi thé hién cac
két qua clia dudng cong dap img lidu dung cua tinh gy doc té bao dugc didu tiét boi
DART-A v&i cac PBMC ngudi cip mot (Db thi A) hodc cac PBMC khi dudi dai Db
thi B).

Fig.20 (cdc dd thi A-N) thé hién kha ning diéu tiét sw suy kiét pDC & khi dudi
dai khi khong giy cam mg xytokin toan than cua khang thé d6i dic hidu kép CD123 x
CD3 duoc 1am t6i wu trinh tw (DART-A). Céc db thi A-D thé hién két qua dbi ching
thu dugc & thoi didm 4 gid va 4 ngay voi chét din thudc va chit mang. Cac d6 thi E-H
thé hién két qua dbi chimg thu duge & thoi diém 4 gio va 4 ngdy v6i khang thé d6i dac
hiéu kép dbi chimg (DART déi chimg). Céc dd thi I-N thé hién két qua thu duoc & thoi
diém 4 gid va 4 ngay & lidu ding 10 ng/kg/ngay va & thoi diém 4 ngay vdi lidu ding
30 ng/kg/ngay cia DART-A.

Fig.21 (cac dd thi A-D) thé hién kha ning diéu tiét su suy kiét pDC phu thude
vao lidu dung & khi dudi dai cua khing thé doi dic hiéu kép CD123 x CD3 duoc lam
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t61 wu trinh ty (DART-A). Khi dudi dai duoc cho dung DART-A ¢ lidu dung 0.1, 1,
10, 30 100, 300, hodic 1000 ng/kg. Danh gid cac PBMC & thoi diém chi dinh va dém
tdng s luong té bao B (P thi A), bach cAu don nhan to (P thi B), té bao giét tu
nhién (NK) (D thi C) va pDC (Db thi D). |

Fig.22 (cac db thi A-D) thé hién kha ndng diéu bién khong lién tuc céc té bao T
& khi dudi dai ciia khang thé doi dic hiéu kép CD123 x CD3 duge lam t0i uu trinh tw
(DART-A). Khi dubi dai dwoc cho dimg DART-A ¢ liéu dung 0,1, 1, 10, 30 100, 300,
hodc 1000 ng/kg. Panh gia cac PBMC & thoi diém chi dinh va dém tong s6 luong té
bao T (Db thi A), t& bao T CD4 (Db thi B), t& bao CD69 (D4 thi C) va té bao T CD8
(D4 thi D).

Fig.23 thé hién phan tich SDS-PAGE di voi protein DART-A dd tinh ché
trong didu kién khit (bén trai) va khong khtr (bén phai).

Fig.24A va Fig.24B thé hién ddc tinh 1y hod clia DART-A dd tinh chét.
Fig.24A: profin SEC cta protein DART-A trén cot TSK G3000SWxL da hiéu chinh.
Fig.24B: phd khéi cta protein DART-A.

Fig.25A dén Fig.25D thé hién phan tich SPR dbi voi DART-A lién két voi
CD123 v CD3 di cb dinh ciia ngudi hoic khi dudi dai. Pudng nét dit thé hién su
khép s lidu tong thé vao mod hinh Langmuir 1:1 cta cac dudng cong lién két thuc
nghiém thu dugc & cac néng do6 cua DART-A bang 0, 6,25, 12,5, 25, 50 hodc 100nM

(duong nét lién). S6 liéu nay 1a s6 liéu dai dién ctia ba thir nghiém ddc 1ap.

Tt Fig.26A dén Fig.26E cho thiy ring DART-A c6 kha ning lién két d6ng thoi
véi c& CD3 va CD123. Fig.26A va Fig.26B thé hién két qua cta phan tich ELISA hai
chitc ning va cho thiy su lién két ddng thoi clia ca hai khang nguyén dich cuia DART-
A. Céc dia ELISA dugc pha CD123 cua ngudi (Fig.26A) hogc CD123 cua khi dudi dai
(Fig.26B). Chuén do cac ndng do cia DART-A va DART dbi chimg tiép d6 phat hién
bing CD3-biotin cta ngudi. Tir Fig.26C dén Fig.26E cho thiy su lién két trén bé mat
& bao ctia DART-A trén té bao dich Molm-13 CD123+ (Fig.26C), t& bao T cta ngudi
(Fig.26D) va té bao T clia khi dudi dai (Fig.26E). Phat hién ra lién két bang phan tich
FACS bing cich st dung khang thé don dong dic hiéu vdi ving vong xo04n E va vong

xoén K ctia phan tir DART-A hosic DART déi chimg. -
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Tir Fig.27A dén Fig.27H thé hién kha nang cua DART-A trong viéc didu tiét
qué trinh tidu diét dinh huong lai dbi véi t€ bao dich boi céc té bao tic dong clia ngudi
hodic ctia khi khéng dong t& bao bénh bach cAu Kasumi-3 CD123+, cho thiy kha nang
clia cic phan tir ndy trong viéc li€n két voi cac phan nhom cac bach cdu trong mau
binh thuong, bao gébm cac pDC va céc bach cAu don nhan to va cho thiy kha ning cia
céc phan tr ndy trong viéc lam suy ki€t cac té bao CD14"CD123™m @ (cac pDC va cac
bach ciu ua kiém) ma khong c6 anh hudng dén cac bach cau don nhan to (t& bao
CD14+). Fig.27A thé hién céc vi trf lién két khang CD123-PE tuong déi trén dong té
bao bénh bach cdu U937 va Kasumi-3 nhu duge xéc dinh bing phén tich QFACS.
Fig.27B thé hién phin trim gy doc té bao dugc didu tiét tuong d6i thip boi DART-A
hoic DART déi chimg déi véi cac té bao dong t€ bao AML (t€ bao U937), nhu thé
hién trén Fig.27A 14 c6 tuong déi it vi tri lién két CD123). Fig.27C thé hién phan trim
gy doc té bao dugc didu tiét bdi DART-A hodc DART dbi chung khi c6 mt cac té
bao T da tinh ché cta ngudi (dudi dang té bao tac dong) dbi véi cac té bao dong t& bao
AML (t& bio Kasumi-3), nhu th hién trén Fig.27A 1a c6 sb lugng vi trf lién két
CD123 nhiu déng k&. Trén cac hinh v& tir Fig.27B dén Fig27C, ty 1& E:T = 10:1.
Fig.27D thé hién phan tram gay doc té bao dugc diéu tiét boi DART-A hogc DART
d6i chung khi c6 mit cac PBMC da tinh ché cuia khi dudi dai (dudi dang t& bao tac
dong) dbi véi té bao Kasumi-3 (ty 1& E:T = 15:1), va cho thiy ring DART-A c6 thé
lidn két voi céc té bao T ctia khi dudi dai. Fig.27E thé hién cac vi tri lién két khang
CD123-PE tuong tmg trén t& bao Kasumi-3, bach cAu don nhan to cua ngudi, t& bao
tua tuong bao huyét (“pDC”) clia ngudi, bach ciu don nhan to cta khi dudi dai va té
bio tua tuong bao huyét ctia khi dudi dai nhu duge xac dinh bang phan tich QFACS.
Fig.27F thé hién kha ning gdy suy kiét céc t& bao CD14- CD123™% thip cja DART-A.
Fig.27G thé hién kha ning gay suy kiét céc t€ bao CD14 CD123mie <2 ciig DART-A.
Fig.27H thé hién kha ning gy suy kiét céc té bao CD14~ CD123™ ¢ clia khi dudi dai
ctia DART-A. Do gy doc té bao dugc xac dinh bang cach giai phéng LDH, voi cac
gia tri ECso dugc xéac dinh bang cach st dung phén mém GraphPad PRISM®.

Fig.28 thé hién viéc st dung md hinh hai ngén d8 udc tinh céc thong sé dugc
dong hoc cia DART-A. S6 lidu nay thé hién ndng do trong huyét thanh khi truyén
xong (EOI) ciia DART-A & khi dudi dai sau khi dugc truyén trong 96 gior & liéu dung
100 ng/kg/ngay 300 ng/kg/ngdy, 600 ng/kg/ngay, va 1000 ng/kg/ngay. M&i diém trén
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dd thi tuong trung cho timg con khi riéng ré, cac vach ngang tugng trung cho gia tri
trung binh ctia nhém lidu ding do.

Fig.29A dén Fig.29C thé hién tac dung ciia viée truyén DART-A dbi voi sy san
sinh xytokin, IL-6. Nong do IL-6 trong huyét thanh (gi4 tri trung binh + SEM) & khi
duge truydn DART-A dugc thé hién theo nhém diéu tri. Khi dudi dai dugc diéu tri
bang dbi chimg chét din thudc vao Ngay 1, tiép d6 dén 4 1An truyén hing tuin bing
chit din thuéc (Nhém 1) (Fig.29A) hosc DART-A duoc st dung béng cach truyén
hing tuan trong 4 ngay/tudn bit dau vao cac Ngay 8, 15, 22, va 29 (cac Nhom tir 2 dén
5) (Fig.29B) hoic bang cach truyén trong 7 ngay/tuan trong 4 tuln bét ddu vao Ngay 8
(Nhém 6) (Fig.29C). Khodng cach didu tri duge chi ra bing cac thanh ddc mau ghi.

Fig.30A dén Fig.30F thé hién tac dung clia viéc truyén DART-A dén viéc lam
suy kiét cac & bao CD14-/CD123+ (Fig.30A dén Fig.30C) va céc € bao CD303+
(Fig.30D dén Fig.30F). Hinh v& thé hién gia tri trung binh + SEM cua ndng do trong
méu ctia CD14-/CD123+ (Fig.30A dén Fig.30C) hoic CD303+ (Fig.30D dén Fig.30F)
theo ngay nghién ctru va theo nhém. Khi dudi dai duoc didu tri bing dbi chimg chit
dan thudc vao Ngay 1, tiép d6 1a 4 1An truyén hing tudn bang chét din thuéc (nhém 1)
(Fig.30A va Fig.30D) hoiac DART-A dugc st dung bang cach truyén hing tuan trong
4 ngay/tuin bit dAu vao cac Ngay 8, 15, 22, va 29 (cac nhom tir 2 dén 5) (Fig.30A va
Fig.30E) hodc bing céch truyén trong 7 ngay/tudn trong 4 tudn bit diu vao Ngay 8
(Nhém 6) (Fig.30C va Fig.30F). Khoang cach diéu tri dugc chi ra béng cac thanh dic
mau ghi.

Fig.31A dn Fig.311 thé hién céc thay dbi quan sat dugc & quén thé t& bao T
(Fig.31A dén Fig.31C), quin thé t& bao CD4+ (Fig.31D dén Fig.31F) va quén thé té
bao CD8+ (Fig.31G dén Fig.311) tiép nhan DART-A bing cach truyén trong 4 ngay
bit ddu vio cic Ngdy 8, 15, 22, va 29. Chu thich: CD25+ (hinh vudng mau ghi);
CD69+ (hinh tam gidc mau ghi), PD-1+ (hinh tam gidc mau trdng); Tim-3+ (hinh
vudéng mau tring). Dém s6 luong t& bao T qua chi thi CD4 va chi thi CD8, thay vi
CD3 tiéu chudn, d& loai trir su gdy nhidu c6 thé c6 dén DART-A. Khi dudi dai dugc
diéu tri bing dbi chimg chit din thudc vao Ngay 1, tiép d6 1a 4 1An truyén hing tudn
bing chit din thuéc (Nhém 1) hoic DART-A dugc si dung bing céach truyén hing
tun trong 4 ngay/tudn bit diu vao céc Ngay 8, 15, 22, va 29 (Nhom 5) hodc bing
c4ch truyén trong 7 ngay/1 tudn trong 4 tudn bat dau vao Ngay 8 (Nhom 6). Khoang
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cach diéu tri duge chi ra bing céc thanh dic mau ghi. Hinh v& thé hién gia tri trung
binh = SEM cua gi tri tuyét déi cia téng sb luong té bao T trong mau theo ngay
nghién ctru va nhém (tir Fig.31A dén Fig.31C). Hinh v& thé hién cac gid tri twong a6i
(% trung binh + SEM) cua CD25+, CD69+, PD-1+ va Tim-3+ clia cac té bao T CD4
(tir Fig.31D dén Fig.31E) hodic cc té bao T CD8 (tr Fig.31F dén Fig.31H) theo ngay

nghién ctru va theo nhom.

Fig.32A dén Fig.32F thd hién céc thay di quan sét dugc & quan thé t& bao T
CD4+ (tir Fig.32A dén Fig.32C) va quan thé € bao T CD8+ (tir Fig.32D dén Fig.32F)
trong va sau khi truyén DART-A lién tuc 7 ngay. Hinh v& thé hién gi4 tri phan trim
trung binh £ SEM ctia CD25+, CD69+, PD-1+ va Tim-3+ trén cac té bao T CD4 (tur
Fig.32A dén Fig.32C) hodc cac té bio T CD8 (tir Fig.32D dén Fig.32F) theo ngay
nghién ctu ddi v&i cac Nhom 2, 3 va 4. Khoang cach didu tri duoc chi ra bang cac
thanh dic mau ghi. Chu thich: CD25+ (hinh vuéng mau ghi); CD69+ (hinh tam giac
mau ghi), PD-1+ (hinh tam gidc mau tring); Tim-3+ (hinh vuéng mau tréng).

Fig.33A dén Fig.33F thé hién céc thay ddi quan sét dugc & quan thé t& bao T
CD4+ (tir Fig.33A dén Fig.33C) va quan thé € bao T CD8+ (tir Fig.33D dén Fig.33F)
trong va sau khi truyén DART-A lién tuc 7 ngay. Hinh vé th8 hién gi4 tri phan trim
trung binh + SEM cua cac té bao T CD4+ chua qua thi nghiém (CD95-/CD28+), cac té
bao T CMT (CD95+/CD28+), vi céc t& bao T EMT (CD95+/CD28-) trong qudn thé
CD4+ (tir Fig.33A dén Fig.33C) hogc quan thé CD8 (tir Fig.33D dén Fig.33F) theo
ngdy nghién ciru dbi voi cdc Nhém 2, 3 va 4. Khi duéi dai dugc didu tri bang ddi
chimg chit din thubc vao Ngay 1, tiép do 1a 4 14n truyén hang tudn hosc DART-A
dugc st dung bing cdch truyén hing tudn trong 4 ngay/tudn bt diu vao Ngay 8, 15,
22, va 29 (cac Nhom tir 2 dén 4). Khoang céch diéu tri duoc chi ra bang céc thanh dac
mau ghi. Chu thich: t€ bao chua qua thi nghiém (hinh tam gidc mau trdng); CMT (hinh
tam gidc mau den), EMT (hinh vudng mau ghi).

Fig.34 thé hién tinh gay doc t& bao didu tiét bsi DART-A khang céc t€ bao
Kasumi-3 véi cac PBMC tir khi chua qua thi nghiém hodc khi dugc didu tri bang
DART-A v6i nhidu l4n truyén.

Fig.35A dén Fig.35F thé hién rdng sy phoi nhiém DART-A lam ting tAn suét

tuong d6i cua cac té bao CD4 ghi nhG trung wong va céc té bao ghi nhé tac dong
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CD8+ khi st dung quén thé té bao T chua qua thi nghiém tuong Gmg. Hinh v€ nay thé
hién gi tri phan trim trung binh + SEM clia céc t€ bao T chua qua thi nghiém CD4+
(CD95-/CD28+), CMT (CD95+/CD28+), va EMT (CD95+/CD28-) & quin thé CD4+
(tir Fig.35A dén Fig.35C) hoic & qun thé CD8-+ (tir Fig.35D dén Fig.35F) theo ngay
nghién ctru va theo Nhém. Khi dudi dai dugc diéu tri bang dbi chimg chat din thudc
vao Ngay 1, tiép d6 1a 4 1An truyén hing tudn bang chit dén thudéc (Nhém 1) hodc
DART-A duge st dung bing cach truyén hing tuan trong 4 ngay/tudn bit dau vao cac
Ngay 8, 15, 22, va 29 (Nhém 5) hodc bang cach truyén 7 ngdy/tudn trong 4 tudn bat
d4u vao Ngay 8 (Nhém 6). Khoang cich didu tri duoc chi ra bing céc thanh dic mau
ghi. Chu thich: t& bao chua qua thi nghiém (hinh tam gidc mau tring); CMT (hinh tam
gidc mau den), EMT (hinh vudng mau ghi).

Fig.36A dén Fig.36F thé hién tac dung ctia DART-A dén cac thong s6 hdng cau
& khi d truyén cac phan tir nay. Céc hinh v& ny thé hién ndng df trong méu cua héng
cau (RBC) (tux Fig.36A dén Fig.36C) hoc hdng cdu lusi (tir Fig.36D dén Fig.36F) (gid
trj trung binh + SEM) trong cac mAu duge 14y & thoi diém chi dinh tir khi duoc diéu tri
bing DART-A.

Fig.37A dén Fig37B thé hién ring tin suat (gid tri phdn tram trung binh +
SEM) ctia céc té bio CD123+ (Fig.37A) hogc HSC (c4c € bao CD34+/CD38-/CD45-
/CD90+) (Fig.37B) trong qudn thé & bao Lin ¢ cdc mlu tuy xuong dugc liy & thoi
diém chi dinh tir khi dugc didu trj bing DART-A. Khi dubi dai dugc diéu tri bing ddi
chimg chat din thudc vao Ngay 1, tiép d6 1a 4 1an truyén hing tudn bing chét din
thudc (Nhém 1) hodc DART-A dugc st dung bang cach truyén hing tudn trong 4
ngay/tudn bit ddu vao cc Ngay 8, 15, 22, va 29 (cdc Nhom tir 2 dén 5) hodc bing
céch truyén trong 7 ngay/tudn trong 4 tudn bét diu vao Ngay 8 (Nhém 6).
M3 ta chi tiét sang ché

Sang ché d& cap dén cac khang thé doi don tri dic higu kép CD123 x CD3 dugc
Jam 61 wu trinh fu c6 kha nang lién két ddng thoi voi CD123 va CD3, va dé cap dén
viéc img dung cla cdc phan tr nay trong diéu tri cac bénh 4c tinh lién quan dén mau.
Mic du cac khang thé d6i dic hiéu kép CD123 x CD3 khong dugc lam t1 vu trinh tu
¢6 diy da chirc ning, twong dwong v6i cac cai tién vé su biéu hién gen thu duoc thong

qua viéc toi uwu hod codon (xem: tai lieu, vi du, “Preferential Codon Usage In
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Prokaryotic Genes: The Optimal Codon-Anticodon Interaction Energy and The
Selective Codon Usage In Efficiently Expressed Genes” Gene 18(3):199-209) (1982)
cua Grosjean, H. et al., nhung van c6 thé ting cuong hon nita do 4n dinh va/hoic chirc
ning cta cac khang thé doi dic hiéu kép CD123 x CD3 béng céch cai bién hodc cai

tién hon nita céc trinh ty cua chung.

Céc khang thé déi dac hidu kép CD123 x CD3 duoc uu tién theo sang ché bao
gdm it nhét hai chudi polypeptit ma két hop v6i nhau dé tao thanh mot vi trf lién két
dic hiéu dbi v6i epitop ctia CD123 va mot vi tri lién két ddc hiéu dbi voi epitop cla
CD3 (Fig.2). Céc chudi polypeptit riéng 1¢ ctia khang thé doi nay dugc lién két cong
ho4 tri v6i nhau, vi du bang céch lién két disulfua cac gbe xystein nim trong mdi chudi
polypeptit 6. M3i chudi polypeptit nay chtra micn lién két khang nguyén cla mién
bién dbi chudi nhe, mién lién két khang nguyén cia mién bién ddi chudi ning va mién
heterodime hod. Peptit lién két can thiép (tac nhan lién két 1) phan cdch mién lién két
khéng nguyén clia mién bién ddi chu5i_ nhe v6i mién lién két khang nguyén cia mién
bién ddi chudi ning. Min lién két khang nguyén clia mién bién ddi chudi nhe thude
chudi polypeptit thir nhét tuong tic véi mién lién két khang nguyén cua mién bién doi
chudi ning thudc chudi polypeptit thir hai dé tao thanh vi trf lién két khang nguyén
chitc nang thtr nht dic hiéu voi khing nguyén thir nhit (c6 nghia la, CD123 hodc
CD3). Tuong ty, mién lién két khing nguyén ctia mién bién ddi chudi nhe thude chudi
polypeptit tht hai twong tac v6i mién lién két khang nguyén clia mién bién ddi chudi
ning thudc chudi polypeptit thir nhét dé tao thanh vi tri lién két khang nguyén chirc
nang thir hai dic hiéu véi khang nguyén thit hai (c6 nghia 13, CD123 hodc CD3, tuy
thuoc vao viéc khang nguyén tht nhét 1a khang nguyén nao). Do d6, viéc chon loc
midn lién két khng nguyén ciia midn bién ddi chudi nhe va mién lién két khéng
nguyén cta mién bién d6i chudi ning cla chudi polypeptit thu nhit va chudi
polypeptit thir hai dugc phdi hop, sao cho hai chudi polypeptit nay cung bao gbm cac
midn lién két khang nguyén ctia mién bién ddi chudi nhe va mién bién dbi chudi ning
¢6 kha nang lién két véi CD123 va CD3.

Su tao thanh cac heterodime cua chudi polypeptit thir nhét va chudi polypeptit
thir hai ¢6 thé duoc didu khién béi cdc mién heterodime hod. Cac mién nay bao gdm
GVEPKSC (SEQ ID NO:50) (hoic VEPKSC; SEQ ID NO:51) trén mot chudi
polypeptit va& GFNRGEC (SEQ ID NO:52) (hoic FNRGEC; SEQ ID NO:53) trén
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chudi polypeptit con lai (US2007/0004909). Theo cich khac, cdc mién nay c6 thé
duge xit Iy k§ thudt @ chia céc vong xo4n tich dién trai ddu. Mién heterodime hod
clia mot trong sb hai chudi polypeptit nay bao gdm trinh ty ¢4 it nhét 6, it nhit 7 hogc
it nhit 8 axit amin tich dién dwong, va mién heterodime ho4 ca chudi con lai trong sb
hai chudi polypeptit d6 bao gdm trinh tu ¢6 it nhat 6, it nhAt 7 hodc it nhit 8 axit amin
tich dién 4m. Vi du, midn heterodime hoa thtt nhit hoic mién heterodime hoa thir hai
t6t hon 1a bao gdm trinh tu c6 8 axit amin tich di¢n duong va mién con lai trong sb cic
mién heterodime nay t6t hon 1 bao gém trinh tw c6 8 axit amin tich dién am. Axit
amin tich dién duong cé thé lysin, arginin, histidin, v.v. va/hodc axit amin tich dién am
c¢6 thé 13 axit glutamic, axit aspartic, v.v. Axit amin tich dién duong t6t hon 1a lysin

va/hodc axit amin tich dién 4m tot hon 13 axit glutamic.

Céc khéng thé dbi dic hidu kép CD123 x CD3 theo séng ché dugc xir 1y k§
thuét sao cho chudi polypeptit thir nhat va chudi polypeptit thit hai lién két cong hoa tri
v6i nhau qua céc gbe xystein doc theo chiéu dai cta chung. Céc gdc xystein ndy c6 thé
duoc dua vao tac nhén lién két can thiép ma phén céch mién VL va mién VH cua céc
polypeptit d6. Theo cach khac, va t6t hon nita 13, peptit thir hai (tac nhén lién két 2)
dwoc dua vio mi chudi polypeptit, vi dy, & diu tan amino céc chudi polypeptit hodc
vi tri dit tac nhén lién két 2 gitta mién heterodime hoé va mién lién két khang nguyén
ctia midn bién dbi chudi nhe hodc mién bién ddi chudi ning.

Theo cc phuong 4n cu thé, cic khang thé doi don tri ddc hiéu kép CD123 x
CD3 duoc 1am t6i wu trinh tu theo sang ché con c6 mién Fc ciia globulin mién dich
hoic mién lién két albumin dé kéo dai thoi gian ban thai in vivo.

Cac khéng thé doi don tri dic higu kép CD123 x CD3 theo sang ché ma bao
gdm mién Fc cta globulin mién dich (c6 nghia 13, cac khang thé d6i Fc don tri dac
hiéu kép CD123 x CD3) bao gdm chudi polypeptit thtt nhat, chudi polypeptit thir hai
va chudi polypeptit thit ba. Chudi polypeptit thir nht va chudi polypeptit thir hai két
hop v&i nhau dé tao thanh mot vi tri lién két dic higu d6i voi epitop cia CD123 va mot
vi trf lién két dac hidu dbi véi epitop ctia CD3. Chudi polypeptit thir nhat va chudi
polypeptit thir ba két hop v6i nhau dé tao thanh mién Fc cta globulin mién dich
(Fig.3A va Fig.3B). Chudi polypeptit thir nhat va chudi polypeptit thir hai ctia khang
thé @61 Fc don tri dic hiéu kép dugc lién két cong hoa tri voi nhau, vi du, béng cach

lién két disulfua cac gbc xystein ndm trong mdi chudi polypeptit do.
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Chudi polypeptit thir nhat va chudi polypeptit thir ba duoc lién két cong hod tri
v&i nhau, vi du, bing cach lién két disulfua cac gbc xystein nim trong mdi chudi
polypeptit. M3i trong s6 chudi polypeptit thit nhét va chudi polypeptit thir hai nay
chita midn lién két khang nguyén ciia mién bién dbi chudi nhe, mién lién két khang
nguyén clia mién bién d6i chudi nidng va mién heterodime hod. Peptit lién két can thiép
(tic nhan lién két 1) phan cach mién lién két khdng nguyén cua mién bién ddi chudi
nhe v6i midn lién két khéng nguyén ciia mién bién doi chudi nang. Mién lién két
khang nguyén cua midn bién ddi chudi nhe thudc chudi polypeptit thir nhét tuong tac
v&i mién lién két khang nguyén cia mién bién dbi chudi ning thudc chudi polypeptit
thir hai d& tao thanh vi tri lién két khdng nguyén chiic ning thir nhét dic hiéu voi
khang nguyén thir nhat (c6 nghia 18, CD123 hogc CD3). Tuong tu, mién lién két khang
nguyén cta mién bién ddi chudi nhe thude chubi polypeptit thir hai twong tac voi mién
lién két khéng nguyén ctia mién bién ddi chudi nang thudc chudi polypeptit thir nhét dé
tao thanh vi trf lién két khang nguyén chirc ning thu hai ddc hiéu véi khang nguyén
thtt hai (c6 nghia 13, CD3 hogc CD123, tuy thudc vao viéc khang nguyén thir nhét 1a
khang nguyén nao). Do do, viéc chon loc mién lién két khang nguyén cua mién bién
di chudi nhe va mién lién két khang nguyén ctia mién bién doi chudi ning ctia chudi
polypeptit thir nhit va chudi polypeptit thtr hai dugc phdi hop, sao cho hai chudi
polypeptit ndy cling bao gdm cac mién lién két khéng nguyén cta mién bién ddi chudi
nhe va midn bién déi chudi ning c6 kha ning lién két voi CD123 va CD3. Mai trong
s& chudi polypeptit thir nhit va chudi polypeptit thit ba chira mét phan hoic toan bd
mién CH2 va/hoic mot phén hodc toan bd mién CH3 ctia mién Fc globulin mién dich
toan ven va peptit chira xystein. Mot phﬁn hodc toan bd mién CH2 va/hozic mdt phén
hodc todn bd mién CH3 két hop dé tao thanh mién Fc globulin mién dich cia céc
khang thé d6i Fe don trj dic hiéu kép theo sang ché. Chudi polypeptit thir nhit va
chudi polypeptit thi ba clia cac khang thé d6i Fc don tri dac hiéu kép theo sang ché
duoc lién két cong hod tri v4i nhau, vi du, béng cach lién két disulfua céac géc xystein

ndm trong peptit chira xystein clia cac chudi polypeptit do.
I. Khéng thé d6i dic hidu kép CD123 x CD3 dugc lam t6i wu trinh ty, “DART-A”

Sang ché dé cap dén khang thé doi dic hiéu kép duoc 1am t81 wu trinh tu c6 kha
nang lién két dong thoi va dac hidu véi mot epitop cla CD123 va v6i mét epitop cia

CD3 (khéng thé d6i dic hiéu kép “CD123 x CD3” hoic DART-A). Nhu dé cép dudi
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day, DART-A dugc x4c dinh 13 c6 hoat tinh chiic néng tdng cudng so véi cac khang
thé déi dic hiéu kép khong duge 1am téi wu trinh ty CD123 x CD3 khéc ¢6 hop phén
tuong tu, va do d6 duoc goi la khang thé d6i dic hiéu kép CD123 x CD3 “duoc lam
t6i uu trinh ty”.

Khang thé doi dic hiéu kép CD123 x CD3 dugc lam tdi vu trinh tu (DART-A)
bao gdm chudi polypeptit thir nhit va chudi polypeptit thir hai. Chudi polypeptit thir
nhét ctia khang thé déi dic hiéu kép nay bao gém, tir ddu tAn N dén dau tan C, dau tan
N, mién bién ddi chudi nhe (mién VL) cua khéng thé don dong c6 kha ning lién két
v&i CD3 (VLcps), peptit lién két can thiép (tdc nhan lién két 1), mién bién d6i chudi
ning (mién VH) clia khang thé don dong c6 kha nang lién két voi CD123 (VHcepi23),
va dAu tan C. Trinh tw vu tién d6i v6i mién VLcps 1a SEQ ID NO:21:

QAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWVQQKPGQAPRGLIGGTNKRAP
WTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTKLTVLG

Mién lién két khing nguyén cua VLcps bao gdm CDR1 SEQ ID NO:38:
RSSTGAVTTSNYAN, CDR2 SEQ ID NO:39: GTNKRAP, va CDR3 SEQ ID NO:40:

ALWYSNLWV.

Trinh ty wu tién d6i véi tic nhan lién két 1 1a SEQ ID NO:29: GGGSGGGG. Trinh
tu vu tién dbi véi mién VHepizs 1a SEQ ID NO:26:

EVQLVQSGAELKKPGASVKVSCKASGYTFTDYYMKWVRQAPGQGLEWIGDIIPSNGAT
FYNQKFKGRVTITVDKSTSTAYMELSSLRSEDTAVYYCARSHLLRASWFAYWGQGTLV
TVSS

Mién lién két khang nguyén ctia VHcpis bao gdm CDR1 SEQ ID NO:47:
pyyMk, CDR2 SEQ ID NO:48: DITPSNGATFYNQKFKG, va CDR3 SEQ ID NO:49:

SHLLRAS.

Chudi polypeptit thit hai bao gdm, tir dau tAn N dén dAu tan C, dau tAn N, mién
VL clia khang thé don dong c6 kha ning lién két voi CD123 (VLcpizs), peptit lién két
can thiép (vi du, téc nhan lién két 1), mién VH ctia khang thé don dong c6 kha ning
lien két v6i CD3 (VHeps), va dau tan C. Trinh tu wu tién ddi véi mién VLcpizs 1a SEQ
ID NO:25:

DFVMTQSPDSLAVSLGERVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWAS
TRESGVPDRFSGSGSCTDFTLTISSLQAEDVAVYYCONDYSYPYTFGQGTKLEIK
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Mién lién két khéng nguyén cua VLcpizs bao gdm CDR1 SEQ ID NO:44:
KSSQSLINSGNOKNYLT, CDR2 SEQ ID NO:45: WASTRES, va CDR3 SEQ ID NO:46:

QONDYSYPYT.
Trinh ty wu tién d6i véi mién VHeps 1a SEQ ID NO:22:

EVQLVESGGGLVQPGGSLRLSCAASGFTFSTYAMNWVRQAPGKGLEWVGRIRSKYNNY
ATYYADSVKDRFTISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFGNSYVSWFAYWG
QGTLVTVSS

Mién lién két khang nguyén ctia VHeps bao gdbm CDRI SEQ ID NO:41:
TvaMN,, CDR2 SEQ ID NO:42: RIRSKYNNYATYYADSVKD, va CDR3 SEQ ID NO:43:

HGNFGNSYVSWFAY.

Cac khang thé doi ddc hiéu kép CD123 x CD3 duge lam t8i vu trinh tu theo
sang ché dugc xur ly k¥ thudt sao cho polypeptit thir nhét va polypeptit thit hai lién két
cong hod tri v6i nhau qua cac gdc xystein doc theo chiéu dai ctia chung. Céc gbe
xystein ndy cé thé dugc dua vao tic nhén lién két can thiép (vi du, téc nhén lién két 1)
ma phan cich mién VL va mién VH cta céc polypeptit d6. Theo cach khac, va t6t hon
nita 13, peptit thi hai (tdc nhan li€n két 2) duoc dua vao mdi chudi polypeptit, vi dy, &
vi tri ddu tn N vao mién VL hodc dAu tan C vao mién VH ctia chudi polypeptit nay.

Trinh tu wu tién d8i v6i tac nhéan lién két 2 1a SEQ ID NO:30: Gececa.

Su tao thanh céc heterodime ¢6 thé dugc didu khién bing cach xt ly ky thuét
cac chudi polypeptit do d8 chia cac vong xoén polypeptit tich dién trai du. Do do,
theo mot phuong an dugc uu tién, mot trong cac chudi polypeptit nay dugc xit ly k¥
thugt dé  chua mién  “vong  xodn  E” (SEQ ID NO:34:
EVAALEKEVAALEKEVAALEKEVAALEK) €6 C4c gbc tao ra dién tich &m & do pH = 7,
trong khi chudi con lai trong s6 hai chudi polypeptit d6 dugc xtr ly k¥ thuat dé chia
mién “vong xoén K (SEQ ID NO:35: KVAALKEKVAALKERVAALKEKVAALKE) C6 C4C
géc tao ra dién tich duong & 46 pH = 7. Su c6 mdt cua c4c mién tich dién nay thic déy
su két hop gifta polypeptit thit nhat va polypeptit tht hai, va do do tao didu kién cho

viéc heterodime hoa.

Khong quan trong viéc vong x0#n nao duoc tao ra cho chudi polypeptit thir nhét
hay chudi polypeptit thtt hai. Tuy nhién, khang thé doi dac hiéu kép CD123 x CD3
duge 1am t61 wu trinh ty duge uvu tién theo sang ché (“DART-A") c6 chudi polypeptit
th nhit ¢6 trinh tu (SEQ ID NO:1):
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QAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWVQQKPGQAPRGLIGGTNKRAP
WTPARFSGSLLEGKAALTITGAQAEDEADYYCALWY SNLWVFGGGTKLTVLGGGGSGG
GGEVQLVQSGAELKKPGASVKVSCKASGYTFTDYYMKWVRQAPGQGLEWIGDIIPSNG
ATFYNQKFKGRVTITVDKSTSTAYMELSSLRSEDTAVYYCARSHLLRASWFAYWGQGT
LVTVSSGGCGGGEVAALEKEVAALEKEVAALEKEVAALEK

Chudi 1 ciia DART-A bao gdm: SEQ ID NO:21 — SEQ ID NO:29 — SEQ ID
NO:26 — SEQ ID NO:30 — SEQ ID NO:34. Polynucleotit mé hoa chudi 1 ctia DART-
A1la SEQ ID NO:2:

caggctgtggtgactcaggagccttcactgaccgtgtccccaggcggaactgtgaccc
tgacatgcagatccagcacaggcgcagtgaccacatctaactacgccaattgggtgca
gcagaagccaggacaggcaccaaggggcctgatcgggggtacaaacaaaagggctccc
tggacccctgcacggttttctggaagtctgctgggcggaaaggccgctctgactatta
ccggggcacaggccgaggacgaagccgattactattgtgctctgtggtatagcaatct
gtgggtgttcgggggtggcacaaaactgactgtgctgggagggggtggatccggcggc
ggaggcgaggtgcagctggtgcagtccggggctgagctgaagaaacccggagcttccg
tgaaggtgtcttgcaaagccagtggctacaccttcacagactactatatgaagtgggt
caggcaggctccaggacagggactggaatggatcggcgatatcattccttccaacggg
gccactttctacaatcagaagtttaaaggcagggtgactattaccgtggacaaatcaa
caagcactgcttatatggagctgagctccctgcgctctgaagatacagccgtgtacta
ttgtgctcggtcacacctgctgagagccagctggtttgcttattggggacagggcacc
ctggtgacagtgtcttccggaggatgtggcggtggagaagtggccgcactggagaaag
aggttgctgctttggagaaggaggtcgctgcacttgaaaaggaggtcgcagccctgga
gaaa

Chudi polypeptit thit hai cia DART-A ¢4 trinh tu (SEQ ID NO:3):

DFVMTQSPDSLAVSLGERVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWAS
TRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQNDYSYPYTFGQGTKLEIKGGG
SGGGGEVQLVESGGGLVQPGGSLRLSCAASGFTFSTYAMNWVRQAPGKGLEWVGRIRS
KYNNYATYYADSVKDRFTISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFGNSYVSW
FAYWGQGTLVTVSSGGCGGGKVAALKEKVAALKEKVAALKEKVAALKE

Chudi 2 ciia DART-A bao gdm: SEQ ID NO:25 — SEQ ID NO:29 — SEQ ID
NO:22 — SEQ ID NO:30 — SEQ ID NO:35. Polynucleotit m& hoa chudi 2 ciia DART-
Ala SEQ ID NO:4:

gacttcgtgatgacacagtctcctgatagtctggccgtgagtctgggggagcgggtga
ctatgtcttgcaagagctcccagtcactgctgaacagcggaaatcagaaaaactatct
gacctggtaccagcagaagccaggccagccccctaaactgctgatctattgggcttcc
accagggaatctggcgtgcccgacagattcagcggcagcggcagcggcacagatttta
ccctgacaatttctagtctgcaggccgaggacgtggctgtgtactattgtcagaatga
ttacagctatccctacactttcggccaggggaccaagctggaaattaaaggaggcgga
tccggcggcggaggcgaggtgcagctggtggagtctgggggaggcttggtccagcctg
gagggtccctgagactctcctgtgcagcctctggattcaccttcagcacatacgctat
gaattgggtccgccaggctccagggaaggggctggagtgggttggaaggatcaggtcc
aagtacaacaattatgcaacctactatgccgactctgtgaaggatagattcaccatct
caagagatgattcaaagaactcactgtatctgcaaatgaacagcctgaaaaccgagga
cacggccgtgtattactgtgtgagacacggtaacttcggcaattcttacgtgtcttgg
tttgcttattggggacaggggacactggtgactgtgtcttccggaggatgtggcggtg
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gaaaagtggccgcactgaaggagaaagttgctgctttgaaagagaaggtcgccgcact
taaggaaaaggtcgcagccctgaaagag

Nhu & cip dudi ddy, khang thé doi dic hiéu kép CD123 x CD3 duoc lam t6i
wu trinh tu (DART-A) dugc xéc dinh 14 ¢6 kha ndng lién két dong thoi voi CD123 va
CD3 nhu duoc dan day boi céac t& bao clia nguoi va cua khi. Viée tao ra DART-A
duge xac dinh 1a nhdm hoat ho t& bao T, didu tiét sy giam té bao non 4c tinh, diéu
khién su ting truéng té bao T, cam Umg su hoat hod t& bao T va nhim tiéu diét dinh

huéng lai di véi cac té bao ung thu dich.

II. Khang thé d6i dic higu kép CD123 x CD3 tuong duong nhung khong dugc lam t6i
uu trinh ty, “DART-B”

DART-B 14 khéng thé doi dac hidu kép CD123 x CD3 khong dugc lam t81 wu
trinh ty c6 cAu tric téng thé twong tw nhu DART-A. Chudi polypeptit thir nhit cta
DART-B bao gbm, tir dau tin N dén dAu tan C, ddu tAn N, mién VL cta khang thé don
dong c6 kha ning lién két v6i CD3 (VLcps), peptit lién két can thiép (tic nhan lién két
1), mién VH ctia khang thé don dong c6 kha ndng lién két véi CD123 (VHcpis), tac

nhan lién két can thiép 2, mién vong xoan E, va dau tdn C.

Midn VLcps clia chudi polypeptit thit nhit cia DART-B ¢6 trinh tu (SEQ ID
NO:23):

DIQLTQSPAIMSASPGEKVTMTCRASSSVSYMNWYQQKSGTSPKRWIYDTSKVASGVP

YRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPLTFGAGTKLELK

Mién VHcpizs cta chudi polypeptit thir nhat cia DART-B ¢6 trinh tu (SEQ ID
NO:28):

QVQLVQSGAELKKPGASVKVSCKASGYTFTDYYMKWVRQAPGQGLEWIGDIIPSNGAT

FYNQKFKGRVTITVDKSTSTAYMELSSLRSEDTAVYYCARSHLLRASWFAYWGQGTLV
TVSS

Do d6, chudi 1 ciia DART-B bao gém: SEQ ID NO:23 — SEQ ID NO:29 —
SEQ ID NO:28 — SEQ ID NO:30 — SEQ ID NO:34. Trinh ty ctia chudi polypeptit thi
nhit cia DART-B 12 (SEQ ID NO:5):
DIQLTQSPAIMSASPGEKVTMTCRASSSVSYMNWYQQKSGTSPKRWIYDTSKVASGVP
YRFSGSGSGTSYSLTISSMEAEDAATYYCQQWSSNPLTFGAGTKLELKGGGSGGGGQV
QLVQSGAELKKPGASVKVSCKASGYTFTDYYMKWVRQAPGQGLEWIGDIIPSNGATFY

NQKFKGRVTITVDKSTSTAYMELSSLRSEDTAVYYCARSHLLRASWFAYWGQGTLVTV
SSGGCGGGEVAALEKEVAALEKEVAALEKEVAALEK

Polynucleotit ma hod chudi 1 ciia DART-B 1a SEQ ID NO:6:
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gacattcagctgacccagtctccagcaatcatgtctgcatctccaggggagaaggtca
ccatgacctgcagagccagttcaagtgtaagttacatgaactggtaccagcagaagtc
aggcacctcccccaaaagatggatttatgacacatccaaagtggcttctggagtccct
tatcgcttcagtggcagtgggtctgggacctcatactctctcacaatcagcagcatgg
aggctgaagatgctgccacttattactgccaacagtggagtagtaacccgctcacgtt
cggtgctgggaccaagctggagctgaaaggaggcggatccggcggcggaggccaggtg
cagctggtgcagtccggggctgagctgaagaaacccggagcttccgtgaaggtgtctt
gcaaagccagtggctacaccttcacagactactatatgaagtgggtcaggcaggctcc
aggacagggactggaatggatcggcgatatcattccttccaacggggccactttctac
aatcagaagtttaaaggcagggtgactattaccgtggacaaatcaacaagcactgctt
atatggagctgagctccctgcgctctgaagatacagccgtgtactattgtgctcggtc
acacctgctgagagccagctggtttgcttattggggacagggcaccctggtgacagtg
tcttccggaggatgtggcggtggagaagtggccgcactggagaaagaggttgctgctt
tggagaaggaggtcgctgcacttgaaaaggaggtCgcagccctggagaaa

Chudi polypeptit thir hai ciia DART-B bao gom, tir dAu tan N dén dau tan C,
ddu tin N, midn VL cua khang thé don dong c6 kha nang lién két v6i CD123
(VLcpias), peptit lién két can thiép (tac nhan lién két 1) va mién VH ctia khéng thé don
dong co6 kha ndng lién két voi CD3 (VHceps), tac nhan lién két can thiép 2, mién vong

xoan K, va dau tan C.

Midn VLcpias ctia chudi polypeptit thit hai cia DART-B ¢6 trinh tu (SEQ ID
NO:27):
DFVMTQSPDSLAVSLGERVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWAS
TRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQNDYSYPYTFGQGTKLEIK
Midn VHeps ctia chudi polypeptit thit hai cia DART-B c¢6 trinh tw (SEQ ID
NO:24):
DIKLQQSGAELARPGASVKMSCKTSGYTFTRYTMHWVKQRPGQGLEWIGYINPSRGYT

NYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDYWGQGTTLT
VSS

Do d6, chudi 2 cuia DART-B bao gdm: SEQ ID NO:27 — SEQ ID NO:29 —
SEQ ID NO:24 — SEQ ID NO:30 — SEQ ID NO:35. Trinh tu chudi polypeptit thr hai
cua DART-B 1a (SEQ ID NO:7):
DFVMTQSPDSLAVSLGERVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWAS
TRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQNDYSYPYTFGQGTKLEIKGGG
SGGGGDIKLQQSGAELARPGASVKMSCKTSGYTFTRYTMHWVKQRPGQGLEWIGYINP

SRGYTNYNQKFKDKATLTTDKSSSTAYMQLSSLTSEDSAVYYCARYYDDHYCLDYWGQ
GTTLTVSSCGGCGGGKVAALKEKVAALKEKVAALKEKVAALKE

Polynucleotit m4 hoa chudi 2 ctia DART-B 12 SEQ ID NO:8:
gacttcgtgatgacacagtctcctgatagtctggccgtgagtctgggggagcgggtga
ctatgtcttgcaagagctcccagtcactgctgaacagcggaaatcagaaaaactatct

gacctggtaccagcagaagccaggccagccccctaaactgctgatctattgggcttcc
accagggaatctggcgtgcccgacagattcagcggcagcggcagcggcacagatttta
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ccctgacaatttctagtctgcaggccgaggacgtggctgtgtactattgtcagaatga
ttacagctatccctacactttcggccaggggaccaagctggaaattaaaggaggcgga
tccggcggcggaggcgatatcaaactgcagcagtcaggggctgaactggcaagacctg
gggcctcagtgaagatgtcctgcaagacttctggctacacctttactaggtacacgat
gcactgggtaaaacagaggcctggacagggtctggaatggattggatacattaatcct
agccgtggttatactaattacaatcagaagttcaaggacaaggccacattgactacag
acaaatcctccagcacagcctacatgcaactgagcagcctgacatctgaggactctgc
agtctattactgtgcaagatattatgatgatcattactgccttgactactggggccaa
ggcaccactctcacagtctcctccggaggatgtggcggtggaaaagtggccgcactga
aggagaaagttgctgctttgaaagagaaggtcgccgcacttaaggaaaaggtcgcagc
cctgaaagag

IIL. Céc bién thé duoc cai bién cta khang thé doi dic hiéu kép CD123 x CD3 dugce lam
t61 wu trinh tu (DART-A)

A. A. Khang thé d6i ddc hiéu kép CD123 x CD3 duge lam t81 wru trinh tw ¢6
mién lién két albumin (DART-A c6 ABD “w/ABD”)

Theo phuong 4n thir hai cta sing ché, khang thé doi dic hiéu kép CD123 x
CD3 duge lam t8i wu trinh tw (DART-A) bao gdm mot hodc nhiéu mién lién két
albumin (“ABD”) (DART-A ¢6 ABD “w/ABD”) trén mdt hodc ca hai chudi polypeptit
ctia khang thé d6i nay.

Nhu dugc dé cap trong WO 2012/018687, dé cai thién cac tinh chat duge dong
hoc in vivo cho khang thé d6i, thi céc khang thé ddi nay c6 thé dugc cai bién dé chta
doan polypeptit ctia protein lién két huyét thanh & mdt hodc nhidu diu tan clia khdng
thé d6i d6. Tét nhét 13, doan polypeptit cua protein lién két huyét thanh nay dugc dét &
du tan C cta khang thé ddi. Doan polypeptit clia protein lién két huyét thanh dugc
ddc biét vu tién cho muc dich nay 1a mién lién két albumin (ABD) tir protein G cua
lien ciu khudn. Mién lién két albumin 3 (ABD3) cua protein G cia chung

Streptococcus G148 dugc dac bigt uu ti€n.

Mién lién két albumin 3 (ABD3) ctia protein G ctia chung Streptococcus G148
bao g?)m 46 géc axit amin tao thanh b6 ba vong x04n 6n dinh va c6 tinh dc hiéu lién
két albumin phd rong (“Structure, Specificity, and Mode Of Interaction For Bacterial
Albumin-Binding Modules”, J. Biol. Chem. 277(10):8114-8120 (2002) cua Johansson,
M.U. et al.). Albumin 1a protein ¢ nhiéu nhét trong huyét twong va c6 thoi gian ban
thai & ngudi 1a 19 ngay. Albumin co mdt vai vi tri lién két phan tir nhd cho phép n6
lien két khong cong hoa tri v6i céc protein khac va nho d6 kéo dai thoi gian ban thai

trong huyét thanh cta nd.
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Do d6, chudi polypeptit thir nhat ciia khang thé d61 ddc hiéu kép CD123 x CD3
dwoc 1am t6i wu trinh tu ndy c6 mién lién két albumin chira tdc nhan lién két thit ba
(tac nhén lidn két 3), tac nhan lién két ndy phan céch vong xodn E (hodc vong xo4n K)
ctia chudi polypeptit ndy voi mién lién két albumin. Trinh ty wu tién d6i véi tic nhan
lién két 3 14 SEQ ID NO:31: Gaas. Mién lign két albumin (ABD) dugc wu tién ¢ trinh

tw (SEQ ID NO:36): LAEAKVLANRELDKYGVSDY YKNLIDNAKSAEGVKALIDEILAALP.

Do d6, chudi thit nhit duoc wu tién ctia khéng thé d6i ddc hidu kép CD123 x
CD3 duoe 1am t8i wu trinh tu ¢6 mién lién két albumin c6 trinh tu (SEQ ID NO:9):

QAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWVQQKPGQAPRGLIGGTNKRAP
WTPARFSGSLLGGKAALTITGAQAEDEADYYCALWY SNLWVFGGGTKLTVLGGGGSGG
GGEVQLVQSGAELKKPGASVKVSCKASGYTFTDYYMKWVRQAPGQGLEWIGDIIPSNG
ATFYNQKFKGRVTITVDKSTSTAYMELSSLRSEDTAVYYCARSHLLRASWFAYWGQGT
LVTVSSGGCGGGEVAALEKEVAALEKEVAALEKEVAALEKGGGSLAEAKVLANRELDK
YGVSDYYKNLIDNAKSAEGVKALIDEILAALP

Khéng thé d6i CD123 x CD3 dugc 1am i wu trinh tr c6 mién lién két albumin
bao gdm: SEQ ID NO:21 — SEQ ID NO:29 — SEQ ID NO:26 — SEQ ID NO:30 —
SEQ ID NO:34 — SEQ ID NO:31 — SEQ ID NO:36. Polynucleotit ma hod khang thé
d6i CD123 x CD3 duoc lam t6i wu trinh ty c6 mién lién két albumin nay 1a SEQ ID
NO:10:

caggctgtggtgactcaggagccttcactgaccgtgtccccaggcggaactgtgaccc
tgacatgcagatccagcacaggcgcagtgaccacatctaactacgccaattgggtgca
gcagaagccaggacaggcaccaaggggcctgatcgggggtacaaacaaaagggctccc
tggacccctgcacggttttctggaagtctgctgggcggaaaggccgctctgactatta
ccggggcacaggccgaggacgaagccgattactattgtgctctgtggtatagcaatct
gtgggtgttcgggggtggcacaaaactgactgtgctgggagggggtggatccggcggc
ggaggcgaggtgcagctggtgcagtccggggctgagctgaagaaacccggagcttccg
tgaaggtgtcttgcaaagccagtggctacaccttcacagactactatatgaagtgggt
caggcaggctccaggacagggactggaatggatcggcgatatcattccttccaacggg
gccactttctacaatcagaagtttaaaggcagggtgactattaccgtggacaaatcaa
caagcactgcttatatggagctgagctccctgcgctctgaagatacagccgtgtacta
ttgtgctcggtcacacctgctgagagccagctggtttgcttattggggacagggcacc
ctggtgacagtgtcttccggaggatgtggcggtggagaagtggccgcactggagaaag
aggttgctgctttggagaaggaggtcgctgCacttgaaaaggaggtcgcagccctgga
gaaaggcggcgggtctctggccgaagcaaaagtgctggccaaccgcgaactggataaa
tatggcgtgagcgattattataagaacctgattgacaacgcaaaatccgcggaaggcg
tgaaagcactgattgatgaaattctggccgccctgcct ’

Chubdi polypeptit thi hai ctia khdng thé d6i CD123 x CD3 dugc lam téi wu trinh
tir ¢6 mién lién két albumin nay c6 trinh tw néu & trén (SEQ ID NO:3) va dugc ma hod

bdi polynucleotit ¢6 trinh ty ctia SEQ ID NO:4.
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B. Khang thé doi dac hidu kép CD123 x CD3 duoc 1am t6i uu trinh tir ¢6 mién Fc IgG
(DART-A c6 Fc “w/Fc”)

Theo phuong én thi ba, sing ché dé cap dén khang thé doi dic hiéu kép CD123
x CD3 dugc 1am téi wu trinh ty bao gdm ba chudi polypeptit va co mién Fc IgG

(DART-A c6 Fc “w/F¢” phién ban 1 va phién ban 2) (F ig.3A-Fig.3B).

P4 tao ra mién Fe IgG nay, chudi polypeptit thir nhét va chudi polypeptit thit ba
ctia khang thé doi chira, tir ddu tan N dén déu tan C, peptit chira xystein, (t6t nhét 13,
peptit 1 ¢6 trinh ty axit amin (SEQ ID NO:55): DKTHTCPPCP), mot phan hosc toan b
midn CH2 va/hosc mot phin hodc toan bo mién CH3 ctia mién Fe globulin mién dich
toan ven, va dau tan C. Mot phén hodc toan bo mién CH2 va/hodc mot phén hoéc toan
b6 midn CH3 két hop d& tao thanh mién Fe globulin mién dich ctia khang thé doi chira
mién Fe don tri dic hiéu kép. Chudi polypeptit thir nhat va chudi polypeptit thir hai
ctia khéng thé doi Fe don tri dic hiéu kép theo sang ché dugc lién két cong hod trj vi
nhau, vi du, bing cach lién két disulfua cac gbe xystein ndm trong peptit chira xystein

ctia cac chudi polypeptit do.

Céc mién CH2 va/hodc mién CH3 cua polypeptit thix nhét va polypeptit thir ba
khong nhit thiét phai giéng nhau, va dugc cai bién mét cach thuén loi d8 tao diéu kién
cho viéc tao phirc giita hai polypeptit nay. Vi dy, cai bién thay thé axit amin (tSt hon 1a
thay thé béng axit amin bao gém nhém mach bén kich ¢& 16n tao thanh ‘khod, vi du,
tryptophan) c6 thé dugc dua vao mién CH2 hodc mién CH3 sao cho su can trd vé mat
khong gian s& ngdn chin sy tuong tac voi midn duge gdy dot bién tuong tu va s8 bét
bude midn duoc gly dot bién ndy cip doi véi midn ma dot bién bl hodc trong hop da
duoc xit Iy k§ thuat trong do, c6 nghia 13, ‘6 (vi du, thay thé bang glyxin). B céc dot
bién ndy c6 thé duoc xir Iy ky thudt thanh cgp polypeptit bt ky gom phan tir khing thé
d6i Fc don tri dic hidu kép, va ngoai ra, duoc xtr Iy k¥ thuat thanh doan bat k¥ ctia céc
chudi polypeptit ctia cip néu trén. Céc phuong phép xir Iy k§ thudt cho protein dé tao
thuén loi cho viéc heterodime hod hon so voi homodime hoa 1 da biét trong linh vuc
nay, cy thé 1a xir Iy k¥ thuat dbi vosi cac phan tir tuong tw globulin mién dich, va duge
bao hém-trong ban md ta nay (xem tai lidu, vi du, ““Knobs-Into-Holes’ Engineering Of
Antibody CH3 Domains For Heavy Chain Heterodimerization”, Protein Engr. 9:617-
621 (1996) cua Ridgway et al., “Stable Heterodimers From Remodeling The Domain
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Interface Of A Homodimer Using A Phage Display Library”, J. Mol. Biol. 270: 26-35
(1997) cua Atwell et al., va “A New Format Of Bispecific Antibody: Highly Efficient
Heterodimerization, Expression and Tumor Cell Lysis”, J. Immunol. Methods 296:95-
101 (2005) cua Xie et al.; dugc vién dan & day dé tham khao). T6t hon 1, ‘khod’ dugc
xu ly k§ thudt thanh cac mién CH2-CH3 cua chudi polypeptit thir nhit va ‘6’ duge xur
ly k¥ thudt thanh cac mién CH2-CH3 cua chudi polypeptit thit ba. Do d6, ‘khod’ nay
s& giup ngan chin viée chudi polypeptit thir nhét homodime hoé thong qua mién CH2
va/hodc mién CH3 ciia nd. Do chudi polypeptit thi ba t6t hon 1a chira cai bién thay thé
¢4’ nén n6 s& heterodime hoa véi chudi polypeptit thix nhét cling nhu 1a homodime hoa
v6i chinh n6. Khoa wu tién duoc tao ra bing cach cai bién mién Fc IgG nguyén thuy
d8 chaa cai bién T366W. O wu tién dugc tao ra bing cach cai bién mién Fc IgG
nguyén thuy dé chira cic cai bién T366S, L368A va Y407V. D& hd tro viée tinh ché
homodime chudi polypeptit thit ba ra khoi khang thé d6i Fc don tri ddc hiéu kép thanh
phim bao gdm céc chudi polypeptit thir nhat, thir hai va thtr ba, thi vi tri lién két
protein A cua mién CH2 va mién CH3 ciia chudi polypeptit thir ba t6t hon 1a dugc dot
bién bing cach thay thé axit amin & vi tri 435 (H435R). Do d6, homodime chubi
polypeptit thit ba s& khong lién két protein A, trong khi d6 khang thé doi Fc don tri dac
hiéu kép van gitt dugc kha nang lién két protein A thong qua vi trf lién két protein A

trén chudi polypeptit thir nhit.

Trinh tw wu tién ddi voi mién CH2 va CH3 clia mién Fc khang thé c6 mit trong
chudi polypeptit thit nhat 1a (SEQ ID NO:56):

APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK

TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP

QVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Trinh ty wu tién ddi voi mién CH2 va CH3 clia mién Fc khang thé c6 mit trong
chudi polypeptit thit ba 1a (SEQ ID NO:11):

APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK

TKPREEQYNSTYRVVSVLIVLHQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREP

QVYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLVSKLTVDKSRWQQGNVFSCSVMHEALHNRYTQKSLSLSPGK

C. Chu tric DART-A w/Fc phién ban 1

P& minh hoa cho céc khang thé doi Fc ndy, sing ché dé cap dén chu tric

DART-A w/Fc phién ban 1. Polypeptide thi nhét cua cu tric DART-A w/Fc phién
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ban 1 bao gdm, tir ddu tin N dén dAu tin C, ddu tan N, mién VL ciia khang thé don
dong ¢6 kha nang lién két véi CD123 (VLcpizs), peptit lién két can thiép (tac nhan lién
két 1), mién VH ciia khéng thé don dong c6 kha nang lién két véi CD3 (VHcens), tac
nhén lién két 2, mién vong xodn E, tic nhan lién két 5, peptit 1, polypeptit chira mién
CH?2 va mién CH3 ctia mién Fc va dau tan C. T4c nhén lién két 5 duoc wu tién ¢ trinh
tw (SEQ ID NO:32): Gaa. Polypeptit dugc wu tién chira mién CH2 va mién CH3 cua
mién Fc ¢6 trinh tu (SEQ ID NO:37):

APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Do dd6, polypeptit thir nhét cua cdu trac DART-A w/Fc phién ban 1 bao gom:
SEQ ID NO:25 — SEQ ID NO:29 — SEQ ID NO:22 — SEQ ID NO:30 — SEQ ID
NO:34 — SEQ ID NO:32 — SEQ ID NO:55 — SEQ ID NO:37.

Trinh tr dugc wu tién cta polypeptit thi nhat thudc ciu traic DART-A w/Fc
phién ban 1 ndy c6 trinh ty (SEQ ID NO:13):

DFVMTQSPDSLAVSLGERVTMSCKSSQSLLNSGNQKNYLTWYQQKPGQPPKLLIYWAS
TRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQNDYSYPYTFGQGTKLEIKGGG
SGGGGEVQLVESGGGLVQPGGSLRLSCAASGFTFSTYAMNWVRQAPGKGLEWVGRIRS
KYNNYATYYADSVKDRFTISRDDSKNSLYLQMNSLKTEDTAVYYCVRHGNFGNSYVSW
FAYWGQGTLVTVSSGGCGGGEVAALEKEVAALEKEVAALEKEVAALEKGGGDKTHTCP
PCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Polynucleotit dugc wu tién ma hoa polypeptit nay 1a (SEQ ID NO:14):

gacttcgtgatgacacagtctcctgatagtctggccgtgagtctgggggagcgggtga
ctatgtcttgcaagagctcccagtcactgctgaacagcggaaatcagaaaaactatct
gacctggtaccagcagaagccaggccagccccctaaactgctgatctattgggcttcc
accagggaatctggcgtgcccgacagattcagcggcagcggcagcggcacagatttta
ccctgacaatttctagtctgcaggccgaggacgtggctgtgtactattgtcagaatga
ttacagctatccctacactttcggccaggggaccaagctggaaattaaaggaggcgga
tccggcggcggaggcgaggtgcagctggtggagtctgggggaggcttggtccagcctg
gagggtccctgagactctcctgtgcagcctctggattcaccttcagcacatacgctat
gaattgggtccgccaggctccagggaaggggctggagtgggttggaaggatcaggtcc
aagtacaacaattatgcaacctactatgccgactctgtgaaggatagattcaccatct
caagagatgattcaaagaactcactgtatctgcaaatgaacagcctgaaaaccgagga
cacggccgtgtattactgtgtgagacacggtaacttcggcaattcttacgtgtcttgg
tttgcttattggggacaggggacactggtgactgtgtcttccggaggatgtggcggtg
gagaagtggccgcactggagaaagaggttgctgctttggagaaggaggtcgctgcact
tgaaaaggaggtcgcagccctggagaaaggcggcggggacaaaactcacacatgccca
ccgtgcccagcacctgaagccgcggggggaccgtcagtcttcctcttccccccaaaac
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ccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgt
gagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcat
aatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcg
tcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctc
caacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagece
cgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccagg
tcagcctgtggtgcctggtcaaaggcttctatcccagcgacatcgccgtggagtggga
gagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac
ggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcagggga
acgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagag
cctctcectgtectceccgggtaaa

Chudi thi hai cta cAu tric DART-A w/Fc phién ban 1 bao gdm, tir du tin N
dén diu tan C, dau tan N, mién VL cta khang thé don dong c6 kha nang lién két voi
CD3 (VLcps), peptit lién két can thiép (tic nhan lién két 1), mién VH cta khang thé
don dong c6 kha ning lién két véi CD123 (VHepias), thc nhan lién két 2, mién vong
xo&n K, va dau tdn C. Do d6, polypeptit thir hai ctia cAu tric DART-A w/Fc phién ban
1 nay bao gdm: SEQ ID NO:21 — SEQ ID NO:29 — SEQ ID NO:26 — SEQ ID NO:30
— SEQ ID NO:35. Polypeptit nay c6 trinh tw (SEQ ID NO:15):

QAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWVQQKPGQAPRGLIGGTNKRAP
WTPARFSGSLLGGKAALTITGAQAEDEADYYCALWY SNLWVFGGGTKLTVLGGGGSGG
GGEVQLVQSGAELKKPGASVKVSCKASGYTFTDYYMKWVRQAPGQGLEWIGDIIPSNG
ATFYNQKFKGRVTITVDKSTSTAYMELSSLRSEDTAVYYCARSHLLRASWFAYWGQGT
LVTVSSGGCGGGKVAALKEKVAALKEKVAALKEKVAALKE

Polynucleotit dugc wu tién ma hod polypeptit nay co trinh tw (SEQ ID NO:16):

caggctgtggtgactcaggagccttcactgaccgtgtccccaggcggaactgtgaccc
tgacatgcagatccagcacaggcgcagtgaccacatctaactacgccaattgggtgca
gcagaagccaggacaggcaccaaggggcctgatcgggggtacaaacaaaagggctccc
tggacccctgcacggttttctggaagtctgctgggcggaaaggccgctctgactatta
ccggggcacaggccgaggacgaagccgattactattgtgctctgtggtatagcaatct
gtgggtgttcgggggtggcacaaaactgactgtgctgggagggggtggatccggcggc
ggaggcgaggtgcagctggtgcagtccggggctgagctgaagaaacccggagcttccg
tgaaggtgtcttgcaaagccagtggctacaccttcacagactactatatgaagtgggt
caggcaggctccaggacagggactggaatggatcggcgatatcattccttccaacggg
gccactttctacaatcagaagtttaaaggcagggtgactattaccgtggacaaatcaa
caagcactgcttatatggagctgagctccctgcgctctgaagatacagccgtgtacta
ttgtgctcggtcacacctgctgagagccagctggtttgcttattggggacagggcacc
ctggtgacagtgtcttccggaggatgtggcggtggaaaagtggccgcactgaaggaga
aagttgctgctttgaaagagaaggtcgccgcacttaaggaaaaggtcgcagccctgaa
agag

Chudi polypeptit thit ba cia DART-A w/Fc phién ban 1 nay s& bao gdm mién
CH2 va mién CH3 ctia mién Fe IgG. Polypeptit dugc wu tién bao gdm peptit 1 (SEQ
ID NO:55) va mién CH2 va mién CH3 ctia mién Fc (SEQ ID NO:11) va ¢6 trinh tu
ctia SEQ ID NO:54:
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DKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVESHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNRYTQKSLSLSPGK

Polynucleotit dwgc wu tién méd hoa polypeptit ndy c6 trinh tw (SEQ ID NO: 12):

gacaaaactcacacatgcccaccgtgcccagcacctgaagccgcggggggaccgtcag
tcottectcettccccccaaaacccaaggacaccctcatgatecteccggaccectgaggt
cacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtac
gtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaaca
gcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaa
ggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatc
tccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccggg
aggagatgaccaagaaccaggtcagcctgagttgcgcagtcaaaggcttctatcccag
cgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacg
cctcccgtgctggactccgacggctccttcttcctcgtcagcaagctcaccgtggaca

agagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgca
caaccgctacacgcagaagagcctctccctgtetecgggtaaa

D. CAu triic DART-A w/Fc phién ban 2

La vi du thtr hai v& khang thé d6i DART-A w/Fc, sang ché dé cap dén khang
thé d6i ba chudi, “Khang thé do6i DART-A w/Fc phién ban 2” (Fig.3B).

Polypeptit thr nhit cia cAu tric DART-A w/Fc phién ban 2 nay bao gbm, tir
dAu tan N dén du tan C, dAu tan N, peptit lién két (peptit 1), polypeptit chira mién
CH2 vi midn CH3 ctia mién Fc da duoc lign két (thong qua tic nhan lién két 4) voi
mién VL cta khang thé don dong c6 kha nang lién két v6i CD123 (VLcpi2s), peptit
lién két can thiép (tic nhan lién két 1), mién VH ctia khang thé don dong ¢6 kha ning

lien két v6i CD3 (VHcps), tac nhan lién két 2, mién vong xoén K, va dau tan C.

Polypeptit duoc uu tién chira mién CH2 va mién CH3 ctia mién Fe ¢6 trinh tw
(SEQ ID NO:37):

APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

“T4c nhan lién két 4” t5t hon 1a bao gdém trinh ty axit amin (SEQ ID NO:57):
APSSs. “Téac nhan lién két 4” dugce wu tién c6 trinh tuy (SEQ ID NO:33): APSSSPME.
Do d6, polypeptit thir nhét ctia cdu tric DART-A w/Fc phién ban 2 ndy bao gbém: SEQ
ID NO:55 — SEQ ID NO:37 — SEQ ID NO:33 — SEQ ID NO:25 — SEQ ID NO:29 —
SEQ ID NO:22 — SEQ ID NO:30 — SEQ ID NO:35. Polypeptit nay c6 trinh tw (SEQ
ID NO:17):
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DKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTT
SKAKGQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAPSSS
PMEDFVMTQSPDSLAVSLGERVTMSCKSSQSLLNSGNQKNYLTWYQOKPGQPPKLLIY
WASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCONDYSYPYTFGQGTKLEIK
GGGSGEGGEVQLVESGGGLVQPGGSLRLSCAASGFTFSTYAMNWVRQAPGKGLEWVGR
IRSKYNNYATYYADSVKDRFTISRDDSKNSLYLQOMNSLKTEDTAVYYCVRHGNFGNSY
VSWFAYWGQGTLVTVSSGGCGGGKVAALKEKVAALKEKVAALKEKVAALKE

Polynucleotit dugc wu tién ma hod polypeptit nay cd trinh tw (SEQ ID NO: 18):

gacaaaactcacacatgcccaccgtgcccagcacctgaagccgcggggggaccgtcag
tcttcectcecttececcccaaaacccaaggacaccctcatgatcteccggaccectgaggt
cacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtac
gtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaaca
gcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaa
ggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatc
tccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccggg
aggagatgaccaagaaccaggtcagcctgtggtgcctggtcaaaggcttctatcccag
cgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacg
cctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggaca
agagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggbtctgca
caaccactacacgcagaagagcctctccctgtctccgggtaaagccccttccagctcc
cctatggaagacttcgtgatgacacagtctcctgatagtctggccgtgagtctggggg
agcgggtgactatgtcttgcaagagctcCcagtcactgctgaacagcggaaatcagaa
aaactatctgacctggtaccagcagaagccaggccagccccctaaactgctgatctat
tgggcttccaccagggaatctggcgtgcccgacagattcagcggcagcggcagcggca
cagattttaccctgacaatttctagtctgcaggccgaggacgtggctgtgtactattg
tcagaatgattacagctatccctacactttcggccaggggaccaagctggaaattaaa
ggaggcggatccggcggcggaggcgaggtgcagctggtggagtctgggggaggcttgg
tccagcctggagggtccctgagactctcctgtgcagcctctggattcaccttcagcac
atacgctatgaattgggtccgccaggctccagggaaggggctggagtgggttggaagg
atcaggtccaagtacaacaattatgcaacctactatgccgactctgtgaaggatagat
tcaccatctcaagagatgattcaaagaactcactgtatctgcaaatgaacagcctgaa
aaccgaggacacggccgtgtattactgtgtgagacacggtaacttcggcaattcttac
gtgtcttggtttgcttattggggacaggggacactggtgactgtgtcttccggaggat
gtggcggtggaaaagtggccgcactgaaggagaaagttgctgctttgaaagagaaggt
cgccgcacttaaggaaaaggtcgcagccctgaaagag

Chudi polypeptit thir hai cua cAu tric DART-A w/Fc phién ban 2 nay bao gbm,
tir ddu tan N dén dAu tan C, mién VL ciia khéng thé don dong c6 kha nang lién két v6i
CD3 (VLcps), peptit lién két can thigp (tc nhén lién két 1) va mién VH ctia khang thé
don dong cé kha nang li€n két voi CD123 (VHcpi23). Doan nay cua phan tir duoc lién
két (thong qua tac nhan lién két 2) véi mién vong xodn E. Do d9, polypeptit thi ba ctia
cu trac DART-A w/Fc phién ban 2 nay bao géni: SEQ ID NO:21 — SEQ ID NO:29 —
SEQ ID NO:26 — SEQ ID NO:30 — SEQ ID NO:34. Polypeptide c6 trinh tu nhu vay
l1a (SEQ ID NO:1), va t5t hon 13 dugc ma hoa bdi polynucleotit ¢é trinh tw ctia SEQ ID
NO:2.
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Chudi polypeptit thit ba bao gbém mién CH2 va mién CH3 cua mién Fc IgG.
Polypeptit dugc wu tién bao gbm peptit 1 (SEQ ID NO:55) va mién CH2 va mién CH3
ctia mién Fc (SEQ ID NO:11) va ¢6 trinh tu cia SEQ ID NO:54.

DPé danh gi4 hoat tinh cua céc khing thé d6i dic hiéu kép CD123 x CD3
(DART-A, DART-A w/ABD, DART-A w/Fc, DART-B) néu trén, khing thé doi dic
hiéu kép déi chimg (DART déi ching) duogc tao ra. DART doi ching c6 kha ndng lién
két ddng thdi véi FITC va CD3. Hai chudi polypeptit clia phan tir nay c6 trinh tu
tuong Ung dudi day:

Chudi 1 ciia DART ddi ching (SEQ ID NO:19):

DVVMTQTPFSLPVSLGDQASISCRSSQSLVHSNGNTYLRWYLQKPGQSPKVLIYKVSN
RFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQSTHVPWTFGGGTKLEIKGGGS
GGGGEVQLVESGGGLVQPGGSLRLSCAASGFTFNTYAMNWVRQAPGKGLEWVARIRSK
YNNYATYYADSVKDRFTISRDDSKNSLYLQOMNSLKTEDTAVYYCVRHGNFGNSYVSWE
AYWGQGTLVTVSSGGCGGGEVAALEKEVAALEKEVAALEKEVAALEK

Chudi 2 ciia DART ddi ching (SEQ ID NO:20):

QAVVTQEPSLTVSPGGTVTLTCRSSTGAVTTSNYANWVQQKPGQAPRGLIGGTNKRAP
WTPARFSGSLLGGKAALTITGAQAEDEADYYCALWYSNLWVFGGGTKLTVLGGGGSGG
GGEVKLDETCGGLVQPGRPMKLSCVASGFTFSDYWMNWVRQSPEKGLEWVAQIRNKPY
NYETYYSDSVKGRFTISRDDSKSSVYLQMNNLRVEDMGIYYCTGSYYGMDYWGQGTSV
TVSSGGCGGGKVAALKEKVAALKEKVAALKEKVAALKE

IV. Dugc phim

Céc ché phdm theo sang ché bao gdm ché phim thuéc ban thanh pham hitu ich
dé san xudt duoc phém (vi duy, ché phém chua tinh khiét hodc khong vo khuén) va céac
duoc phim (c6 nghia 1a, ché phédm thich hop @8 str dung cho mot ddi tugng hodc bénh
nhan) ma c6 thé dugce st dung @& pha ché c4c dang phan lidu don vi. Cac ché phim
ndy bao gdm lugng hitu hiéu cho tac dung phong ngira hodc diéu tri bénh cla cac
khang thé doi dic hiéu kép CD123 x CD3 dugc lam tdi vu trinh tu theo séng ché, hoic
td hop ctia cic chit nay va chit mang dugc dung. Tét hon 14, ché phim theo sang ché
bao gdm lugng hitu hiéu cho tac dung phong ngira hodc diéu tri bénh cua khang thé
dbi dic hidu kép CD123 x CD3 dugc lam t6i wu trinh ty cia sang ché va chét mang

duoc dung.

Séng ché con bao gdm cc duge pham chita khéng thé doi dac hiéu kép CD123

x CD3 duogc lam tdi wu trinh ty cua sang ché, va khang thé tri liéu tht hai (vi du,

-46-



32272

khang thé don dong dic hiéu khéi u) ma dic hiéu ddi véi khang nguyén bénh ung thu

cu thé, va chit mang dugc dung.

Theo m6t phuong an cu thé, thuat ngit “dugc dung” nghia la duoc phé chuin
bdi co quan quan ly Lién bang hodc Bang hodc duge dé cap trong Duoc dién M§ hodc
cde duge dién duoc thira nhan khac dé sit dung & dong vat, va cu thé hon 1a & ngudi.
Thuat ngit “chit mang” chi chét pha lodng, chit phu trg (vi du, chét phu tro Freund
(hoan chinh va khong hoan chinh), t& duoc, hoge chét dan thudc ma thude dugc dung
clng voi chat nay. Céc chit mang dugc phim cé thé 12 chit long v khuén, nhu 1a
nude va dau, bao gém du c6 nguén géc dau mo, dong vat, thuc vat hodc tbng hop,
nhu 13 diu lac, ddu d4u nanh, dau khoéng, dau vimg, va dau tuong tw. Nudc la chét
mang duge uu tién khi dugc phém dugc st dung qua duong tinh mach. Dung dich
nude mudi va dextroza trong nude va dung dich glyxerol cling co thé dugc st dung
lam chit mang 1dng, dic biét 1a dbi voi cac dung dich dé tiém. Cac ta duoc dugc phém
thich hop bao gém tinh bot, glucoza, lactoza, sucroza, gelatin, mach nha, gao, bot mi,
bot phén, silica gel, natri stearat, glyxerol monostearat, bot talc, natri clorua, bot sita
khong kem, glyxerol, propylen, glycol, nude, etanol va chit twong ty. Ché pham, néu
mudn, cling ¢6 thd chira chit thdm w6t hodc chit nhii hod, hodc chit dém pH voi céc
luong nhd. Céac ché phém nay co thé & dang dung dich, hdn dich, nhil tuong, vién nén,

vién tron, vién nang, bot, ché pham giai phong kéo dai va dang tuong tu.

Noéi chung, cac thanh phén cta dugc phim theo séng ché dugc cung cip riéng
1& hodc duge tron véi nhau & dang phén lidu don vi, vi du, du6i dang bt dong khd
hodc dang ¢b dic khong chira nudce trong vat chira kin nhu éng thudc tiém hogc tui nho
chi 16 luong hoat chéit. Trong trudng hgp dugc phém duoc st dung bang cach truyén,
thi duoc phdm d6 c6 thé duogc cho dung kém theo chai truyén chira nuge hodc nude
mubi bac duge v6 khuén. Trong truong hop duge phédm dugc st dung béang cich tiém,
thi ng thudc tiém chira nudc hodc nude mubdi v6 khun d& tiém c6 thé duge cung cap
sao cho céc thanh phin ¢6 thé dugc tron trude khi dung.

Dugc pham theo sang ché ¢6 thé dugc bao ché duéi dang trung tinh hodc dang
mudi. Cac mudi duoc dung bao gém, nhung khong bi gidi han ¢, cac mudi dugce tao
thanh véi anion nhu 13 cac mudi thu dugc tir axit clohydric, axit phosphoric, axit

axetic, axit oxalic, axit tartric, v.v., va cac mudi tao thanh véi cation nhu 1a cac muoi
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thu duoc tir natri, kali, amoni, canxi, sit hydroxit, isopropylamin, trietylamin, 2-

etylamino etanol, histidin, procain, v.v.

Sang ché cling dé cap dén bo kit hogc goi duge phdm bao gdm mot hodc nhiéu
vat chira chita céc khang thé d6i dic hidu kép CD123 x CD3 dugc 1am t6i uu trinh ty
clia sang ché mot minh hodc cung véi chit mang duoc dung. Hon nita, mot hodc nhiéu
chét phong bénh hogc tri lidu hitu ich dé diéu trj bénh cling ¢6 thé duoc bao gdm trong
b6 kit hodc goi duge phAm nay. Sang ché ciing d& cap dén bd kit hodc goi duge phim
bao gém mot hoac nhiéu vat chira chira mot hodc nhiéu thanh phr?m cua duoc phém
theo sang ché. Tuy y két hop véi (céc) VAt chira ndy c6 thé 14 to huéng dan sir dung
theo quy dinh ctia co quan quan ly viéc san xuét, st dung hodc budn ban dugc phim
hodc sinh phm, to huéng dan nay thé hién su phé chuin cua co sé san xuét, str dung

hogic budn bén ring san phdm d6 thich hop dé str dung cho nguoi.

Sang ché ciing d& cap dén bo kit c6 thé duoc sir dung theo cac phuong phap néu
trén. Bo kit ndy c6 thé bao gdm céc khang thé doi dic higu kép CD123 x CD3 duoc
lam t6i wu trinh tu cla sang ché. Bo kit nay con ¢ thé bao gém mot hodc nhiéu chét
phong bénh va/hodc tri liéu khac hiru ich dé diéu tri bénh ung thu, trong mdt hodc
nhiéu vét chtra; va/hodc bd kit nay con cd thé bao gém mot hodc nhiéu khéng thé gay
doc t& bao lién két mot hodc nhiéu khéng nguyén ung thu c6 lién quan dén bénh ung
thw. Theo mot sé phuong 4n nhét dinh, cht phong bénh hodc tri liéu 1 chat hod tri.
Theo cac phuong an khac, chét phong bénh hodc tri li¢u la chét tri liéu sinh phém hoac

hormon.
V. Phuong phép sir dung

Céc ché phdm theo sang ché c6 thé duoc d& xut dé diéu tri, phong ngira, va cai
thién mot hoac nhiéu triéu ching lién quan dén bénh, r6i loan hoic lay nhi®m bing
cach cho dbi tuong ding mdt lugng hitu hiéu cua protein dung hop hodc phan tir da
dugc lién hop theo séng ché, hodc duge phim chira protein dung hop hodc phan tir da
duoc lién hop theo sang ché. Theo mot khia canh dugc wu tién, cac ché phém nay vé
co ban 14 tinh khiét (c6 nghia 13, vé& co ban khong c6 nhitng chat 1am han ché tac dung
clia chung hodc gay ra cac tac dung phu khong mong mudn). Theo mdt phuong 4n cu
thé, dbi tuong nay 1a dong vat, tt hon la dong vat c6 v nhu dong vat khong phai

d6ng vat linh truéng (vi du, bo, ngua, meo, cho, déng vat gam nhém, v.v.) hodc dong
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vat linh trudng (vi dy, khi nhu 1a khi dudi dai, ngudi, v.v.). Theo mot phuong an dugc

uu tién, d6i tugng nay la nguoi.

Nhidu hé phan phdi da dang da dugc biét dén va c6 thé dwoc sir dung dé dung
céc ché phim theo sing ché, vi du, déng nang trong céc liposom, vi hat, vi nang, té
bao tai td hop c6 kha ning bidu hién khang thé hodc protein dung hop, nhp ndi bao
qua trung gian thy thé (xem tai lieu, vi du, “Receptor-Mediated In Vitro Gene
Transformation By A Soluble DNA Carrier System”, J. Biol. Chem. 262:4429-4432
(1987) cia Wu et al.), xdy dung chu trac cho axit nucleic nhu 1a mot phan clia vat

truyén retrovirut hodc vt truyen khac, v.v..

Céac phuong phap st dung phan tir theo sang ché bao gdm, nhung khong bi gisi
han &, st dung ngoai dudng tiéu hod (vi du, trong da, trong bép co, trong phic mac,
trong tinh mach va dudi da), ngoai mang ctng, va niém mac (vi du, duodng trong miii
va dudng miéng). Theo mdt phuong an cu thé, cac khang thé doi dic hiéu kép CD123
x CD3 dugc 1am t8i wu trinh tu cta sang ché duge st dung trong bép co, trong tinh
mach ho#c dudi da. Cac ché phém 6 thé duge st dung theo duong dung thudn tién bét
ky, vi du, bang cach truyén hodc ti€ém lidu cao, bing cach hép thu qua 16p biéu md
hodc niém mac (vi du, niém mac miéng, niém mac tryc trang va niém mac rudt, .V.V.)
va ¢6 thé duge st dung cling voi cac chét c6 hoat tinh sinh hoc khéc. Viéc st dung c6
thé 13 toan than hodc khu tra. Ngoai ra, phuong phép sir dung qua dudng phdi ciing c6
thé duoc st dung, vi du, béng cach st dung dung cu x6ng hit hodc x6ng khi dung, va
bao ché véi chét tao sol khi. Xem tai lidu, vi dy, cac Patent M§ 56 6019968; 5985320;
5985309; 5934272; 5874064; 5855913; 5290540; va 4880078; va cdc cong b6 don
PCT s WO 92/19244; WO 97/32572; WO 97/44013; WO 98/31346; va WO
99/66903, duoc vién din & ddy dé tham khao.

Sang ché ciing dé cap dén cac khang thé doi ddc hiéu kép CD123 x CD3 dugce
1am t6i uu trinh tu theo séng ché duogc dong goi trong vat chira kin nhu bng thubc tiém
hoic t0i nho chi 13 lugng phan tr d6. Theo mdt phuong an, cdc khang thé doi dic hidu
kép CD123 x CD3 duoc lam tdi wu trinh tu theo sang ché duogc cung cAp duéi dang
bot dong kho vo khuln hodc dang co dic khong chira nudce trong vat chira kin va co
thé dugc pha hoan nguyén, vi du, véi nu6e hodc nude mudi dén ndéng do6 thich hop dé
ding duge cho dbi twong. Tét hon 1, cac khang thé doi dic hiéu kép CD123 x CD3

duoc lam tdi wu trinh ty cta sang ché duoc cung cp dudi dang bot dong kho vo khuin
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trong vt chtta kin & lidu don vi it nhit 1a 5 pg, tdt hon néu it nhat 1 10 g, it nhit 1a
15 ug, it nhét 1a 25 pg, it nhét 1a 50 pg, it nhét 1a 100 pg, hodc it nhét 1a 200 pg.

Nén bao quan céc khang thé d6i ddc hiéu kép CD123 x CD3 duge lam t6i tu
trinh tu dang déng kho theo sang ché & nhiét d6 ndm trong khoang tir 2 dén 8°C trong
vat chira gbc ctia chiing va nén sir dung cic phan tir nay trong vong 12 gid, t6t hon 14
trong vong 6 gid, trong vong 5 gid, trong vong 3 gid, hodc trong vong 1 gio sau khi
pha hoan nguyén. Theo mdt phuong an khac, cac khang thé d6i dic hiéu kép CD123 x
CD3 duoc 1am t6i wu trinh ty cla sang ché duogc cung cép dudi dang long trong vét
chira kin chi r5 khéi luong va ndng d6 cia phan tor, protein dung hop, hoéc phan tir
duoc lién hop. Tét hon 13, dang 10ng cua céc khang thé d6i dic hiéu kép CD123 x CD3
dugc 1am t8i wu trinh tu clia sing ché dugc cung cép trong vat chira kin, trong dé cac
phan tr ¢6 mét & ndng do it nhit 12 1 pg/ml, tét hon nita it nhit 12 2,5 pg/ml, it nhét 13
5 pg/ml, it nhat 1a 10 pg/ml, it nhat 1a 50 pg/ml, hogc it nhét 1 100 pg/ml.

Liéu luong cua ché phim theo sang ché ma hitu hidu dé diéu tri, ngdn nglra
holic cai thién mét hogc nhidu triéu chimg lién quan dén rdi loan bénh o the duge xéc
dinh bang cac k¥ thuét 14m sang tiéu chuin. Lidu chinh x4c cin st dung trong ché
phédm nay ciing tuy thudc vao dudong ding, va mic do nghiém trong cua tinh trang
bénh, va nén dugc quyét dinh theo can nhéc cuia bac s§ va tinh trang cta tlmg bénh
nhan. Cac lidu dung hitu hiéu c6 thé duoc ngoai suy tir cac duong cong dap ing liéu

ding thu dugc tir cac hé thir nghiém mo6 hinh in vitro hodc dong vat.

Déi v6i céc khang thé dbi dic hiéu kép CD123 x CD3 duge lam t6i wu trinh ty
theo séng ché, tét hon 1a liéu lugng dugc sir dung cho bénh nhén dugc quyét dinh dya
trén khdi luong co thé (kg) cta dbi tuong ding. Liéu lugng dugc sir dung thuong nam
trong khoang tur it nhit 0,3 ng/kg/ngay dén 0,9 ng/kg/ngdy, khoang tur it nhit 1
ng/kg/ngay dén 3 ng/kg/ngdy, khoang tur it nhét 3 ng/kg/ngay dén 9 ng/kg/ngay,
khoang tir it nht 10 ng/kg/ngay dén 30 ng/kg/ngay, khoang tlr it nhit 30 ng/kg/ngay
dén 90 ng/kg/ngay, khoang tir it nhét 100 ng/kg/ngay dén 300 ng/kg/ngay, khoéng tur it
nhét 200 ng/kg/ngay dén 600 ng/kg/ngady, khoang tir it nhét 300 ng/kg/ngay dén 900
ng/kg/ngay, khoadng tir it nhét 400 ng/kg/ngdy dén 800 ng/kg/ngay, khoang tir it nhét
500 ng/kg/ngéy dén 1000 ng/kg/ngdy, khoang tir it nhit 600 ng/kg/ngay dén 1000
ng/kg/ngay, khoang tur it nhat 700 ng/kg/ngay dén 1000 ng/kg/ngay, khoéhg tir it nht
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800 ng/kg/ngay dén 1000 ng/kg/ngdy, khoang tir it nhét 900 ng/kg/ngay dén 1000
ng/kg/ngay, hogc it nhat 1a khoang 1000 ng/kg/ngay.

Theo mdt phuong 4n khac, bénh nhan duge cho ding phac db diu tri gom mot
hodic nhiéu lidu ding ctia cac lugng hitu hiéu cho tdc dung phong ngira hodc diéu tri
bénh ctia khang thé do6i dic hiéu kép CD123 x CD3 dugc lam t8i vu trinh tu theo sﬁng
ché, trong d6 phéc dd diéu tri ndy dugc sir dung trong thoi gian 2 ngdy, 3 ngay, 4 ngay,
5 ngay, 6 ngay hodc 7 ngdy. Theo mot s6 phwong 4n nhit dinh, phac a6 didu tri nay
bao gdm viéc st dung céch quéng cic lidu diing cuia c4c lugng hitu hiéu cho tac dung
phong ngtra hosic diéu tri bénh ctia khéng thé doi dic higu kép CD123 x CD3 duoc 1am
t6i wu trinh tw theo sang ché (vi dy, st dung mot lidu dung vao Ngay 1, Ngay 2, Ngay
3 va Ngay 4 trong tudn va khong st dung cac lidu ding ctia lugng hitu hiéu cho tic
dung phong ngira hodc didu tri bénh ctia khang thé d6i ddc hiéu kép CD123 x CD3
dugce lam t6i wu trinh tu theo sang ché vao Ngay 5, Ngay 6 va Ngay 7 cua tudn didu tri
d6). Thong thudng, 6 1, 2, 3, 4, 5 hogc nhiéu hon 5 dot diéu tri. M&i dot diéu tri c6

thé 1a ciing mot phac dd hogic céc phéc d6 khéc nhau.

Theo mot phuong an khéc, lidu duoc st dung s& ting dan trong mot phan tu,
mot phan hai, hai phan ba hogc ba phén tu ctia (c4c) phac d6 (vi du, trong céc phac ad
thi nhét, th hai, hodc tht ba khi didu tri 4 dot) cho dén khi dat duoc lugng hitu higu
hing ngay cho tic dung phong ngira hogc diéu tri bénh ctia khang thé doi dac hiéu keép
CD123 x CD3 dugc lam t6i wu trinh tu theo sang ché.

Béang 1 dé cap dén 5 vi du vé cc phac do lieu dung khac nhau néu ¢ trén cho

mdt dot diéu tri thong thudng.

Béng‘l 7
(. 3A \ Liéu luong khang thé doi
Phéc do Ngay (ng khang %hé déi%kg/ngéy)

1 1,2,3,4 100 100 100 100 100
5,6,7 0 0 0 0 0

) 1,2,3,4 300 500 700 900 1000
5,6,7 0 0 0 0 0

3 1,2,3,4 300 500 700 900 1000
5,6,7 0 0 0 0 0

4 1,2,3,4 300 500 700 900 1000
5,6,7 0 0 0 0 0
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Lidu luong va tAn sudt st dung cc khang thé doi dac higu kép CD123 x CD3
duoc lam tdi wu trinh ty theo sang ché ¢ thé giam di hodc thay d6i bang cach ting
cudng su hdp thu va ngdm qua md cta céc khing thé d6i dic hiéu kép CD123 x CD3

duoc 1am t8i wu trinh tu d6 bing cac cai bién nhu, vi dy, lipit hod.

Liéu luong cua cac khang thé d6i ddc hiéu kép CD123 x CD3 dugce lam t81 wu
trinh tu theo sang ché dung cho mot bénh nhan c6 thé duoc tinh toén dé st dung dudi
hinh thérc 13 lidu phap don chét. Theo céch khic, cdc khang thé doi ddc hiéu keép
CD123 x CD3 dugc 1am t6i wu trinh tu theo sing ché duge sir dung két hop voi céc
ché phdm tri liéu khac va lidu lugng dung cho bénh nhéan thap hon so v6i khi cdc phan

&t ndy duoc sir dung dudi hinh thic 1 liéu phap don chat.

Céc duoc phém theo séng ché ¢6 thé duoc st dung khu trt tai vi tri can diéu tri;
viéc nay c6 thé c6 thd dat dugc bang cach, vi dy, va khong nhim gi6i han sang ché,
truyén khu tra, tiém, hodc cy, ché phim chy c6 thé lam tur vét liéu x6p, khong x6p
ho#c dang gelatin, bao gém cic mang, nhu mang sialastic, hodc s¢i. T6t hon 13, khi st
dung phén tr theo sang ché thi cin luu v dén viéc st dung cac vt ligu ma phén tur nay

khong hip phu.

Céc ché phim theo sdng ché c6 thé dugc phan phdi dudi dang nang, cu thé 1a
liposom (xem tai lidu “New Methods Of Drug Delivery”, Science 249:1527-1533,
(1990) cia Langer; Liposomes in the Therapy of Infectious Disease and Cancer,
Lopez-Berestein and Fidler (bién tap), Liss, New York, trang 353-365 (1989); Lopez-
Berestein, ibid., trang 317-327; cta Treat et al.).

Céc ché phdm theo sang ché c6 thé dugc phan phéi trong hé giai phong c6 kiém
soat hodic hé giai phéng kéo dai. Ky thuat bat ky da biét doi voi ngudi cd hidu biét
trung binh trong linh vyc lién quan co6 thé duoc st dung dé san xuat ché phim giai
phéng kéo dai chira mot hodc nhiéu khang thé d6i dic hiéu kép CD123 x CD3 duogc
Jam i wu trinh tu theo sang ché. Xem tai lidu, vi du, Patent M§ s6 4526938; Cong b6
don PCT s WO 91/05548; Cong bd don PCT s6 WO 96/20698; “Intratumoral
Radioimmunotheraphy Of A Human Colon Cancer Xenograft Using A
Sustained-Release Gel”, Radiotherapy & Oncology 39:179-189, (1996) cia Ning et
al.; “Antibody Mediated Lung Targeting Of Long-Circulating Emulsions”, PDA
Journal of Pharmaceutical Science & Technology 50:372-397, (1995) cta Song et al.;
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“Bjodegradable Polymeric Carriers For A bFGF Antibody For Cardiovascular
Application”, Pro. Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854, (1997) cua
Cleek et al; va “Microencapsulation Of Recombinant Humanized Monoclonal
Antibody For Local Delivery”, Proc. Int’l. Symp. Control Rel. Bioact. Mater.
24:759-760, (1997) Lam et al., dugc vién din & day dé tham khao. Theo mdt phuong
4n, bom c¢6 thé dugc st dung trong hé giai phong c6 kiém soat (Xem tai liéu cla
Langer, néu trén; “Implantable Pumps”, CRC Crit. Rev. Biomed. Eng. 14:201-240,
(1987) cua Sefton;“Long-Term, Continuous Intravenous Heparin Administration By
An Implantable Infusion Pump In Ambulatory Patients With Recurrent Venous
Thrombosis”, Surgery 88:507-516, (1980) ctia Buchwald et al; va “A Preliminary
Trial Of The Programmable Implantable Medication System For Insulin Delivery”, N.
Engl. J. Med. 321:574-579, (1989) cua Saudek et al.). Theo mdt phuong an khéc, céac
vat liéu polyme c6 thé dugc st dung dé giai phong c6 kiém soat duoc céc phén tir
(xem tai liéu, vi dy, MEDICAL APPLICATIONS OF CONTROLLED RELEASE, Langer and
Wise (bién tdp), CRC Pres., Boca Raton, Florida (1974); CONTROLLED DRUG
BIOAVAILABILITY, DRUG PRODUCT DESIGN AND PERFORMANCE, Smolen and Ball
(bién tap), Wiley, New York (1984); “Inhibition Of Calcification Of Bioprosthetic
Heart Valves By Local Controlled-Release Diphosphonate”, Science 228:190-192
(1985) ctia Levy et al.; “Controlled Release Of Dopamine From A Polymeric Brain
Implant: In Vivo Characterization”, Ann. Neurol. 25:351-356, (1989) ctia During et al.;
“Intracerebral Drug Delivery In Rats With Lesion-Induced Memory Deficits”, J.
Neurosurg. 7(1):105-112), (1989) ctia Howard et al.; Patent M§ s6 5,679,377; Patent
M§ s6 5,916,597; Patent My s6 5,912,015; Patent My s6 5989463; Patent My sb
5128326; Cong b don PCT sb WO 99/15154; va Cong b6 don PCT s6 WO
99/20253). Vi du vé cac polyme dugc sit dung trong céc ché phdm giai phéng kéo dai
bao gdm, nhung khong bi gi6i han O, poly(2-hydroxyetylmetacrylat),
poly(metylmetacrylat), poly(axit acrylic), poly(etylen—co-Vinyl axetat), poly(axit
metacrylic),  polyglycolit ~ (PLG), polyanhydrit, poly(N-vinylpyrolidon),
poly(vinylalcohol), polyacrylamit, poly(etylenglycol), polylactit (PLA), poly(lactit-co-
glycolit) (PLGA), va polyorthoeste. H¢ giai phong c6 kidm soat ¢6 thé duoc dat & gan
dich tri liéu (vi dy, phdi), do d6 chi cAn dén mot phin cta liéu dung toan than (xem tai

liéu, vi du, MEDICAL APPLICATIONS OF CONTROLLED RELEASE, néu trén, tap 2, trang
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115-138 (1984) ctia Goodson). Céc ché phim polyme hiru ich dé lam ché pham chy
giai phéng co kiém soat c¢6 thé duoc st dung theo Dunn et al. (Xem Patent My s6
5945155). Phuong phap cu thé ndy 1a dya trén tac dung tri li¢u cua viée giai phong cd
kidm soat in situ chét c6 hoat tinh sinh hoc tit hé polyme. C6 thé cdy & vi tri bt ky
trong co thé clia bénh nhan cin didu tri tri liéu. He phan phéi kéo dai khong phai
polyme c6 thé dugc st dung, trong d6 ché phim ciy khong phai polyme trong co thé
déi tugng dugc st dung dudi dang hé phan phéi thude. Khi chy vao co thé, dung moi
hitu co cua ché phim ciy s& tiéu tan, khuéch tan hodc rd ri tir ché phdm nay vao dich
md xung quanh, va vat liéu khong phai polyme s& tir tir dong tu hodc két tha dé tao

thanh chét nén 13 x&p li ti, dang rén (xem Patent Mg sb 5888533).

Céc hé gidi phong c6 kiém soat duge tong két boi Langer (1990, “New Methods
Of Drug Delivery”, Science 249:1527-1533). Ky thuét bét ky da biét dbi véi ngudi cd
hiéu biét trung binh trong linh vuc lién quan c6 thé duoc st dung dé san xut cac ché
phém giai phong kéo dai chira mot hodc nhiéu chét tri liéu theo séang ché. Xem tai liéu,
vi du, Patent M s6 4526938; Cong bb don PCT s6 WO 91/05548 va WO 96/20698;
“Intratumoral Radioirhrnunotheraphy Of A Human Colon Cancer Xenograft Using A
Sustained-Release Gel”, Radiotherapy & Oncology 39:179-189, (1996) cua Ning et
al; “Antibody Mediated Lung Targeting Of Long-Circulating Emulsions”, PDA
Journal of Pharmaceutical Science & Technology 50:372-397 (1995) cua Song et al;
“Biodegradable Polymeric Carriers For A bFGF Antibody For Cardiovascular
Application”, Pro. Int’l. Symp. Control. Rel. Bioact. Mater. 24:853-854 (1997) clia
Cleck et al; va “Microencapsulafion Of Recombinant Humanized Monoclonal
Antibody For Local Delivery”, Proc. Int’l. Symp. Control Rel. Bioact. Mater.
24:759-760, (1997) ctia Lam et al., duoc vién dan & day dé tham khao.

Trong tﬁrérng hop ché pham theo sang ché 1a axit nucleic ma hoa khéng thé doi
ddc hiéu kép CD123 x CD3 dugc 1am tdi wu trinh tu cla sang ché, thi axit nucleic nay
¢6 thé duge st dung in vivo dé thuc déy su biéu hién cua khang thé d6i dac hiéu kép
CD123 x CD3 duoc 1am t6i wu trinh tu d& ma hoa ciia n6, bing céch xdy dung céu trac
cho axit nucleic nay nhu 1a mot phﬁn clia vat truyén biéu hién axit nucleic thich hop va
stt dung no6 sao cho nod s€ & bén trong t& bao, vi du, bing cach st dung vat truyén
retrovirut (xem Patent My s& 4980286), hodic bang cach tiém tryc tiép, hoic bang cach

sir dung k¥ thuat bén pha béng vi hat (vi du, sing ban gen; Biolistic, Dupont), hodc
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bao phi bang céc lipit hodc cac thu th8 bé mat t& bao hogc cac tac nhan chuyén nhiém,
hodc bang cach st dung né & dang lién két vai cac peptit tuong tu hop diéu khién
(homeobox) ma da biét 1a di vao nhan té bao (xem tai liéu, vi du, “Antennapedia
Homeobox Peptide Regulates Neural Morphogenesis”, Proc. Natl. Acad. Sci. (U.S.A.)
88:1864-1868, (1991) ctia Joliot et al.), v.v. Theo céch khdc, axit nucleic c6 thé duge
dua vao bén trong té bao va duoc hop nhét vao ADN cua té bao vat chii dé biéu hién

bing cach tai td hop tuong dong.

Viéc diéu tri cho dbi tuong bang luong hitu hiéu cho tic dung diéu tri hodc
phong ngira bénh cua khaﬁg thé doi dic hiéu kép CD123 x CD3 duge lam tdi wu trinh
tur theo séng ché ¢6 thé bao gém mot 1an diéu tri hodc, t6t hon 14, c6 thé bao gdm nhiéu
1an diéu tri. Trong mot vi du duoc wu tién, d6i tuong duoc didu tri bang khang thé doi
dic hiéu kép CD123 x CD3 dugc 1am t6i wu trinh tyr theo sang ché mot lan/tudn trong
khoang tir 1 dén 10 tudn, t8t hon 1a tir 2 dén 8 tudn, 6t hon nita 1 tir khoang 3 dén 7
tun, va tot hon nita 13 trong khoang 4, 5, hodc 6 tudn. Cac duoc phérn theo s_éng ché
co thé duoc stt dung mot lan/ngay, hai lan/ngay hoic ba lan/ngdy. Theo cich vkhéc, cac
duoc phém c6 thé duoc st dung mot lAn/tudn, hai lén/tuén, hai tudn mot lén, mot
lAn/thang, sau tuAn mot 14n, hai thing mot 14n, hai 14n/ndm hodc mot 1An/nam. Ciing
can hidu réng liéu luong hitu hi€u cta cac phan tir duge su dung dé diéu tri ¢6 thé tang

1én ho#c giam di trong mdt dot didu tri cu thé.
VI St dung c4c ché phdm theo sang ché

Céc khang thé dbi dic hidu kép CD123 x CD3 duoc lam t6i wu trinh ty cla sing
ché c6 kha ning diéu tri bénh hodc tinh trang bénh bét ky c6 lién quan dén hodc dic
trung bdi su bidu hién cia CD123. Do d6, khong mang tinh gidi han sang ché, céc
phén tr nay co thé duogc str dung trong chén doan hodc diéu tri bénh bach céu tuy bao
cép tinh (AML), bénh bach cAu nguyén bao tuy man tinh (CML), bao gbm con té bao
non 4c tinh & bénh CML va gen ung thu Abelson ¢6 lién quan dén bénh CML (hoén vi
Ber-ABL), hoi chimg loan san tuy (MDS), bénh bach cAu nguyén bao lympho B cap
tinh (B-ALL), bénh bach cAu lympho man tinh (CLL), bao gém hoi chimg Richter
hodc bién ddi Richter & bénh CLL, bénh bach cAu té bao nhung mao (HCL), bénh ung
thu t& bao tua tuong bao huyét non 4c tinh (BPDCN), u bach huy-é't khong phai
Hodgkin (NHL), bao gdm bénh bach ciu té bao Mantle (MCL), va u bach huyét
lympho bao nhd (SLL), u bach huyét Hodgkin, u t€ bao bén toan thén, va u bach huyét
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Burkitt (xem Vi du 2); bénh luput tw mién (SLE), di ng, bénh hen va viém khép dang
thip. C4c khéng thé d6i dic hidu kép theo sang ché con c6 thé duoc sir dung dé san

xuit thudc @é diu tri cac tinh trang bénh néu trén.

Phin trén md ta chung vé sdng ché va s& dugc hi€u mot cach dé dang nho dua
vao cac vi du dudi ddy, cac vi du ndy chi dugc dwa ra nham muc dich minh hoa sang

ché va khong nhim gii han sang ché trir khi c6 quy dinh khac.
Vi du thuc hién sing ché
Vidul

X4y dung chu trac cho cac khang thé doi dic higu kép CD123 x CD3 va protein a6i

chung

Béng 2 d& cap danh muyc cdc khang thé doi dic hiéu kép da duoc biéu hién va
tinh ché. Khéang thé d6i dic hidu kép CD123 x CD3 dugc lam t81 wu trinh tw (DART-
A) va khang thd d6i dic hidu kép CD123 x CD3 khong dugc lam tdi wu trinh ty
(DART-B) c6 kha ning lién két dong thoi voi CD123 va CD3. Khang thé doi dac hiéu
kép dbi chimg (DART ddi chimg) c6 kha nang lién két ddng thoi véi FITC va CD3.
Céac khang thé @61 dic hiéu kép nay la heterodime hodc heterotrime cua cac trinh tu
axit amin d dé cép. Cac phuong phap tao ra khang thé d6i ddc hidu kép dugc dé cap
frong cdc tai liw: WO 2006/113665, WO 2008/157379, WO 2010/080538, WO
2012/018687, WO 2012/162068 va WO 2012/162067.

Bang 2
Khing thé doi djc hieukep | _L1inh fwaxitamin | rinh i md hod
ctia chudi polypeptit axit nucleic
Khang thé doi dic hidu kép
CD123 x CD3 dugc lam t&i wu SEQ ID NO:1 SEQ ID NO:2
trinh tw (DART-A) SEQ ID NO:3 SEQ ID NO:4
(Lién két vai CD3 & epitop 1)
Khang thé dbi dic hiéu kép
CD123 x CD3 khéng dugc lam SEQ ID NO:5 SEQ ID NO:6
t6i wu trinh tw (DART-B) SEQ ID NO:7 SEQ ID NO:8
(Lién két véi CD3 & epitop 2)
Khéang thé d6i dic hiéu kép
CD123 x CD3 dugc 1am t6i uu
trinh tu c6 mién lién két albumin SEQ ID NO:9 SEQ ID NO:10
(DART-A w/ABD) SEQ ID NO:3 SEQ ID NO:4
(Lién két véi CD3 & epitop 1)
Bao gdm mién lién két albumin
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Bang 2
Khéng thd d6i diic hidu kép ’}‘rinh tg axit amin. Trinl} tu ma ‘hoé
cua chuoi polypeptit axit nucleic
(ABD) d kéo dai thoi gian ban
thai in vivo
Khang thé doi dic hidu kép
CD123 x CD3 duogc 1am t6i uu
trinh tu ¢6 mién Fc IgG phién ban SEQ ID NO:54 SEQ ID NO:12
1 (DART-A w/Fc phién ban 1) SEQ ID NO:13 SEQ ID NO:14
(Lién két voi CD3 & epitop 1) SEQ ID NO:15 SEQ ID NO:16
Bao gdm mién Fc dé kéo dai thoi
gian ban thai in vivo
Khang thé d6i dic higu kép
CD123 x CD3 duoc lam t&i uu
trinh tu ¢6 mién Fec IgG phién ban SEQ ID NO:54 SEQ ID NO:12
2 (DART-A w/Fc phién ban 2) SEQ ID NO:17 SEQ ID NO:18
(Lién két v6i CD3 & epitop 1) SEQ ID NO:1 SEQ ID NO:2
Bao gém mién Fc dé kéo dai thoi
gian ban thai in vivo
Khang thé doi dac hiéu kép doi
chimg (DART déi chiing (hodc
DART d6i chimg) SEQ ID NO:19
(Lién két voi CD3 & epitop 1) SEQ ID NO:20
(Lién két vé6i dich khong lién
quan - FITC)

Vidy 2
Pénh ddu khang thé cho c4c té bao dich ding cho FACS dinh luong (QFACS)

Téng cong 10° té bao dich duoc thu gom tir dich nudi cdy, duoc tai tao huyén
phu trong huyét thanh AB ngudi 10% trong dich dém FACS (PBS + BSA 1% +
NaAzit 0,1%) va u trong 5 phut d8 phong bé cac thu thé Fc. Dénh diu khang thé cho
cac vi chu c6 kha ning lién két khang thé khac nhau (Quantum™ Simply Cellular®
(QSC), Bangs Laboratories, Inc., Fishers, IN) va cac té bao dich duoc danh déu bing
khang thé PE khang CD123 (BD Biosciences) theo hudng dan cta nha san xuét. Vin
tt 13, thém mot giot mdi vi cdu QSC vao dng nghiém polypropylen dung tich 5 mL va
thém khang thé khang CD123 da duoc danh déu PE & nong d6 1 pg/mL vao céc té bao
dich va cac vi cAu. U céc dng nghiém trong bong t81 trong 30 pht & nhiét d6 4°C. Rua
cc té bao va cac vi ciu bing cach thém 2 ml dich dém FACS vao va ly tam & tbc do
25000m/s? trong 5 phut. Mot giot quén thé vi cAu miu tring duogc thém vao sau khi
rira. Céc vi cAu duoc phén tich trude tién trén may dém té bao theo dong chay dé cai

dit & ché do riéng cho thtt nghiém nay (dién &p PMT va gia tri bu tru). Bing cach st
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dung cung ché do cai dit, ghi nhan céc gid tri huynh quang trung binh s6 hoc cua cac
vi cAu va cac t& bao dich. Tao ra dudng cong tidu chudn cta céc vi tri lién két khéng
thé d6i véi cac quan thé vi ciu tir gi tri huynh quang trung binh sé hoc ciia cac quan
thé vi cAu. Tinh céc vi tri lién két khéng thé trén céc té bao dich dya trén gid tri huynh
quang trung binh sé hoc cua céc té bao dich bang cach st dung dudng cong tiéu chuin

d4 tao ra cho cac vi cdu trong bang tinh QuickCal (Bangs Laboratories).

Pé xac dinh cac dong té bao dich thich hop dé danh gia cc khang thé doi dic
hiéu kép CD123 x CD3, thi c4c muc biéu hién bé mat CD123 dbi voi cac dong dich
Kasumi-3 (AML), Molm13 (AML), THP-1 (AML), TF-1 (Erythroleukemia), va RS4-
11 (ALL) dugc danh gia bing phuong phap FACS dinh lugng (QFACS). S6 luong
tuyét dbi cua céc vi tri lién két khang thé CD123 trén bd mit t& bao dugc tinh bang
céch sir dung b kit QFACS. Nhu thé hién trong Bang 3, s6 lugng tuyét d6i cha céc vi
trf lién két khang thé CD123 trén cac dong thé bao 1a theo thit tu Kasumi-3 (mic cao)
> Molm13 (muc trung binh) > THP-1 (muc trung binh) > TF-1 (mitc trung binh muc
thép) > RS4-11 (mitc thip). Ba dong té bao biéu hién mic cao nhét 1a céc dong té bao
AML: Kasumi-3, MOLM13, va THP-1. Cic dong té bao khong phai AML: TF-1 va
RS4-11 14n Iuot c6 mitc bidu hién CD123 trung binh thp/thap.

Bér}g 3 i
. .| Bibu hién bé mat CDI23
Dong te bao dich | < i i lien két khéng thé)
Kasumi-3 118620
Molm13 27311
THP-1 58316
TE-1 14163
RS4-11 957
A498 am tinh
HT29 " am tinh

Vi du 3
Thir nghiém gay doc té bao CTL (thir nghiém giai phéng LDH)

Cac 16 bio khdi u dich bam dinh duoc boc tach bang dung dich Trypsin-EDTA
0,25% va thu gom bang céch ly tim & tbc @6 1000 vong/phut trong 5 phut. Hoén dich
dong té bao dich duoc thu gom tir dich nudi céy, rira bing moi frudng thir nghiém. Xac
dinh ndng d6 té bao va kha nang sdng sot bang k¥ thuét loai trir Xanh Trypan si dung
méy dém Beckman Coulter Vi-Cell. C4c t€ bio dich dugc pha lodng dén mat d6 4 x10°
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té bao/mL trong moi trudong thir nghiém. 50 pL hdn dich t& bao d3 pha lodng dugc

thém vao dia di xir ly dich nuéi cdy té bao d4y chit U 96 16 (BD Falcon Cat#353077).

Ba bo mAu dbi chiing dé xac dinh mic giai phong dich t6i da (MR), 40 gy doc
t bao doc 1ap khang thé (AICC) va mitc giai phong tic thi t& bao dich (SR) duoc

chuan bi nhu sau:

1) MR:200 pL mdi trudng thir nghiém khong co khang thé d6i dac hiéu kép
CD123 x CD3 va 50 uL & bao dich; bé sung thém chit dién hoat khi két thuc thr
nghiém dé x4c dinh mitc giai phong LDH tdi da.

2) AICC:50 uL mdi truong thir nghiém khéng c6 khang thé doi dic hiéu kép
CD123 x CD3, 50 uL té bao dich va 100 pL & bao T.

3) SR:150 pL mdi trudng khong c6 khang thé d6i dac hiéu kép CD123 x CD3
va 50 pL t& bao dich.

Cac khéng thé d6i dic hiéu kép CD123 x CD3 (DART-A, DART-A w/ABD va
DART-B) va miu ddi ching ban dau duoc pha lodng dén ndng dd 4 pg/mL, va céc
dich pha lo@ng theo béc tiép d6 dugc pha dén ndng do cudi cing = 0,00004 ng/mL (¢
nghia 13, 40 fg/mL). 50 pL dich pha loang dugc thém vao dia chira 50 uL té bao
dich/1d.

Céc té bao T d tinh ché dugc rira mot 14n bing moi trudong thir nghiém va dugc
tai tao huyén phi trong mdi truong thir nghiém ¢ mét do t& bao 2 x 10° té bao/mL. 2 x
105 t& bao T trong 100 uL dugc thém vao mdi 18, cho ty 16 t& bao tac dong:té bao dich
cudi cung = 10:1. U céc dia trong khoang 18 gio & nhiét d§ 37°C trong CO2 5%.

Sau khi 0, thém 25 uL dung dich phan huy 10x (Promega # G182A) hodc 1
mg/mL digitonin vao cac 16 dbi chung giai phong tbi da, tron bang pipet 3 l4n va 0 cac
dia trong 10 phut dé phan huy hoan toan céc té bao dich. Ly tAm cac dia & tbc d6 1200
vong/phut trong 5 phut va 50 pL dich ndi trén bé mit duge chuyén tir timg 16 cta dia
thtr nghiém sang dia ELISA day bang va thém 50 ul dung dich co chit LDH (Promega
#G1780) vao mdi 16 d6. U cac dia trong thoi gian tir 10 dén 20 phut & nhiét do trong
phong (RT) trong béng tbi, tiép d6 thém 50 pL dung dich ding phan tng vao. Xac
dinh mat 6 quang (0.D.) & budc séng 490 nm trong vong 1 gio trén thiét bi doc dia
Victor2 Multilabel (Perkin Elmer #1420-014). Phén tram gy doc té bao duoc tinh nhu
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néu dudi diy va cac dudong cong dap ung liu dung duogc tao ra bing cach st dung

phin mém GraphPad PRISM5®.

Tinh d¢ phan huy té bao cu thé tir dit liéu O.D. béng cach st dung cong thirc

dudi day:
bo gay doc t€ bao (%) = 100 x (OD cta mau - OD ctia AICC) / (OD cta MR -
OD ctia SR)

Tiéu diét dinh huéng lai d6i véi céc dong té bao dich cé ndng do be mat CD123 & céc
murc khac nhau: |

Céc khang thé dbi dic hiéu kép CD123 x CD3 thé hién kha nang tiéu diét dinh
huéng lai manh véi ndng d¢ can dé dat dugc 50% hoat tinh t61 da (ECso) trong khoang
ndng d6 dusi ng/mL, bét k& tinh dic hiéu epitop CD3 (DART-A so v6i DART-B) ¢
c4c dong té bao dich bidu hién CD123 & muc cao, Kasumi-3 (EC50=0,01 ng/mL)
(Fig.4 Db thi D), bidu hién CD123 & mic trung binh, Molm13 (EC50=0,18 ng/mL) va
THP-1 (EC50=0,24 ng/mL) (Fig.4, lan luot 1a DO thi C va D4 thi E,) va biéu hién
CD123 & muc trung binh thip hodc thdp, TF-1 (ECs50=0,46 ng/mL) va RS4-11
(ECs0=0,5 ng/mL) (Fig.4, lan lugt 1a D thi B va Do thi A). Tuong tw, cac phén tir dac
hiéu kép CD123 x CD3 diéu tiét kha ning tiéu diét dinh huéng lai cling dugc quan sat
& nhidu dong té bao dich véi cac té bao T tir cac ddi tugng cho khac nhau va nhan thiy
khéng ¢6 hoat tinh tiéu diét dinh hudng lai & céc dong € bao khong biéu hién CD123.

Céc két qua dugce tom t4t trong Bang 4.

Bang 4
Dong t& Biéu hién b§ mat | ECs clia cac khang thé doi dachidu | o, 0
bao dich CDl2} (cac vi trj lién | kép CD123 x CD3 duoc lam to1 uu dict t6i da
két khang the) trinh tu (ng/mL) E:T=10:1 j

Kasumi-3 118620 0,01 94
Molm13 27311 0,18 43
THP-1 58316 0,24 40
TF-1 14163 0,46 ' 46
RS4-11 957 0,5 60

A498 Am tinh Khong ¢6 hoat tinh %ﬁf;}f

Ao or A . . Khong co

HT29 Am tinh Khong c¢6 hoat tinh hoat tinh
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Néu cén thuc hién lip lai vi du nay, nguoi c6 hiéu biét trung binh trong linh vuc
nay c6 thé, trong giéi han hop ly va chép nhan dugc, thay d6i quy trinh 3 mo ta & trén
theo céch thich hop dé 13p lai cac két qua da @& cap. Do do, quy trinh néu lam vi du

nay khong cAn phai tuan thu theo cach thuc sy nghiém ngat.
Vidu4

Hoat hoa té bao T trong qu4 trinh tiéu diét dinh huéng lai boi cac khang thé doi dac
hiéu kép CD123 x CD3 duoc lam t8i wu trinh tu (DART-A, DART-A w/ABD va
DART-A w/Fc)

Céc khang thé d6i dic hiéu kép CD123 x CD3 duoc 1am t6i wu trinh tu thé hién
kha nang tidu diét dinh hudng lai manh bt ké c6 hay khong cé cong nghé kéo dai thoi
gian ban thai (DART-A so v6i DART-A w/ABD so vdi DART-A w/Fc) ¢ cdc dong té
bio dich bidu hién CD123 & muc cao, Kasumi-3, va biéu hi¢n CD123 & mirc trung
binh, THP-1, (Fig.5, twong tmg 12 dd thi A va d thi B). P& x4c dinh dgc tinh hoat hoa
té bao T trong qué trinh tiéu diét dinh huéng lai qua trung gian khang thé doi dic hidu
kép CD123 x CD3 dugc lam t6i wu trinh ty, thi cdc té bao T tir cac thir nghiém tiéu
diét dinh huéng lai s& dugc nhuém mau chi thi hoat hoa t& bao T CD25 va phéan tich
bing FACS. Nhu duoc thé hién trén Fig.5, PO thi D, CD25 duge didu hoa tang trong
cac té bao T CD8 theo cach phu thudce lidu dung chi ra ring cac khang thé doi dic hiéu
kép CD123 x CD3 dugc lam t8i vu trinh ty gdy cam tmg sy hoat hoa té bao T trong
qué trinh tiéu diét dinh huéng lai. Trai lai, khi khong c6 cac té bao dich thi khong co6
su hoat hoa té bao T CD8 (Fig.5, D4 thi C), chi ra ring cac khing thé doi dic hiéu kép
CD123 x CD3 duge lam i wu trinh tu khong hoat hod cac € bao T khi khong ¢6 cac
té bao dich. Tuong tu, cac té bao T CD8 khong duge hoat hod khi 1 véi cac té bao dich
va khang thé doi dc hidu kép dbi chimg (DART dbi ching) (Fig.5, D4 thi D) cho thay
can lién két ngang té bao T va té bao dich v&i cac khang thé doi dic hiéu kép CD123 x
CD3 dugc lam tdi wu trinh tu.

Vidus
Nhudm mau ndi bao Granzyme B va Perforin

Pé x4c dinh ndng d6 ndi bao cua granzyme B va perforin trong cac té bao T,
thir nghiém CTL duoc thiét 14p nhu néu trén. Sau khoang 18 gid, nhudm mau cac té

bao tir dia thir nghiém bing cac khang thé khang CD4 va khang CD8 bing cach U
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frong 30 phat & nhiét o 4°C. Sau khi nhuém mau bé mit, 0 cac té bao trong 100 uL
dich dém cb dinh va thim thiu (BD BioSciences) trong 20 phit ¢ nhiét do 4°C. Rua
cAc té bao bing dich dém thim thiu/rira (BD BioSciences) va U trong 50 pL hén hop
khéng thé granzyme B va perforin (dugc pha trong 1X dich dém thim thau/rra) &
nhiét d6 4°C trong 30 phut. Tiép d6 rita céc t€ bao bing 250 pL dich dém thadm
thAu/rira va tai tao huyén phu trong dich dém thim thiu/rira d& phan tich FACS.

Diéu hoa ting Granzyme B va Perforin béng khang thé d6i dac hiéu kép CD123 x CD3
duoc 1am t6i wu trinh tw (DART-A) & c4c té bao T trong qué trinh tiéu diét dinh hudng

lai

D& khao sat co ché co thé c6 dé gy doc té bao qua trung gian khang thé doi dic
hiéu kép CD123 x CD3 duogc lam t6i wu trinh ty (DART-A) béi cac té bao T, ndng do
granzyme B va perforin ndi bao dugc xac dinh trong cac té bao T sau qua trinh tiéu
diét dugc dinh hudng lai. Nhan théy ¢6 su diéu hoa ting ndng do6 granzyme B va
perforin phy thudc lidu ding & céc t€ bao T CD8 va CD4 sau khi  céc té bao T va té
bao Kasumi-3 véi DART-A (Fig.6, Dd thi A). Tht vi 13, muc diéu hoa tang & céc té
bao T CD$ cao hon gin nhu gép hai 1dn so véi céc té& bao T CD4 (Fig.6, Do thi A).
Khi tién hanh thir nghiém véi sy c6 médt clia cac chét tic ché granzyme B va perforin
thi nhan thdy khong c6 sy tiéu diét t& bio. Khong c6 su didu hoa ting granzyme B
hodc perforin & céc t& bao T CD8 hodc CD4 khi céc t& bao T duoc i vai cac té bao
dich Kasumi-3 va khang thé doi dic hiéu kép dbi chimg (DART dbi chimg) (Fig.5, Pd
thi B). Dit liéu nay cho thdy rang qua trinh tiéu digt té bao dich qua trung gian DART-
A c6 thé duge didu tiét thong qua co ché granzyme B va perforin.

Vidu 6

Hoat tinh khang khéi u in vivo clia khang thé doi ddc hiéu kép CD123 x CD3 duoc lam
t6i vu trinh tw (DART-A)

Phén lap cdc PBMC va céc té bao T tir mau toan phan ctia ngudi

Céac PBMC tir ngudi cho khoé manh duoc phén 1ap t méu toan phin béang cach
st dung k¥ thuat ly tdm gradien Ficoll. Vin tit 13, mau toan phan duge pha loang ty 1€
1:1 voi PBS v6 khuén. 35 mL méu d3 pha lodng dugc xép 16p 1én trén 15 mL Ficoll-
PaqueTM Plus trong cac 6ng nghiém dung tich 50 mL va ly tam cac 6ng ndy & tbc do

1400 vong/phut trong 20 phut ¢6 nat ham. Lép phu dém ¢ gifta hai pha duoc gom vao
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bng nghiém dung tich50 mL va rira bang 45 mL PBS béng cach ly tAm cac 6ng nay &
téc do 6000m/gidy? (1620 vong/phut) trong 5 phut. Gan bo dich ndi trén bé mit va ria
vién két té bao mot lan béng PBS va xé4c dinh sd luong té bao séng sét duoc bing
phuong phap loai trir nhudém Xanh Trypan. Cac PBMC dugc tai tao huyén pht dén
ndng do cubi cling = 2,5x10° t& bao/mL trong mdi truong day di (RPMI 1640, FBS
10%, Glutamin 2 mM, HEPES 10mM, penixilin/Streptomyxin (P/S) 100/100p/mL).

Phén lap té bao T: Cac t& bao T nguyén ven dugc phan lap béng cach chon loc 4m tinh
tir PBMC tir méu toan phin ctia ngudi bang céch sir dung bd kit phan lép té bao T
ngudi nguyén ven Dynabeads (Life Technologies) theo huéng din clia nha san Xuét.
Sau khi phan lap, cac té bao T nay dugc nudi cdy qua dém trong mdi truong RPMI v6i
FBS 10%, penixilin 1%/Streptomyxin.
M5 hinh khéi u

Céc 16 bao T va cdc t& bao khéi u ctia ngudi (Molm13 hogc RS4-11) duge két
hop theo tj 1& 1:5 (twong tmg 1a 1 x 10° va 5 x 10°) va tao hdn dich trong 200 puL nudc
mudi vo khuin va duge tiém dudi da (SC) vao ngay nghién ctu 0 (SDO0). Khéang thé
d6i dic hidu kép CD123 x CD3 duge lam t6i wu trinh tw (DART-A) hogc khang thé
doi dic hiéu kép dbi chimg (DART db6i chung) dugc st dung qua dudng tinh mach
(IV) bing cach tiém qua tinh mach duéi trong 100 pL nhu néu so luge trong Bang 5
(MOLM13) va Bang 6 (RS4-11).

Bang 5
Thiét k& nghién ctru cho m6 hinh MOLM13
Nhém diéu tri Licu ding Phac dd S0 luo’{lg
(mg/kg) con vat
D4 chimg chat dén thude
(céc te bao MOLM-13 duoc
cly don doc hodc + cac té i SDO, 1, 2,3 8
bao T)

DART-A 0,5 SDO, 1, 2,3 8
DART-A 0,2 SDO, 1, 2,3 8
DART-A 0,1 SDO, 1,2,3 8
DART-A 0,02 SDO, 1,2,3 8
DART-A 0,004 SDO, 1,2,3 8
DART-A 0,0008 SDO, 1, 2,3 8
DART-A 0,00016 SDO, 1,2,3 8
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Bang 6
Thiét k& nghién ciru cho md hinh RS4-11
Nhom didu tri Liduding | ppooqy | SOluong
(mg/kg) con vat

D4i chung chat dan thudc

(céc t& bao RS4-11 duge cy - SDO, 1,2, 3 8
don doc)

D4i chung chat din thude

(RS4-11 + cac té bao T dugc - SDO, 1,2, 3 8
céy)

DART dbi chiing 0,2 SDO, 1,2, 3 8
DART-A 0,5 SDO, 1,2, 3 8
DART-A 0,2 SDO, 1,2, 3 8
DART-A 0,1 SDO, 1,2, 3 8
DART-A 0,02 SDO, 1,2, 3 8
DART-A 0,004 SDO, 1,2, 3 8

Thu thap dit lidu va phén tich thong keé:

Khéi luong cic con vat — ghi khéi lugng timg con hai lan/tudn cho dén khi két
fhic nghién ctru bit dAu luc tiém té bao khéi u.

Ty 16 méc benh/Ty 1¢ chét - Theo ddi cac con VAt hai lan/tuan vé ty 1é mic bénh
no6i chung va theo doi chung hing ngay vé ty 1& chét. Panh gia cac con chét xem c6
lién quan dén thuéc hay do cac yéu td k¥ thudt, bao gbm quan st tdng thé va sut can;
truong hop chét duoc ghi lai hing ngay.

Kich ¢& khéi u - Ghi kich ¢& tung khdi u hai 1An/tudn bit ddu & tudn ciy ghép
khéi u va tiép tuc cho dén khi két thuc nghién ciru.

Kich ¢& khéi u (mm?) = (chidu dai (mm) x chiéu rong?)/2

Cac con vat bi chét do yéu t6 k§ thuat hodc c6 lién quan dén thude bi loai bd
khéi tinh toan dit liéu.

Uc ché phat trién khéi u — céc gié tri e ché phét trién khdi u (TGI) duge tinh
cho mdi nhém gdm céc con vét duge didu tri bang cach st dung cong thirc:

| — [(kich c& khdi u cubi cung trung binh (duoc didu tri) - (kich c& khéi u ban
dau trung binh (duoc didu tri)}/[(kich c& khéi u cudi cing trung binh (d6i chimg) -
(kich c& khéi u ban dAu trung binh (d6i chimg)] x 100

Céac con vat c¢6 dap tmg mdt phan hodc hoan toan, hodc cac con vat bi chét do

yéu t6 k¥ thuat hodc co lién quan dén thudc bi loai khoi cac tinh toan TGI. Theo Vién
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Ung thu Quéc gia, tiéu chi cho hoat tinh cta hgp chét 1a TGI>58% (Anticancer Drug
Development Guide; Totowa, NJ: Humana 99-123, (2004) ctia Corbett et al.).

Dap umg khdi u mot phan/hoan toan — Tung con chudt nhét c6 s6 do khdi u
dudi 1mm? vao Ngay 1 duogc phén loai 12 c6 ddp mg mot phan (PR) va phan tram teo

nho khéi u (% TR) duge xac dinh bing cach sir dung cong thic:
] — [Kich c& khéi u cudi cimg (mm?)/ kich ¢& khéi u ban dau (mm*)]*100%

Céc con chudt nhit khong c6 khéi u d& nhan thdy dugc phan loai 1a c¢6 dép mg
hoan toan (CR).

S6 liéu théng ké kich c& khdi u — tién hanh phén tich thong ké gitta nhém duoc
didu tri va nhém dbi chimg d so sanh kich ¢& khéi u. P81 véi cac phan tich nay, phan
tich hai chidu bién, tiép theo 1a kiém dinh Bonferroni dugc sir dung. Tét ca cic phan
tich d&u duoc tién hanh bing céch st dung phin mém GraphPad PRISM® (phién ban
5.02). Dit liéu vé khéi luong va kich c& khéi u cta timg con bi chét do yéu t6 k§ thuat
hodc cé lién- quan dén thudc bi 1oai khoi phan tich. Tuy nhién, dit lidu v& khbi u cta
cac con c6 dap img mot phén hoic hoan toan dugc dua vao trong cac tinh toan nay.

Két qua MOLM13

Dong t& bao AML MOLM13 duogc tron so b(f) véi cac té bao T dd hoat hod va
cky dusi da vao chudt nhét da bit hoat gen NOD/SCID gamma (NSG) (N = 8/nh6m)
vio SDO nhu néu trén. Cac khéi u MOLM13 & nhém dugc diéu tri bing chat dan
thudc (cac t& bao MOLM13 don doc hodc + cac té bao T) da chung to c6 profin phat
trién khéi u twong dbi manh in vivo (Fig.7, céc dd thi A va B). O SD8, kich c& trung
binh ctia céc khdi u & nhém duoc didu tri bing chét din thudc 1a 129,8 + 29,5 mm’ va
dén SD15 thi khdi u dat kich c& trung binh 1a 786,4 + 156,7 mm®. Cho dén khi két thic
thtr nghiém vao SD18, khéi u dat kich c¢& trung binh 1a 1398,8 &+ 236,9 mm?>.

Bét ddu didu trj bing DART-A vao ciing ngdy ma hn hop té bao khoi u/té bio
T duoc chy ghép [(SDO0)] va tiép do tién hanh tiém hing ngdy thém 7 ngdy nifa cho
tbng cong 8 13n tiém hing ngay. Céc con chudt dugc didu tri bang DART-A & 9 mic
lidu ding (0,5, 0,2, 0,1, 0,02, va 0,004 mg/kg va 20, 4, 0,8 va 0,16 ug/kg). Cac két qua
duoc thé hién trén Fig.7, PO thi A (0,5, 0,2, 0,1, 0,02, va 0,004 mg/kg) va Fig.7, Db thi
B (20, 4, 0,8 va 0,16 pg/kg). Sau ngay nghién ctru 11, su phat trién cua cac khéi u
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MOLMI3 bi trc ché déng ké & mirc lidu 0,16, 0,5, 0,2, 0,1, 0,02, va 0,004 mg/kg (p <
0,001). Hon nita, viéc di€u tri cho céc con chudt nhét ¢6 khéi u MOLM13 & mirc lidu
dimg 20 va 4 pg/kg 1an luot cho két qua 8/8 va 7/8 dap tmg hoan toan (CR). Cho dén
khi két thic thir nghiém vao SDI18, kich ¢ trung binh ciia céc khoi u duge didu tri
bing DART-A & lidu ding tir 0,8 dén 20 pg/kg) nim trong khoang tir 713,60 + 267.4
dén 0 mm?, t4t ¢ ddu nhé hon déng k& so v6i cac khéi u & nhém dieu tri béng chét dan
thubc. Céc gia tri TGI 1a 100, 94, va 49% lan luot dbi véi cac nhom lidu dung 20, 4, va
0,8 ug/kg. So véi nhém t& bao khéi u MOLM13 duoc diéu tri bﬁng chit din thudc,
nhém ding DART-A & mic liéu ding 20 va 4 pg/kg dat két qua c6 y nghia thong ké
vao SD15 trong khi nhém duoc didu tri & muc liéu dung 0,8 pg/kg dat két qua cd ¥
nghia vao SD18.

Két qua trén RS4-11

Dong t& bao ALL RS4-11 dugc trdn so b voi cac t& bao T dd hoat hoa va cdy
duéi da vao chudt nhét bat hoat gen NOD/SCID gamma (N = 8/nhém) vao SDO nhu
néu trén. Cac khéi u RS4-11 & nhom duoc didu tri bing chit dan thude (cac té bao
RS4-11 don doc hoiic + céc t bao T) di chimg to ¢6 profin phat trien khéi u trong dbi
manh in vivo (Fig.8).

B&t diu didu tri bing DART-A vao ciing ngay ma hdn hop € bao khdi u/té bao
T duge cy ghép [(SD0)] va tiép d6 tién hanh tiém hing ngay thém 3 ngay nita cho
tdng cong 4 1an tiém hing ngay. Céc con chudt nhét duge diéu tri bang DART-A ¢ 5
muc lidu ding (0,5, 0,2, 0,1, 0,02, va 0,004 mg/kg). Cac két qua dugc thé hién trén
Fig.8.

Khang thé doi dic hiéu kép CD123 x CD3 dugc lam t8i wu trinh tw (DART-A)
tic ché hitu hiéu sy phat trién cta cac khéi u MOLM13 AML va RS4-11ALL cly dudi
da vio chudt nhit NOD/SCID theo md hinh Winn khi bét dau cho ding thubc vao
ngdy cp ghép khéi u va tip tuc trong 3 ngay lién tuc hodc lau hon. Dua trén céc tiéu
chi da thiét 1ap bsi Vién Ung thu Qudc gia, DART-A ¢ mic lidu ding 0,1 mg/kg va
cao hon (TGI >58) dugc xem la c6 hoat tinh & md hinh RS4-11 va liéu dung DART-A
0,004 mg/kg va cao hon c6 hoat tinh & md hinh MOLM13. Céc liéu dung DART-A
thép hon c6 lién quan dén viée tc ché sy phat tridn khéi u & m6é hinh MOLM13 so véi

m6 hinh RS4-11 1a nhit quén véi dit lidu in vitro, cho théy ring céc té bao MOLM13
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¢6 murc biéu hién CD123 cao hon so vdi cac té bao RS4-11, diéu nay c6 lién quan dén
d6 nhay cam gia ting voi do gy doc té bao qua trung gian DART-A & céc té bao
MOLM13 in vitro.

Néu can thuc hién lip lai vi du nay, ngudi c6 hidu biét trung binh trong linh vuc
nay c6 thé, trong gi6i han hop ly va chip nhan dugc, thay d6i quy trinh md ta o trén
theo céch thich hop d& 1ap lai cac két qua da d& cap. Do d6, quy trinh néu lam vi du
khong cn phai tuan thu theo cach thyc sy nghiém ngat.

Vidu7

Su biéu hién b mat CD123 trén té bao non 4c tinh bénh bach chu va té bao gbc
trong mAu md cép mot tlr bénh nhan AML 1

Pé xé4c dinh kiéu biéu hién CD123 trong cc mAu cép 1 clia bénh nhan AML 1,
tuy xuong cla bénh nhan AML cip mot duge bao quan lanh va va céc mau PBMC
dwoc danh gia v& sy biéu hién bé mat CD123 trén t& bao non 4c tinh bénh bach cau.

Mau tuy xwong AML — Bdo céo 1dm sang

Tubi: 42

Gidi tinh: Nt

Phéan loai AML: M2

Phin trim té bao ung thu dva trén hinh thai hoc: 67,5%

Kiéu hinh mién dich tuy xuong:

CD15=19%, CD33=98,5%, CD38=28,8%, CD45=81,8%, CD64=39,7%,

CD117=42,9%, HLA-DR=17%, CD2=1,8%, CD5=0,53%, CD7=0,2%,

C€D10=0,41%, CD19=1,1%, CD20=1,4%, CD22=0,71% CD34=0,82%

Su bidu hién CD123 & té bao non 4c tinh bénh bach cu trong céc té bao don nhén tuy
xuong (BM MNC)

Téng cong 0,5x10° té bao don nhan tuy xuong (BM MNC) va té bao don nhan
mau ngoai vi (PBMC) tlir bénh nhdn AML 1 dugc danh gia v& su biéu hién CD123.
Dong t& bao Kasumi-3 dugc st dung lam dbi ching. Té bao non 4c tinh bénh bach cau
duoc nhan biét bing cach sir dung chi thi tuy bao CD33. Nhu duge thé hién trén Fig.9,
D thi A, 87% té bao tir tuy xuong AML tir bénh nhén 1 biéu hién CD123 va CD33.
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Mitc biéu hién CD123 thip hon mot chit so voi dong té bao AML Kasumi-3 biéu hién
CD123 mic cao (Fig.9, Db thi B).

Vidu8

Thit nghiém tiéu diét CTL (lympho bao T giy ddc té bao) tw than bing cach sir dung
mau bénh phém cép mot tir bénh nhdn AML

M3u bénh phim AML cip mot duoc bao quan lanh (cc t€ bao don nhan tuy
xuong (BMNC) va cac té bao don nhan mau ngoai vi (PBMC) tir bénh nhan AML 1
duoc rd d6ng trong RPMI 1640 v6i FBS 10% va dé hdi phuc qua dém & nhiét 46 37°C
trong COz 5%. Rira cc té bao bing méi truong thir nghiém (RPMI 1640+FBS 10%)
va xéc dinh sb luong té bao sdng s6t dugce bang phuong phép loai trir Xanh Tryptan.
150.000 t& bao/13 trong 150 pL mdi trudong thir nghiém dugce thém vao dia day chit U
96 15 (BD Biosciences). Khang thé d6i dc higu kép CD123 x CD3 duogc lam t81 uu
trinh tw (DART-A) duoc pha lodng dén ndng d6 0,1, va 0,01 ng/mL va 50 pL mdi dich
pha lodng duoc thém vao timg 18 (thé tich cudi cing = 200 pL). Khing thé doi dic
hidu kép dbi chimg (DART d6i chung) duoc pha loang dén ndng d6 0,1 ng/mL va 50
uL m&i dich pha loéing dugc thém vao timg 18 (thé tich cudi ciing = 200 pL). Chuin bi
mdi dia thtt nghiém riéng cho timg thoi diém (48, 72, 120 va 144 giod) va U céc dia &
nhiét d6 37°C trong ti & COz 5%. & mi thoi diém, céc € bao duge nhudm mau béng
cdc khang thé CD4, CDS8, CD25, CD45, CD33, va CD123. Phan tich cac té bao da
duoc dénh diu trong may dém 18 bao theo dong chay FACS Calibur c6 trang bi phan
mém CellQuest Pro, phién ban 5.2.1 (BD Biosciences). Tién hanh phan tich dir liéu
béng céch st dung phin mém Flowjo v9.3.3 (Treestar, Inc). X4c dinh murc tang trudng
té bao T bang cach chin quén thé t& bao CD4+ va CD8+ va x4c dinh mic hoat hoa
bing cach do cudng do huynh quang trung binh CD25 (MFI) & cac quén thé té bao bi
chin CD4+ va CD8+. Nhan biét quﬁn thé t& bao non 4c tinh bénh bach cAu bang cach
chin CD45+CD33+.

Suy kiét té bao khéi u tu than, ting trudng va hoat hod té bao T va boi khing thé doi
ddc hiéu kép CD123 x CD3 dugc lam tdi wu trinh ty (DART-A) trong cac mau bénh
phim cép mot 14y tir bénh nhan AML 1

P& x4c dinh hoat tinh qua trung gian khang thé d6i dac hiéu kép CD123 x CD3
duoc lam t6i wu trinh tw (DART-A) & bénh nhdan AML 1, cac mau bénh phém duoc 1
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véi 0,1 ng/mL hodc 0,01 ng/mL DART-A va phdn trim t& bao non 4c tinh bénh bach
cu va té bao T duoc xé4c dinh & cac thoi diém khac nhau sau khi didu tri. Té bao non
4c tinh bénh bach cAu duge nhan biét bing cach chin CD45+/CD33+. Viéc G cac mau
tug xwong cép mét AML véi DART-A gdy suy kiét quan the té bao bénh bach ciu
theo thoi gian (Fig.10, P thi A), kém theo tang truong dong phét ctia cac té bao T ton
lwu (Fig.10, D4 thi B) va gy cam tng cac chi thi hoat hod té bao T (Fig.10, Pd th1 O).
Trong cic mau duge didu tri bang DART-A, céc té bao T ting trudng tir khoang 7 %
1én khoang 80% & 120 gid. Su hoat hoa té bao T duge x4c dinh bang murc biéu hién
CD25 trén chc t& bao CD4 va CD§ dat mic pic & 72 gid va giam di & thoi diém 120
gio.

Néu can thuc hién lip lai vi du ndy, nguoi cd hiéu biét trung binh trong linh vuc
ndy c6 thé, trong gi6i han hop ly va chdp nhan duoc, thay dbi quy trinh md ta & trén
theo céach thich hop dé lap lai céac két qua da dé cap. Do d6, quy trinh néu lam vi dy
nay khong gé‘m phai tun thu theo cach thuc sy nghi€ém ngat.

Vidu9

Su biéu hién bé mit CD123 trén té bao non &c tinh bénh bach cAu va té bao géc trong

mAu mo cp mot tir bénh nhan ALL

Dé x4c dinh kiéu biéu hién CD123 trong céc mau cép mot cia bénh nhan ALL,
m&u PBMC ciia bénh nhan ALL cip mot dugc bao quan lanh dugc danh gid v& mirc
biéu hién bé mit CD123 trén t& bao non 4c tinh bénh bach cau.

Sy bidu hién CD123 & té bao non 4c tinh bénh bach ciu trong céc té bao don nhan méu

ngoai vi (PBMC)

Téng cong 0,5x10° t& bao don nhan méau ngoai vi (PBMC) tir dbi tuong cho
khoé manh va bénh nhin ALL dugc danh gia v& su biéu hién CD123. Nhu dugc thé
hién trén Fig.11, céac b thi tt E dén H, da sb céc té bao tr tuy xuong ALL déu biéu
hién CD123. Trai lai, nhu mong doi, cac té bao B & ddi twong cho binh thudong dm tinh
v6i CD123 va pDC va céc bach cAu don nhan to duong tinh v6i CD123 (Fig. 11, Db thi
D).

Nhan biét quén thé té bao T trong mau bénh phém ALL béng cach nhuém mau
c4c té bao dbi véi CD4 va CDS. Nhu duge thé hién trén Fig.12, D6 thi B, chi mot ty 1¢
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nho trong tong s6 cac té bao PBMC & miu bénh nhin ALL 14 cac té bao T (khoang
0,5% la t& bao T CD4 va khoang 0,4% 1a t& bao T CDS.

Vidu 10
Thir nghiém tiéu diét CTL tu than béng céch sir dung méu bénh phém cAp mot ALL

MAiu ALL cdp mot duge bao quan lanh (cac té bao don nhin mau ngoai vi
(PBMC) duoc ri dong trong RPM 11640 v6i FBS 10% va dé hoi phuc qua dém & nhiét
@6 37°C trong CO, 5%. Rira céc t& bao ndy bing moi truong thir nghiém (RPMI
1640+FBS 10%) va x4c dinh sb lugng té bao sdng sét dugc bang phuong phép loai tr
Xanh Tryptan. 150.000 té bao/13 trong 150 pL méi trudng thir nghiém duge thém vao
dia day chit U 96 16 (BD Biosciences). Khing thé d6i dic hidu kép CD123 x CD3
duge 1am t6i wu trinh tw (DART-A) dugc pha lodng dén cac ndng do 10, 1 ng/mL, va
50 uL méi dich pha lodng duoc thém vao timg 13 (thé tich cudi cing =200 uL). Chuén
bi mdi dia thir nghiém riéng cho ting thoi diém (48, 72, 120 va 144 gio) va t cac dia &
nhiét d6 37°C trong ti 1t COy 5%. G mdi thoi didm, céc té bao duge nhudm mau béng
cac khang thé CD4, CD8, CD25, CD45, CD33, va CD123. Phén tich cdc té bao da
duoc danh ddu trong méy dém té bao theo dong chay FACS Calibur c6 trang bi phan
mém CellQuest Pro, phién ban 5.2.1 (BD Biosciences). Tién hanh phan tich dir liéu
bang cach st dung phin mém Flowjo v9.3.3 (Treestar, Inc). Xéac dinh muc ting truong
t§ bao T bing céch chin quan thé & bao CD4+ va CD8+ va xdc dinh muc hoat hod
bing cach xac dinh CD25 MFI § cdc quan thé té bao bi chin CD4+ va CD8+. Nhan
biét quén thé t& bao non 4c tinh bénh bach cAu bing cach chin CD45+CD33+.

Suy kiét t& bao khoi u tu than, ting truéng va hoat hoa té bao T boi khang thé doi dic
hiéu kép CD123 x CD3 duoc lam tdi wu trinh tu (DART-A) trong céc mau bénh phém
chp mot 14y tir cac bénh nhan ALL |

Dé x4c dinh hoat tinh qua trung gian khang thé ddi dic hiéu kép CD123 x CD3
duoc lam t6i wu trinh tw (DART-A) trong cic mau bénh phim cép mdt ctia bénh nhan
ALL, cic mAu bénh phim duge 1 v6i 1 ng/mL DART-A va phén trim t& bao non 4c
tinh bénh bach cAu v& t& bao T duge x4c dinh & cée thoi diém khac nhau sau khi dieu
trj. Té bao non 4c tinh bénh bach ciu dugc nhan biét bang cich chin CD45+/CD33+.
Viéc 0 cac miu ALL tuy xuong cp mot véi DART-A gy suy kiét quén thé € bao

bénh bach ciu theo thoi gian so voi mAu dbi ching khong duoc diéu tri hoic DART
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ddi chimg (Fig.13, Db thi H so v6i cac dd thi F va G). Khi dém s6 luong t& bao T
(nhuém mau CD8 va CD4) va su hoat hod (nhuom mau CD25) dugc thir nghiém, thi
céc té bao T co ting trudng va duge hoat hoa trong mau DART-A (Fig.14, twong Umg
dd thi T va dd thi L,) so véi mau khong duoc diéu trj hodc DART doi chimg (Fig.14,
tuwong Gng cac dd thi H, G, K vaJ).

Vidull

Su biu hién bé mat CD123 trén té bao non é&c tinh bénh bach chu va té bao gdc trong

mau md cip mot tir bénh nhdn AML 2

Dé xéc dinh kiéu biéu hién CD123 trong cac mAu cdp mdt bénh nhan AML 2,
tuy xuong cua bénh nhan AML cép mot duge bao quan lanh va céc mau PBMC dugc

danh gia vé su biéu hién bé mit CD123 & t& bao non 4c tinh bénh bach cau.

Sy bidu hién CD123 & té bao non &c tinh bénh bach ciu trong céc té bao don nhan tuy

xuong (BMNC)

Téng c@ﬁg 0,5x10° t bao don nhan tuy xuong (BM MNC) va t& bao don nhan
méAu ngoai vi (PBMC) tir bénh nhan AML 2 dugc dénh gia v& dic diém nhan biét t&
bao non 4c tinh bénh bach ciu. Té bao non 4c tinh bénh bach cu dugc nhan biét bang
céch sir dung chi thi tuy bao CD33 va CD4S. Nhu duge thé hién trén Fig.15, Db thi B,
94% 16 bao tir tuy xuong AML la t bao non 4c tinh bénh bach cau. Nhan biét quin thé
t bao T bing kha ning bidu hiégn CD3. Nhu dugc thé hién trén Fig.15, P thi C,
khoang 15% té bao tir mau tuy xwong AML va PBMC la céc té bao T.

Vidu 12

Thir nghiém tidu diét CTL tu than bing céch st dung mau bénh phim cip mot cua
bénh nhan AML 2

M3u bénh phdm AML cép mot dugc bao quan lanh (cac té bao don nhan tuy
xuong (BM MNC) va céc t8 bao don nhan méu ngoai vi (PBMC) tir bénh nhén AML 2
duoc rd dong trong RPMI 1640 voi FBS 10% va dé hoi phuc qua dém & nhiét do 37°C
trong 5% CO. Rira cc té bao nay bang mdi trudng thir nghiém (RPMI 1640+FBS
10%) va xac dinh sb luong té bao sdng sét duge bang phuong phap loai trix Xanh
Tryptan. 150.000 t& bao/13 trong 150 uL mdi trudong thir nghiém duoc thém vao dia
day chit U 96 16 (BD Biosciences). Khang thé doi dac hiéu kép CD123 x CD3 duogc
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lam t8i wu trinh tu (DART-A) va khang thé doi ddc hiéu kép ddi ching (DART ddi
ching) dugc pha lodng dén cac ndng 6 0,1, va 0,01 ng/mL, va 50 puL mdi dich pha
loding duoc thém vao tumg 15 (thé tich cudi cing = 200 pL). Chuén bi mdi dia thi
nghiém riéng cho timg thoi didm (48, 72, 120 va 144 gid) va i cic dia & nhiét d6 37°C
frong ta G CO2 5%. O mdi thi diém, cac té bao duge nhudm mau bing cac khang thé
CD4, CD8, CD25, CD45, CD33, va CD123. Phén tich cdc té bao da duoc danh dau
trong may dém té bao theo dong chay FACS Calibur c6 trang bi phin mém CellQuest
Pro, phién ban 5.2.1 (BD Biosciences). Tién hanh phan tich dit liéu bang cach st dung
phén mém Flowjo v9.3.3 (Treestar, Inc). Xé4c dinh sy tang truong t& bao T bang cach
chin quin thé té bao CD4+ va CD8+ va xéc dinh mic hoat hod bing cach do MFI ctia
CD25 & cac quin thé t& bao bi chin CD4+ va CD8+. Nhin biét quén thé té bao non 4c
tinh bénh bach cAu bang cach chin CD45+CD33+.

Suy kiét té bao khdi u ty than, ting truéng va hoat hod té bao T trong cac mau bénh
phim cip mot tir bénh nhan AML 2

P& x4c dinh hoat tinh qua trung gian khang thé d6i dic hidu kép CD123 x CD3
duoc lam t6i vu trinh tw (DART-A) trong cac mAu bénh phim cp mot ctia bénh nhan
AML 2, ciac miu bénh phém nay dugc u voi DART-A & ndng d6 0,1 hodc 0,01 ng/mL
va ph?m tram t& bao non 4c tinh bénh bach ciu va té bao T duogc xdc dinh ¢ cac thoi
didm khac nhau sau khi didu tri. Vide G cdc mau tuy xuong cdp mot AML véi DART-
A gly suy kiét quﬁn thé té bao bénh bach ciu theo thoi gian (Fig.16, Do thi A), kém
theo su ting trudng ddng phat cua cac t& bao T ton luu (ca CD4 va CD8) (tuong Ung
Fig.16, Db thi B va Fig.16, D thi C). é xdc dinh xem céc té bao T c6 dugce hoat hod
hay khong, nhuém mau cac té bao dbi véi CD25 hodic Ki-67, hai chi thi vé kha ning
hoat ho4 t& bao T. Nhu dugc thé hién trén Fig.17, do thi A va b thi B, viéc i cdc mau
tuy xuong cip mot AML v6i DART-A gdy hoat hoa té bao T. Céc dit lidu nay 1a & thoi
diém 144 gio.

Nhudém mau ndi bao dbi véi Granzyme B va Perforin

Pé x4c dinh ndng d nodi bao cua granzyme B va Perforin trong cac té bao T,
tién hanh thr nghiém CTL. Sau khoang 18 gid, nhudm mau cac té bao tir dia thir
nghiém bang cac khang thé khang CD4 va khang CD8 béng cach u trong 30 phut &
nhiét d6 4°C. Sau khi nhuém mau bé mat, u céc té bao nay trong 100 pl dich dém cb
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dinh va thim thiu trong 20 phét & nhiét do 4°C. Rira cac té bao bang dich dém tham
thAuw/rira va 0 trong 50 pl hdn hop khang thé granzyme B va perforin da dugc pha
trong 1X dich dém thim thiw/rtra ¢ nhiét d6 4°C trong 30 phut. Tiép d6 rira cac t€ bao
nay bang 250 ul dich dém thAm thau/rira va tai tao huyén phu trong dich dém thdm
thAu/rtra ¢ phan tich FACS.

Piéu hoa ting Granzyme B va Perforin bdi khang thé doi dac hiéu kép CD123 x CD3
duoc 1am t8i wu trinh ty (DART-A) & céc € bao T trong qué trinh tidu diét dinh huéng

lai.

D& khao sat co ché c6 thé c6 dé gay doc té bao qua trung gian khang thé doi dac
hiéu kép CD123 x CD3 duoc lam t6i wu trinh ty (DART-A) ctia céc té bao T, xac dinh
ndéng do granzyme B va perforin ndi bao trong cac té bao T sau khi tiéu diét dinh
hudng lai. Khong co su diéu hoa ting granzyme B va perforin khi cac té bao T dugc
v6i khang thé dbi dic hiu kép dbi chung (DART dbi chimg). Nhan thy c6 su didu
hoa ting ndng d6 granzyme B va perforin & ca cac té bao T CD8 va CD4 véi khang
thd d6i dic hiéu kép CD123 x CD3 duge lam tdi uu trinh tw (DART-A) (Fig.17, D) thi
C va Db thi D). Thi vi 13, mitc diéu hoa ting & cac t€ bao T CD8 cao hon gln nhu gip
hai 14n so véi cac t& bao T CD4 (Fig.17, P thi C va Fig.17, P4 thi D). D li¢u nay
cho thiy ring kha ning tiéu diét té bao dich qua trung gian DART-A dugc didu tiét

thong qua con dudng granzyme B va perforin.
Vidu 13

Khéng thé d6i dac hidu kép CD123 x CD3 dugc lam tdi uwu trinh tu phan tng chéo vai
céc protein CD123 va CD3 ciia dong vat linh truong khong phai la nguoi.

P& dinh luong mtrc d0 lién két gitta khéng thé doi ddc higu kép CD123 x CD3
duoc lam t6i uu trinh tu (DART-A) va CD3 cua ngudi hodc khi dudi dai, tién hanh
phan tich BIACORE™. Phén tich BIACORE™ xéc dinh téc d6 phan ly, kd. Ai luc
lién két (KD) giita khang thé va dich ciia n6 14 ham sb ctia cac hing s6 dong hoc vé két
hop (tbc d6 két hop, ka) va phan ly (tdc do phén ly, kd) theo cong thire: KD =
[kd]/[ka]. Phan tich BIACORE™ str dung k¥ thut cong huong plasmon bé mat dé
tryc tiép do cic thong s6 dong hoc nay. CD3 tai td hop ctia ngudi hodc khi dudi dai
duge ¢b dinh truc tiép vao chit ndn. CD123 tinh khiét ctia ngudi hodc khi dudi dai

duoc bét gift va cb dinh vao chit ndn. Tién trinh phén ly theo thoi gian duoc xac dinh
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va tién hanh khop dit liéu hai gid tri. Thu duoc cac hing s6 va i lyc lién két bing cach
sir dung ty 18 khép lién két 1:1. Céc két qua phéan tich BIACORE™ so sénh lién két
v6i céc protein CD123 va CD3 cua ngudi so voi cua khi cynomologus dugc thé hién
trén Fig.18. Ai luc lién két v6i protein CD123 (Fig.18D) va CD3 (Fig.18B) cia khi
dudi dai 1a tuong duong voi 4i luc lién két ddi voi cac protein CD123 (Fig.18C) va
CD3 (Fig.18A) cua nguoi.

Vidu 14

Suy kiét bach cAu don nhan to ty than in vitro v6i cac PBCM clia ngudi va khi duoi
dai

Céc PBMC tir mAu méu toan phén ctia ngudi hodc khi dudi dai dugce cho vao
cac dia day chit U & mat do t& bao 200.000 té bao/I1d trong 150 pL mdi trudong thu
nghiém. Pha lodng cic khéng thé doi dc hiu kép CD123 x CD3 dugc lam t61 wu trinh
tu (DART-A hodc DART-A w/ABD) trong mdi truong thtt nghiém. 50 pL mdi pha
lodng cta DART-A hoic DART-A w/ABD duoc thém vao dia chira cac PBMC trong
cac 13 13p lai hai 1an. U cAc dia nay trong khoang thoi gian tir 18 dén 24 gid & nhiét do
37°C. Sir dung cac dich ndi trén bé mit dé xéc dinh d¢ gay doc té bao nhu néu & trén.
Nhu dugc thé hién trén Fig.19 (@) thi A va dd thi B), nhén thiy c6 su suy kiét cac té
bao pDC & ca PBMC cua ngudi (Fig.19, Do thi A) va khi dudi dai (Fig.19, D) thi B).
Céc két qua nay cho thiy 1a pDC trong méu c6 thé duoc sir dung lam chi thi dugc luc
hoc cho cé4c nghién ctru dc tinh tién 1am sang & khi dudi dai.

Néu cin thuc hién ldp lai vi du nay, ngudi c6 hiéu biét trung binh trong linh vuc
ndy cé thé, trong gidi han hop 1y va chdp nhan dugc, thay dbi quy trinh md ta & trén
theo cach thich hop d 13p lai cac két qua da dé cap. Do do, quy trinh néu lam vi du

khong ndy cin phai tuan thi theo cach thuc sy nghiém ngat.
Vidu 15
Suy kiét t& bao tua tuong bao huyét & khi dudi dai duoc diéu tri bing khang thé doi
dic hidu kép CD123 x CD3 duge lam t6i vu trinh ty (DART-A)

L4 mot phan cta nghién ctru doc tinh xéc dinh khoang lidu ding, khi du6i dai
dugc cho ding khéng thé d6i dic hiéu kép CD123 x CD3 duogc lam t61 vu trinh tu
(DART-A) bing cach truyén trong 4 ngay & cac lidu dung 0,1, 1, 10, 30 100, 300, hodc
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1000 ng/kg. DART déi chimg duge st dung & lidu dung 100 ng/ke. Dé nhén biét cac
pDC va quan thé t& bao bach ciu don nhan to trong PBMC cuia khi dudi dai, cac té bao
duge dénh du bing khéng thd CD14-FITC. Céc bach cau don nhén to duge nhén biét
12 quin thd CD14* va cac pDC duge nhan biét 1a quan thé CD14'CD123". Nhu duge
thé hién trén Fig.20, dd thi K va d6 thi L, cac pDC bi suy kiét 4 ngay sau khi truyén
DART-A & lidu thép 10 ng/kg. Khong nhan thdy ¢6 su suy kiét pDC & khi duoc didu
trj biing khang thé dbi dic hiéu kép ddi chimg-(DART dbi chimg) hodc khi duoc diéu
tri bing chit dén thubc + chit mang & thoi diém 4 ngay nay (Fig.20, tuong tng cdc a6
thi G, H, C va D). Xéc dinh néng dd xytokin cua interferon-gamma, TNF-alpha, IL6,
IL5, IL4 va IL2 & 4 gio sau khi truyén. C6 su ting rét it hogc khong ting d6i voi ndng
dd xytokin & cac con khi dugc didu tri béng DART-A so véi cac con khi dugc didu tri

bing DART dbi chiimg hogc chat dan thudc.

Fig.21 va Fig.22 thé hién céc két qua phan tich FACS cta cac té bao B (CD20%)
(Fig.21, D4 thi A), céc bach cau don nhan to (CD14%) (Fig.21, Db thi B), céc t& bao
giét tu nhién (NK) (CD159°CD16%) (Fig2l, Do thi C), pDC (CD123%, CD14)
(Fig.21, Db thi D), va céic té bio T (tng cong, CD4", va CD8") (tuong tmg Fig.22, DS
thi A, Fig.22, P4 thi B, va Fig.22, D6 thi D).

Viéc diéu tri cho cac con khi bing DART ddi chimg khong c6 tic dung dang ké
dén cac lympho bao T hodc B, céq té bao NK, céc bach cﬁu don nhan to va pDC. Viéc
didu tri cho céc con khi bing DART-A & lidu ding 10 ng/kg/ngdy hodc cao hon lam
tiéu huy cac pDC (Fig.21, Db thi D). Khi d6 suy kiét pDC 1a hoan toan va kéo dai,
quay trd lai muc trude khi dung thubc vai tudn sau khi ngimg diu tri. Nong d6 trong
méu ctia cac lympho bao T giam di khi st dung DART-A, nhung quay tr¢ lai mc
truée khi ding thude vao cudi mi tudn diéu tri, didu ndy goi y réng cac thay ddi 1a vé
mt van chuyén chit khong phai sy gy suy kiét thuc su. Lympho bao T CD4 va CD8
ddu c6 kidu bidu hién nhu nhau. Chi thi hoat hod lympho bao T, CD69 (Fig.22, Pd thi
C), chi & mirc gin duong tinh & cc té bao trong méau va khong phat hién duge khi diéu
tri bing DART-A. Muc lympho bao B, bach cAu don nhan to va té bao NK dao dong
trong dot diéu tri bang DART-A véi d6 bién thién déng ké giita cac con khi. Xu hudng
ting ndng d¢ trong méau ctia lympho bao B va bach cdu don nhén to dugc thiy & ca hai

con khi & liéu dung cao nhat.
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Tém lai, cac két qua trén chimg to hiéu luc tri liéu cua khéang thé doi dic hiéu
kép CD123 x CD3 dugc 1am t6i vu trinh ty (DART-A). Khang thd d6i dac hidu kép
CD123 x CD3 dugc 1am ti wu trinh ty (DART-A) niy c6 thé duoc st dung lam chat
trj lidu d& didu tri nhidu loai bénh va tinh trang bénh, bao gom: bénh AML, bénh ABL
(ALL), bénh CLL, bénh MDS, bénh pDCL, bénh bach cau té bao Mantle, bénh bach
cAu té bao nhung mao, bién dbi Ricter cua bénh CLL, con t& bao non 4c tinh ctia bénh
CML, bénh BLL (ph&n nhém CD123+) (xem Vi du 2); bénh luput tu mién (SLE), di

{ing (cc bach chu wa kiém 1a CD123+), bénh hen, v.v.
Vidu 16

Céc tinh chit tvong duong cta khang thé d6i dic hiéu kép CD123 x CD3 duogc lam t61
wu trinh tw (DART-A) va khang thé do6i dic hidu kép CD123 x CD3 khong duge lam
t81 wu trinh ty (DART-B)

Loi ich bt ngd va cac tinh cht clia khang thé doi dic hi¢u kép CD123 x CD3 dugc

lam t4i wu trinh tu

Nhu d& cdp & trén, DART-A va DART-B duoc thiét ké tuong tu nhau va
polypeptit thir nhAt ctia hai ciu tric nay bao gdm, tir dAu tan N dén dau tan C, dAu tan
N, mién VL ciia khang thé don dong ¢6 kha nang lién két voi CD3 (VLcps), peptit lién
két can thiép (tac nhan lién két 1), mién VH ciia khang thé don dong c6 kha nang lién
két voi CD123 (VHcepi23), tac nhan lién két 2, mién vong xoén E, va d4u tan C. Tuong
tu, polypeptit thit hai clia hai chu truc nay bao gom, tlr diu tan N dén dau tan C, dau
tan N, mién VL ctia khéng thé don dong c6 kha ning lién két véi CD123 (VLcpns),
peptit lién két can thiép (tic nhan lién két 1), mién VH cta khing thé don dong c6 kha

ning lién két véi CD3 (VHcps), tac nhén lién két 2, mién vong xo4n K va dau tan C.

Nhu chi ra trong Vi du 1, ca hai khang thé d6i dic hiéu kép CD123 x CD3 déu
duoc xéc dinh 13 c6 kha ning lién két dong thoi voi CD3 va CD123. Ngoai ra, nhu
dugc dé cap trong Vi du 3 va trén Fig4, dd thi C va dd thi D, hai khang thé d6i dic
hiéu kép CD123 x CD3 nay thé hién kha ning tiéu diét dinh huéng lai manh véi ndng
d6 cAn dé dat 50% hoat tinh t6i da (EC50) ¢ khoang nong do duéi ng/mL, bét ké tinh
dic hiéu lién két epitop CD3 (DART-A so véi DART-B) & cac dong té bao dich véi

mirc biéu hién CD123 cao. Do d6, céc thay d6i khong dang k& & trinh tu cu thé cta cic
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khang thé doi dic hiéu kép CD123 x CD3 nay khong loai bd hoan toan hoat tinh sinh

hoc.

Tuy nhién, trong tht ca cac dong t& bao dugc thir nghiém, DART-A duogc xac
dinh 14 c6 hoat tinh hon va tac dung ti€u diét duoc dinh hudng lai manh hon so v6i
DART-B (xem, vi dy, Fig.4, cdc @b thi A, C, va D). Do d6, DART-A ¢ loi ich bat
ngd hon so vo6i DART-B tuong tu.

Vidu 17

Duoc 1y ctia DART-A ¢ dong vat linh trudng khong phai 1a nguoi dé diéu tri c4c bénh

ac tinh lién quan dén mau

Chudi alpha thu thé intolokin 3 (IL-3), CD123, dugc bidu hién qua muc trén
céc t8 bao 4c tinh & nhidu loai bénh 4c tinh lién quan dén mau (“Interleukin-3 Receptor
Alpha Chain (CD123) Is Widely Expressed In Hematological Malignancies”,
Haematologica 86:1261-1269, (2001) cia Munoz, L. et al.; “CD123 Is A Membrane
Biomarker and A Therapeutic Target In Hematological Malignancies” Biomark. Res.
2:4, (2014) cta Testa, U. et al.) va c6 lién quan dén su tién lugng xAu cta bénh (“High
Levels Of CD34+CD38low/-CD123+ Blasts Are Predictive Of An Adverse Outcome
In Acute Myeloid Leukemia: A Groupe Ouest-Est Des Leucemies Aigues Et Maladies
Du Sang (GOELAMS) Study”, Haematologica 96:1792-1798, (2011) cua Vergez, F.et
al.). Hon nita, CD123 d& dugc bao cdo la c6 bidu hién & té bao gbc bénh bach ciu
(LSC) (“The Interleukin-3 Receptor Alpha Chain Is A Unique Marker For Human
Acute Myelogenous Leukemia Stem Cells”, Leukemia 14:1777-1784, (2000) cua
Jordan, C.T. et al; “Monoclonal Antibody-Mediated Targeting Of CD123, IL-3
Receptor Alpha Chain, Eliminates Human Acute Myeloid Leukemic Stem Cells” Cell
Stem Cell 5:31-42, (2009) ctia Jin, L. et al.), ddy 1a déu higu hap dn gitp nhim dich
nguyén nhan gdc ré cta cac bénh nay. Nhét quin véi két luan nay, CD123 cling tham
gia vao vong 1ap tu tiét IL-3 duy tri sy cam Ung va phat trién bénh bach cAu, nhu duge
thé hién boi kha ning cta khang thé don dong phong bé CD123 trong viéc lam giam
su ghép té bao gbc bénh bach cAu va cai thién kha ning séng sot & mo hinh chudt nhét
bi bénh bach cAu tuy bao cép tinh (AML) (“Monoclonal Antibody-Mediated Targeting
Of CD123, IL-3 Receptor Alpha Chain, Eliminates Human Acute Myeloid Leukemic
Stem Cells”, Cell Stem Cell 5:31-42, (2009) ctia Jin, L. et al.). Tuy nhién, trong nghién
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ctru pha 1 & cac bénh nhdn AML nguy co cao, khang thé don dong nay khong thé hién
hoat tinh khang bénh bach cdu (“A Phase I Study Of Anti-CD123 Monoclonal
Antibody (mAb) CSL360 Targeting Leukemic Stem Cells (LSC) In AML”, J. Clin.
Oncol. 28(Suppl):e13012, (2010) ctia Roberts, A. W. et al.). Do d6, mong mudn ¢6 cac
phuong phép huéng dich CD123 thay thé, bao gdm céc phuong phap lam suy kiét.
Mic dit CD123 duge biéu hién boi phan nhém cée t€ bao ngudn tao mau (HPC) binh
thuong, céc t& bao gbc tao mau (HSC) biéu hién rat it cho dén khong biéu hién CD123
(“The Interleukin-3 Receptor Alpha Chain Is A Unique Marker For Human Acute
Myelogenous Leukemic Stem Cells”, Leukemia 14:1777-1784, (2000) cta Jordan,
C.T. et al.; “Regulation Of Th17 Cell Differentiation and EAE Induction By MAP3K
NIK”, Blood 113:6603-6610, (2009) cta Jin, W. et al.), diéu nay cho thdy cac phuong
phap 1am suy kiét t& bao CD123 cho phép khoi phuc lai thong qua qué trinh tao mau
binh thudng.

Tao diéu kién cho céc lympho bao T trong co thé bénh nhan hudng dich cac té
bao bénh bach cau 1a phuong phap tri liéu mi2n dich c6 trién vong dé diéu tri cac bénh
4c tinh lién quan dén mau. Tiém ning tri liéu ctia phuong phdp nay da dugc thtr
nghiém bing céch st dung blinatumomab (BiTE gdc khéng thé dic hiéu kép co kha
nang lién két ca khang nguyén CD3 va CD19 ciia t€ bao B) & céc bgnh nhén cé u bach
huyét t¢ bao B va bénh bach ciu nguyén bao lympho chp tinh tién chat B
(“Immunopharmacologic Response Of Patients With B-Lineage Acute Lymphoblastic
Leukemia To Continuous Infusion Of T Cell-Engaging CD19/CD3-Bispecific BiTE
Antibody Blinatumomab”, Blood 119:6226-6233, (2012) cua Klinger, M. et al;
“Long-Term Follow-Up Of Hematologic Relapse-Free Survival In A Phase 2 Study Of
Blinatumomab In Patients With MRD In B-Lineage ALL”, Blood 120:5185-5187,
(2012) cta Topp, ML.S. et al.; “Targeted Therapy With The T-Cell-Engaging Antibody
Blinatumomab Of Chemotherapy-Refractory Minimal Residual Disease In B-Lineage
Acute Lymphoblastic Leukemia Patients Results In High Response Rate and
Prolonged Leukemia-Free Survival”, J. Clin. Oncol. 29:2493-2498, (2011) cua Topp,
M.S. et al.).

| Céc phén tir khang thé doi dic hiéu kép CD123 x CD3 theo sang ché, nhu
DART-A, bao gdm phuong thirc dua trén khang thé dic hiéu kép thay thé ma dem lai

d6 6n dinh cai thién va cac ddc tinh san xuAt manh hon (“Effector Cell Recruitment
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With Novel Fv-Based Dual-Affinity Re-Targeting Protein Leads To Potent Tumor
Cytolysis and In Vivo B-Cell Depletion”, J. Mol. Biol. 399:436-449, (2010) cua
Johnson, S. et al.; “Application Of Dual Affinity Retargeting Molecules To Achieve
Optimal Redirected T-Cell Killing Of B-Cell Lymphoma”, Blood 117:4542-4551,
(2011) cua Moore, P.A. et al.).

Pé chimg t6 tinh wu viét va do hitu hiéu clia cdc phén tir khang thé doi dic hidu
kép CD123 x CD3 theo sang ché, hoat tinh cia DART-A néu trén in vitro va O cac mo
hinh tién 14m sang bénh bach ciu dugc khing dinh, va céac tinh chét duge dong hoc,
duoc luc hoc va duge 1y an toan ctia né ¢ khi du6i dai (Macaca fascicularis) dugc danh
gia so voi DART dbi chimg néu trén (dac hiéu kép ddi v6i CD3 va fluoresxein) hodc

“DART-2 d6i chimg” ma dic higu kép d6i voi CD123 va fluoresxein).

Trinh ty axit amin ctia chudi polypeptit thir nhét ctia “DART-2 d6i chimg” (CD123VL
— Téc nhan lién két— 4-4420VH — T4c nhén lién két— vong xoén E; cac tic nhan lién
két duoc gach chan) (SEQ ID NO:58):

LAVSLGERVT

DFVMTQSPDS
KLLIYWASTR
PYTFGQGTKL
SDYWMNWVRQ
SVYLQOMNNLR
EKXKEVAALEKE

Trinh ty axit amin cua chudi polypeptit thir hai ctia “DART-2 dbi chimg” (4420VL —
T4c nhan lién két— CD123VH — Téc nhan lién két— vong xoén K) (SEQ ID NO:59):

DVVMTQTPFS
VLIYKVSNRF
WTFGGGTKLE
DYYMKWVRQA
MELSSLRSED
LKEKVAALKE

ESGVPDRFSG
EIKGGGSGGG
SPEKGLEWVA
VEDMGIYYCT
VAALEKEVAA

LPVSLGDQAS
SGVPDRFSGS
IKGGGSGGGE
PGQGLEWIGD
TAVYYCARSH
KVAALKEKVA

ELISA hai chtc ndng

MSCKSSQSLL
SGSGTDFTLT
GEVKLDETGG
QIRNKPYNYE
GSYYGMDYWG
LEK

NSGNQKNYLT WYQQKPGQPP
ISSLQAEDVA VYYCQNDYSY
GLVQPGRPMK LSCVASGFTF
TYYSDSVKGR FTISRDDSKS
QGTSVTVSSG GCGGGEVAAL

ISCRSSQSLV HSNGNTYLRW YLQKPGQSPK

GSGTDFTLKI
EVQLVQSGAE
IIPSNGATFY

SRVEAEDLGV YFCSQSTHVP
LKKPGASVKV SCKASGYTFT
NQKFKGRVTI TVDKSTSTAY

LLRASWFAYW GQGTLVTVSS GGCGGGKVAA

ALKE

Pia ELISA MaxiSorp (Nunc) phu IL3R-alpha d2 tan ctia nguoi hodc khi dudi
dai (0,5 pg/mL) qua dém trong dich dém bicacbonat dugc phong bé bing BSA 0,5%;
Tween-20 0,1% trong PBS (PBST/BSA) trong 30 phtt & nhiét d6 trong phong. Pua
cac phan t¢ DART-A vao, tiép d6 thém 1An lugt CD3ed-biotin clia nguoi va
Streptavidin HRP (Jackson ImmunoResearch). Phat hién hoat tinh HRP bang cach

-79-



32272

chuyén hoé co chét tetrametylbenzidin (BioFX) trong 5 phut; chAm dat phan tng bang
40uL/13 dung dich H2SO4 1% va doc do hép thu & bude séng 450 nm.

Phéan tich cong hudng plasmon bé mit

Phan tich kha néng lién két cac protein CD3 hodc CD123 clia ngudi va khi dudi
dai cia DART-A bang cach st dung BIAcore 3000 (GE, Healthcare) nhu Johnsoﬁ, S.
et al. md ta trong tai liéu: (“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. 399:436-449, (2010)) va Moore,b P.A. et al. trong
(“Application Of Dual Affinity Retargeting Molecules To Achieve Optimal Redirected
T-Cell Killing Of B-Cell Lymphoma”, Blood 117:4542-4551, (2011)). Vién tét 13, cic
nhém carboxyl trén chip cam bién CMS5 dugc hoat hod bang cach tiém N-etyl-N-
(3dietylamino-propyl) carbodiimit 0,2M va N-hydroxy-sucxinimit 0,05M. Tiém CD3
ho#ic CD123 (1pg/ml) d3 tan 1én bé mat CM5 d hoat hod trong natri-axetat 10mM, do
pH = 5,0, & tbc do dong chay 5 pL/phit, tiép d6 1a etanolamin 1M d8 khir hoat hod.
Tién hanh cac thir nghiém lién két trong HEPES 10mM, d6 pH = 7,4, NaCl 150mM,
EDTA 3mM va chat hoat dong b& mit P20 0,005%. Tién hanh tii tao céc b& mit thu
thé d4 ¢b dinh bing cach tiém theo nhip glyxin 10mM, d6 pH = 1,5. Xéc dinh cac gid
tri KD bang cach khép tdng thé cac dudng cong lién két vao md hinh lién két 1:1
Langmuir (phén mém BIAevaluation v4.1).
Thir nghiém tiéu diét t€ bao

Cac dong t& bao dung cho thir nghiém ti€u diét t& bao c6 dugc tit Thu vién
Gibng chuin Hoa Ky (ATCC) (Manassas, VA). Phan 1ap cac PBMC tlr mau d6i tuong
cho khoé manh bang cach sit dung b kit Ficoll-Paque Plus (GE Healthcare); tinh ché
céc t& bao T bing bo kit chon loc 4m tinh (Life Technologies). Xé4c dinh mét do bé mit
t6 bao CD123 bing cach st dung cidc hat Quantum Simply Cellular (Bangs
Laboratories, Inc., Fishers, IN). Tién hanh cac thit nghiém vé tinh gay doc té bao theo
Moore, P.A. et al. md ta trong tai liu: “Application Of Dual Affinity Retargeting
Molecules To Achieve Optimal Redirected T-Cell Killing Of B-Cell Lymphoma”,
Blood 117:4542-4551, (2011). Vén tit 13, cac dong t& bao dich (10° té bao/mL) duoc
didu tri bang dich pha logng theo bac cua cac protein DART-A hodc DART d6i chimg

khi ¢6 mit cac & bao T & 13 18 t& bao tdc dong:té bao dich chi dinh va & & nhiét do
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37°C qua dém. Xac dinh muc ti€u diét t& bao dudi dang muc giai phéng lactat
dehydrogenaza (LDH, Promega) trong dich ndi nudi ciy. Pdi véi muc tiéu diét té bao
dua trén dong chay, cc té bao dich duge danh dau bing CMTMR (Life Technologies)
va theo ddi su tiéu diét t& bao bang cach st dung may dém té bao theo dong chay
FACSCalibur. Dit liéu dugc phan tich bing st dung phdn mém PRISM® 5
(GraphPad) va dugc trinh bay dudi dang phén trim gdy doc té bao.
Dugc ly & khi dudi dai

Tién hanh cac thtt nghiém trén dong vat linh truéng khong phai la nguoi &
phong thi nghiém Charles River Laboratories (Reno, NV), theo hudng din cua Hoi
dbng Chim s6c va St dung Dong vat dia phuong (JACUC)’. Khi dudi dai (Macaca
fascicularis) gdc Trung qubc, chua qua thi nghiém, dugc nhén gibng cho muyc dich nay
(d6 tudi: 2,5-9 tudi, khoang can nang: 2,7-5 kg) dugc truyén qua tinh mach chét din
thubc hoiic DART-A qua tinh mach dui va tinh mach canh bing cach st dung bom
truyén lap trinh dugc chay béng pin (CADD-Legacy®, SIMS Deltec, Inc., St. Paul,
MN). Thu gom cac miu mau ngoai vi hodc tuy xuong trong cac bng nghiém chura chat
chéng déng mau & cc thoi diém chi dinh. Tién hanh phén tich kiéu hinh b mit t& bao
béng méy phan tich LSR Fortessa (BD Biosciences) c6 trang bi laze c6 cac budc song
488nm, 640nm va 405nm va cic khang thé dudi day: CD4-V450, CD8-V450, CD123-
PE-Cy7, CD45-PerCP, CD4-APC-H7, CD8-FITC, CD25-PE-Cy7, CD69-PerCP, PD-
1-PE, TIM3-APC, CD3-Pacific Blue, CD95-APC, CD28-BV421, CD16-FITC, CD3-
Alexa488, CD38-PE, CD123-PE-Cy7, CD117-PerCP-Cy5.5, CD34-APC, CD90-
BV421, CD45RA-APC -H7 va CD33-APC (BD Biosciences). S6 lugng tuyét dbi cua
céc t& bao dugc xac dinh bing céch st dung TruCOUNT (BD Biosciences). Xac dinh
néng do trong huyét thanh cta xytokin IL-2, IL-4, IL-5, IL-6, TNF-a, va IFN-y béng
b6 kit Th1/Th2 Cytokine Cytometric Bead Array dung cho ddng vét linh truéng khong
phai 12 ngudi (BD Bioscience). Xac dinh ndéng d6 DART-A trong cac mAu huyét thanh
khi bing cach sit dung thir nghiém midn dich ‘sandwich’ c6 phét hién dién hoa phat
quang (MesoScale Diagnostics, MSD, Rockville, MD). Vin t&t 13, dia thir nghiém
(MSD) duoc phii bing IL-3 Ra ngudi téi t6 hop (R&D System) va phong bé bang BSA
5%. Ap dung céc tiéu chuén hiéu chinh hodc céc mau thir d& pha lodng, tiép d6 bd
sung thém khéng thé don dong da dugc biotinyl hod c6 kha nang lién két dac hicu
mién vong xo0én E (SEQ ID NO:34) va mién vong xodn K (SEQ ID NO:35) néu trén
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ctia phan tir A. Thé lién hop streptavidin dugc dénh ddu SULFO-TAG™ (MSD) duge
thém vao va su hinh thanh phiic hop dugc phén tich trén may tao anh MSD
SECTOR®. X4c dinh ndng d6 DART-A tir cic dudng cong tidu chudn tao ra bang

céch khép dit lidu cudng d dnh séng vao m6 hinh logic ndm tham s0.

Qua x4c dinh dic tinh hod ly cua DART-A da tinh ché cho thdy ring
heterodime ddng nhat c6 phan tir khéi bing 58,9 kDa (Fig.23; Fig.24A-Fig.24B), phan
tir ndy 6n dinh & khoang nhiét do tir 2 dén 8°C cho dén 12 thang trong PBS. Phén tich
SPR cho thiy rdng DART-A c6 éi lyc lién két ghn nhu nhau véi cac khéng nguyén dé
tan CD3 va CD123 cua ngudi va khi dudi dai (Fig.25A-Fig.25D va Bang 7). Hon nita,
DART-A lién két ddng thdi ca hai khang nguyén du6i hinh thirc ELISA trong d6 st
dung CD123 ngudi hogc CD123 khi dé bit gitr va CD3 nguoi @& phat hién (Fig.26A-
Fig.26B), va cho thdy su lién két tuong tw v6i cac lympho bao T cua ngudi va khi
(Fig.26C-Fig.26E). Dir ligu trong Bang 7 1a gi4 tri trung binh cta 3 thir nghiém doc

1ap, m&i thir nghiém duogc tién hanh hai lan.

Hiing s6 phén ly can bang (K,) d6i véi lién k§ iﬁi 17)ART-A v6i CD3 va CD123 ciia ngudi va khi
dudi dai
Khéng nguyén ks (l:SP) ke (i—ISD) Kp (- D)
M's) (s) (nM)

CD3&/5 cta ngudi 5,7 (0,6)x 10" 5,0 (+£09)x 10 9,0£23
CD3e/5 ciia khi dudi dai 5,5 (0,5)x 10° 5009 x10° | 9223
CD123-His ciia ngudi 1,6 (£0,4)x 10° 1.9 (£0,4)x 10" 0,13 40,01
CD123-His ciia khi dudi dai 1,5(+03)x 10° 40(0,7)x10" | 027£0,02

DART-A didu tiét qua trinh tiéu diét duge dinh huéng lai béi cac lympho bao T cia
nguoi hodc khi dudi dai

DART-A didu tiét qué trinh tiéu diét t& bao dich dwoc dinh hudng lai bdi cac té
bao tac dong ciia ngudi hodc khi khang lai cac dong té bao bénh bach ciu Kasumi-3
CD123+ (Fig.27A-Fig.27D), qué trinh nay kém theo viéc gay cam Umg cac chi thi hoat
hoa. Khong thiy c6 hoat tinh khang lai cac dich 4m tinh véi CD123 (t& bao U937)
hodc v6i véi DART di chimg, diéu nay cho théy viée hoat hod té bao T tuyét dbi phu
thube vao su lidn két té bao dich va lién két don tri cia DART-A v6i CD3 1a khong du
dé khoi mao sy hoat hod t& bao T. Do CD123 dugc biéu hién bdi phan nhém céc bach
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cdu trong mau binh thudng, bao gbm cic pDC va cac bach ciu don nhén to (Fig.27E),
nén tic dung cia DART-A dugc khao sat tiép trong cac PBMC ngudi va khi binh
thuong.

Thiy c6 tic dung phan hang gifta cic PBMC clia ngudi, voi su suy kiét nhanh
chéng phu thudc lidu ding ciia céc t€ bao CD14:CD123™ *° (pDC va cac bach céu wa
kidm) thdy dugc ngay & thoi diém 3 gio sau khi bét dAu diéu tri, trong khi cac bach cau
don nhén to (& bao CD14+) vAn khong bi anh huéng & thoi diém nay (Fig.27F-
Fig.27G). Su suy kiét cic té bao CD14:CD123™® ° gia téng theo thoi gian & tat ca cac
ndng d6 phan tr DART-A, trong khi céc bach ciu don nhan to c6 gidm nhe & thoi
diém 6 gio va chi suy kiét sau 18 gio va ¢ ndéng dd cao hon 1 ng/mL. Vigc u cac
PBMC khi véi DART-A gdy suy kiét phu thudc liéu dung tuong duong doi véi cac té
bao CD14-CD123mi® 0 (Fig 27H), cling cb thém cho su that ring khi 1a loai dong vat
thich hop d& nghién ctru dugc Iy ciia DART-A (céc té bio CD14+ cta khi biéu hién rat
it hodic khong biéu hién CD123 va khong bi suy kiét).

Duoc dong hoc cia DART-A & khi dudi dai

Khi dudi dai duge chon 1a m6 hinh dugc ly thich hop dé phan tich DART-A
dua trén su phin bd twong duong cla ca hai khéng nguyén dich & loai nay so voi
ngudi dya trén hod m6 mién dich bang cdc mAb tién chat, nhit quéan véi cac thong tin
da cong bd (“Interleukin-3 Receptor Alpha Chain (CD123) Is Widely Expressed In
Hematologic Malignancies”, Haematologica 86:1261-1269, (2001) cua Munoz, L. et
al.; “TL-3 Receptor Expression, Regulation and Function In Cells Of The Vasculature”,
Immunol. Cell Biol. 74:1-7, (1996) ctia Korpelainen, E.I et al.).

Nghién ctru tién hanh theo sang ché bao gdbm 6 nhom didu tri, mdi nhém c6 8
con khi dudi dai (4 duc, 4 cai) (Bang 8). Tt ca cac nhém nay déu duge truyén lan thir
nhét 1a dbi chimg chét dan thubc; tiép d6 1a chat dan thudc hoic DART-A duoc st
dung qua dudng tinh mach cho cac dot diéu tri 4 tuAn. Nhom 1 dugc cho dung dbi
ching chét din thudc cho tht ca 4 1an truyén sau d6, con cdc nhém tir Nhom 2 dén
Nhém 5 duge truyén DART-A héng tuan véi cac lidu ding tang dan trong 4 ngay mdi
tudn cho tAt ca cac lan truyén sau d6. Nhom 6 duoc didu tri bang cch truyén DART-A
7 ngay lién tuc mai tudn véi cac lidu dung tang din cho tAt ca cac lan truyén sau do.

Phéc db 4 ngay truyén/3 ngdy nghi va 7 ngay truyén duoc thiét ké dé phan biét tac

-83-



32272

dung kéo dai véi tac dung nhét thoi lién quan dén viéc dung DART-A. Giét 2 con duc
va 2 con c4i m&i nhém khi két thuc pha didu trj (Ngay 36), con mb xéc cac con khi con
lai sau thoi gian phuc héi 4 tudn (Ngay 65). Phin nhom céac con khi c6 phat trién
khang thé khang thuéc (ADA) nhim khang lai Fv bién ddi gidng nhu ctia ngudi cua ca
CD3 va CD123 va céc dit lidu sau khi xuat hién ADA bi loai trir khoi phén tich PK.
T4t ca cac con khi d&u phoi nhiém DART-A trong thoi gian nghién ciru.

Bang 8 ,
Truyén DART-A
(7 ngay
. Nedy Chét dén (4 ngay truyén/3 ngdy nghi) truyén)
Lan nghién thudc ng/kg/ngay ng/kg/ngay
truyén ol [ng/kg/4 ngay] [ng/kg/7
ngay]
Nhém Nhém Nhém Nhdém Nhém Nhém
1 2 3 4 5 6
) ) Chétdin | Chétdin | Chétdan | Chitddn | Chitdan |  Chatddn
thuoc thudce thudc thude thudc thudce
) 3 Chatdan | 100 100 100 100 - 100
thudc [400] [400] [400] [400] [700]
3 15 Chat ,d?m 100 300 300 300 300
thude [400] [1200] [1200] [1200] [2100]
4 9 Chétdan | 100 300 600 600 600
thude [400] [1200] [2400] [2400] [4200]
5 29 Chat glﬁn 100 300 600 1000 1000
thude [400] [1200] [2400] [4000] [7000]
Hbi phuc | 36-65

Mo hinh hai ngin dugc st dung d8 uéc tinh cac théng s6 PK (Bang 9 va
Fig 28). Tiaa & ngén (4-5 phit), phan 4nh sy lién két nhanh chéng voi chc dich c6
trong mau; T12p cling ngén, nhu ky vong d6i voi phan tir c6 kich c& nay la s& thanh
thai qua than. Phan tich cac mAu huyét thanh dugc thu gom mdi 1an truyén xong tir cc
con khi nhém 6 cho thdy su gia tang phu thudc lidu ding cua Cmax DART-A. Trong
Bang 9, chit dén thudc 1a PBS, d pH = 6,0, chira 0,1 mg/mL albumin tai t6 hop clia
ngudi, 0,1 mg/mL PS-80, va rugu benzylic 0,24% dugc st dung cho tAt ca céc lan
fruyén chét din thubc trong 4 ngay dau ctia mdi tudn truyén, tiép d6 1a van hon hop
nay nhung khong c6 ruou benzylic cho 3 ngay con lai trong tudn ctia mdi tudn truyén.
DART-A duoc sut dung & céc thoi diém chi dinh bing cach truyén trong tinh mach lién
tuc dung dich chtra PBS, d6 pH = 6,0, chira 0,1 mg/mL albumin tai td hop clia ngudi,
0,1 mg/mL PS-80, va rugu benzylic 0,24% & nong do cn thiét.
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Bang9
Phan tich hai-ngin cac thong s6 PK ctia DART-A
& khi duoi dai
. 300 ng/kg/nga 600 ng/kg/ngay
Thong so (gié tri trui o %i ni i’ SD) (gia tri tgug)g binh +
C nax (PE/mL) 77,4 +9.4 113,8 +£33,5
AUC (gio*pg/mL) 7465 + 913 | 11188 + 3282
V, (L/kg) 1,078 £ 0,511 2,098 + 1,846
t,,» alpha (gio) 0,07 0,018 0,067 + 0,023
t1/2, beta (gid) 13,79 + 4,928 21,828 + 18,779
MRT (gid) 6,73 £ 3,327 9,604 + 8,891

Giai phéng xytokin & khi dudi dai duoc diéu trj bang DART-A

Véi cac tinh chat hoat hod té bao T cta DART-A, du doan dugc sy gia tang
lugng xytokin trong méu sau khi truyén va do d6 liéu dung ban dau thip duoc st dung
nhu phuong thttc “khit nhay”, dwa trén kinh nghiém ¢6 tir trude voi cac hop chat tuong
tu (xem tai lidu, vi dy, “Targeted Therapy With The T-Cell-Engaging Antibody
Blinatumomab Of Chemotherapy-Refractory Minimal Residual Disease In B;Lineage
Acute Lymphoblastic Leukemia Patients Results In High Response Rate and
Prolonged Leukemia-Free Survival”, J. Clin. Oncol. 29:2493-2498, (2011) cua Topp,
M.S. et al.; “Tumor Regression In Cancer Patients By Very Low Doses of A T Cell-
Engaging Antibody”, Science 321:974-977, (2008) cua Bargou, R. et al.). Trong s6 céac
xytokin dugc thir nghiém, IL-6 cho théy su thay dbi nhiéu nhét »khi truyén, mac du co
ban chét nhét thoi vé bién do t6i thiu va c6 khac nhau nhiéu gifta cac con vat va gifta
chc nhom (Fig.29A-Fig.29C). Ciing thy c6 I1-6 ting nhét thoi véi mic d6 nho sau khi
truyén chat dan thudc (toan bd Nhom 1 va tAt ca cac 1an truyén Ngay 1), didu nay cho
thiy d6 nhay cua xytokin ndy v&i Gng sudt didu khién. Tuy nhién, thiy c6 su gia ting
IL-6 phu thugc DART-A (<80pg/mL) trong huyét thanh & mot s con khi sau khi
truyén DART-A 1An tha nhat (100ng/kg/ngdy), su gia ting ndy quay tro lai muc co so
sau 72 gid. Thii vi 13, bién d giai phong IL-6 giam di voi mdi 14n truyén DART-A sau
do, ngay ca khi lidu dung gia tang tdi da dén 1000 ng/kg/ngay. Ciing nhan thdy c6 su
gia tang TNF-a t4i thidu va nhit thoi ¢6 lién quan dén DART-A trong huyét thanh
(<10pg/mL); nhu déi voi IL-6, nhan thy c6 su giai phong TNF-o véi bicn d6 16m nhat
sau khi truyén lan tha nhat. Khong c6 thay dbi lien quan dén DART-A & ndng do cla
IL-5, IL-4, IL-2, hodc IFN-y trong sudt thoi gian nghién ciru khi so véi cdc d6i ching.
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Két luan lai, sy giai phong xytokin dép tmg véi viée diéu tri cho céc con khi bang
DART-A 12 téi thidu, nhét thoi va 1a tac dung cia lidu dAu tién kiém soat dugc bang

céch tang dén liéu & d6i tuong.

Su suy kiét qua trung gian DART-A cua cac té bao bach cidu CD14/CD123" trong
mau in vivo’ |

Xac dinh n6ng d6 tuyét ddi cua cac té bao CD14-/CD123+ trong mdu trong subt
thoi gian nghién ctru nhu 12 diém cubi duoc luc hoc. Trong khi s6 lugng céc t& bao
CD123* trong Nhém dbi chimg 1 van 6n dinh theo thoi gian, thi viée didu tri bing
DART-A ¢6 lién quan dén su suy kiét manh cua cac t& bao CD14-/CD123+ (94-100%
s0 v&i muc co s trude khi nghién ciu) thiy duoc tlr thoi didm dau tién do dugc (72
gi®) sau khi bét dau truyén DART-A Jidu tht nhat (100 ng/kg/ngay) & tAt ca cac con
khi trong toan bd cac nhém didu tri tich cuc (Fig.30A-Fig.30C). Su suy kiét nay la kéo
dai, do kéo dai trong 3 ngdy nghi khong dung thuéc mdi tudn & cac nhoém tir Nhoém 2
dén Nhom 5, chi quay tré lai mitc co s6 trong thoi gian hoi phyc kéo dai. Dé loai tr
kha nang DART-A che gidu hodc diéu bién CD123 (trudng hop khong thé xay ra, khi
ndéng d6 DART-A trong mau thép), dém s§ luong pDC bang chi thi truc giao CD303.
Nhit quén voi dit lidu ciia CD123, pDC CD303+ b suy kiét twong tw & khi duoc diéu
tri bing DART-A (Fig.30D-Fig.30F).

Ndng d6 lympho bao T trong mau, phan tich hoat hod va phan nhém

Trai nguoc véi sy suy kiét kéo dai cua cac té bao CD123+ trong mau, DART-A
duoc st dung theo phac dd 4 ngay ding/3 ngay nghi (cac nhom tir Nhom 2 dén Nhom
5) ¢6 lién quan dén su dao dong theo tudn ctia cac té bao T trong mau, con khi st dung
theo phéc d6 truyén lién tuc 7 ngay thi khién giam ndng do té bao T trong mau mot
cach tuong ty sau lan dung thir nhéit, ndng do nay lam hdi phuc cham va khong c6 dao
dong ngay céa trong thoi gian dung thudc (Fig.31A- Fig.31C). Su khéc biét gifta hai
phéc dd lidu ding ny cho théy 1a tic dung ciia DART-A 1én céc t& bao lympho T 13
do van chuyén va/hodc tao bién d9, chir khong phai do suy kiét. Sau khi ngung dung
thudc, cac té bao T quay trd lai muc ndng d6 gap khoang 2 14n muc co s& trong thoi
gian hoi phuc. Viée truyén DART-A c6 lién quan dén su gia tang tan suét ity tién phu
thuoc phoi nhidm ciia céc té bao T biéu hién chi thi hoat hod mugn, PD-1, cu thé 1a &

céc t& bao CD4+, véi lidu ding & Nhém 6 biéu hién mirc tong thé cao nhit (Fig.31D-
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Fig.31I va Fig.32A-Fig.32F va Fig.33A-Fig.33F). Tim-3, mot chi thi c6 lién quan dén
su suy kiét té bao T, khong dugc phat hién thdy trén cac t& bao T CD4+ va chi & tan
suét thip trong s6 cac t& bao CD8+ (5,5-9,7%) va bao gbm 20,5-35,5% té bao duong
tinh kép v6i CD8+/PD-1+. Khong cé su thay ddi nhét quan b1 v6i chi thi hoat hod té
bao T sém, CD69, va chi c6 bién thién & mitc d6 vira phai dbi v6i sy bieu hien CD25 &
céc té bao trohg mau.

Dé loai trir su suy kiét sau khi s dung in vivo, kha ning gy doc té bao ex vivo
clia céc t bao tac dong di phan lap tir khi dudi dai truyén nhiéu lan DART-A duoc so
sanh v6i kha ndng nay cua cac t& bao tir khi chua qua thi nghiém. Nhu dugce thé hién
trén Fig.34, PBMC da phan 1ap tir khi dugc didu tri bing DART-A thé hién kha nang
gay doc té bao tuong duong véi céc t€ bao da phan 1ap tir khi chua qua thi nghiém,
didu nay cho thdy 1a viéc phoi nhiém DART-A in vivo khong tac dong bét loi dén kha

nang tidu diét cac t€ bao dich cua t& bao T.

Su phoi nhiém DART-A lam gia téng tin sult tuong ddi cua céc té bao CD4
ghi nhé trung uong va cac t& bao ghi nhé tic dong CD8+ khi sir dung quén thé té bao
T chua qua thi nghiém twong tmg (Fig.35A-Fig.35F va Fig.32A-Fig.32F va Fig.33A-
Fig.33F), didu nay cho thdy 1a viéc phoi nhiém DART-A kich thich su ting trudng

va/hodc van dong cta céc t€ bao nay.
T4c dung 1én qué trinh tao méu va céc tién chat tuy xuong

DART-A dung nap t6t & khi & tht ca cac lidu dung di thir nghiém; tuy nhién,
nhan thdy ¢6 sy gidm thuan nghich & céc thong sb hdng cdu & lidu dung cao nhét
(Fig.36A-Fig.36C). Viéc ldy miu mau thuong xuyén c6 thé 1a yéu t& gop phin tiém
4n, do cac con didu tri bing chét dan thudc thé hién su giam khéi luong héng ciu &
murc vira phai. Nhan thdy c6 dép tmg hdng cau ludi & tAt ca cac con khi, & muc liéu st
dung cao nhit (Nhém 6), tuy nhién, dap ng nay c6 vé khong manh bing dap Umg
giam tuong tw & khdi lugng hong cau (Fig.36D-Fig.36F). Phan tich hinh thai xét
nghiém kinh phét tuy xuong trong toan b nghién ctu khong cho két qua dang chuy.
Tuy nhién, phén tich dém té bao theo dong chay cho thdy ring tan sut cac té bao
CD123+ trong quén thé té bao tuy xuong am tinh dong chua trudng thanh (Lin-) gidm
di & céc con khi duoc didu tri bing DART-A khi két thic dot didu tri, tAn sudt nay
quay tr& lai mirc co s& khi két thic thoi gian hdi phuc (Fig.37A-Fig.37B). HSC (dugc
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xé4c dinh 1a cac & bao Lin-/CD34+/CD38-/CD45RA-/CD90+ (“Human Bone Marrow
Hematopoietic Stem Cells Are Increased In Frequency and Myeloid-Biased With
Age”, Proc. Natl. Acad. Sci. (U.S.A.) 108:20012-20017), (2011) cua Pang, W.W. et
al.) cho thdy do bién thién 16n gitta c4c nhom; Nhém 4-6 con khi duge didu tri bang
DART-A bidu hién sy giam & rét hon so véi mic trude khi didu tri tuong Ung, tuy
nhién, khong nhan théy su gidm & tAt ca cac nhom diéu tri so véi cac con khi duogc
didu tri bing chat din thudc. Dit liéu nay cho théy 14 HSC kém nhay vdi viéc hudng
dich bdi DART-A va nhit quan véi dit liéu thuan nghich da thdy duogc vé céc tac dong
bét loi khi didu tri bing DART-A dén qu trinh tao mau.

Nhu da thdy & trén, khi truyén trong 4 tudn theo phac dd 4 ngay truyén/3 ngdy
nghi hing tudn hodc phéac dd 7 ngay truyén & lidu bat ddu 12 100ng/kg/ngay sau do
ting dAn hing tuin 1én 300, 600, va 1.000ng/kg/ngdy, viéc st dung DART-A cho khi
dudi dai ¢6 su dung nap tot. Nhan thdy c6 su suy kiét cac té bao CD123+ trong mau,
bao gom cac pDC, sau khi bit dAu ding 1an dAu va kéo dai trong toan by nghién ctru Iy}
tAt ca cac liéu dung va phéc db. Ciing thdy c6 su giam hdi phuc duge cua tién chit
CD123+ tuy xuong. Su giai phong xytokin, la mdi quan ngai vé tinh an toan déng ké
nhit dbi véi liéu phap huéng dich CD3, duong nhur c6 thé kiém sodt dugc va nhét
quén véi te dung cua lidu dung d4u tién. Nhan thdy c6 hién tugng thiéu mau hdi phuc
duoc & mic vira phai 6 lidu ding cao nhét, nhung khong thay c6 su kién bét loi ndo

khéc (tring dich hodc sai dich).

Khi dudi dai 12 mé hinh dong vat thich hop dé danh gia dugc ly DART-A, do
tinh tuong ddng cao gifta cac gen ddng déng va kha ning ctia DART-A trong viéc lién
két v6i cac khang nguyén véi ai luc tuong tu va didu tiét qua trinh tiéu diét dinh hudng
lai d6i voi té bao T & ca hai loai. Hon nita, ca hai khang nguyén nay du duoc biéu
hién mot cach phit hop & khi va ngudi, bao gom su bidu hién tuong tu boi cac tién chat
tao mau va trong bao twong ndi mac cua nhidu md. Céc trudng hop ngoai 1€ thi yéu 13
bidu hién & cac té bao Leydig tinh hoan ¢ ngudi nhung khong biéu hién ¢ khi va biéu
hién CD123 & muc rat thép cho dén khong biéu hién & cic bach ciu don nhan to cta
khi so v&i nguoi.

Mbi quan ngai chu yéu lién quan dén cac phuong phép tri liéu ¢ hoat hoa té
bao T bao gdm su gidi phong cac xytokin va cac tac dung gy doc tinh té bao sai dich.

Mot nghién cliu gin day vdi chu trac dung hop mién dich scFv ddc hiéu kép

-88-



32272

CD3xCD123 c6 kha ning nhan bidt CD3 hod tri hai cho thdy hoat tinh khang bénh
bach ciu in vitro, nhung gy hoat ho& khong ddc hiéu cac té bao T va tiét ra IFN-y
(“Engineering A CD123xCD3 Bispecific scFv Immunofusion For The Treatment Of
Leukemia and Elimination Of Leukemia Stem Cells”, Protein Eng. Des. Sel. 25:561-
569, (2012) cia Kuo, S.R. et al.). Ban chat don trj ctia mdi nhanh lién két va dang
monome ddng nhét cao cia DART-A dam bao rang viéc hoat hoa té bao T chi phu
thudc vao sy lién két té bao dich: khong thiy c6 su hoat hoa té bao T khi khéng ¢6 cac
té bao dich hodc khi st dung phéan tit DART d6i ching chi c6 mdt nhanh huéng dich
CD3. Ngoai ra, céc liéu dung cao (lén dén 100ug/kg/ngdy) clia phan tt DART d6i
chimg khong khoi mao su giai phong xytokin ¢ khi dudi dai.

Liéu dung bét dau ctia phan tt DART-A 100ng/kg/ngay dugc dung nap tot, véi
sy gidi phéng xytokin ¢ muc t61 thiéu. Tuy nhién, c6 su giai phong b at xytokin khi
lidu dung bt dau cao (Spg/kg/ngay); tuy nhién, liéu ding nay co thé dat dugc mot
cach an toan bing cach ting dan Jidu hing tuan, diéu nay cho thdy viéc giai phéng
xytokin qua trung gian DART-A dudng nhu cha yéu 14 tac dung cta lidu dau tién. Su
suy kiét cac té bao dich CD123+, tir d6 loai bo nguon két ;101 CD3, c6 thé giai thich
cho tac dung cta liéu dung d4u tién: nhan théy co sﬁz suy kiét gﬁn nhu hoan toan té bao
CD123+ & c4c lidu ding thép trong khoang 3-10ng/kg/ngay, diéu nay cho thiy fé’mg
viéc giai phong xytokin in vivo la theo dap ng lidu ding c6 chuyén dich 50 VOl tinh
gdy doc t& bao. Profin dap tmg liu ding dbi véi tinh gdy doc t& bao va giai phong

xytokin bai cc té bao T ciia nguoi cling nhat quan v6i két qua quan sat nay.

Khir nhay té bao T, trong d6 viéc diéu hoa ting PD1 do DART-A cam mg c6
vai trd nhit dinh, duong nhu cling gop phan lam han ché su giai phong xytokin khi
truyén lidu dau tién cia DART-A. Céc nghién ciu gin day da cho théy rdng su bicu
hién PD-1 ting sau khi bt gift céc t& bao T cam Gng boi khang nguyén & cac vi tri
viém gop phén, théng qua céc tuong tac véi PD-L1, lam chdm dut tin hiéu ngimg, tir
d6 giai phong va khir nhay cac té bao nay (“Tuning Of Antigen Sensitivity By T Cell
Receptor-Dependent Negative Feedback Controls T Cell Effector Function In
Inflamed Tissues”, Immunity 40:235-247, (2014) cua Honda, T. et al.; “Strength Of
PD-1 Signaling Differentially Affects T-Cell Effector Functions”, Proc. Natl. Acad.
Sci. (U.S.A.) 110:E2480-E2489, (2013) cua Wei, F. et al.). P6i ing cua PD-I - cudng
dd tin hiéu TCR la kh@ng ddng déu: trong khi su ting sinh va san sinh xytokin duong
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nhu nhay nhit véi sy e ché PD-1, thi tinh gdy doc té bao lai it bj anh huong nhit
(“Strength Of PD-1 Signaling Differentially Affects T-Cell Effector Functions”, Proc.
Natl. Acad. Sci. (U.S.A.) 110:E2480-E2489, (2013) clia Wei, F. et al.). Nhat quén 14,
tidm ning gy doc té bao ex vivo cia cac t& bao T tir khi da truyén nhiéu 14n DART-A
1 tuong dwong v6i tiém ning nay cua cic té bao T tir khi chua qua thi nghiém, mic du
ndng d6 PD-1 ¢ tang & khi duge didu tri bing DART-A. Hon nifa, viéc didu hoa ting
PD-1 khéng keém theo su biéu hién TIM3, d4u 4n cho su suy kiét té bao T, nhu da
dugc thé hién d6i véi cac té bao T bi kich thich kéo dai béng cac khang thé CD3 hoic
céc lay nhiém man tinh (“T Cells From Patients Succeséfully Treated with OKT3 Do
Not React With The T-Cell Receptor Antibody”, Hum. Immunol. 26:123-129; Wherry,
E.J. (2011) “T Cell Exhaustion”, Nat. Immunol. 12:492-499, (1989) ctia Gebel, H.M.
et al.).

Sy suy kiét cdc t& bao CD123+ trong mau & céc con khi dugce diéu tri bang
DART-A 1a nhanh chéng va kéo dai trong cac ngay nghi khong dung thudc trong tuan
& phac d6 4 ngdy dung/3 ngdy nghi, nhit quén véi qud trinh thai loai té bao dich. Trai
lai, cac dao dong nhit thoi ctia cac té bao T trong mau c6 thé 1a do héu qua cua viée
van chuyén tir/dén cac mo va céc co quan lympho bao phuy thudc vao ndng do cia
DART-A. Viéc sit dung DART-A ki’.ch thich su ting trudng va/hodc van dong cua cac
lympho bao T da tiép xtc khang nguyén, cic t& bao uu tién cu tru trong mo va dé tac
dong hon dén chirc ning tic dong gy doc té Béo (“Physiologic and Aberrant
Regulation Of Memory T-Cell Trafﬁéking By The Costimulatory'Molecule CD28”,
Blood 109:2968-2977, (2007) ctia Mirenda, V. et al.; “Memory T-Cell Trafficking:
New Directions For Busy Commuters”, Immunology 130:15 8-165, (2010) cua
Marelli-Berg, F.M. et al.).

Su suy kiét céc t& bao binh thuong CD123+ c6 thé co vai trd tiém 4n. Cac pDC
va bach cu ua kiém biéu hién _CD123 & muc cao, so voi cac muc thép 0] bé_lch cau don
nhan to va bach ciu wa eosin (“Reciprocal Inhibition Of Binding Between Interleukin
3 and Granulocyte-Macrophage Colony-Stimulating Factor To Human Eosinophils”,
Proc. Natl. Acad. Sci. (U.S.A.) 86:7022-7026, (1989) cua Lopez, AF. et al;
“Interleukin-3 Receptor Alpha Chain (CD123) Is Widely Expressed In Hematologic
Malignancies”, Haematologica 86:1261-1269, (2001) cua Munoz, L. et al;
“Characterization Of Myeloid And Plasmacytoid Dendritic Cells In Human Lung”, J.
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Immunol. 177:7784-7793, (2006) cia Masten, B.J. et al; “Interferon-Gamma
Upregulates Interleukin-3 (IL-3) Receptor Expression In Human Endothelial Cells and
Synergizes With IL-3 In Stimulating Major Histocompatibility Complex Class II
Expression and Cytokine Production”, Blood 86: 176-182, (1995) cta Korpelainen, E.IL
et al.). Cac pDC di cho théy 13 ¢6 vai tro kiém soat mot sb virut & mo hinh chudt nhét
hodc khi cé lay khuin, mic du ching dudng nhu khong c6 vai tro quan trong trong
viéc kiém soat dap Ung midn dich v6i bénh cum (“Specificity and Function Of
Immunoglobulin Superfamily NK Cell Inhibitory and Stimulatory Receptors”,
Immunol. Rev. 155:127-133, (1997) ctia Colonna, M. et al.; “Plasmacytoid Dendritic
Cells Inhibit Pulmonary Immunopathology and Promote Clearance Of Respiratory
Syncytial Virus”, J. Exp. Med. 203:1153-1159, (2006) cua Smit, J.J. et al.). O cac md
hinh khéi u, pDC ¢6 thé kich thich su phat trién va di cin khdi u, trong khi su suy kiét
pDC lai ttc ché khéi u (“Depletion Of Plasmacytoid Dendritic Cells Inhibits Tumor
Growth and Prevents Bone Metastasis Of Breast Cancer Cells”, J. Immunol. 189:4258-
4265, (2012) cua Sawant, A. et al.). Nhan thdy c6 hién tuong sung phu mét khong phu
thude lidu dimg & mitc d§ vira phai va c6 tinh nhét thdi & cic con khi duge didu tri
bing DART-A; tuy nhién, khong nhan thdy c6 su gia ting ndng d6 histamin & cdc con
khi nay hodc khi bach ciu ua kiém clia nguoi bi phan huy bdi viée tiéu diét t€ bao T
qua trung gian DART-A. Sy suy kiét bach cdu don nhan to ¢6 thé kéo theo cac nguy
co 1y nhiém gia tang; do do6 can phai theo ddi hdu qua cla viéc suy kiét pDC, bach

cAu ua bazo hodc bach cau wa eosin ¢ nguoi.

Céc tién chét tao méu tan tuy bidu hién CD123, nhu tién chat tuy bao thong
thuong (CMP) (“The Intlereukin-3 Receptor Alpha Chain Is A Unique Marker For
Human Acute Myelogenous Leukemia Stem Cells”, Leukemia 14:1777-1784, (2000)
cta Jordan, C.T. et al.; “Hematopoiesis”, Cold Spring Harb. Perspect. Biol. 4:a008250,
(2012) ctlia Rieger, M.A. et al), c6 thé 1a dich cia DART-A, mét giai thich ¢6 thé ¢6
cho hién tugng thiéu mau & mutc vira phai quan sat dugc sau khi st dung DART-A &
lidu cao nhat. Péap tmg hdng chu luéi tao hdng cau dudng nhu xay ra ¢ tht ca cdc muc
liéu ding DART-A; tuy nhién, d6i v&i sy giam tuong ing o6 cdc thong s6 hdng cau,
cac con khi stt dung DART-A & muc cao nhat (Nhém 6, phac dd 7 ngay ding) cho

thiy dép umg hdng cau ludi giam di, didu nay goi y hoat tinh gay ddc t€ bao c6 thé 6
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1én tién chit (vi du, CMP). T4c dung nay hdi phuc dugc sau khi nglng diéu tri DART-
A, nhit quén véi s khoi phuc quan thé t& bao tir HSC 4m tinh/CD123 thip du phong.

Céc phuong phép thay thé dé lam suy kiét cac t& bao CD123+ bao gdm khéng
thé don dong duoc ting cuong Fc dic hi€u CD123 thé hé tht hai (“Monoclonal
Antibody-Mediated Targeting Of CD123, IL-3 Receptor Alpha Chain, Eliminates
Human Acute Myeloid Leukemic Stem Cells”, Cell Stem Cell 5:31-42, (2009) cta Jin,
L. et al.; “A Phase I Study Of Anti-CD123 Monoclonal Antibody (mAb) CSL360
Targeting Leukemia Stem Cells (LSC) In AML”, J. Clin. Oncol. 28(Suppl):13012,
(2010) ctia Roberts, A. W. et al.), doc t5 bénh bach hau lién két IL-3 (“Phase I Clinical
Study Of Diphtheria Toxin-Interleukin 3 Fusion Protein In Patients With Acute
Myeloid Leukemia And Myelodysplasia”, Leuk. Lymphoma 49:543-553, (2008) cua
Frankel, A. et al.), cdc t& bao tiéu diét cam tmg bdi xytokin (CIK) biéu hién c4c thu thé
khang nguyén kham dic hi¢u CDI123 (CAR) (“Targeting Of Acute Myeloid
Leukaemia By Cytokine-Induced Killer Cells Redirected With A Novel CD123-
Specific Chimeric Antigen Receptor”, Br. J. Haematol. 161:389-401, (2013) cua
Tettamanti, S. et al.) va cac & bao T CD123 CAR (“Efficacy Against Human Acute
Myeloid Leukemia and Myeloablation Of Normal Hematopoiesis In A Mouse Model
Using Chimeric Antigen Receptor-Modified T Cells”, Blood 123(15): 2343-2354,
(2014) cta Gill, S. et al; “T Cells Expressing CD123-Specific Chimeric Antigen
Receptors Exhibit Specific Cytolytic Effector Functions and Antitumor Effects
Against Human Acute Myeloid Leukaemia”, Blood 122:3138-3148, (2013) cua
Mardiros, A. et al.). Céc té bao T CAR thé hién hoat tinh tiéu diét té bao non 4c tinh
bénh bach cAu in vitro manh va hoat tinh khang bénh bach céu & mo hinh khac loai
AML lan toa (“T Cells Expressing CD123-Specific Chimeric Antigen Receptors
Exhibit Specific Cytolytic Effector Functions and Antitumor Effects Against Human
Acute Myeloid Leukaemia”, Blood 122:3138-3148, (2013) clia Mardiros, A. et al.).
Mot nghién ctru gln ddy da bao céo su loai bo qua trinh tao mau binh thuong & chudt
nhit NSG duoc ghép khac loai cac té bao CD34+ clia ngudi sau khi chuyén té bao T
CD123 CAR (“Efficacy Against Human Acute Myeloid Leukemia and Myeloablation
Of Normal Hematopoiesis in Mouse Model Using Chimeric Antigen Receptor-
Modified T Cells”, Blood 123(15): 2343-2354, (2014) cta Gill, S. et al.), méc du cac
tac gia khac khong thdy c6 tic dung twong tu in vitro hodc in vivo (“Targeting Of
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Acute Myeloid Leukaemia By Cytokine-Induced Killer Cells Redirected With A
Novel CD123-Specific Chimeric Antigen Receptor”, Br. J. Haematol. 161:389-401,
(2013) clia Tettamanti, S. et al.; “Chimeric Antigen Receptors Against CD33/CD123
Antigens Efficiently Target Primary Acute Myeloid Leukemia Cells in vivo”,
Leukemia doi:10.1038/1eu.2014.62, (2014) cla Pizzitola, I. et al.). Trong cac thtr
nghiém néu trén, nhin thay co6 su suy kiét quén thé céc té bao tién chit tuy xuong
CD123+, nhung d3 khdi phuc dugc trong giai doan hdi phuc, hon nita, s@ suy kiét
quén thé cic té bao thtt yéu nay khong dan dn nhitng thay doi vé dac tinh té bao tuy
xuong hodic ¥ 18 té bao hdng cAu:tuy bao (B:M) & tat ca cde lidu dung DART-A d thu
nghiém. Céc khac biét nay nhin manh loi ich tiém tang cia DART-A so v6i céc ligu
phap té bao, do DART-A cung cAp mot hé chudn d6 dya vao céc té bao T tu thén trai
ngugc voi cac té bao dugc tai nap “siéu tich dién” ex vivo ma co thé kho kiém soat
hon. CD123 duoc biéu hién qua mic & mot vai bénh é4c tinh lién quan dén mau, bao
gdm bénh AML, bénh bach cAu té bao nhung mao, bénh ung thu té bao tua twong bao
huyét non 4c tinh (BPDCN), phan nhém bénh bach cAu lympho nguyén bao cdp tinh
tién té bao B (B-ALL) va bénh bach cu lympho man tinh, té bao Reed-Stemberg,
bénh Hodgkin, cfing nhu & hoi ching loan san tuy va u té bao bon toan than
(“Diagnostic and Therapeutic Advances In Blastic Plasmacytoid Dendritic Cell
Neoplasm: A Focus On Hematopoietic Cell Transplantation”, Biol. Blood Marrow
Transplant. 19:1006-1012, (2013) cua Kharfan-Dabaja, M.A. et al.; “Detection Of
Molecular Targets On The Surface Of CD34+/CD38—Stem Cells In Various Myeloid
Malignancies”, Leuk. Lymphoma 47:207-222, (2006) cta Florian, S. et al;
“Interleukin-3 Receptor Alpha Chain (CD123) Is Widely Expressed In Hematologic
Malignancies”, Haematologica 86:1261-1269, (2001) ctia Munoz, L. et al; “Flow
Cytometric Analysis Of CD123 Is Useful For Immunophenotyping Classical Hodgkin
Lymphoma”, Cytometry B Clin. Cytom. 80:91-99, (2011) ctia Fromm, J.R.). Hoat tinh
duogc luc du béo duge va profin d6 an toan kiém soét dugc théy & cac dong vat linh
trudng khong phai 1a ngudi cung cb thém cho tinh hitu ich 1am sang va d hiéu nghiém

ctia DART-A duéi dang liéu phép mién dich cho cac rdi loan bénh nay.

Tém lai 13, DART-A 1a phan tir gbc khang thé lién két cAu tric siéu phan tir
CD3e ctia TCR d& dinh hudng lai céc lympho bao T khéng cac t€ bao biéu hién

CD123, mdt khang nguyén dugc didu hoa ting & mdt vai bénh 4c tinh lién quan dén

-03-



32272

mau. DART-A lién két v6i ca khang nguyén ctia ngudi va khi dudi dai vdi céc ai luc
tuong tu nhau va dinh huéng lai cac t& bao T cua ca hai loai nay nhim tidu diét cac té
bao CD123+. Céc con khi duoc truyén DART-A 4 hoic 7 ngay/tudn véi liu tang dan
héng tun cho thiy co su suy kiét cac té bao CD123+ trong mau 72 gid sau khi bét dau
diéu tri, hién tuong nay kéo dai trong subt 4 tudn diéu tri, khong phu thudc vao phéc
dd lidu dung. Cling c6 hién tugng gidm céc té bao T trong mau, nhung déd khoi phuc vé
mirc co s& trude 1An tiém sau d6 & céc con khi theo phac dd lidu dung 4 ngay/tudn, két
qua nay phu hop v6i qué trinh van dong dugc diéu tiét boi DART-A. Viéc str dung
DART-A lam ting PD1+ trong méu, nhung khong lam tdng TIM-3+, té bao T; ngoai
ra, phén tich ex vivo cac té bao T tir cac con khi dugce diéu tri cho thy sw phan huy té
bao dich d& dugce dinh hudng lai khong thay dbi, diéu nay cho thiy khong c6 su suy
kidt cac té bao T. Ddc tinh bi gidi han & su giai phéng nhat thoi xytokin & mirc t6i
thidu sau khi truyén lidu du tién DART-A, nhung khong c6 & cdc lan truyén sau d6
ngay ca khi liéu dung ting 1én, va sy gidm t6i thiéu khéi phuc duoc déi voi khdi lugng
hdng ciu ddng thoi voi su glam c4c té bao ngudn tuy xuong CD123+. “Thir nghiém

1am sang DART-A & cac bénh 4c tinh lién quan dén mau duomg nhu 1a dugc dam bao.

‘ Tt ca cac tai liéu cong bd va patent dé cap trong ban md té nay duoc két hop
vao day bang cach vién dan dén pham vi nhu khi timg tai li¢u cong bb hoic don sang
ché d6 duge néu mot cach cu thé va riéng ré rang duoc két hop toan bd bang cach vién
din. Mic du séang ché da duoc md ta theo cac phuong an cy thé ctia no, can hiéu 1a c6
kha niing c6 céc cai bién khéc va don nay nhim bao gdm ca cac thay d6i, ang dung
hodc chuyén thé clia sang ché noi chung theo céc nguyén thc clia sang ché va bao gdm
nhitng thay d6i so v6i ban md ta nay nhu da biét hodc nim trong thuc tién thong
thudng thudce linh vuc cta séng ché va ¢6 thé duge tmg dung cho céc dAu hiéu co ban

néu trong ban mo ta nay & trén.
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YEU CAU BAO HO

1. Khang thé d6i duoc lam t6i vu trinh ty c6 kha ning lién két dic hiéu véi epitop clia
CD123 va véi epitop cua CD3, trong do6 khang th8 d6i nay bao gébm chudi polypeptit

thtt nhét va chudi polypeptit thr hai, duoc lién két cong hoa tri voi nhau, trong do:
A.  Chudi polypeptit thi nhit bao gdm, tir diu tan N dén dau tan C:

i, Mién 1, bao gdm:

Q)] mién phu (1A), mién nay bao gdm mién VL cua khang thé don dong c6
kha ning lién két véi CD3 (VLcp3) (SEQID NO:21); va

2)  mién phu (1B), mién nay bao gdm mién VH ctia khang thé don dong c6
khé nang lién két véi CD123 (VHcpi23) (SEQ ID NO:26),
trong d6 mién phu 1A va mién phu 1B néu trén dugc phan cach voi nhau boi tac nhan
lién két peptit (SEQ ID NO:29);

ii. Mién 2, trong d6 mién 2 ndy la mién vong xoin E (SEQ ID NO:34) hoic mién
vong xoén K (SEQ ID NO:35), trong d6 mién 2 nay dugc phan cach voi mién 1 néu
trén béng tac nhén lién két peptit (SEQ ID NO:30); va
B.  Chudi polypeptit thit hai bao gdm, tir ddu tan N dén dau tén C:

i. Mién 1, bao gdm:

(1) mién phu (1A), mién nay bao gdm mién VL cua khéng thé don dong c6
khé néng lién két vi CD123 (VLcpi23) (SEQ ID NO:25); va

() mién phu (1B), mién nay bao gdbm mién VH cta khang thé don dong c6
khé ning lién két voi CD3 (VHeps) (SEQ ID NO:22),
trong d6 mién phu 1A va mién phu 1B ndu trén duge phan cach voi nhau boi tac nhan
lién két peptit (SEQ ID NO:29);

ii. Mién 2, trong d6 mién 2 nay la mién vong xoin K (SEQ ID NO:35) hoic mién
vong xoédn E (SEQ ID NO:34), trong dé mién 2 ndy duoc phan cach voi mién 1 bang
tac nhan lién két peptit (SEQ ID NO:30); va trong d6 mién 2 nay ctia chudi polypeptit
thir nhit va chudi polypeptit thr hai néu trén khong ddng thoi 1a mién vong xodn E
hodc mién vong xoén K;

va trong do:
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(@ mién VL cia chudi polypeptit tht nhit néu trén va mién VH cta chudi
polypeptit thit hai néu trén tao thanh mién lién két khang nguyén c6 kha néng lién két

diic hiéu véi epitop cua CD3; va

(b)  mién VL ctia chudi polypeptit thir hai néu trén va mién VH ctia chudi polypeptit
fhit nhét néu trén tao thanh midn lién két khang nguyén c6 kha ning lién két dic hiéu

vGi epitop ctia CD123.

2. Khang thé d6i theo diém 1, trong d6 chudi polypeptit thir nhit néu trén con bao gdm
mién lién két albumin (SEQ ID NO:36) dugc lién két v6i mién 2 néu trén thong qua

tac nhan lién két peptit (SEQ ID NO:31).

3. Khéang thé d6i theo diém 1, trong d6 chudi polypeptit thir hai néu trén con bao gdm
midn 3 bao gdm mién CH2 va CH3 ctia mién Fe globulin mién dich (SEQ ID NO:37),
trong d6 mién 3 nay dugc lién két v6i mién 1 néu trén thong qua tac nhén lién két

peptit (SEQ ID NO:33).

4. Khéang thé doi theo diém 1, trong d6 chudi polypeptit thir nhét néu trén con bao gém
midn 3 bao gdm mién CH2 va CH3 clia mién Fe globulin mién dich (SEQ ID NO:37),
trong d6 mién 3 nay duoc lién két voi mién 1 néu trén thong qua tac nhén lién két

peptit (SEQ ID NO:33).

5. Khang thé doi theo diém 1, trong d6 chudi polypeptit thir hai néu trén con bao gdm
midn 3 bao gdm midn CH2 va CH3 ciia mién Fe globulin mién dich (SEQ ID NO:37),
trong d6 mién 3 nay duoc lién két v6i mién 2 néu trén thong qua tac nhén lién két
peptit (SEQ ID NO:32).

6. Khang thé doi theo diém 1, trong d6 chudi polypeptit thu nhét néu trén con bao gém
midn 3 bao gdm midn CH2 va CH3 ctia mién Fe globulin mién dich (SEQ ID NO:37),
trong d6 mién 3 nay dugc lién két v6i mién 2 néu trén thong qua tac nhéan lién két
peptit (SEQ ID NO:32).

7. Khéng thé doi theo diém bt ky trong sb céc diém tix 3 dén 6, trong d6 khang thé doi
ndy con bao gdm chudi polypeptit thit ba bao gdm midn CH2 va CH3 cta mién Fe
globulin mién dich (SEQ ID NO: 11).

8. Khang thé doi theo diém bt ky trong s cc diém tir 3 dén 7, trong d6 khing thé doi
ndy con bao gdm peptit chira xystein (SEQ ID NO: 55) & dAu tan N dbi véi mién CH2
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va CH3 clia mién Fc globulin mién dich.

9. Khéang thé d6i theo diém bt k¥ trong sb cac didm tir 1 dén 8, trong d6 mién 2 cua
chudi polypeptit thi nhét néu trén 1a midn vong xoén K (SEQ ID NO:35) va mién 2
ctia chudi polypeptit thir hai néu trén la mién vong xoin E (SEQ ID NO:34).

10. Khang thé ddi theo didm bt ky trong s cac didm tir 1 dén 8, trong d6 mién 2 cua
chudi polypeptit thir nhit néu trén 13 mién vong xodn E (SEQ ID NO:34) va mién 2
ctia chudi polypeptit thit hai néu trén 13 mién vong xoén K (SEQ ID NO:35).

11. Khéng thé doi theo diém bét ky néu trén, trong d6 khang thé doi nay c6 kha ning
phéan tmg chéo véi cac protein CD123 va CD3 clia ngudi cling nhu ciia dong vat linh
trudng.

12. Khéang thé doi dic hidu kép c6 kha ning lién két dic hiéu véi epitop cia CD123 va
véi epitop cua CD3, trong d6 khang thé dbi nay bao gém chudi polypeptit thix nhét va
chudi polypeptit thir hai, dugc lién két cong hod tri v6i nhau, trong d6 khang thé doi

dic hiéu kép nay bao gom:

A. Chudi polypeptit thir nhat bao gdm trinh tw axit amin ctia SEQ ID NO:1;
va
B. Chudi polypeptit thir hai bao gdm trinh ty axit amin cua SEQ ID NO:3;

trong d6 chudi polypeptit thi nhét va chudi polypeptit thit hai ndy duge lién két cong

hoé trj v6i nhau bing lién két disulfua.

13. Khéng thé d6i dic hidu kép c6 kha ning lién két dic hiéu véi epitop cia CD123 va
véi epitop ctia CD3, trong d6 khang thé d6i nay bao gém chudi polypeptit thir nhit va
chudi polypeptit thir hai, dugc li€n két cong hoa tri v&i nhau, va con bao gdm chudi

polypeptit thi ba, trong d6: khang thé doi dic hiéu kép nay bao gom:
A. Chudi polypeptit thir hhét bao gdm trinh tu axit amin SEQ ID NO:13;
B. Chudi polypeptit thi hai bao gdm trinh ty axit amin SEQ ID NO:15; va
C. Chudi polypeptit thir ba bao gdm trinh tur axit amin SEQ ID NO:54,

trong d6 chudi polypeptit thtt nhat va thir hai néu trén duoc lién két cong hoa tri véi

nhau bang lién két disulfua.
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14. Khéng thé d6i dic hidu kép c6 kha néng lién két dic hidu véi epitop ctia CD123 va
véi epitop ctiia CD3, trong d6 khéng thé d6i nay bao gdm chudi polypeptit thit nhét va
chudi polypeptit thir hai, dugc lién két cong hod tri v6i nhau, va con bao gdm chudi

polypeptit thi ba, trong d6 khang thé d6i dic hiéu kép nay bao gdm:
A. Chudi polypeptit thir nhit bao gdm trinh ty axit amin SEQ ID NO:17;
B. Chudi polypeptit thir hai bao gdm trinh ty axit amin SEQ ID NO:1; va
C. Chudi polypeptit thit ba bao gdm trinh tyr axit amin SEQ ID NO:34,

trong d6 chudi polypeptit thtt nhét va tht hai néu trén dugc lién két cong hoa tri voi

nhau béng lién két disulfua.

15. Duoc phim chita khang thé doi theo diém bét ky trong s cac diém tir 1 dén 14 va

chit mang chip nhan dugc vé mit sinh 1y.
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<210> 1
<211> 272
<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> Chudi polypeptit tht nh&t cua DART-A

<400> 1

Gln Ala Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly
35 40 45

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe
50 55 60
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Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 90 95

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly
100 105 110

Gly Ser Gly Gly Gly Gly Glu Val Gln Leu Val Gln Ser Gly Ala Glu
115 120 125

Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly
130 135 140

Tyr Thr Phe Thr Asp Tyr Tyr Met Lys Trp Val Arg Gln Ala Pro Gly
145 150 155 160

Gln Gly Leu Glu Trp Ile Gly Asp Ile Ile Pro Ser Asn Gly Ala Thr
165 170 175

Phe Tyr Asn Gln Lys Phe Lys Gly Arg Val Thr Ile Thr Val Asp Lys
180 185 190

Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp
195 200 205

Thr Ala Val Tyr Tyr Cys Ala Arg Ser His Leu Leu Arg Ala Ser Trp
210 215 220

Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly
225 230 235 240

Cys Gly Gly Gly Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala Leu
245 250 255

Glu Lys Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys

260 265 270
<210> 2
<211> 816
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Phan ti axit nucleic m& héa chudi polypeptit thi nh&t cta DART-A

<400> 2

caggctgtgg tgactcagga gccttcactg accgtgtccc caggcggaac tgtgaccctg 60
acatgcagat ccagcacagg cgcagtgacc acatctaact acgccaattg ggtgcagcag 120
aagccaggac aggcaccaag gggcctgatc gggggtacaa acaaaagggc tccctggacc 180
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cctgcacggt
caggccgagg
gggggtggca
cagctggtgce
aaagccagtg
cagggactgg
aagtttaaag
ctgagctccc
agagccagct
tgtggcggtyg
gctgcacttg
<210> 3

<211> 280
<212> PRT

<213>

<220>
<223>

<400> 3

Asp Phe Val
1
Glu

Arg Val

Gly Gln

35

Asn

Pro
50

Pro Lys

Pro
65

Asp Arg

Ile Ser Ser

Asp Tyr Ser

tttctggaag

acgaagccga

caaaactgac

agtccggggce

gctacacctt

aatggatcgg

gcagggtgac

tgcgctctga

ggtttgctta

gagaagtggc

aaaaggaggt

Chudi polypeptit

Met Thr

Thr
20

Met

Lys Asn

Leu Leu

Phe Ser

Leu Gln

85
Tyr Pro
100

Gln

Ser

Tyr

Ile

Gly

70

Ala

Tyr

tctgectggge
ttactattgt
tgtgctggga
tgagctgaag
cacégactac
cgatatcatt
tattaccgtg
agatacagcc
ttggggacag
cgcactggag

cgcagccctg

Trinh ty nhan tao

th& hai

Ser Pro

Cys

Lys

Thr
40

Leu

Tyr
55

Trp
Ser Gly
Glu

Asp

Thr Phe

32272

ggaaaggccg
gctctgtggt
gggggtggat
aaacccggag
tatatgaagt
ccttccaacg
gacaaatcaa
gtgtactatt
ggcaccctgg
aaagaggttg

gagaaa

cua DART-A

Ser Leu

10

Asp

Ser Ser Gln

25
Gln

Trp Tyr

Ala Ser Thr

Thr
75

Ser Gly

Val Ala

90

Val

Gly Gln

105

Gly

-167-

ctctgactat

atagcaatct

ccggceggcegyg

cttcecgtgaa

gggtcaggca

gggccacttt

caagcactgc

gtgctcggtce

tgacagtgtc

ctgctttgga

Ala Val Ser

Leu
30

Ser Leu

Gln Lys Pro

45

Arg Glu Ser

60

Asp Phe Thr

Tyr Tyr Cys

Thr Leu

110

Lys

taccggggca

gtgggtgttc

aggcgaggtg

ggtgtcttgc

ggctccagga

ctacaatcag

ttatatggag

acacctgctg

ttccggagga

gaaggaggtc

Leu
15

Gly
Asn Ser
Gly Gln
val

Gly

Thr
80

Leu

Gln
95

Asn

Glu Ile

240

300

360

420

480

540

600

660

720

780

816
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Glu Val Gln Leu Val Glu Ser

125

Lys Gly Gly Ser

115

Gly Gly Gly Gly

120

Gly

Val Gln Pro Ser Leu Leu Ser Ala

135

Gly Gly Leu

130

Gly Gly Gly Arg

140

Cys

Phe Thr Phe

150

Thr Ala Val Gln

160

Ala
145

Met
155

Ser Gly Ser Tyr Asn Trp Arg

Ala Pro Gly Lys Gly Leu Glu Val Ile Ser

165

Trp Gly

170

Arg Arg Lys

175

Tyr

Ala
180

Asn Asn Tyr Thr Tyr Tyr Ala Asp Ser Val Phe Thr

185

Lys Asp Arg

190
Ile Gln
205

Asn Ser Leu Leu Met Asn Ser

200

Ser Arg Ser

195

Asp Asp Lys Tyr

Thr Glu Thr Ala

215

Val Val

220

Leu Lys His Asn

210

Asp Tyr Tyr Cys Arg Gly

Phe
225

Val
230

Phe Ala Gln Thr

240

Gly Asn Ser Tyr Ser Trp Tyr

235

Trp Gly Gly

Val Thr Vval Val Ala

255

Ser Ser Ala

245

Leu Gly Gly Cys Gly

250

Gly Gly Lys

Glu Val Ala Ala Glu Val Ala Ala

- 270

Leu Lys Lys Leu Leu

260

Lys
265

Lys Lys

Glu Val

275

Ala Ala Glu

280

Lys Leu Lys

<210> 4

<211> 840

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Phan tit axit nucleic m& héa chudi polypeptit thd hai cua DART-A

<400> 4

gacttcgtga

atgtcttgca

tggtaccagc

gaatctggcg

atttctagtc

tgacacagtc

agagctccca

agaagccagg

tgcccgacag

tgcaggccga

tcctgatagt

gtcactgctg

ccagccceccect

attcagcggce

ggacgtggct

ctggccgtga
aacagcggaa
aaactgctga
agcggecagceg

gtgtactatt

-168-

gtctggggga

atcagaaaaa

tctattgggce

gcacagattt

gtcagaatga

gcgggtgact

ctatctgacc

ttccaccagg

taccctgaca

ttacagctat

60

120

180

240

300



ccctacactt tcggccaggg gaccaagctg

ggcgaggtgc agctggtgga gtctggggga

ctctcctgtg cagcctctgg attcacctte

gctccaggga aggggctgga gtgggttgga

acctactatg ccgactctgt gaaggataga

tcactgtatc tgcaaatgaa cagcctgaaa

agacacggta acttcggcaa ttcttacgtg

ctggtgactg tgtcttccgg aggatgtgge

gttgctgctt tgaaagagaa ggtcgccgca

<210> 5

<211> 268

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Chudi polypeptit thd nhét

<400> 5

Asp Ile Gln Leu Thr Gln Ser Pro

1 5

Glu Lys Val Thr Met Thr Cys Arg

20

Asn Trp Tyr Gln Gln Lys Ser Gly
35 40

Asp Thr Ser Lys Val Ala Ser Gly

50 55

Gly Ser Gly Thr Ser Tyr Ser Leu

65 70

Asp Ala Ala Thr Tyr Tyr Cys Gln

85
Phe Gly Ala Gly Thr Lys Leu Glu
100

Gly Gly Gln Val Gln Leu Val Gln
115 120

Gly Ala Ser Val Lys Val Ser Cys

32272

gaaattaaag
ggcttggtcc
agcacatacg
aggatcaggt
ttcaccatct
accgaggaca
tcttggtttg
ggtggaaaag

cttaaggaaa

cua DART-B

Ala Ile

10

Met

Ala
25

Ser Ser

Thr Ser Pro

Val Pro Tyr

Thr Ile Ser

75
Gln

Trp Ser

90

Leu
105

Lys Gly

Ser Gly Ala

Lys Ala Ser

-169-

gaggcggatc

agcctggagg

ctatgaattg

ccaagtacaa

caagagatga

cggccgtgta

cttattgggg

tggccgcact

aggtcgcagc

Ser Ala Ser

Val Ser

30

Ser

Lys Arg

45

Trp

Arg Phe Ser

60

Ser Met Glu

Ser Asn Pro

Ser
110

Gly Gly

Glu Leu

125

Lys

Gly Tyr Thr

cggcggcegga

gtccctgaga

ggtccgccag

caattatgca

ttcaaagaac

ttactgtgtg

acaggggaca

gaaggagaaa

cctgaaagag

Pro
15

Gly

Tyr Met

Ile Tyr

Gly Ser

Ala Glu

80
Leu Thr
95

Gly Gly

Pro

Lys

Phe Thr

360

420

480

540

600

660

720

780

840



130

Asp
145

Tyr Tyr

Trp Ile Gly

Lys Phe Lys

Ala Met

195

Tyr

Tyr Cys Ala

210
Gly Gln
225

Gly

Glu Val Ala

Ala Ala Leu

<210> 6
<211> 804
<212> ADN
<213> Trin

<220>
<223>

<400> 6
gacattcagc

atgacctgca

acctccccca

ttcagtggca

gatgctgcca

accaagctgg

tceggggety

tacaccttca

tggatcggcg

Met Lys

Trp

135

Val Arg

150

Ile
165

Asp

Gly
180

Arg
Glu Leu
Ser

Arg

Thr Leu

Ile

Val

Ser

His

Val

Pro Ser

Thr

Ile

Leu
200

Ser

Leu Leu

215

Thr Val

230

Ala Leu

245

Glu
260

Lys

h tu

tgacccagtc

gagccagttc

aaagatggat

gtgggtctgg

cttattactg

agctgaaagg

agctgaagaa

cagactacta

atatcattcc

Glu

Glu

Lys Glu

Val Ala

nhdn tao

tccagcaatc

aagtgtaagt

ttatgacaca

gacctcatac

ccaacagtgg

aggcggatcc

acccggagct

tatgaagtgg

ttccaacggg

32272

Gln Ala Pro

155
Ala

Asn Gly

170

Thr
185

Val Asp

Arg Ser Glu

Arg Ala Ser

Ser Ser Gly

235
Val Ala
250

Ala

Ala
265

Leu Glu

atgtctgcat
tacatgaact
tccaaagtgg
tctctcacaa
agtagtaacc
ggcggcggag
tccgtgaagg
gtcaggcagg

gccactttct

-170-

140

Gly Gln Gly

Thr Phe Tyr

Thr
190

Lys Ser

Thr
205

Asp Ala

Trp Phe Ala

220

Gly Cys Gly

Leu Glu Lys

Lys

ctccagggga

ggtaccagca

cttctggagt

tcagcagcat

cgctcacgtt

gccaggtgca

tgtcttgcaa

ctccaggaca

acaatcagaa

Glu
160

Leu

Asn Gln

175

Ser Thr

Val Tyr

Tyr Trp

Gly Gly

240

Glu
255

Val

Phan t& axit nucleic md héa chudi polypeptit th& nhdt cia DART-B

gaaggtcacc

gaagtcaggc

cccttatcgce

ggaggctgaa

cggtgctggg

gctggtgcag

agccagtggce

gggactggaa

gtttaaaggc

60

120

180

240

300

360

420

480

540



agggtgacta
cgctctgaag
tttgcttatt
gaagtggccg
aaggaggtcyg
<210> 7

<211> 274
<212> PRT

<213>

<220>
<223>

<400> 7

Asp Phe Val
1
Glu

Arg Val

Gln
35

Gly Asn

Pro
50

Pro Lys

Pro
65

Asp Arg

Ile Ser Ser

Asp Tyr Ser

Lys Gly

115

Ala
130

Gly Glu

Thr
145

Ser

Arg Pro

Gly

Gly

Gly

ttaccgtgga

atacagccgt

ggggacaggg

cactggagaa

cagccctgga

Chudi polypeptit

Met Thr

Thr
20

Met

Lys Asn

Leu Leu

Phe Ser
Leu

85
Tyr Pro
100

Gly Ser

Leu Ala

Tyr Thr

Gln Gly

165

Gln

Ser

Tyr

Ile

Gly

70

Gln Ala

Tyr

Gly

Arg

Phe

150

Leu

32272

caaatcaaca agcactgctt
gtactattgt gctcggtcac
caccctggtg acagtgtctt
agaggttgct gctttggaga

gaaa

Trinh ty nhdn tao

th® hai cua DART-B

Ser Leu

10

Ser Pro Asp

Ser Ser Gln

25

Cys Lys

Thr
40

Leu Trp Tyr Gln

Tyr Ala Ser Thr

55

Trp

Thr
75

Ser Gly Ser Gly

Glu Val Ala Val

90

Asp

Thr Phe Gly Gln

105

Gly

Gly Gly Ile

120

Gly Asp

Pro Ala Ser Val

135

Gly

Thr Thr Met

155

Arg Tyr

Glu Trp Ile Gly

170

Tyr

-171-

atatggagct gagctccctg

acctgctgag agccagctgg

ccggaggatg tggcggtgga

aggaggtcgc tgcacttgaa

Ala Val Leu

15

Ser Gly

Leu Asn Ser

30

Ser Leu

Gln Lys Pro Gln

45

Gly

Arg Glu Ser Val

60

Gly

Phe Thr Thr

80

Asp Leu

Gln
95

Tyr Tyr Cys Asn

Thr Leu Glu Ile

110

Lys

Leu Gln Gln Ser

125

Lys

Lys Met Ser

140

Cys Lys

Val Gln

160

His Trp Lys

Ile Ser

175

Asn Pro Arg

600

660

720

780

804



Gly Tyr Thr

Thr Asp Lys

195

Glu
210

Ser Asp

Tyr Leu

225

Cys

Gly Gly Cys

Ala Leu Lys

Lys Glu

<210> 8

<211> 822
<212> ADN
<213>

<220>
<223>

<400> 8
gacttcgtga

atgtcttgca

tggtaccagc

gaatctggcg

atttctagtc

ccctacactt

ggcgatatca

atgtcctgca

aggcctggac

tacaatcaga

tacatgcaac

tatgatgatc

Asn
180

Tyr
Ser Ser
Ala

Ser

Asp Tyr

Asn

Ser

Val

Trp

Gln Lys

Thr Ala

200

Tyr
215

Tyr

Gly Gln

230

Gly Gly

245

Glu
260

Lys

tgacacagtc

agagctccca

agaagccagg

tgcccgacag

tgcaggccga

tcggccaggg

aactgcagca

agacttctgg

agggtctgga

agttcaagga

tgagcagcct

attactgcct

Gly

Val

Lys Val

Ala Ala

Trinh ty nhén tao

tcctgatagt
gtcactgctg
ccagcccccﬁ
attcagcggce
ggacgtggct
gaccaagctg
gtcaggggct
ctacaccttt
atggattgga
caaggccaca
gacatctgag

tgactactgg

32272

Phe
185

Lys Asp

Tyr Met Gln

Cys Ala Arg

Thr Thr

235

Gly

Ala Ala

250

Leu

Leu Glu

265

Lys

ctggccgtga
aacagcggaa
aaactgctga
agcggeagceg
gtgtactatt
gaaattaaag
gaactggcaa
actaggtaca
tacattaatc
ttgactacag
gactctgcag

ggccaaggca

-172-

Ala Thr

190

Lys

Ser Ser

205

Leu

Tyr
220

Tyr Asp

Leu Thr Val

Lys Glu Lys

Val Ala

270

Lys

gtctggggga

atcagaaaaa

tctattgggce

gcacagattt

gtcagaatga

gaggcggatce

gacctggggc

cgatgcactg

ctagccgtgg

acaaatcctc

tctattactg

ccactctcac

Leu Thr

Leu Thr
His

Asp

Ser
240

Ser

Val
255

Ala

Ala Leu

Phan t¥ axit nucleic m& héa chudi polypeptit thi hai cua DART-B

gcgggtgact

ctatctgacc

ttccaccagg

taccctgaca

ttacagctat

cggcggcgga

ctcagtgaag

ggtaaaacag

ttatactaat

cagcacagcc

tgcaagatat

agtctcctcc

60

120

180

240

300

360

420

480

540

600

660

720



32272

ggaggatgtg gcggtggaaa agtggccgca ctgaaggaga aagttgctgc tttgaaagag 780
aaggtcgccg cacttaagga aaaggtcgca gccctgaaag ag 822
<210> 9

<211> 322

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Chudi polypeptit cua khang thé déi CD123 x CD3 cé vi tri lién két
albumin

<400> 9

Gln Ala Val Val Thr Gln Glu Pro Ser Leu Thr Val Ser Pro Gly Gly
1 5 10 15

Thr Val Thr Leu Thr Cys Arg Ser Ser Thr Gly Ala Val Thr Thr Ser
20 25 30

Asn Tyr Ala Asn Trp Val Gln Gln Lys Pro Gly Gln Ala Pro Arg Gly
35 40 45

Leu Ile Gly Gly Thr Asn Lys Arg Ala Pro Trp Thr Pro Ala Arg Phe
50 55 60

Ser Gly Ser Leu Leu Gly Gly Lys Ala Ala Leu Thr Ile Thr Gly Ala
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn
85 90 95

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gly Gly
100 105 110

Gly Ser Gly Gly Gly Gly Glu Val Gln Leu Val Gln Ser Gly Ala Glu
115 120 125

Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly
130 135 140

Tyr Thr Phe Thr Asp Tyr Tyr Met Lys Trp Val Arg Gln Ala Pro Gly
145 150 155 160

Gln Gly Leu Glu Trp Ile Gly Asp Ile Ile Pro Ser Asn Gly Ala Thr
165 170 175

Phe Tyr Asn Gln Lys Phe Lys Gly Arg Val Thr Ile Thr Val Asp Lys
180 185 190

Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp

-173-



195

Thr Ala

210

Val

Phe
225

Ala Tyr

Cys Gly Gly

Glu Lys Glu

Gly Gly Gly

275
Asp Lys
290

Tyr

Lys Ser Ala

305

Leu Pro

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

10
966
ADN

<220>
<223>

Tyr Tyr

Trp Gly

Cys

Gln

200

Ala
215

Arg

Gly Thr

230

Glu
245

Gly

Val
260

Ala
Ser Leu
Val

Gly

Glu Gly

Val

Ala

Ala

Ser

Val

Ala Ala

Leu Glu

Glu Ala

280

Asp
295

Tyr

Lys Ala

310

Trinh ty nhédn tao

c6 vi tri lién k&t albumin

<400> 10
caggctgtgg

acatgcagat

aagccaggac

cctgcacggt

caggccgagg

gggggtggcea

cagctggtgce

aaagccagtg

cagggactgg

tgactcagga

ccagcacagg

aggcaccaag

tttctggaag

acgaagccga

caaaactgac

agtccggggce

gctacacctt

aatggatcgg

gccttcactg

cgcagtgacc

gggcctgatce

tctgctgggce

ttactattgt

tgtgctggga

tgagctgaag

cacagactac

cgatatcatt

32272

Ser His Leu

Val Thr

235

Leu

Glu
250

Leu Lys

Lys Glu Val

265

Lys Val Leu

Tyr Lys Asn

Leu Ile Asp

315

accgtgtccc
acatctaact
gggggtacaa
ggaaaggccg
gctctgtggt
gggggtggat
aaacccggag
tatatgaagt

ccttccaacg

-174-

‘Glu

205

Leu
220

Arg

Val Ser

Glu Val

Ala Ala

Ala Asn

285

Leu Ile

300

Ile

Polynucleotit m& héa chudi polypeptit cua khéang

caggcggaac

acgccaattg

acaaaagggc

ctctgactat

atagcaatct

ccggcggcgyg

cttcecgtgaa

gggtcaggca

gggccacttt

Ala

Ser

Ala

Leu

270

Arg

Asp

Leu

Ser Trp

Gly Gly

240

Ala
255

Leu

Glu Lys

Glu Leu
Ala

Asn

Ala
320

Ala

thé d6i CD123 x CD3

tgtgaccctg

ggtgcagcag

tccctggacc

taccggggca

gtgggtgttc

aggcgaggtyg

ggtgtcttgce

ggctccagga

ctacaatcag

60

120

180

240

300

360

420

480

540



aagtttaaag
ctgagctccc
agagccagct
tgtggcggtyg
gctgcacttg
aaagtgctgg
attgacaacg
ctgcct
<210>

<211>

<212>
<213>

11
217
PRT

<220>
<223>

<400>

Ala Pro Glu

1

Pro Lys Asp

Val Val Asp

35
Val Asp
50

Gln
65

Tyr Asn

Gln Asp Trp

Ala Leu Pro

Pro Arg

115

Thr
130

Gly

Glu

Lys Asn

gcagggtgac

tgcgctctga

ggtttgctta

gagaagtggc

aaaaggaggt

ccaaccgcga

caaaatccgce

CH2-CH3

Ala Ala
5

Thr Leu
20

Val Ser

Val Glu

Ser Thr

Leu Asn

85

Ala Pro
100

Pro Gln

Gln Val

cua

Gly

Met

His

Val

Tyr

70

Gly

Ile

Val

Ser

tattaccgtg

agatacagcc

ttggggacag

cgcactggag

cgcagccctg

actggataaa

ggaaggcgtg

Trinh ty nhén tao

vung Fc

Gly Pro

Ile Ser

Glu Asp

40
His Asn
55

Arg Val

Lys Glu
Glu

Lys

Thr
120

Tyr

Leu Ser

135

32272

gacaaatcaa
gtgtactatt
ggcaccctgg
aaagaggttg
gagaaaggcg
tatggcgtga

aaagcactga

cua

Val
10

Ser Phe

Arg Thr Pro

25

Pro Glu Val

Ala Lys Thr

Val Val

75

Ser

Tyr Lys

90

Cys

Thr Ile

105

Ser

Leu Pro Pro

Cys Ala Val

-175-

khadng th& nguoi

caagcactgc

gtgctcggtc

tgacagtgtc

ctgctttgga

gcgggtcetet

gcgattatta

ttgatgaaat

da

Leu Phe Pro

Glu Val Thr

30

Phe
45

Lys Asn

Lys Pro

60

Arg

Leu Thr Val

Lys Val Ser

Lys Ala Lys

110

Ser Arg Glu

125

Lys Gly Phe

140

ttatatggag

acacctgctg

ttccggagga

gaaggaggtc

ggccgaagca

taagaacctg

tctggcegcece

cai bién

Pro
15

Lys
Cys Val
Trp Tyr
Glu

Glu

His
80

Leu

Asn
95

Lys
Gly Gln
Glu

Met

Tyr Pro

600

660

720

780

840

900

960

966



Ser Ile

145

Asp

Tyr Lys Thr

Val Ser Lys

Phe Ser Cys

195
Ser Leu
210

Lys

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

12

681

ADN
Trin
<220>
<223>
<400> 12

gacaaaactc
ttcctettece
tgcgtggtygyg
ggcgtggagyg
cgtgtggtca
tgcaaggtct
gggcagcccc
aaccaggtca
tgggagagca
gacggctcct

aacgtcttct

ctctcecetgt

Ala Val

Glu

Trp Glu

150

Thr Pro

165

Leu Thr

180

Ser Val

Ser Leu

h tu

acacatgccc

ccccaaaacc

tggacgtgag

tgcataatgce

gcgtcctcac

ccaacaaagc

gagaaccaca

gcctgagttg

atgggcagcc

tcttcctegt

catgctcecgt

ctccgggtaa

Pro

val

Met

Ser

<210>
<211>
<212>

13
510
PRT

Val Leu

Asp

Lys

Glu
200

His

Pro
215

Gly

nhdn tao

accgtgccca

caaggacacc

ccacgaagac

caagacaaag

cgtcctgcac

cctcccagcc

ggtgtacacc

cgcagtcaaa

ggagaacaac

cagcaagctc

gatgcatgag

32272

Ser Asn Gly
155

Asp Ser Asp
170

Ser Arg Trp
185

Ala Leu His

Lys

Phan t& axit nucleic md& hdba peptit 1
cua vung Fc IgG

gcacctgaag
ctcatgatct
cctgaggtca
ccgcgggagyg
caggactggc
cccatcgaga
ctgcccceccat
ggcttctatc
tacaagacca
accgtggaca

gctctgcaca

-176-

Gln Pro Glu

Gly Ser Phe

Gln Gln
190

Asn Arg
205

Tyr

va mién CH2

ccgcgggggyg

ccecggaccce

agttcaactg

agcagtacaa

tgaatggcaa

aaaccatctc

cccgggagga

ccagcgacat

cgcctcecegt

agagcaggtg

accgctacac

Gly

Asn
160

Asn

Phe
175

Leu

Asn Val

Thr Gln

va CH3

accgtcagtc

tgaggtcaca

gtacgtggac

cagcacgtac

ggagtacaag

caaagccaaa

gatgaccaag

cgccgtggag

gctggactcc

gcagcagggg

gcagaagagc

60

120

240

300

360

420

480

540

600

660



32272

<213> Trinh ty nhéan tao

<220>
<223> Chudi polypeptit tht nh&t cua cdu triac DART-A w/Fc phién ban 1

<400> 13

Asp Phe Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu Leu Asn Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

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

Asp Tyr Ser Tyr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile
100 105 110

Lys Gly Gly Gly Ser Gly Gly Gly Gly Glu Val Gln Leu Val Glu Ser
115 120 125

Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala
130 135 140

Ala Ser Gly Phe Thr Phe Ser Thr Tyr Ala Met Asn Trp Val Arg Gln
145 150 155 160

Ala Pro Gly Lys Gly Leu Glu Trp Val Gly Arg Ile Arg Ser Lys Tyr
165 170 175

Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr
180 185 190

Ile Ser Arg Asp Asp Ser Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser
195 200 205

Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg His Gly Asn
210 215 220

Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr Trp Gly Gln Gly Thr
225 230 235 240

Leu Val Thr vVal Ser Ser Gly Gly Cys Gly Gly Gly Glu Val Ala Ala

-177-



Leu

Lys

Cys

Leu

305

Glu

Lys

Lys

Leu

Lys

385

Lys

Ser

" Lys

Gln

Gly

465

Gln

Asn

Glu

Glu

Pro

290

Phe

Val

Phe

Pro

Thr

370

Val

Ala

Arg

Gly

Pro

450

Ser

Gln

His

<210>
<211>
<212>

Lys

Val

275

Pro

Pro

Thr

Asn

Arg

355

Val

Ser

Lys

Glu

Phe

435

Glu

Phe

Gly

Tyr

14
1530
ADN

Glu

260

Ala

Cys

Pro

Cys

Trp

340

Glu

Leu

Asn

Gly

Glu

420

Tyr

Asn

Phe

Asn

Thr
500

245

Val

Ala

Pro

Lys

Val

325

Tyr

Glu

His

Lys

Gln

405

Met

Pro

Asn

Leu

Val

485

Gln

Ala

Leu

Ala

Pro

310

Val

Val

Gln

Gln

Ala

390

Pro

Thr

Ser

Tyr

Tyr

470

Phe

Lys

Ala

Glu

Pro

295

Lys

Val

Asp

Tyr

Asp

375

Leu

Arg

Lys

Asp

Lys

455

Ser

Ser

Ser

Leu

Lys

280

Glu

Asp

Asp

Gly

Asn

360

Trp

Pro

Glu

Asn

Ile

440

Thr

Lys

Cys

Leu

32272

Glu

265

Gly

Ala

Thr

Val

Val

345

Ser

Leu

Ala

Pro

Gln

425

Ala

Thr

Leu

Ser

Ser
505

-178-

250

Lys

Gly

Ala

Leu

Ser

330

Glu

Thr

Asn

Pro

Gln

410

Val

Val

Pro

Thr

Val

490

Leu

Glu

Gly

Gly

Met

315

His

Val

Tyr

Gly

Ile

395

Val

Ser

Glu

Pro

Val

475

Met

Ser

Val

Asp

Gly

300

Ile

Glu

His

Arg

Lys

380

Glu

Tyr

Leu

Trp

Val

460

Asp

His

Pro

Ala

Lys

285

Pro

Ser

Asp

Asn

Val

365

Glu

Lys

Thr

Trp

Glu

445

Leu

Lys

Glu

Gly

Ala

270

Thr

Ser

Arg

Pro

Ala

350

Val

Tyr

Thr

Leu

Cys

430

Ser

Asp

Ser

Ala

Lys
510

255

Leu

His

Val

Thr

Glu

335

Lys

Ser

Lys

Ile

Pro

415

Leu

Asn

Ser

Arg

Leu
495

Glu

Thr

Phe

Pro

320

Val

Thr

Val

Cys

Ser

400

Pro

Val

Gly

Asp

Trp

480

His



<213>

<220>
<223>

Trinh ty nhé&n tao

DART-A w/Fc phién ban 1

<400> 14
gacttcgtga

atgtcttgca

tggtaccagce

gaatctggcg

atttctagtc

ccctacactt

ggcgaggtge

ctctcctgtg

gctccaggga

acctactatg

tcactgtatc

agacacggta

ctggtgactg

gttgctgctt

ggcggcgggy

ccgtcagtct

gaggtcacat

tacgtggacg

agcacgtacc

gagtacaagt

aaagccaaag

atgaccaaga

gccgtggagt

tgacacagtc

agagctccca

agaagccagg

tgcccgacag

tgcaggccga

tcggccaggg

agctggtgga

cagcctctgg

aggggctgga

ccgactctgt

tgcaaatgaa

acttcggcaa

tgtcttccgg

tggagaagga

acaaaactca

tcctcttecce

gcgtggtggt

gcgtggaggt

gtgtggtcag

gcaaggtctc

ggcagcceceg

accaggtcag

gggagagcaa

tcctgatagt

gtcactgctg

ccagcccect

attcagcggce

ggacgtggct

gaccaagctg

gtctggggga

attcaccttc

gtgggttgga

gaaggataga

cagcctgaaa

ttcttacgtg

aggatgtggc

ggtcgctgcea

cacatgccca

cccaaaaccc

ggacgtgagce

gcataatgcc

cgtcctcacc

caacaaagcc

agaaccacag

cctgtggtgce

tgggcagccyg

32272

ctggccgtga
aacagcggaa
aaactgctga
agcggcagcg
gtgtactatt
gaaattaaag
ggcttggtcc
agcacatacg
aggatcaggt
ttcaccatct
accgaggaca
tcttggtttg
ggtggagaag
cttgaaaagg
ccgtgcccag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgcacc
ctcccagceccc
gtgtacaccc
ctggtcaaag

gagaacaact

-179-

gtctggggga

atcagaaaaa
tctattgggce
gcacagattt
gtcagaatga
gaggcggatc
agcctggagg
ctatgaattg
ccaagtacaa
caagagatga
cggccgtgta
cttattgggg
tggccgcact
aggtcgcagc
cacctgaagc
tcatgatctc
ctgaggtcaa
cgcgggagga
aggactggct
ccatcgagaa
tgcccccatce
gcttctatcc

acaagaccac

gcgggtgact

ctatctgacc

ttccaccagg

taccctgaca

ttacagctat

cggcggcgga

gtccctgaga

ggtccgccag

caattatgca

ttcaaagaac

ttactgtgtg

acaggggaca

ggagaaagag

cctggagaaa

cgcgggggga

ccggacccct

gttcaactgg

gcagtacaac

gaatggcaag

aaccatctcc

ccgggaggag

cagcgacatc

gcctceegtyg

Phan to axit nucleic m& héa chudi polypeptit tht nhédt cua clu tric

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ctggactccg

cagcagggga

cagaagagcc

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

<220>
<223>

<400>

15
272
PRT

acggctcctt cttcctctac agcaagctca ccgtggacaa gagcaggtgg

acgtcttctc atgctccgtg atgcatgagg ctctgcacaa ccactacacg

tctccectgte tccgggtaaa

Trinh ty nhén tao

Chudi polypeptit

15

Gln Ala Val

1

Thr

Asn

Leu

Ser

65

Gln

Leu

Gly

Leu

Tyr

145

Gln

Phe

Ser

Val

Tyr

Ile

50

Gly

Ala

Trp

Ser

Lys

130

Thr

Gly

Tyr

Thr

Thr

Ala

35

Gly

Ser

Glu

Val

Gly

115

Lys

Phe

Leu

Asn

Ser

Val

Leu

20

Asn

Gly

Leu

Asp

Phe

100

Gly

Pro

Thr

Glu

Gln

180

Thr

Thr

Thr

Trp

Thr

Leu

Glu

85

Gly

Gly

Gly

Asp

Trp

165

Lys

Ala

Gln

Cys

Val

Asn

Gly

70

Ala

Gly

Gly

Ala

Tyr

150

Ile

Phe

Tyr

tha

Glu

Arg

Gln

Lys

55

Gly

Asp

Gly

Glu

Ser

135

Tyr

Gly

Lys

Met

hai

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

Val

120

Val

Met

Asp

Gly

Glu

32272

cua

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys

105

Gln

Lys

Lys

Ile

Arg

185

Leu

-180-

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Leu

Val

Trp

Ile

170

Val

Ser

tric DART-A

Thr

Gly

Gly

Trp

Leu

75

Ala

Thr

Val

Ser

val

155

Pro

Thr

Ser

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Gln

Cys

140

Arg

Ser

Ile

Leu

Ser

Val

Ala

45

Pro

Ile

Trp

Leu

Ser

125

Lys

Gln

Asn

Thr

Arg

w/Fc phién ban 1

Pro

Thr

30

Pro

Ala

Thr

Tyr

Gly

110

Gly

Ala

Ala

Gly

Val

190

Ser

Gly

15

Thr

Arg

Arg

Gly

Ser

95

Gly

Ala

Ser

Pro

Ala

175

Asp

Glu

Gly

Ser

Gly

Phe

Ala

80

Asn

Gly

Glu

Gly

Gly

160

Thr

Lys

Asp

1440

1500

1530



Thr

195

Ala Val

210

Phe
225

Cys

Lys

<210> 16

<211> 816
<212> ADN
<213>

<220>
<223>

Ala Tyr

Gly Gly

Glu Lys

Trinh tu

Tyr

Trp

Tyr Cys

Gly Gln

200

Ala Arg
215

Gly Thr

230

Gly
245

Val
260

Lys Val

Ala Ala

Ala Ala

Leu Lys

nhan tao

DART-A w/Fc phién ban 1

<400> 16
caggctgtgg

acatgcagat

aagccaggac

cctgcacggt

caggccgagg

gggggtggca

cagctggtgce

aaagccagtg

cagggactgg

aagtttaaag

ctgagctccce

agagccagct

tgtggcggtg

gccgcactta

<210> 17

tgactcagga

ccagcacagg

aggcaccaag

tttctggaag

acgaagccga

caaaactgac

agtccggggce

gctacacctt

aatggatcgg

gcagggtgac

tgcgctctga

ggtttgctta

gaaaagtggc

aggaaaaggt

gccttcactg

cgcagtgacc

gggcctgatc

tctgctgggce

ttactattgt

tgtgctggga

tgagctgaag

cacagactac

cgatatcatt

tattaccgtg

agatacagcc

ttggggacag

cgcactgaag

cgcagccctg

32272

Ser His

Leu

Val Thr

235

Leu

Leu Lys Glu

250

Glu
265

Lys Val

accgtgtccc
acatctaact
gggggtacaa
ggaaaggccg
gctctgtggt
gggggtggat
aaacccggag
tatatgaagt
ccttccaacg
gacaaatcaa
gtgtactatt
ggcaccctgg
gagaaagttg

aaagag

-181-

205

Leu Ala

220

Arg

Val Ser Ser

Lys Val Ala

Ala Ala Leu

270

caggcggaac

acgccaattg

acaaaagggc

ctctgactat

atagcaatct

ccggceggcgyg

cttccgtgaa

gggtcaggca

gggccacttt

caagcactgc

gtgctcggtc

tgacagtgtc

ctgctttgaa

Ser Trp

Gly Gly

240

Ala
255

Leu

Lys Glu

tgtgaccctg

ggtgcagcag

tcecectggacce

taccggggca

gtgggtgttc

aggcgaggtg

ggtgtcttgce

ggctccagga

ctacaatcag

ttatatggag

acacctgctg

ttccggagga

agagaaggtc

Phan t# axit nucleic md héa chudi polypeptit th& hai cua cdu truc

60

120

180

240

300

360

420

480

540

600

660

720

780

816



32272

<211> 515
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Chudi polypeptit tht nhdt cua clu tric DART-A w/Fc phién ban 2

<400> 17

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
20 25 30

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
35 40 45

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
50 55 60

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
65 70 75 80

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
85 90 95

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
100 105 110

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
115 120 125

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
130 135 140

Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
145 150 155 160

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
165 170 175

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
180 185 190

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
195 200 205

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
210 215 220

Pro Gly Lys Ala Pro Ser Ser Ser Pro Met Glu Asp Phe Val Met Thr
225 230 235 240

-182-



Gln

Ser

Tyr

Ile

Gly

305

Ala

Tyr

Gly

Gln

Phe

385

Leu

Tyr

Ser

Thr

Val

465

Ser

Ala

Leu

Ser

Cys

Leu

Tyr

290

Ser

Glu

Thr

Gly

Pro

370

Ser

Glu

Tyr

Lys

Ala

450

Ser

Gly

Ala

Lys

Pro

Lys

Thr

275

Trp

Gly

Asp

Phe

Gly

355

Gly

Thr

Trp

Ala

Asn

435

Val

Trp

Gly

Leu

Glu

Asp

Ser

260

Trp

Ala

Ser

Val

Gly

340

Gly

Gly

Tyr

Val

Asp

420

Ser

Tyr

Phe

Cys

Lys
500

Ser

245

Ser

Tyr

Ser

Gly

Ala

325

Gln

Glu

Ser

Ala

Gly

405

Ser

Leu

Tyr

Ala

Gly

485

Glu

Leu

Gln

Gln

Thr

Thr

310

Val

Gly

Val

Leu

Met

390

Arg

Val

Tyr

Cys

Tyr

470

Gly

Lys

Ala

Ser

Gln

Arg

295

Asp

Tyr

Thr

Gln

Arg

375

Asn

Ile

Lys

Leu

Val

455

Trp

Gly

val

Val

Leu

Lys

280

Glu

Phe

Tyr

Lys

Leu

360

Leu

Trp

Arg

Asp

Gln

440

Arg

Gly

Lys

Ala

32272

Ser

Leu

265

Pro

Ser

Thr

Cys

Leu

345

Val

Ser

Val

Ser

Arg

425

Met

His

Gln

vVal

Ala
505

-183-

Leu

250

Asn

Gly

Gly

Leu

Gln

330

Glu

Glu

Cys

Arg

Lys

410

Phe

Asn

Gly

Gly

Ala

490

Leu

Gly

Ser

Gln

Val

Thr

315

Asn

Ile

Ser

Ala

Gln

395

Tyr

Thr

Ser

Asn

Thr

475

Ala

Lys

Glu

Gly

Pro

Pro

300

Ile

Asp

Lys

Gly

Ala

380

Ala

Asn

Ile

Leu

Phe

460

Leu

Leu

Glu

Arg

Asn

Pro

285

Asp

Ser

Tyr

Gly

Gly

365

Ser

Pro

Asn

Ser

Lys

445

Gly

Val

Lys

Lys

Val

Gln

270

Lys

Arg

Ser

Ser

Gly

350

Gly

Gly

Gly

Tyr

Arg

430

Thr

Asn

Thr

Glu

Val
510

Thr

255

Lys

Leu

Phe

Leu

Tyr

335

Gly

Leu

Phe

Lys

Ala

415

Asp

Glu

Ser

Val

Lys

495

Ala

Met

Asn

Leu

Ser

Gln

320

Pro

Ser

Val

Thr

Gly

400

Thr

Asp

Asp

Tyr

Ser

480

Val

Ala



515

<210> 18
<211>
<212>
<213>

ADN

<220>
<223>
DART-A

<400> 18
gacaaaactc

ttcctcttce

tgcgtggtgg

ggcgtggagg

cgtgtggtca

tgcaaggtct

gggcagccce

aaccaggtca

tgggagagca

gacggctcct

aacgtcttct

ctctcecctgt

cagtctcctg

tcccagtcac

ccaggccagce

gacagattca

gccgaggacg

caggggacca

gtggagtctg

tctggattca

ctggagtggg

1545

acacatgccc

ccccaaaacc

tggacgtgag

tgcataatgc

gcgtectcecac

CcCaacCaaagc

gagaaccaca

gcctgtggtg

atgggcagcc

tcttcctcta

catgctccegt

ctccgggtaa

atagtctggce

tgctgaacag

cccctaaact

gcggcagegyg

tggctgtgta

agctggaaat

ggggaggctt

ccttcagcac

ttggaaggat

Trinh ty nhén tao

accgtgccca

caaggacacc

ccacgaagac

caagacaaag

cgtcctgcac

cctecccagece

ggtgtacacc

cctggtcaaa

ggagaacaac

cagcaagctc

gatgcatgag

agccceccttece

cgtgagtctg

cggaaatcag

gctgatctat

cagcggcaca

ctattgtcag

taaaggaggc

ggtccagcect

atacgctatg

caggtccaag

32272

gcacctgaag
ctcatgatct
cctgaggtca
ccgcgggagy
caggactggce
cccatcgaga
ctgcccccat
ggcttctatc
tacaagacca
accgtggaca
gctctgcaca
agctccccta
ggggagcggg
aaaaactatc
tgggcttcca
gattttaccc
aatgattaca
ggatccggcg

ggagggtccc

aattgggtcc

tacaacaatt

-184-

ccgcgggggyg

cccggaccece
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
ccecgggagga
ccagcgacat
cgcctceegt
agagcaggtg
accactacac
tggaagactt
tgactatgtc
tgacctggta
ccagggaatc
tgacaatttc
gctatcccta
gcggaggcga
tgagactctc
gccaggctcc

atgcaaccta

accgtcagtc

tgaggtcaca

gtacgtggac

cagcacgtac

ggagtacaag

caaagccaaa

gatgaccaag

cgccgtggag

gctggactcc

gcagcagggyg

gcagaagagc

cgtgatgaca

ttgcaagagc

ccagcagaag

tggcgtgccc

tagtctgcag

cactttcggce

ggtgcagctg

ctgtgcagcc

agggaagggg

ctatgccgac

Phan t axit nucleic m& héa chudi polypeptit th& nhét cia clu tric
w/Fc phién ban 2

60

120

180

240

300

360

420

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tctgtgaagg
atgaacagcc
ggcaattctt
tccggaggat
gagaaggtcg
<210>
<211>

<212>
<213>

19
279
PRT

<220>

<223>

<400> 19

Asp Val Val

1

Asp Gln

Asn Gly

35
Pro Lys
50

Asp
65

Arg

Ser Arg

Thr His

Gly Gly

Gly Gly

130

Ser
145

Gly

Pro Gly

Ala

Asn

Val

Phe

Val

Val

Gly

115

Leu

Phe

Lys Gly

atagattcac

tgaaaaccga

acgtgtcttg

gtggcggtygg

ccgcacttaa

Chudi polypeptit

Met Thr

Ser Ile

20

Thr Tyr

Leu Ile

Ser Gly

Glu Ala

85

Pro
100

Trp
Ser Gly
Val

Gln

Thr Phe

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Gly

Pro

Asn

catctcaaga

ggacacggcc

gtttgcttat

aaaagtggcc

ggaaaaggtc

Trinh tu nhén tao

tht nhit

Thr Pro

Cys Arg

Arg Trp

40
Lys Val
55

Gly Ser

Asp Leu

Phe Gly

Gly Gly

120

Gly
135

Gly

Thr Tyr

150

Leu
165

Glu

Trp Val

32272

gatgattcaa
gtgtattact
tggggacagg
gcactgaagg

gcagccctga

agaactcact

gtgtgagaca

ggacactggt

agaaagttgc

aagag

cua DART dbéi ching

Phe Ser Leu

10

Ser Ser Gln

25

Tyr Leu Gln

Ser Asn Arg

Gly Thr Asp

75

Val
90

Gly Tyr

Gly Thr

105

Gly

Glu Val Gln

Ser Leu Arg

Ala Met Asn

155
Ile

Ala Arg

170

-185-

Pro Val Ser

vVal
30

Ser Leu

Pro
45

Lys Gly

Phe
60

Ser Gly

Phe Thr Leu

Phe Cys Ser

Glu
110

Lys Leu

Val Glu

125

Leu

Leu Ser

140

Cys

Trp Val Arg

Arg Ser Lys

gtatctgcaa

cggtaacttc

gactgtgtct

tgctttgaaa

Leu
15

Gly
His Ser
Gln

Ser

Val Pro

Ile
80

Lys

Gln
95

Ser

Ile Lys

Ser Gly

Ala Ala

Gln Ala

160
Tyr Asn
175

1320

1380

1440

1500

1545



Asn Tyr

Ser Arg

Lys Thr

210

Gly Asn
225

Val Thr

Glu Lys

Glu Val

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

<220>
<223>

<400>

Gln Ala
1

Thr Val

Asn Tyr

Leu Ile
50

Ser Gly
65

Gln Ala

Leu Trp

Ala Thr
180

Asp Asp
195

Glu Asp

Ser Tyr

Val Ser

Glu Val

260

Ala Ala
275

20
270
PRT
Trinh tu

Tyr Tyr Ala

Ser Lys Asn

Thr Ala Val
215

Val Ser Trp
230

Ser Gly Gly
245

Ala Ala Leu

Leu Glu Lys

nhédn tao

Chudi polypeptit thu

20

Val val

Thr Leu

20

Ala Asn

35

Gly Gly

Ser Leu

Glu Asp

Val Phe
100

Thr Gln Glu

Thr Cys Arg

Trp Val Gln

Thr Asn Lys

55

Leu Gly Gly
70

Glu Ala Asp
85

Gly Gly Gly

Asp

Ser

200

Tyr

Phe

Cys

Glu

hai

Pro

Ser

Gln

40

Arg

Lys

Tyr

Thr

32272

Ser

185

Leu

Tyr

Ala

Gly

Lys
265

cua

Ser

Ser

25

Lys

Ala

Ala

Tyr

Lys
105

-186-

Val

Tyr

Cys

Tyr

Gly

250

Glu

Lys

Leu

Val

Trp

235

Gly

Val

Asp

Gln

Arg

220

Gly

Glu

Ala

Arg

Met

205

His

Gln

val

Ala

DART dbi ching

Leu

10

Thr

Pro

Pro

Ala

Cys

90

Leu

Thr

Gly

Gly

Trp

Leu

75

Ala

Thr

Val

Ala

Gln

Thr

60

Thr

Leu

Val

Ser

Val

Ala

45

Pro

Ile

Trp

Leu

Phe

190

Asn

Gly

Gly

Ala

Leu
270

Pro

Thr

30

Pro

Ala

Thr

Tyr

Gly
110

Thr

Ser

Asn

Thr

Ala

255

Glu

Gly

15

Thr

Arg

Arg

Gly

Ser

95

Gly

Ile

Leu

Phe

Leu

240

Leu

Lys

Gly

Ser

Gly

Phe

Ala

80

Asn

Gly



Gly

Leu

Phe

145

Lys

Glu

Asp

Glu

Tyr

225

Gly

Lys

Ser

Val

130

Thr

Gly

Thr

Asp

Asp

210

Trp

Gly

Val

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

<220>
<223>

<400>

Gly

115

Gln

Phe

Leu

Tyr

Ser

195

Met

Gly

Lys

Ala

21
110
PRT

Trinh tu nhén tao

Gly

Pro

Ser

Glu

Tyr

180

Lys

Gly

Gln

Val

Ala
260

Gly

Gly

Asp

Trp

165

Ser

Ser

Ile

Gly

Ala

245

Leu

Gly

Arg

Tyr

150

Val

Asp

Ser

Tyr

Thr

230

Ala

Lys

Glu

Pro

135

Trp

Ala

Ser

Val

Tyr

215

Ser

Leu

Glu

Val

120

Met

Met

Gln

Val

Tyr

200

Cys

Val

Lys

Lys

32272

Lys

Lys

Asn

Ile

Lys

185

Leu

Thr

Thr

Glu

Val
265

Leu

Leu

Trp

Arg

170

Gly

Gln

Gly

Val

Lys

250

Ala

Asp Glu

Ser Cys
140

Val Arg
155

Asn Lys

Arg Phe

Met Asn

Ser Tyr

220

Ser Ser
235

Val Ala

Ala Leu

Midn 1lién k&t CD3 chudi nhe cua DART-A

21

Gln Ala Val Val Thr Gln

1

Thr

Asn

Leu

Ser

5

Val Thr Leu Thr Cys

20

Tyr Ala Asn Trp Val

35

Ile Gly Gly Thr Asn

50

Gly Ser Leu Leu Gly

Glu

Arg

Gln

Lys

55

Gly

Pro

Ser

Gln

40

Arg

Lys

Ser

Ser

25

Lys

Ala

Ala

-187-

Leu

10

Thr

Pro

Pro

Ala

Thr Val

Gly Ala

Gly Gln

Trp Thr

60

Leu Thr

Thr

125

Val

Gln

Pro

Thr

Asn

205

Tyr

Gly

Ala

Lys

Ser

Val

Ala

45

Pro

Ile

Gly

Ala

Ser

Tyr

Ile

190

Leu

Gly

Gly

Leu

Glu
270

Pro

Thr

30

Pro

Ala

Thr

Gly

Ser

Pro

Asn

175

Ser

Arg

Met

Cys

Lys
255

Gly

15

Thr

Arg

Arg

Gly

Gly

Gly

Glu

160

Tyr

Arg

Val

Asp

Gly

240

Glu

Gly

Ser

Gly

Phe

Ala



65

70

32272

75

80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Leu Trp Tyr Ser Asn

85

90

Leu Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly

<210> 22
<211> 125
<212> PRT
<213>

<220>

<223> Mién
<400> 22

Glu Val Gln
1

Ser Leu Arg

Ala Met Asn

35

Gly Arg Ile
50

Ser Val Lys
65

Leu Tyr Leu

Tyr Cys Val

Ala Tyr Trp
115

<210> 23

<211> 106

<212> PRT

<213>

<220>

<223>

<400> 23

100

Trinh ty nhén tao

105

lién k&t CD3 chudi n3ng cua

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Gly

Val

Ser

Val

Ser

Arg

Met

85

His

Gln

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Gly

Ser

Ala

Gln

Tyr

55

Thr

Ser

Asn

Thr

Trinh ty nhéan tao

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Leu
120

Gly Gly
10

Ser Gly
25

Pro Gly

Asn Tyr

Ser Arg

Lys Thr
90

Gly Asn
105

Val Thr

DART-A

Leu

Phe

Lys

Ala

Asp

75

Glu

Ser

Val

Val

Thr

Gly

Thr

60

Asp

Asp

Tyr

Ser

Mién 1lién k&t CD3 chudi nhe cua DART-B

Gln

Phe

Leu

45

Tyr

Ser

Thr

Val

Ser
125

110

Pro

Ser

30

Glu

Tyr

Lys

Ala

Ser
110

95

Gly

15

Thr

Trp

Ala

Asn

Val

95

Trp

Gly

Tyr

Val

Asp

Ser

80

Tyr

Phe

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

-188-



Glu Lys

Asn Trp

Asp Thr

50

Gly Ser
65

Asp Ala

Val

Tyr

35

Ser

Gly

Ala

Phe Gly Ala

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

<220>
<223>

<400>

Asp Ile
1

Ser Val

Thr Met

Gly Tyr

50

Lys Asp

65

Met Gln

Ala Arg

Thr Thr

24
119
PRT

Thr

20

Gln

Lys

Thr

Thr

Gly
100

Trinh tu

Mién

24

Lys

Lys

His

35

Ile

Lys

Leu

Tyr

Leu
115

Met

Gln

Val

Ser

Tyr

85

Thr

nhédn tao

Thr

Lys

Ala

Tyr

70

Tyr

Lys

Cys
Ser
Ser
55

Ser
Cys

Leu

Arg

Gly

40

Gly

Leu

Gln

Glu

32272

Ala

25

Thr

Val

Thr

Gln

Leu
105

lién két CD3 chudi nidng

Leu

Met

20

Trp

Asn

Ala

Ser

Tyr

100

Thr

Gln

Ser

Val

Pro

Thr

Ser

85

Asp

Val

Gln

Cys

Lys

Ser

Leu

70

Leu

Asp

Ser

Ser

Lys

Gln

Arg

55

Thr

Thr

His

Ser

Gly

Thr

Arg

40

Gly

Thr

Ser

Tyr

Ala

Ser

25

Pro

Tyr

Asp

Glu

Cys
105

-189-

10

Ser

Ser

Pro

Ile

Trp

90

Lys

cua

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Leu

Ser

Pro

Tyr

Ser

75

Ser

Ser

Lys

Arg

60

Ser

Ser

DART-B

Leu

Tyr

Gln

Asn

Ser

75

Ser

Asp

Ala

Thr

Gly

Tyr

60

Ser

Ala

Tyr

vVal

Arg

45

Phe

Met

Asn

Arg

Phe

Leu

45

Asn

Ser

Val

Trp

Ser

30

Trp

Ser

Glu

Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly
110

15

Tyr

Ile

Gly

Ala

Leu
95

Gly

15

Arg

Trp

Lys

Ala

Tyr

95

Gln

Met

Tyr

Ser

Glu

80

Thr

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gly



Trinh ty nhan tao

Trinh tuy nhén tao

<210> 25

<211> 113

<212> PRT

<213>

<220>

<223> Mién

<400> 25

Asp Phe Val

1

Glu Arg Val

Gly Asn Gln

35

Pro Pro Lys
50

Pro Asp Arg

65

Ile Ser Ser

Asp Tyr Ser

Lys

<210> 26

<211> 120

<212> PRT

<213>

<220>

<223> Mién

<400> 26

Glu Val Gln

1

Ser Val Lys

Tyr Met Lys

35

32272

lién k&t CD123 chudi nhe cua DART-A

Met

Thr

20

Lys

Leu

Phe

Leu

Tyr
100

lién k&t CD123 chudi ni&ng cia DART-A

Thr

Met

Asn

Leu

Ser

Gln

85

Pro

Gln

Ser

Tyr

Ile

Gly

70

Ala

Tyr

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Asp Ser
10

Ser Ser
25

Trp Tyr

Ala Ser

Ser Gly

Val Ala

90

Gly Gln
105

Leu

Gln

Gln

Thr

Thr

75

vVal

Gly

Ala

Ser

Gln

Arg

60

Asp

Tyr

Thr

Val

Leu

Lys

45

Glu

Phe

Tyr

Lys

Leu Val Gln Ser Gly Ala Glu Leu Lys Lys

5

10

Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe

20

25

Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

40

-190-

45

Ser

Leu

30

Pro

Ser

Thr

Cys

Leu
110

Leu

15

Asn

Gly

Gly

Leu

Gln
95

Glu

Gly

Ser

Gln

Val

Thr

80

Asn

Ile

Pro Gly Ala

15

Thr Asp Tyr

30

Glu Trp Ile



Gly Asp
50

Ile Ile

Lys Gly Arg Val

65

Met Glu Leu Ser

Ala Arg Ser His

Gly Thr

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

<220>
<223>

<400>

Asp Phe
1

Glu Arg

Gly Asn

Pro Pro
50

Pro Asp
65

Ile Ser

Asp Tyr

Lys

<210>
<211>
<212>

100

Leu Val
115

27

113

PRT
Trinh tu

Mié&n
27
Val Met
Val Thr

20

Gln Lys
35

Lys Leu

Arg Phe

Ser Leu

Ser Tyr

100

28
120
PRT

32272

Pro Ser Asn Gly Ala Thr Phe Tyr
55 60

Thr Ile Thr Val Asp Lys Ser Thr
70 75

Ser Leu Arg Ser Glu Asp Thr Ala
85 90

Leu Leu Arg Ala Ser Trp Phe Ala
105

Thr Val Ser Ser
120

nhé&n tao

lién k&t CD123 chudi nhe cua DART-B

Thr Gln Ser Pro Asp Ser Leu Ala
Met Ser Cys Lys Ser Ser Gln Ser
25

Asn Tyr Leu Thr Trp Tyr Gln Gln
40

Leu Ile Tyr Trp Ala Ser Thr Arg
55 60

Ser Gly Ser Gly Ser Gly Thr Asp
70 75

Gln Ala Glu Asp Val Ala Val Tyr
85 90

Pro Tyr Thr Phe Gly Gln Gly Thr
105

-191-

Asn

Ser

val

Tyr

Val

Leu

Lys

45

Glu

Phe

Tyr

Lys

Gln

Thr

Tyr

Trp
110

Ser

Leu

30

Pro

Ser

Thr

Cys

Leu
110

Lys

Ala

Tyr
95

Gly

Leu
15

Asn

Gly

Gly

Leu

Gln

95

Glu

Phe

Tyr

80

Cys

Gln

Gly

Ser

Gln

Val

Thr

80

Asn

Ile



32272

<213> Trinh ty nhén tao

<220>
<223> Midn lién k&t CD123 chubdi ning cua DART-B

<400> 28

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

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

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

Gly Asp Ile Ile Pro Ser Asn Gly Ala Thr Phe Tyr Asn Gln Lys Phe
50 55 60

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

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

Ala Arg Ser His Leu Leu Arg Ala Ser Trp Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 29
<211> 8
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téac nhan lién két 1 Polypeptit

<400> 29

Gly Gly Gly Ser Gly Gly Gly Gly

1 5
<210> 30

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tac nhan lién k&t 2 Polypeptit

<400> 30

-192-



32272

Gly Gly Cys Gly Gly Gly

1 5
<210> 31

<211> 4

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> T&c nhan 1lién két 3 Polypeptit

<400> 31

Gly Gly Gly Ser

1

<210> 32
<400> 32
000

<210> 33
<211> 8
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tac nhan 1lién két 4 Polypeptit

<400> 33

Ala Pro Ser Ser Ser Pro Met Glu

1 5
<210> 34

<211> 28

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mién vong xodn E

<400> 34

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

<210> 35
<211> 28

-193-



<212>
<213>

<220>
<223>

<400>

PRT
Trinh ty nhan tao

Mié&n vong xoin K

35

32272

Lys Val Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu Lys Val

1

5

10

Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu

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

<220>
<223>

<400>

20
36
46
PRT
Trinh ty nhén tao

Miédn lién két albumin uu

36

Leu Ala Glu Ala Lys Val Leu Ala

1

5

Val Ser Asp Tyr Tyr Lys Asn Leu

20

Gly Val Lys Ala Leu Ile Asp Glu

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

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

<400>

35 40

37
217
PRT
Homo sapiens

MISC_FEATURE
(1)..(217)
Midn CH2-CH3 cla vung Fc

37

Ala Pro Glu Ala Ala Gly Gly Pro

1

5

Pro Lys Asp Thr Leu Met Ile Ser

20

Val Val Asp Val Ser His Glu Asp

35 40

25

tién

Asn Arg Glu Leu Asp
10

Ile Asp Asn Ala Lys
25

Ile Leu Ala Ala Leu
45

ngudi

Ser Val Phe Leu Phe
10

Arg Thr Pro Glu Val
25

Pro Glu Val Lys Phe
45

-194-

15

Lys Tyr Gly
15

Ser Ala Glu
30

Pro

Pro Pro Lys
15

Thr Cys Val
30

Asn Trp Tyr



Val

Gln

65

Gln

Ala

Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

Asp

50

Tyr

Asp

Leu

Arg

Lys

130

Asp

Lys

Ser

Ser

Ser
210

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

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

<400>

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Lys

Cys

195

Leu

38
14
PRT

Val

Ser

Leu

Ala

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Glu

Thr

Asn

85

Pro

Gln

Val

Val

Pro

165

Thr

Val

Leu

Mus musculus

MISC_FEATURE

(1)..(14)

Val

Tyr

70

Gly

Ile

Val

Ser

Glu

150

Pro

Val

Met

Ser

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

Val

Asp

His

Pro
215

Asn

Val

Glu

Lys

Thr

120

Trp

Glu

Leu

Lys

Glu

200

Gly

32272

Ala Lys

Val Ser

Tyr Lys
90

Thr Ile
105

Leu Pro

Cys Leu

Ser Asn

Asp Ser

170

Ser Arg
185

Ala Leu

Lys

Thr

Val

75

Cys

Ser

Pro

Val

Gly

155

Asp

Trp

His

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Pro

Thr

Val

Ala

Arg

125

Gly

Pro

Ser

Gln

His
205

Arg

Val

Ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Tyr

Glu

Leu

Asn

95

Gly

Glu

Tyr

Asn

Phe

175

Asn

Thr

Glu

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

Val

Gln

CDR1 cta mién bién ddi chudi nhe cia khang thé khang CD3

38

Arg Ser Ser Thr Gly Ala Val Thr Thr Ser Asn Tyr Ala Asn

1

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

39
7
PRT

5

Mus musculus

10

-195-



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

<400>

32272

MISC_FEATURE
(1) ..(7)
CDR2 ciia midn bién ddi chudi nhe chia khadng thé& khang CD3

39

Gly Thr Asn Lys Arg Ala Pro

1

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

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

<400>

5

40

9

PRT

Mus musculus

MISC_FEATURE
(1)..(9)
CDR3 cua mién bién ddi chudi nhe cfia khang thé khang CD3

40

Ala Leu Trp Tyr Ser Asn Leu Trp Val

1

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

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

<400>

5

41

5

PRT

Mus musculus

MISC_FEATURE
(1) ..(5)
CDR1 cua mién bién ddi chudi ning cua khadng th& khang CD3

41

Thr Tyr Ala Met Asn

1

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

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

<400>

5

42
19
PRT
Mus musculus

MISC_FEATURE
(1)..(19)
CDR2 cta midn bidn d&di chudi ning cua khadng th& khang CD3

42

-196-



32272

Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Ala Thr Tyr Tyr Ala Asp Ser

1

5 10 15

Val Lys Asp

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

<220>
<221>
222>
<223>

<400>

43
14
PRT
Mus musculus

MISC FEATURE
(1)..(14)
CDR3 cta midn bién d@3i chudi ning ctia khang thé khang CD3

43

His Gly Asn Phe Gly Asn Ser Tyr Val Ser Trp Phe Ala Tyr

1

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

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

<400>

5 10

44

17

PRT

Mus musculus

MISC_FEATURE
(1) ..(17)
CDR1 cua midn bién ddi chudi nhe ctia khang thé khang CD123

44

Lys Ser Ser Gln Ser Leu Leu Asn Ser Gly Asn Gln Lys Asn Tyr Leu

1

Thr

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

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

<400>

5 10 15

45

7

PRT

Mus musculus

MISC_ FEATURE
(L) .. (7
CDR2 cua mién bién ddi chudi nhe cua khang thé& khang CD123

45

Trp Ala Ser Thr Arg Glu Ser

1

5

-197-



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

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

<400>

32272

46

9

PRT

Mus musculus

MISC FEATURE
(1)..(9)
CDR3 cta mién bién &bi chudi nhe ctia khang thé khang CD123

46

Gln Asn Asp Tyr Ser Tyr Pro Tyr Thr

1

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

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

<400>

5

47

5

PRT

Mus musculus

MISC_FEATURE
(1)..(5)
CDR1 cua mi&n bién d@3i chudi nang cua khang thé khang CD123

47

Asp Tyr Tyr Met Lys

1

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

<220>
<221>
<222>
223>

<400>

5

48

17

PRT

Mus musculus

MISC_FEATURE
(1)..(17)
CDR2 ctia midn bién d3i chudi ning cta khang thé khang CD123

48

Asp Ile Ile Pro Ser Asn Gly Ala Thr Phe Tyr Asn Gln Lys Phe Lys

1

Gly

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

5 10 15

49

7

PRT

Mus musculus

-198-



32272

<220>

<221> MISC FEATURE

<222> (1)..(7)

<223> CDR3 cua mildn bién d3i chudi ning ctia khang th& khang CD123

<400> 49

Ser His Leu Leu Arg Ala Ser

1 5
<210> 50

<211> 7

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mién heterodime hoéa

<400> 50

Gly Val Glu Pro Lys Ser Cys

1 5
<210> 51

<211> 6

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Mién heterodime héa

<400> 51

Val Glu Pro Lys Ser Cys

1 5
<210> 52

<211> 7

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mién heterodime héa

<400> 52

Gly Phe Asn Arg Gly Glu Cys

1 5
<210> 53

<211> o6

<212> PRT
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32272

<213> Trinh tu nhé&n tao

<220>
<223> Mién heterodime héa

<400> 53

Phe Asn Arg Gly Glu Cys

1 5
<210> 54

<211> 227

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Chudi polypeptit th& ba cta cdu truc DART-A w/Fc phién ban 1

<400> 54

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Ala Ala Gly
1 5 10 15

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
20 25 30

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
35 40 45

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
50 55 60

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
65 70 75 80

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
85 90 95

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
100 105 110

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
115 120 125

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
130 135 140

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

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
165 170 175

-200-



Val Leu

Asp Lys

His Glu
210

Asp Ser
180

Ser Arg
195

Ala Leu

Pro Gly Lys

225

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

<220>
<223>

<400>

Asp Lys
1

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

<220>
<223>

<400>

Ala Pro
1

Pro Lys

Val val

Val Asp
50

Gln Tyr
65

Gln Asp

55
10
PRT
Trinh tu
Peptit 1
55
Thr His
56
217

PRT
Trinh tu

Mié&n CD2

Glu Ala

Asp Thr
20

Asp Val

35

Gly Val

Asn Ser

Trp Leu

32272

Asp Gly Ser Phe Phe Leu
185

Trp Gln Gln Gly Asn Val
200

His Asn Arg Tyr Thr Gln
215

nhédn tao

Thr Cys Pro Pro Cys Pro
5 10

nhé&n tao

va CH3 uu tién cia vung

Ala Gly Gly Pro Ser Val
Leu Met Ile Ser Arg Thr
25

Ser His Glu Asp Pro Glu
40

Glu Val His Asn Ala Lys
55

Thr Tyr Arg Val Val Ser
70

Asn Gly Lys Glu Tyr Lys
85 90

-201-

Val Ser Lys Leu Thr Val
190

Phe Ser Cys Ser Val Met
205

Lys Ser Leu Ser Leu Ser
220

Fc

Phe Leu Phe Pro Pro Lys
15

Pro Glu Val Thr Cys Val
30

Val Lys Phe Asn Trp Tyr
45

Thr Lys Pro Arg Glu Glu
60

Val Leu Thr Val Leu His
75 80

Cys Lys Val Ser Asn Lys
95



32272

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 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 Lys

210 215
<210> 57
<211> 5
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tac nhan lién két 4 Polypeptit

<400> 57

Ala Pro Ser Ser Ser

1 5
<210> 58

<211> 273

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Trinh tyu axit amin ctia chudi polypeptit th& nhat cua "DART-2 dbi
chuang”

<400> 58

Asp Phe Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu Leu Asn Ser
20 25 30

-202-



Gly

Pro

Pro

65

Ile

Asp

Lys

Gly

Ala

145

Ser

Tyr

Ile

Leu

Gly

225

Gly

Leu

Lys

Asn

Pro

50

Asp

Ser

Tyr

Gly

Gly

130

Ser

Pro

Asn

Ser

Arg

210

Met

Cys

Glu

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

Gln

35

Lys

Arg

Ser

Ser

Gly

115

Gly

Gly

Glu

Tyr

Arg

195

Val

Asp

Gly

Lys

59
274
PRT

Trinh ty nhén tao

Lys

Leu

Phe

Leu

Tyr

100

Gly

Leu

Phe

Lys

Glu

180

Asp

Glu

Tyr

Gly

Glu
260

Asn

Leu

Ser

Gln

85

Pro

Ser

Val

Thr

Gly

165

Thr

Asp

Asp

Trp

Gly

245

Val

Tyr

Ile

Gly

70

Ala

Tyr

Gly

Gln

Phe

150

Leu

Tyr

Ser

Met

Gly

230

Glu

Ala

Leu

Tyr

55

Ser

Glu

Thr

Gly

Pro

135

Ser

Glu

Tyr

Lys

Gly

215

Gln

Val

Ala

Thr

40

Trp

Gly

Asp

Phe

Gly

120

Gly

Asp

Trp

Ser

Ser

200

Ile

Gly

Ala

Leu

32272

Trp Tyr

Ala Ser

Ser Gly

Val Ala
90

Gly Gln
105

Gly Glu
Arg Pro
Tyr Trp
Val Ala

170

Asp Ser
185

Ser Val
Tyr Tyr
Thr Ser
Ala Leu

250

Glu Lys
265

-203-

Gln

Thr

Thr

75

Val

Gly

Val

Met

Met

155

Gln

Val

Tyr

Cys

Val

235

Glu

Glu

Gln

Arg

60

Asp

Tyr

Thr

Lys

Lys

140

Asn

Ile

Lys

Leu

Thr

220

Thr

Lys

Val

Lys

45

Glu

Phe

Tyr

Lys

Leu

125

Leu

Trp

Arg

Gly

Gln

205

Gly

Val

Glu

Ala

Pro

Ser

Thr

Cys

Leu

110

Asp

Ser

Val

Asn

Arg

190

Met

Ser

Ser

Val

Ala
270

Gly

Gly

Leu

Gln

95

Glu

Glu

Cys

Arg

Lys

175

Phe

Asn

Tyr

Ser

Ala

255

Leu

Gln

Val

Thr

80

Asn

Ile

Thr

Val

Gln

160

Pro

Thr

Asn

Tyr

Gly

240

Ala

Glu



32272

<220>

<223> Trinh tu axit amin ctia chudi polypeptit th& hai ctua "DART-2 dbi
ching"

<400> 59

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

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser
20 25 30

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

Pro Lys Val Leu Ile Tyr Lys Val Ser Asn Arg Phe 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 Leu Gly Val Tyr Phe Cys Ser Gln Ser
85 90 95

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

Gly Gly Gly Ser Gly Gly Gly Gly Glu Val Gln Leu Val Gln Ser Gly
115 120 125

Ala Glu Leu Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala
130 135 140

Ser Gly Tyr Thr Phe Thr Asp Tyr Tyr Met Lys Trp Val Arg Gln Ala
145 150 155 160

Pro Gly Gln Gly Leu Glu Trp Ile Gly Asp Ile Ile Pro Ser Asn Gly
165 170 175

Ala Thr Phe Tyr Asn Gln Lys Phe Lys Gly Arg Val Thr Ile Thr Val
180 185 190

Asp Lys Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser
195 200 205

Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser His Leu Leu Arg Ala
210 215 220

Ser Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
225 230 235 240
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32272

Gly Gly Cys Gly Gly Gly Lys Val Ala Ala Leu Lys Glu Lys Val Ala
245 250 255

Ala Leu Lys Glu Lys Val Ala Ala Leu Lys Glu Lys Val Ala Ala Leu
260 265 270

Lys Glu

-205-





