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(57) Sang ché dé cap dén linh vuc sinh 'y hoc, va boc 16 khang thé don mién va céac protein

phai sinh cua n6 khang ph01 tr gay chet té bao theo chwong trinh da dinh (PDLI). Cu thé

hon, sang ché boc 16 phdi tir giy chét té bao theo chuong trinh da dinh 1 (PDL1) sy gan két

phan tu, dac biét la img dung trong diéu tri va/hodc ngin ngira hodc chan doan cac bénh

lién quan PDL1 nhu khéi u.
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Linh vwe k§ thuét dwoc dé cip

Sang ché dé cap dén linh vuc sinh y hoc, va boc 19 khang thé don mién va
céc protein phai sinh ctia né khang phéi ttr gy chét té bao theo chuong trinh da
dinh (programmed death ligand - PDL1). Cuy thé hon, sang ché boc 16 phan tir gin
két voi PDLI va viéc st dung ching, dac biét la viéc st dung dé diéu tri va/hodic

ngan ngira hodc chin doan cac bénh c6 lién quan dén PDL1 nhu khéi u.
Tinh trang k§ thuat ciia sang ché

Thu thé gay chét té bao theo chuong trinh da dinh 1 (programmed death 1 -
PD-1) la thanh vién trong ho CD28 céc thu thé, bao gém CD28, CTLA-4, ICOS,
PD-1, va BTLA. Cac thanh vién dau tién cda ho nay, CD28 va ICOS, dugc phat
hién béi hiéu qua tic dong Ién viéc gia ting su tang sinh clia té bao T sau khi bd
sung cic khang thé don dong (Hutloff va cac dong tac gia (1999) Nature 397:263-
266; Hansen va cac dong tac gia (1980) Immunogenics 10:247-260). Hai phdi tir
glycoprotein bé mit t& bao cho PD-1 da duoc xé4c dinh, PDLI va PD-1.2, va da
cho thdy c6 thé didu hoa giam sy hoat hoa ciia té bao T va su tiét cytokin khi gén
vao PD-1 (Freeman va cac dong tic gia (2000) J Exp Med 192:1027-34;
Latchman va céc ddng tac gia (2001) Nat Immunol 2:261-8; Carter va cac dong
tac gia (2002) Eur J Immunol 32:634-43; Ohigashi va cac dong tac gia (2005)
Clin Cancer Res 11:2947-53). Ca PDLI (B7-H1) va PDL2 (B7-DC) déu la c4c thé
tuong dong B7 gin vao PD-1 ma khong gin vao cac thanh vién ho CD28 khéc
(Blank va cac ddng tac gia (2004). Biéu hién ciia PDLI 1én bé mit té bao ciing da
cho thay duoc diéu chinh tang qua viéc kich thich IFN-y.

Biéu hién PDLI da duogc tim théy trong mot sb ung thu & chudt va nguoi,
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bao gdm ung thur phéi, ung thu budng trimg va ung thu rudt két va cac loai u tay
(Iwai va cac dong tac gia (2002) PNAS 99:12293-7; Ohigashi va cac ddng téc gia
(2005), Clin Cancer Res 11:2947-53). Cac két qua hién c6 cho thiy ring PDL1
dugc biéu hién qua muc trong cac té bao khdi u dong vai trdo quan trong trong
viéc tranh tinh mién dich cta khdi u béng cach lam tang su rung chét cac té bao
T. Céc nha nghién ctru da phét hién ra rang dong té bao khdi u P815 dugc truyén
nhiém béng gen PDL1 cé thé khang dugc sy phan giai déc hi¢u bdi CTL, va ting
kha nang phat bénh ung thu va cac hoat dong xam lan. Cac hoat dong sinh hoc
ndy c6 thé bi ddo nguoc bang cach chin PDLI1. Céc té bao khéi u duge cdy vao
chudt, ma di loai bé PDL1 dé chan tuwong tic PDL1/PD-1, khong thé hinh thanh
cac khdi u (Dong va cac dong tac gia (2002) Nat Med 8:793-800). Didu nay goi
y rang PD- L1 c6 thé c6 lién quan dén viém mang nhay rudt va trc ché PDLI ngin
chin bénh co thit c6 lién quan dén viém rudt két (Kanai va cac dong tac gia (2003)

J Immunol 171:4156-63).

Do vay, trong linh vuc nay van ¢6 nhu ciu vé khang thé khang PDL1 ma ¢6
thé gan vao PDL1 véi 4i luc cao va c6 kha ning chin sy gin két cia PDL1 vao

PD-1 va, ddc biét 1a khang thé don mién chudi nang khang PDL1.

Ban chit k§ thuit ciia sing ché

Céc tac gia sang ché dd thu duoc khang thé don mién chudi ning (VHH)
khéng PDL1 véi tinh dic hiéu cao, ai luc cao va tinh 6n dinh cao bang cach sang
loc béng cong nghé hién thi thé thuc khuén.

Theo khia canh thir nhét, sing ché dé xudt phén tir gén két PDLI bao gom
mién bién dbi don tinh globulin mién dich bao gom trinh ty axit amin dugc chon
tir SEQ ID No:1-6 va ving Fc ctia globulin mién dich ctia nguoi.

Theo mdt khia canh khac, sang ché dé cap dén phan tir axit nucleic ma hoa

phén tu gén két PDL1, va vecto biéu hién va té bao vat chu chira phén tur axit
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nucleic nay.

Sang ché con dé cap dén ché phdm dugc bao gdm phan tir gén két PDL1
theo sang ché.

Sang ché con d& cap dén phuong phap san xuét phan tir gén két PDL1 theo
séng ché.

Séang ché con dé cap dén viéc st dung phan tir gin két PDL1, va ché phim
dugc theo sang ché, dac biét 1a viée sir dung va phuong phép dé ngin ngira

va/hodc diéu tri cac bénh ¢o lién quan dén PDLI.

Mo ta vin tit cic hinh vé

Figure 1. cho thiy hiéu qua chin cta cac khang thé don mién chudi ning
PDL1 déi v6i tuong tac PD1/PDL1.

Figure 2. cho thiy cac dudng cong gén két cua cac khang thé don mién chudi
ndng PDL1 vao protein khang nguyén PDL1.

Figure 3. cho thdy cac duong cong chan ciia cac khang thé don mién chudi
nang PDL1 di véi tuong tac PD1/PDLI.

Figure 4. cho thdy so sanh trinh ty ctia nam bién thé gia ngudi cua khang thé

r
A

sO 5.

Figure 5. cho thdy céc dudong cong gin két cta cac protein dung hop khéng
thé don mién PDL1-Fc vao PDL1 (bing ELISA).

Figure 6. cho thiy cac dudng cong chin cua cac protein dung hop khang thé
don midn PDL1-Fc dbi véi tuong tic PD1/PDL1 (bing ELISA canh tranh).

Figure 7. cho thdy cac dudng cong chin ciia céc protein dung hop khang thé

don mién PDL1-Fc déi véi tuong tic CD80/PDLI (bing ELISA canh tranh).

Figure 8. cho thdy c4c dudong cong chin cua cac protein dung hop khang thé

don mién PDL1-Fc d6i véi tuong tac PD1/293-PDL1 (bing FACS).
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Figure 9. cho thiy cac dudng cong chan cta céc protein dung hop khang thé
don mién PDL1-Fc déi véi tuong tac Jurket-PD1/PDL1 (bing FACS).

Figure 10. cho thdy tinh gin két dic hidu cta cac protein dung hop khang
thé don mién PDL1-Fc 1én proten PDL1 duoc phét hién bing cach phan tich té
bao theo dong chay. '

Figure 11. cho thdy su gén két clia cac protein dung hop khang thé don mién
PDL1-Fc vio protein PDL1 ctia khi dugc phat hién bang cach phan tich té bao
theo dong chay.

Figure 12. cho thdy c4c protein dung hop khang thé don mién PDL1-Fc xé4c
dinh s6 lugng té bao dwong tinh PDL1 trén cic phdn md ctia cac ngudi bénh.

Figure 13. cho thdy su kich hoat PBMC bang cic protein dung hop khang
thé don mién PDL1-Fc.

Figure 14. cho thiy su kich hoat céc t& bao CD4+T béng cac protein dung
hop khéng thé don mién PDL1-Fe.

Figure 15. cho thiy cac protein dung hop khang thé don mién PDL1-Fc thiic
day viéc tiét ra IL-2. '

Figure 16. cho thdy c4c hoat dong CDC va ADCC ctia cic protein dung hop
khang thé don mién PDL1-Fc mang Fc bién dbi.

Figure 17. cho thdy cac dudong cong phat trién khéi u sau didu tri bang cac
protein dung hop khang thé don mién PDL1-Fc.

Figure 18. cho thiy su tic ché phat trién khdi u bang cach sir dung céc protein
dung hop khang thé don mién PDL1-Fc trong nhiéu thoi diém.

Figure 19. cho thdy sy so sanh giira cac hoat dong Grc ché su ting trudng
khdi u ctia huS6V2-Fe va 2.41. A, A375:PBMC=5:1; B, A375:PBMC=1:1.

Figure 20. cho thdy anh hudng ctia cac bién phép xir Iy kiém va oxy hoa dén

hoat tinh ciia céc protein dung hop khang thé don mién PDL1-Fec.
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M@ ta chi tiét sang ché
Dinh nghia

Trur khi ¢6 chi dinh hodc quy dinh khac, tAt ca cac thuat ngit dugc st dung
déu c6 nghia thong thudong trong linh vuc ndy, ma 13 rd rang ddi voi ngudi cé
trinh d trung binh trong linh vire nay. Tham khao cac sb tay tiéu chuan, nhur
Sambrook va cic dong tac gia, "Molecular Cloning: A Laboratory Manual" (tai
ban 1an thir hai), Tap 1-3, Cold Spring Harbor Laboratory Press (1989); Lewin,
"Genes V", Oxford University Press, New York, (1990), va Roitt va cac déng tac
gid, "Immunology" (tai ban lan tho hai), Gower Medical Publishing, London,
New York (1989), ciing nhu céc kién thirc co ban trong linh vuc nay duoc trich
din & day. Hon nita, trir khi ¢6 chi dinh khac, tét ca cic phuong phép, cac budc,
cac k¥ thuét va cac thao tdc ma khong duge mo ta cu thé chi tiét c6 thé duoc thuc
hién va da dugc thuc hién theo cach da biét, 14 ro rang ddi v6i nguoi co trinh do
trung binh trong linh vuc nay. Tham khao thém céc so tay tiéu chuan, céc kién

thirc co ban trong linh vuc nay dugc dé cp va trich dén & trén dudi day.

Trir khi ¢6 chi dinh khac, céc thuat ngir ¢ thé thay thé nhau "khang thé" va
"globulin midn dich" — bat ctr khi ndo duogc sir dung & ddy 1a dé chi khang thé
chudi niing hozc dé chi khang thé 4 chudi thong thuong — duoc sir dung duogc six
dung nhu cac thuat ngit chung dé bao gdm ca khang thé v6i day du kich thude,
cac chudi riéng cua nd, cling nhu tAt ca céc phﬁn, c4c mién hodie cac manh ciia n6
(bao gdm, nhung khong giéi han &, cdc mién hodc cdc manh gin két khang
nguyén nhu cac mién VHH hoic cac mién VH/VL, tuong tng). Ngoai ra, thuat
nglr "trinh ty" nhu dugc su dung & day (vi du trong cac thudt nglt nhu "trinh ty
globulin mién dich", "trinh ty khang thé", "trinh ty (don) mién bién d6i", "trinh
ty VHH" hodc "trinh tu protein"), can duge hiéu chung la bao gém ca cac trinh
tu axit amin ciing nhu céc trinh tu axit nucleic hodc céc trinh tu nucleotit ma hoa

gidng nhau, trir khi ngit canh doi hoi sy giai thich han ché hon.
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Thudt ng "mién" (ctia polypeptit hodc protein) nhu duoc st dung & day 1a
chi cdu trac protein gip ma c6 kha nang duy tri cau triic bac ba ctia né mot cach
doc 1ap voi phan con lai ciia protein nay. N6i chung, cac mién chiu trach nhiém
dbi v6i cac tinh chit chirc ning riéng biét ciia cic protein, va trong nhiéu trudng
hop c6 thé dugc thém vao, loai ra hodc duoc chuyén sang cac protein khac ma

khong 1am mat chirc nang cliia phan con lai cia protein va/hodc ciia mién nay.

Thuét ngit "mién globulin min dich" nhu duoc sir dung & day Ia chi ving
hinh céu ctia chudi khang thé (vi du nhu chudi khang thé 4 chudi thong thuong
hodc chudi khang thé chudi ning), hoidc 1 chi polypeptit ma chi yéu gom ving
hinh cau nhu vdy. Cac mién globulin mién dich duoc dic trung & chd chiing duy
ri dic tinh gip globulin mién dich cua cac phan tir khang thé, ma bao gdbm banh
2 16p gdm khoang 7 mach beta dbi song duge bé tri trong hai phién beta, tlty chon

dugc 6n dinh boi lién két disﬁlphit bdo toan.

Thuét ngit "mién bién ddi globulin mién dich" nhu duge sir dung & day co
nghia 12 mién globulin mién dich co ban bao gdm bén " viing khung" ma dugc dé
cap dén trong linh vuc nay va sau day 1a "viing khung 1" hoic "FR1" (framework
region — FR); 1a “vung khung 2" hodc "FR2"; 1a “vung khung 3" hodc "FR3"; va
la “ving khung 4" hodc "FR4", tuong tng; ma cac vung khung bi gian doan béi
ba "cac ving xac dinh bd sung" hodc "CDRs" (complementarity determining
regions — CDRs), ma dugc dé cap dén trong linh vuc ndy va sau day 1a “viing x4c
dinh b sung 17 hodc "CDR1 "; Ia “ving xac dinh bo sung 2" hodc "CDR2"; va
14 “ving x4c dinh bd sung 3" hodc "CDR3", twong tmg. Vi vdy, ciu triic hodc
trinh ty chung cia mién bién dbi globulin mién dich ¢6 thé duoc chi ra nhu sau:
FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4. Dy 1a (cac) mién bién do6i
globulin mién dich mang tinh déc hidu khang thé déi voi khang nguyén bing cach

mang vi tri gin két khang nguyén.

Thuat ngft "mién bién d6i don tinh globulin mién dich" nhu dugc st dung &

day c6 nghia 12 mién bién doi globulin mién dich ma c6 kha ning gdn ket dic
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hiéu vao epitop ctia khang nguyén ma khong can ghép véi mién bién dbi globulin
mién dich bd sung. Mt vi du vé cac mién bién ddi don tinh globulin mién dich
theo nghia theo sang ché 13 "mién khang thé", nhu cac mién bién doi don tinh
globulin mién dich VH va VL (céc mién VH va cic mién VL). M6t vi du khac vé
cac mién bién ddi don tinh globulin mién dich 13 "mién VHH " (hodc don gian 13

"VHH") cua lac da Camelids, nhu dugc dinh nghia sau day.

"Cac mién VHH", con duoc goi 1a cac khang thé don mién chudi ndng,
VHHS, cac mién VHH, cac manh khang thé VHH, va cac khang thé VHH, 1a mién
bién dbi globulin mi2n dich gin két khang nguyén cua "cac khang thé chudi ning"
(nghia 13, "cic khang thé khong c6 céc chudi nhe") (Hamers-Casterman C,
Atarhouch T, Muyldermans S, Robinson G, Hamers C, Songa EB, Bendahman
N, Hamers R.: " Naturally occurring antibodies devoid of light chains"; Nature
363, 446-448 (1993)). Thuat ngit "mién VHH" duoc chon dé phén biét cic mién
bién dbi nay voi cac mién bién ddi chudi nang ma c6 mit trong cac khang thé 4
chudi thong thudong (ma dugce d& cap dén & day 1a "cac mién VH") va véi cac
mién bién dbi chudi nhe ma c6 mit trong cac khang thé 4 chudi thong thudng (ma
dugc dé cap dén o day la "cac mién VL"). Cac mién VHH c6 thé gén két dic hiéu
vao epitop ma khong can mién gin két khang nguyén bo sung (d6i 1ap véi cac
mién VH hodc VL trong khang thé 4 chudi thong thuong, trong trudng hop d6
epitop dugc nhan dién bdi mién VL cung véi mién VH). Céac mién VHH 1a céac
don vi nhan biét khang nguyén nho, manh va hi¢u qua dugc tao ra tr don mién
globulin mién dich.

Trong ngft canh theo sang ché, cac thuat ngit khang thé don mién chudi ning,
mién VHH, VHH, mién VyH, manh khéng thé VHH, khang thé VHH, ciing nhu
"Nanobody®" va "mién Nanobody®" ("Nanobody" 14 nhin hiéu cta cong ty
Ablynx N.V.; Ghent; Bi) dugc sir dung thay thé cho nhau.

Céc goc axit amin trong cdc mién VHH cua lac da Camelids dugc ddnh s

theo cach danh s6 chung cho cac mién VH duoc dua ra boi Kabat va céc dong tac
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gia ("Sequence of proteins of immunological interest ", US Public Health
Services, NIH Bethesda, MD, An phém s6 91), nhu duogc chi ra vi du nhu trong
Figure 2 cua Riechmann va Muyldermans, J. Immunol. Methods 231, 25-38
(1999). Theo cach danh sd nay,

- FR1 bao gdm céc gbe axit amin & céc vi tri 1-30,

- CDRI1 bao gdm cac gbc axit amin & cac vi tri 31-35,

- FR2 bao gém cac axit amin & cac vi tri 36-49,

- CDR2 bao gdm cac gdc axit amin & cac vi tri 50-65,

- FR3 bao gdm céc gdc axit amin & cac vi tri 66-94,

- CDR3 bao gdm cac gbc axit amin & cac vi tri 95-102, va
- FR4 bao gdm céc géé axit amin & céc vi tri 103-113.

Tuy nhién, cin luu y ring - nhu di biét trong linh vuc nay dbi véi cac mién
VH va dbi véi cac mién VHH - téng sé cac gbe axit amin trong mdi CDR c6 thé
thay dbi va co thé khong tuong ing véi tong sd cac gde axit amin dugc chi ra béi
cach danh s Kabat (nghia la, m{t hodc nhiéu vi trf theo cach danh sb Kabat c6
thé khong ¢ trong trinh ty thuc té, hodc trinh tu thuc té c6 thé chua nhiéu géc
axit amin hon sé lugng dugc cho phép theo cach dnh sé Kabat). N6i chung, diéu
ndy c6 nghia 13 cach danh s theo Kabat c6 thé hogc khong tuong tmg vé6i cach

danh sb cac géc axit amin trén thuc t& trong trinh tu thuc té.

Céc phuong phap khac d& danh sé cac gbe axit amin clia cic mién VH, ma
cac phuong phéap nay ciing c6 thé dugc 4p dung theo cach twong tu cho céc mién
VHH, 1a da biét trong linh virc ndy. Tuy nhién, trong ban mé ta ndy, cac diém yéu
cu bao hd va cac hinh v&, cach danh sb theo Kabat va duogc ap dung cho cac

mién VHH nhu dugc md ta ¢ trén s& duogc tudn thu, trix khi ¢é chi dinh khéc.

Tong s6 cac gdc axit amin trong mién VHH sé& thuong nam trong pham vi

tir 110 dén 120, thudng gitta 112 va 115. Tuy nhién, can Iuu ¥ ring céc trinh tur
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nhé hon va dai hon ciing c6 thé thich hop cho céc muc dich duge mé ta & day.

Céc ddc tinh cau tric va cac tinh chat chuc nang khac nita cuia cac mién VHH

va cac polypeptit chira ching c¢6 thé dwoc tom tit nhu sau:

Céc mién VHH (ma di "dugc thiét ké" theo tw nhién dé gin két chirc ning
vao khang nguyén ma khong can c6, va khong bat ky tuong tac nao véi, mién
bién ddi chudi nhe) cé thé thuc hién chuc nang nhu mdt don vi cAu tric, mién
hodc polypeptit gin két khang nguyén vé mit chirc ning tuorig dbi nhé va don
tinh. Piéu ndy phan biét cac mién VHH so v6i cac mién VH va VL cia cac khang
thé 4 chudi thong thudng, ma ban than chiing n6i chung khong thich hop cho ting
dung thue té 1am céc protein‘ gin két khang nguyén don tinh hodc cac mién bién
ddi don tinh globulin mién dich, nhung can dé duoc két hop dudi dang nay hay
dang khéc dé tao ra don vi gin két khang nguyén mang tinh chirc ning (nhu trong
vi du cdc méanh khang thé thong thuong nhu cac manh Fab; trong scFvs, ma c6

mién VH duoc lién két cong hoa tri voi mién VL).

Vi c4c tinh chit doc déo nay, viéc st dung cac mién VHH - riéng hodc la
mdt phan clia mot polypeptit 16n hon — mang lai mot sb loi thé dang ké so véi
viée st dung cac mién VH va VL thong thudng, scFvs hodc cac manh khang thé

thong thudng (nhu cdc manh Fab hoac F(ab'),):

- Chi cin mdt mién duy nhit ¢ gin khang nguyén c6 4i luc cao va tinh chon
loc cao, do vay khong can phai c6 hai mién riéng, ciing nhu khong cin phai dam
bao ring hai mién nay phai c6 trong cu hinh khong gian thich hop (nghia 13
thong qua viéc sir dung cac mdi lién két dugc thiét ké dic biét, nhu véi scFvs);

- Céc mién VHH c6 thé duoc biéu hién tir mot gen duy nhat va khéng yéu cau
cac cai bién sau dich ma hodc cubn gap;

- Céc mién VHH c6 thé dugc d& dang thiét ké thanh cac dinh dang da hoa tri
va da déc hiéu (dugc dinh dang);

- Cac mieén VHH c6 kha nang hoa tan cao va khong c¢6 xu hudng ket tu;

-10-
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- Céacmién VHH c6 tinh 6n dinh cao doi v&i nhiét, pH, cac proteaza va cic chat
hodc cdc dicu kién gay bién chat khac va, vi vy, cd thé dugc chuan bi, bao quan
hodc van chuyén ma khong can str dung cac thiét bi lam lanh, nhd d6 chi phi, thoi

gian va moi trudng luu gift va van chuyén;

- Cac mién VHH la de va kha ré de tao ra, ngay ca v6i quy mo 16n can cho san

Xudt;

- Céc mién VHH la twong d6i nh6 (khoang 15 kDa, hogc 10 lin nhé hon IgG
thong thudng) so véi cac khang thé 4 chudi thong thudng va cac manh gin két
khang nguyén cta chiing, va do d6 cho thiy kha nang tham nhap cao (hon) vao
cac md va co thé duoc sir dung & cac lidu cao hon so véi cac khang thé 4 chudi

thong thuong va cdc manh gin két khang nguyén cua ching;

- Cac mién VHH c6 thé cho thdy cai goi la cac tinh chét gan két qua héc (dic
biét 1a do vong lap CDR3 kéo dai clia chiing, so v6i cac mién VH thong thudng)
va do d6 con c6 thé tiép can duoc dén cac muc tiéu dich va cic epitop ma céc
khang thé 4 chudi thong thudong va cac manh gin két khang nguyén cua chung

khéng tiép can duoc.

Cé4c phuong phép dé thu duoc cac mién VHH gin két vao khang nguyén
hodc epitop dac hiéu da dugc md ta trude d6, vi du nhu trong cac cong bd don
sang ché qudc t& W02006/040153 va W02006/122786; R. van der Linden va céc
dong tac gia, Journal of Immunological Methods, 240 (2000) 185-195; Li va céc
dong tac gia, J Biol Chem., 287 (2012) 13713-13721; Deffar va céc dong tc gia,
African Journal of Biotechnology Vol. 8 (12), pp. 2645-2652, 17-06-2009 va
W094/04678.

Céc mién VHH c6 ngudn gdc tir lac da Camelids c6 thé "dugce nhan ban hoa
" bang cach thay thé mot hodc nhidu gbe axit amin trong trinh ty axit amin cuda
trinh tu VHH ban dau béng mot hodc nhiéu géc axit amin ma ¢6 & (cac) vi tri

twong tmg trong mién VH tir khang thé 4 chudi thong thuong cta nguoi. Mién
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VHH nhan ban héa c6 thé chira mot hodc nhiéu cac trinh tu ving khung ngudi

hoan chinh, va trong phuong 4n cy thé, chia trinh tu ving khung IGHV3 ngudi.

No6i chung, thuét ngit "tinh ddc hi¢u" 1a chi s6 lugng cac dang khéac nhau ctuia
c4c khang nguyén hodc cac epitop ma mdt phan tir gin két khang nguyén hoic
phan i protein gin két khang nguyén cu thé (nhu mién bién dbi don tinh globulin
mién dich theo sang ché) c6 thé gan vao. Tinh dic hiéu ciia phan tir gén két khang
nguyén cé thé duoc xac dinh dua vao 4i luc cia nd. Ai luc, duge dai dién boi
hang s6 can bang cho su phan ly ciia khang nguyén v6i mot protein gén két khang
nguyén (KD), 14 thudc do do manh gin két giita epitop va vi tri gin két khang
nguyén lén protein gin két khang nguyén: gia tri KD cang nho, thi d6 manh gin
két giita epitop va phan tir gin két khang nguyén (theo cach khac, 4i luc con c6
thé duoc biéu hién nhu hing sb két hop (KA), tirc 1a 1/KD) cang 16n. La 1o rang
dbi v6i nguoi co trinh do trung binh trong linh vuc nay, i luc c6 thé dugc xéac
dinh theo cach da biét, phy thudc vao khang nguyén dic hiéu can quan tam. Ai
luc 13 thudc do ¢ manh gan két gitra phén tir gin két khang nguyén (nhu globulin
mién dich, khang thé, mién bién ddi don tinh globulin mién dich hoic céc
polypeptit chira né) va khang nguyén thich hop. Ai luc ¢6 lién quan dén ca 4i luc
giita epitop va vi tri gén két khang nguyén ciia n6 trén phan tir gan két khang
nguyén va s6 lugng cac vi tri gén két thich hop c6 trén phéan tir gin két khang

nguyén.

Thong thudng, céc phan tir gén két dac hiéu s& gin vao PDL1 c¢6 hang
s6 phan ly (KD) 14 tir 107 dén 107! mol/lit (M), va t6t hon 1a tir 10°® dén 10-
' mol/lit, tot hon nita 1a tir 10 dén 107" mol/lit, va tham chi tt hon nita 1a
tir 10'% ¢én 10" mol/lit hodc it hon (nhu duoc do trong xét nghiém Biacore
hoidc KinExA), va/hodc ¢6 hing s két hop (KA) it nhét 1a 107 M-, t6t hon it
nhét 12 10M"', tot hon nita it nhat 1a 10° M"', con tot hon nita it nhét 1a 10'°
M-, nhu it nhat 1a 10'° M™'. B4t ky gia tri KD nao 16n hon 10* M néi chung

déu dugce coi 1a chi ra sy gan ket khong dac hi€u. Su gan-két dac hi¢u cua
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protein gin két khang nguyén vao khang nguyén hoic epitop c6 thé duoc xéac
dinh theo cach thich hop da biét bt ky, bao gém, vi dy, cac-xét nghiém duogc
mo td & ddy, phan tich Scatchard va/hodc cac xét nghiém ge“'ln két canh tranh,
nhu cac xét nghiém mién dich danh ddu phong xa (radioimmunoassay - RIA),
cic xét nghiém mién dich enzym (enzym immunoassay - EIA) va céc xét

nghiém sandwich canh tranh.

Cac géc axit amin s€ duoc chi dinh theo ma axit amin mdt hodc ba chir
c4i tiéu chuan, nhu thudng dugc biét va théng nhét trong linh vic nay. Khi
so sanh hai trinh tu axit amin, thuat ng "su khac biét vé axit amin" 13 chi sb
lugng chén, xdéa hodc thay thé céc géc axit amin tai mot vi tri cua trinh tu
tham khao, so vi trinh tu tha hai. Trong truong hop (cac) thay thé, (cac) thay
thé nay t6t hon (cac) thay thé axit amin bao toan, c6 nghia 1a mot gbc axit
amin dugc thay bing mot gdc axit amin khac ¢6 cdu triic hoa hoc tuong tu va
khong hodc it &nh hudng 1én chirc nang, hoat tinh hodc cac tinh chat sinh hoc
khac ctia polypeptit. Cac thay thé axit amin bdo toan nhu vay di duoc biét
trong linh vuc nay, trong dé cac thay thé axit amin bao toan tét hon 1a cac
thay thé ma trong d6 mdt axit amin trong cic nhém sau (i) - (v) dugc thay thé
bing mot gbe axit amin khac trong cing nhom: (i) cic gbe béo nhd, khong
cuc hodc c6 cuc nhe: Ala, Ser, Thr, Pro va Gly; (ii) cac géc co cuc, tich dién
am va cac amit (khong tich dién) cda chung: Asp, Asn, Glu va Gin; (iii) cac
gbc cb cuc, tich dién dwong: His, Arg va Lys; (iv) cac gbc béo 16n, khong
cuc: Met, Leu, He, Val va Cys; va (v) céc gbc thom: Phe, Tyr va Trp. Pic
bi¢t uu tién cac thay thé axit amin bao toan sau: Ala vao Gly hodc vao Ser;
Arg vao Lys; Asn vao Gln hodc vao His; Asp vao Glu; Cys vao Ser; Gln vao
Asn; Glu vao Asp; Gly vao Ala hoac vao Pro; His vao Asn hodc vao Gln; Ile
vao Leu hodc vao Val; Leu vao Ile hodc vao Val; Lys vao Arg, vao Gln hoéc
vao Glu; Met vao Leu, vao Tyr hodc vao Ile; Phe vao Met, vao Leu hodc vao

Tyr; Ser vao Thr; Thr vao Ser;Trp vao Tyr; Tyr vao Trp hodc vao Phe; Val
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vao Ile hodc vao Leu.

Polypeptit hodc phan tr axit nucleic dugc coi la "dugce tach hoan toan"
- vi du, khi dugc so voi nguén sinh hoc ban dia cia no Vé/hoéc moi truong
phan Gng hodc mdi truong nudi cdy ma tir d6 thu duoc n6 - khi né da duoc
tach ra tir it nhat mot mot _céu phan khac ma né thuong c6 lién quan trong
ngudn hoic méi trudng di néu, nhu mdt protein/polypeptit khic, mot axit
nucleic khac, mot ciu phén sinh hoc khac hodc dai phan tir hoac it nhét 12 mot
chat gay bénh, tap chét hodc cdu phan phu. Cy thé hon, polypeptit hodc phan
tir axit nucleic dugc coi la "duogc tach hoan toan" khi n6 da duoc lam sach it
nhét 2 14n, wu tién hon it nhat 10 14n, wu tién hon mira it nhét 1a 100 14n, va
dén 1000 14n hozc nhiéu hon. Polypeptit hodc phan tir axit nucleic ma "o dang
duoc tach hoan toan " tt hon 1a déng nhét hoan toan, nhu dugce xac dinh st
dung k§ thuat thich hop, nhu ky thuét sic ky thich hop, nhu dién di gel
polyacrylamit.

Nhu duogc stir dung & day, thuat ngl “ddi twong” 1a chi dong vat c6 v, cu thé

14 linh truéng, cu thé hon 14 nguoi.

Phan t in két véi PDL1 theo sing ché

Theo khia canh tht nhat, sang ché dé xuat phan tir gin két phéi tir gy chét
té bao theo churong trinh da dinh 1 (PDL1), ma c6 thé gin két diac hiéu vao PDLI1
va bao gém trinh tu axit amin A-L-B, trong d6 A dai dién cho mién bién ddi don
tinh globulin mién dich, L khong c6 mit hodc dai dién cho méi lién két axit amin,

va B dai dién cho vung Fc ctia globulin mién dich ctia ngudi,

trong d6 mién bién ddi don tinh globulin mién dich bao gdm trinh ty axit

amin dugc chon tir SEQ ID NO:1-6,

phan tir gin két PDL1 c6 kha niing tao ra cac homodimer thong qua ving Fc

ctia globulin mién dich ctia ngudi.
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Nhu duoc st dung & déy, “ving Fe ctia globulin mién dich cua ngudi” 1a chi
vung Fc tir ving khong d6i gdm IgG1, 1gG2, IgG3 hodc 1gG4 ﬁgu:bfi (céc trinh ty
axit amin ctiia cac vung khong ddi 1a chi cac mén PO1857, P0O1859, P01860,
P01861 trong co s& dit lidu protein www.uniprot.org), ma bao gém vung ban 18 hoac
phan ctia viing ban 1¢, ving CH2, va viing CH3 cua vung khong dbi globulin mién
dich. Theo sang ché, hoat tinh ADCC hodc CDC ¢6 thé duogc tang 1én hodc duogc
loai b9, hoac 4i luc cia FcRn ¢6 thé duoc tang lén hodc duoc gidm xuéng, béng
cach bién ddi cac axit amin 1-5 trong viing CH2 cta trinh ty axit amin clia “ving
Fc cua globulin mién dich cia nguoi”; hodc tinh on dinh cua protein co thé duoc
tang lén bang cach bién ddi cc axit amin 1-4 trong ving ban 1&. Tuy nhién, theo
sang ché, “vimg Fc cla globulin mién dich cta ngudi” khong bao gom bét ky
bién ddi nao ma thic déy hodc ngén ngira viéc tao ra cac heterodimer Fc, cling
nhu khong bao gdm bt ky cai bién bo sung trinh tu protein chirc nang khéc vao

dau N hodc dau C cua manh Fe.

Theo mdt phuong an wu tién, ving Fe globulin mién dich d3 néu dugc bién
ddi dé loai cac hoat tinh ADCC va CDC. Trong phuong an cu thé, trinh tu cua
vung Fc globulin mién dich duogc chon tir SEQ ID NOs:7-9.

Ngudi ¢6 trinh d trung binh trong linh vuc nay sé hiéu rang phén tir gin
két PDL1 theo sang ché thudng c6 mit dudi dang cac homodimer do ving Fe
cta globulin mién dich cta nguoi.

Nhu dugc st dung ¢ day, thuat ngit “mbi lien két” c6 nghia 1a trinh ty axit
amin khong c6 chiic nang c6 do dai 1-20 gdc axit amin, ma khong phai 1a ciu
truc béc hai hoac cao hon. Vi du, mdi lién két duoc néu 1a mdi lién két linh hoat,
nhu GGGS, GS, GAP va cac mbi lién két twong tu.

Theo mdt s§ phuong 4n, phan tir gin két PDL1 theo séng ché bao gdm trinh
tu axit amin dugc chon tu cac SEQ ID NO:10-27.

Phén tir gén két PDL1 theo séng ché c6 it nhit mot trong sb cac dic tinh k§

-15-



39430

thuéat sau:
(a) gin két v&i PDLI ngudi ¢6 KD nhé hon 1x107 M;
(b) chédn tuong tac gitta PDL1 va PD-1;
(c) lam tang sy hoat hoa cia PBMC va/hodc cac té bao T;
(d) rc ché sy phat trién khéi u.

Phén tir gén két PDL1 theo sang ché c6 thé gan vao PDL1 ¢6 KD nhé hon
1x10°7 M, tdt hon 12 nhd hon 1x10% M, t6t hon nita 1a nhd hon 1x107° M, t6t hon

nita 1a nhé hon 1x1071° M, va thAm chi tot hon nita 1a nhé hon 1x10°11 M.

Theo mot s6 phuong an, phan tir gan két PDLI theo sang ché ¢6 thé gin
két dic hiéu vao PDL1 nguoi va chan tuong tac gitta PDL1 va PD-1. Theo mét
sd phwong an, phan tir gin két PDL1 theo sang ché c6 thé gin két ddc hidu vao

PDL1 nguoi va chan tuong tac gitta PDL1 va CD80.

Phan tir gin két PDL1 theo sang ché c6 thé e ché sy phat trién khdi u it nhat
1a khoang 10%, tot hon it nhat 1 khoang 20%, t5t hon ni¥a it nhét 13 khoang 30%,
tot hon nita it nhat 1 khoang 40%, t6t hon nita it nhit 1a khoang 50%, t&t hon nita
it nhat 1a khoang 60%, t6t hon nita it nhat 1a khoang 70%, va t6t hon nita it nhat
la khoang 80%.

Hon nira, phan th gén két PDLI theo sang ché chiu dugc diéu tri kiém va
diéu tri oxy hoa. Vi dy, phén tir gin két PDL1 theo sang ché duy tri hoat tinh cta
n6 sau diéu tri bing bazo manh (nhu amoni bicacbonat 500mM) trong khoang 8
gio, tot hon 1 khoang 16 gio, tot hon nita Ia khoang 24 gio hodc tét hon nita 1a
khoang 32 gid. Theo cach khac, phan tir gén két PDL1 theo sang ché duy tri hoat
tinh ctia n6 sau diéu tri biang chét oxy héa (hydro peroxit 1%) trong khoang 2 gid,

t6t hon 1a khoang 4 gio, hodc t6t hon nita 1a khoang 8 gio.

Ngoai ra, phan tir gin két PDLI theo sang ché 6n dinh & ndng do cao. Vi
dy, phan tir gén két PDL1 theo sang ché gitt 6n dinh & néng do khoang 100mg/ml,
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t6t hon nita 14 khoang 150mg/ml, t6t hon nita 14 khoang 200mg/ml hodc t6t hon

nita 13 khoang 250mg/ml ma khéng tao cac két tu.

Axit nucleic, vecto va t€ bao vt chu

Theo mot khia canh khac, sang ché dé cap dén phéan tir axit nucleic ma
mi héa cac phan tir gin két PDLI theo sang ché. Axit nucleic theo sang ché
c6 thé 1a RNA, DNA hodc cDNA. Theo mdt phuwong an theo sang ché, axit

nucleic theo sang ché 1a ¢ dang dugc tach hoan toan.

Axit nucleic theo sang ché con c6 thé & dang, c6 thé co trong va/hodc ¢6
thé 1a mot phén cua vecto, vi du nhu plasmit, cosmit hodc YAC. Vecto nay
¢6 thé wu tién 13 vecto biéu hién, nghia la vecto ma co thé ¢ biéu hién cua
phén tir gin két PDL1 in vitro va/hodc in vivo (nghia 13 trong té bao vat chu,
co thé vét cht va/hodc hé biéu hién thich hop). Vecto biéu hién nhu vay
thuong bao gém it nhdt mot axit nucleic theo sang ché dugc lién két hoat
dong véi mot hodc nhiéu yéu t6 diéu tiét thich hgp, nhu (cac) gen khoi dau,
(cac) gen lam ting, (cac) gen két thiic, va cac yéu td tuong tw. Céc yéu té nhu
vay va su lya chon ching theo quan diém biéu hién cua trinh tu dic hiéu trong
vat chi dic hiéu 1a kién thic thong thuong ddi v6i nguoi ¢6 trinh do trung
binh trong linh vuc nay. Cac vi du cu thé vé cac yéu té didu hoa va cac yéu
t6 khac hitu dung hoic can thiét dé biéu hién cac phan tir gin két PDL1 theo
sang ché bao gdm ching han nhu cic gen khéi dau, cac gen lam tang, cac gen
két thuc, céc yéu t6 hoa nhap, céc gen danh d4u lya chon, cac trinh tu dan,
cac gen bao céo, va cic yéu td tuong tu.

Céc axit nucleic theo sang ché c6 thé dugc chuan bi hqéc thu duoc theo
cach da biét (vidu béng téng hop DNA ty dong va’hodc cong nghé DNA tai
td hop), dua vao thong tin trén cac trinh ty axit amin cho cic polypeptit theo

sang ché dugc dua ra & day, va/hodc c6 thé dugce tach ra tir ngudn tu nhién
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thich hop.

Theo mdt khia canh khéc, sang ché dé cap dén cac t& bao vat chu ma
biéu hién hodc c6 kha nang biéu hién mot hodc nhiéu phan tir gén két PDL1
theo sang ché; va/hodc chir axit nucleic theo sang ché. Theo phuong an dac
biét duoc wu tién, cac t& bao vat chu 1a cac té bao vi khuan; céac té bao hiru
dung khéc 1a céc té bao ndm men, céc t& bao ndm hodc cac té bao dong vat
co vU. .

Cac té bao vi khuén thich hop bao gdm cac té bao tir cac chung vi khuin
gram am nhu cac chung Escherichia coli, Proteus, va Pseudomonas, va céac
chung vi khudn gram 4am nhu cac chung Bacillus, Streptomyces,
Staphylococcus, va Lactococcus. Té bao nim thich hop bao gdm cac té bao

tir cac loai Trichoderma, Neurospora, va Aspergillus.

Té bao ndm thich hop bao gdm céac té bao tir cac loai Trichoderma,
Neurospora, va Aspergillus. Cac t& bao ndm men thich hop bao gdm cac té
bao tur cac loai Saccharomyces (vi du, Saccharomyces -cerevisiae),
Schizosaccharomyces (vi du, Schizosaccharomyces pombe), Pichia (vi duy,

Pichia pastoris va Pichia metanolica), va Hansenula.

Céc té bao dong vat c6 va thich hop bao gdm vi du céc té bao HEK293,
cac té bao CHO, cac té bao BHK, cac té bao HeLa, cic té bao COS, va cac té
bao tuong tu.

Tuy nhién, céc té bao dong vat ludng cu, cac té bao con trung, cac té bao
thuc vat, va bAt ky cac té bao nao dugc su dung trong linh vuc nay dé biéu
hi¢én cac protein di hop cling cé thé duoc sir dung.

Sang ché con dé xudt cac phuong phéap san xuit phan tir gin két PDL1
theo sang ché, cac phuong phap ndy co ban bao gdm cac budc:

- nudi cly céc té bao vat chu theo sang ché ¢ cac diéu kién ma cho phép

biéu hién phén tir gin két PDL1 theo sang ché; va
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- thu hdi phan tit gén két PDL1 dugc biéu hién bing céac té bao vat chu
tir nudi cdy; va

- tliy chon l1am sach thém va/hodc stra phan tir gin két PDLI theo sang

Theo mdt phuong 4n wu tién, phan tir gén két PDL1 theo sang ché duoc
tao ra béng cach st dung cac té bao dong vat c6 vu. Phan t& gén két PDL1
theo sang ché co thé dat duogc biéu hién cao trong céc té bao dong vét c6 vu.
Vi du, mirc d6 biéu hién c6 thé 1én dén khoang 5g/L, t6t hon 1a khoang 6g/L,
t6t hon 1a khoang 7g/L, t6t hon 1a khoang 8g/L, t6t hon la khoang 9g/L, tbt
hon la khoang 10g/L hodc cao hon.

Céc phan tir gan két PDL1 theo sang ché ¢ thé dugc tao ra trong té bao
nhu néu trén hay 1a ndi bao (vi du nhu trong phan bao tan, trong periplasma
hodc trong cac co quan trong co thé) va sau d6 dugce tach ra tir cc té bao nay
vat chu va tuy chon duge lam sach thém; hodc ching c6. thé duoc tao ra
extracellulahy (vi du nhu trong méi trudng ma trong dé céc té bao nay vat
cht duge nudi cdy) va sau d6 duoc tach ra tir moi trudng nudi cdy va tiy chon

duoc lam sach thém.

Céac phuong phép va cac chit phan ing duoc sir dung cho viéce tao ra tai
td hop céc polypeptit, nhu cac vecto biéu hién dic hiéu thich hop, cac phuong
phap bién dbi ra hodc chuyén nhidm, cac gen danh du lwa chon, cac phuong
phap cam tng biéu hién protein, cac diéu kién nudi céy, va cac chét tuong tu,
1a da biét trong linh vuc nay. Twong tu, cac k¥ thuét tach protein va lam sach
hitu dung trong phwong phap san xuit phan tir gan két PDLI theo sang ché

da duoc biét ddi véi nguoi c6 trinh do trung binh trong linh vuc nay.

Tuy nhién, cac phan tir gin két PDL1 theo sang ché con c6 thé thu duoc
bang cac phuong phép san xuét khac cta cac protein da biét trong linh vuc

nay, nhu, tong hop hoa hoc, bao gém téng hop pha cing hoic pha léng.
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Cac ché phim duoc

Theo mdt khia canh khéc, sang ché dé xuat ché pham, vi du, ché phim
duoc, chira mot hodc to hop cac phan ti gén két PDL1 theo sang ché, duoc
tao cong thirc cling véi chat mang dugce dung. Cac ché phdm nay c6 thé bao
gém mdt hodc td hop cac (vi du, hai hoac nhiéu, khéc nhau) phéan tu gén két
PDL1 theo sang ché. Ngudi c¢6 trinh d trung binh trong linh vuc nay s& hiéu
ring phan t gin két PDLI theo sang ché s& thuong c6 mat dudi dang

homodimer do cé ving Fc cua globulin mién dich ctia nguoi.

Céac ché pham dugc theo sang ché ciing c¢6 thé duge sur dung trong diéu
tri két hop, nghia la, dugc két hgp véi céc chat khac. Vi du, diéu tri két hop
nay c6 thé bao gdm phén tir gin két PDL1 theo sang ché duge két hop vi it
nhat mot chét khang khdi u khac. Vi du, phan tir gin két PDL1 theo sang ché
c6 thé dugce dung két hop voi cac khang thé diching other khang nguyén dic
hiéu khang khdi us. Cac khang thé hudng dich céc khang nguyén dac hiéu
khang khéi khac bao gdm, nhung khong bi gidi han & khang thé khang EGFR,
khéang thé bién ddi khang EGFR, khang thé khang VEGFa, khang thé khang
HER2, hodc khéng thé khang CMET. Tét hon 13, cac khang thé nay 1a cac
khang thé don dong.

Nhu duoc str dung & déy, "chat mang duge dung" bao gdm bét ky va tat
ca cac dung mdi, chit gy phén tan, cac chat bao, cac chét khang khuén va
chéng ndm, ding treong va cac chat lam cham qué trinh hip thu, va cac chat
twong ty khac, ma c¢6 tinh twong hop sinh ly. Tét hon 13, chit mang 13 thich
hop cho tiém tinh mach, tiém bép, tiém dudi da, dung ngoéi duong ti€u hoda,
tiém tly sdng hodc ngoai da (vi du, bing cach tiém hodc truyén). Phu thudc
vao cach dung, hop chat hoat tinh, nghia 1a, khéng thé, hoic mién dich lién
hop, c6 thé dugc phii trong nguyén liéu dé bao vé hop chét nay khoi tac dong

cua cac axit va cac di€u kién tu nhién khac ma co6 thé 1am mat hoat tinh cua
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hop chit nay.

Céc duge pham theo sang ché c6 thé bao gdm mot hodc nhidu cac mudi
dugc dung. Thuat ngit "mudi duoc dung" 1a chi mubi ma duy tri dugc hoat
tinh sinh hoc mong muédn cta hop chit gbc va khong cé bat ky anh hudng
dong hai khong mong muén nao (vi du tham khao, Berge, S.M., va cic dong
tac gia (1977) J. Pharm. Sci. 66:1-19). Vi du vé cac mudi nhu vay bao gdm
cac mudi cdng axit va cac mudi cong bazo. Cac mubi cOng axit bao gém cac
mudi c6 ngudn gbe tir cac axit vo co khong doc, nhu axot clohydric, nitric,
phosphoric, sulfuric, bromhydric, hydroiodic, phosphoro va cac axit twong
tu, cling nhu tr cdc axit hitu co khéng ddc nhu céc axit béo mono- va
dicarboxylic, céc axit alkanoic dugc thay thé phenyl, cic axit hydroxy
alkanoic, céc axit thom, cac axit sulfonic béo va thom va céc axit twong tu.
Céac mudi cong bazo bao gdm cac mudi c6 ngudn gbc tir cac kim loai kiém
thd, nhu natri, Kkali, magie, canxi va va cac mudi tuong tu, éﬁng nhu tir amin
caic amin hitu co khong doc, nhu N,N'-dibenzyletylendiamin, N-
metylglucamin, cloroprocain, cholin, dietanolamin, etylendiamin, procain va

cac amin tuong tu.

Ché phdm dugc theo sang ché cling c6 thé bao gdm chat chéng oxy héa
dugc dung. Vi du vé cic chit chéng oxy hoa duoc dung bao gém: (1) céc chét
chbng oxy hoa c6 thé tan trong nudc, nhu axit ascorbic, xystein cloruahydro,
natri bisulfat, natri metabisulfit, natri sulfit va cac chat tuong ty; (2) cac chat
chéng oxy hoa co thé tan trong dau, nhu ascorbyl palmitat, hydroxyanisol
butyl hoa (butylated hydroxyanisole - BHA), hydroxytoluen butyl héa
(butylated hydroxytoluene - BHT), lexitin, propyl galat, alpha-tocopherol, va
c4c chéat tuong tu; va (3) chét tao chelat kim loai, nhu’ axit xitric, axit
etylendiamin tetraaxetic (etylenediamine tetraacetic acid - EDTA), sorbitol,

axit tartaric, axit phosphoric, va cac chét tuong ty.

Céac ché pham nay con c6 thé chira cac chat phu tro nhu cdc chat bao
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quan, cac chat 1am uét, cdc chat tao nhil twong va cac chat gdy phan tan.

Viéc ngén nglra su ¢ mat cua cac vi sinh vat co thé dugc dam bao béng
cac quy trinh khir tring va ca bang cac chat khang khudn va chét chéng ndm,
vi du, paraben, clorobutanol, axit phenol sorbic, va cac chét tuong tu. Cling
c6 thé bd sung ca cac chit dang truong, nhu duong, clorua natri, va cac chét
tuong tu vao cac ché pham. Ngoai ra, sy hap thu kéo dai ciia dang thudc tiém
¢6 thé c6 duoc bing cach bd sung cac chét tri hodn sy hip thu nhu

monostearat nhom va gelatin.

Céc chat mang dugc dung bao gém cac dung dich nuc’yc’cét hodc cac chét
gy phan tan va cic bot vo trung dé chudn bi nhanh céc dung dich tiém hodc
bot rac vo trung. Viée st dung cdc mdi trudng va cac chét nhu vay cho céc
chét hoat tinh duoc 12 d3 biét trong linh vuc nay. Trur trubﬁg hop méi truong
hodc chit bét ky nao khong twong hop véi hop chét hoat tinh, viéc st dung
ching trong céc ché pham dugc theo sang ché déu dugc. Cac hop chét hoat

tinh bo sung ciing ¢ thé duwoc két hop vao cac ché pham nay.

Céc ché pham tri liéu thuong phai vo tring va én dinh trong cac didu
kién san xuét va bao quan. Ché phém ¢ thé duoc tao cong thirc lam dung
dich, nhii twong, liposom, hoac cAu tric duoc sép Xép khéac phu hop véi nf‘mg
d6 thube cao. Chit mang c6 thé 12 dung méi hodc moi trudong gdy phan tan
chira, vi du, nuéc, etanol, polyol (vi du, glyxerol, propylen glycol, va
polyetylen glycol 16ng, va cic chat twong tw), va cic hdn hop thich hop cua
ching. D9 16ng thich hgp c6 thé duoc duy tri, vi du, bing cach st dung chét
bao nhu lexitin, bing cach duy tri kich thuéc hat duoc yéu ciu trong trudng
hop phan tan va bang cach st dung cac chat hoat dong bé ﬁét.

Céc dung dich tiém vo trung co thé dugc chuédn bi bﬁng cach két hop
hop chat hoat tinh véi luong theo yéu ciu trong mot dung moi thich hgp véi
mdt hodc tb hop cac thanh phén duogc liét ké ¢ trén, theo yéu cau, tiép theo la

khtr trung béng viloc. Noi chung, cac dang phan tan dugc chuén bi béng cach
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két hop hop chét hoat tinh vao chit mang vo tring ¢6 chra méi trudong bazo
gdy phan tan va cac thanh phan duoc yéu cau khéc tir cac chét duoc liét ké &
trén. Trong truong hop 13 bot vo trung dé chudn bi cac dung dich tiém vo
tring, cic phuong phap chuan bi duge wu tién 14 sy chan khong va 1am kho
bang dong lanh (dong kho) dé thu duogc bot ciia thanh phan.hoat tinh v4i bat
ky thanh phan bd sung mong mudn nao tir dung dich cta n6 da dugc loc vo

trung trude do.

Luong thanh phan hoaf tinh ma c6 thé dugc két hop voi nguyén lidu chat
mang dé tao ra dang liéu don s& thay dbi phu thudc vao dbi tuong dugc diéu
tri, va dudng dung cu thé. Luong thanh phén hoat tinh ma c6 thé duoc két
hop véi nguyén lidu chit mang dé tao ra dang liéu don s& chu yéu 13 luong
ché phdm ma tao ra hiéu qua diéu tri. Noi chung, trong mot trim phan trim
thi luong nay s& nim trong tir khoang 0,01% dén khoang 99% thanh phan
hoat tinh, tét hon 1a tix khoang 0,1% dén khoang 70%, t8t nhét 1a tur khoang
1% dén khoang 30% thanh phan hoat tinh két hop véi chit mang dugc dung.

Céc ché do liéu dung duoc didu chinh dé ¢6 dwoc dap tmg mong mudn
tot nhat (vi dy, dép ting diéu tri). Vi dy, lidu cao duy nhét ¢6 thé duoc dung,
mot s lidu dugc chia nho c6 thé duoc dung theo thoi gian hodc lidu nay co
thé tang hodc giam ty 1& theo chi dinh phy thudc vao tinh trang khén cdp va
tinh trang diéu tri. Dic biét tét khi tao cong thirc dung ngoai dudng tiéu hoa
cac ché pham & cac dang don vi lidu dé c6 thé d& udng va dé diung va dong
nhét v& lidu dung. Dang don vi liéu nhu duogc st dung & day la chi cac don vi
riéng biét vé mit vat ly phu hop lam liéu don vi cho cac ddi tuong duogc diéu
tri; mdi don vi chta mot lugng xéac dinh hop chit hoat tinh dugc tinh toan dé
tao ra hiéu qua diéu tri mong mudn két hop véi chit mang duge dung duge
yéu cau. Chi dinh ddi véi cac dang don vi lidu theo sang ché dugc quyét dinh
béi1 va truc tiép phu thudc vao (a) cac ddc tinh doc ddo cia hop chét hoat tinh

va hiéu qua diéu tri cu thé can dat duoc, va (b) cac gii han trong k§ thuat
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diéu chinh hop chat hoat tinh dé diéu tri cho céc ca thé.

Pé dung phan tir khang thé, liéu nim trong tir khoang 0.0001 dén
100mg/kg, va thuong 1a tir 0,01 dén 5mg/kg trong lugng co thé dbi tuong. Vi
du céc liéu co6 thé 13 0,3mg/kg trong luong co thé, Img/kg trong lugng co thé,
3mg/kg trong lugng co thé, 5mg/kg trong luong co thé, 10mg/kg trong luong
co thé hodc 20mg/kg trong lugng co thé hodc nam trong khoang 1-20mg/kg.
Mot ché do diéu trj dién hinh 12 ding mot 1An mot tudn, mot 1an mdi hai tuén,
mot 14n mbi ba tudn, mot 1dn mdi bdn tudn, mot 1an mot thang, mot 1an mdi
ba thang hoic mot 14n mdi ba dén sau thang, hodc ding voi khoang cach ngin
khi bt dau (chéng han nhu mot 1an mot tudn dén mot 1an mdi ba tuﬁn), va
sau d6 kéo dai khoang cach hon (ching han nhu mot 1an mét thang dén mot

lan mo1i ba dén sau thang).

Theo cach khac, khang thé c6 thé dugc s dung theo cong thirc giai
phéng kéo dai, trong trudong hop nay cin st dung thube véi tin suét it hon.
Liéu va tan sut st dung phu thudc vao thoi gian ban ra ciia khang thé trong
ngudi bénh. N6i chung, cac khang thé ciia ngudi cho thiy c6 thoi gian ban ra
dai nhat, tiép theo 14 cac khang thé nhan ban hoa, cac khang thé kham, va céac
khang thé khong phai ciia nguoi. Lidu va tdn sudt ding c6-thé thay dbi phu
thudc vao diéu tri phong bénh hay chita bénh. pé phong bénh, lidu tuong ddi
thap dugc ding véi cic quing thoi gian twong dbi khong thuong xuyén va
trong thoi gian dai. Mot sb rigu(‘yi bénh tiép tuc nhan diéu tri subt doi. Dé chira
bénh, d6i khi can dung lidu twong ddi 16n véi cac quang thoi gian ding tuong
d6i ngén cho t&i khi tién trién bénh duge giam hodc hét han, va tét hon 1a cho
téi khi nguoi bénh cho théy c6 su cai thién mot phén hodc hoan toan cac triéu
chting bénh. Sau d6, ngudi bénh c6 thé duoc cho ding theo ché do phong
bénh.

Luong lidu thue té cia cac thanh phén hoat tinh trong cac ché phém duoc

theo sang ché co thé dugc thay ddi sao cho thu duoc lugng thanh phé‘m hoat
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tinh ma c6 tac dung dé dat duoc dap ting diéu tri mong mudn dbi voi mot
ngudi bénh, ché pham, va dudng ding cu thé, ma khong giy doc cho ngudi
bénh. Luong liéu duoc lua chon s& phu thudc vao cac yéu t6 duge dong hoc
bao gém hoat tinh cia cac ché phém cu thé theo sang ché dugc s dung, hoac
este, mudi hodc amit cia chang, cach dung, thoi gian dung, tdc do bai tiét cua
hop chét cu thé dugc dung, thoi gian diéu tri, cac thube, hop chét va/hoic
nguyén liéu khac duoc st dung két hop vai cac ché pham cu thé cia sang ché
duogc st dung, tudi, gidi tinh, can nang, tinh trang suc khoe néi chung va lich
sty té cua nguoi bénh dugce diéu tri, va cac yéu td tuong ty khac dugc biét

trong linh vuc y té.

Thuat ngit "lwong c6 hiéu qua diéu tri" cua phan tir gin két PDL1 theo
sang ché t6t hon din dén viéc giam tinh trang nghiém trong cua cic tridu
chiing bénh, tang tin suit va cac khoang thoi gian cia cac giai doan khong bi
triéu ching bénh, hodc phong ngira dugc sy suy giam hoac hau qua do anh
huong cta bénh. Vi dy, dé diéu tri cac khéi u lién quan PDLI, "lwong c6 hiéu
qua diéu tri" t8t hon e ché duoc su phat trién cua té bao hoidc su phat trién
khéi u it nhit 1a khoang 10%, it nhét 1a khoang 20%, tbt hon nita it nhat 13
khoang 40%, tham chi t&t hon nira it nhét 1a khoang 60%, va con tdt hon nita
it nhét 1a khoang 80% so vé&i ddi tugng khong duoc didu tri. Kha ning trc ché
sy phat trién khéi u c6 thé dugc danh gia theo h¢ md hinh dong vat cho tién
doan cac khdi u ctia nguoi. Theo cach khac, tinh chét nay cua ché phdm theo
sang ché c6 thé dugce danh gia bang cach kiém tra kha néﬁg hop chét tc ché
dugc sy phat trién cua té bao khéi u; uc ché nay cé thé duoc x4c dinh in vitro
bang cac xét ngiém da biét dbi v6i ngudi c6 trinh do trung binh trong linh
vuc nay. Lugng c6 hiéu qua diéu tri cuia mot hop chét diéu tri c6 thé 1am gidm
kich thuée khoi u, hodc noi cach khac 12 1am gidm nhe céc triéu chung bénh
& dbi twong. Ngudi ¢ trinh do trung binh trong linh vuc nay sé& c6 thé xéc

dinh dugc céc lugng nhu vay dua vao cac yéu t6 nhu kich thude dbi tuong,
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muc do nghiém trong cta cac tri€u ching & doi tuong, va ché pham cu thé

hoac duong dung cu thé duoc lua chon.

Ché pham theo sang ché c6 thé duge sir dung qua mot hodc nhidu duodng
dung, st dung mot hodc nhiéu phwong phép da biét trong linh vuc nay. Ngudi
c6 trinh d9 trung binh trong linh vuc ndy s& hiéu ring dudng ding s& thay ddi
phu thudc vao két qua mong mudbn. Cac duong dung duoc uu tién ddi véi cac
phan tir gén két PDL1 theo sang ché bao gdm tiém tinh mach, tiém bip, tiém
trong da, tiém ndi mang, tiém dudi da, tiém tuy séng hodc cac duong dung
ngoai dudng tidu hoa, vi du bang cach tiém hodc truyén. Cum tir "dung ngoai
duong ti€u hoa" nhu dugce st dung & day co nghia la duong dung khong phai
theo duong rudt hoic cuc bo, thong thuong 13 bang cach tiém va truyén, va
bao gém, nhung khong gidi han &, tinh mach, bép, dong mach, tai méat, ndi
tang, n1 mac tu cung, trong tim, trong da, ndi mang, xuyén khi quan, dudi
da, dudi biéu bi, ndi soi, dudi bao, dudi nach, choc tay séng, ngoai mang

cung va xuong Uc.

Theo cach khac, phan tir gén két PDL1 theo sang ché c6 thé duge sir
dung qua duong khong ngoai rudt, chéng han nhu cuc bd, da hodc mang nhay,
vi du, xit/nhé miii, uéng, dat &m dao, dat hdu mon, ngdm dudi ludi hodc boi

cuc bd.

Céc hop chat hoat tinh nay c6 thé dugc chuin bi ciing v6i cac chit mang
ma s& ngan cic hop chit ndy khong giai phong nhanh, nhu cong thirc giai
phoéng co kiém soat, bao gdm cac vat cdy, cac miéng dan da, va cac hé truyén
vi nang mém. Céc polyme c6 thé phan huy sinh hoc va twong thich sinh hoc
c6 thé duoc st dung, nhu etylen vinyl axetat, cac polyanhydrit, axit
polyglycolic, collagen, cac polyorthoeste, va axit polylactic. Nhiéu phuong
phép chuan bi cac cong thuc nay da duge cip patent hodc néi chung 13 da biét
d6i v6i ngudi c6 trinh do trung binh trong linh vuc nay. Tham khdo, vi du,

Sustained and Controlled Release Drug Delivery Systems, J.R. Robinson, ed.,
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Marcel Dekker, Inc., New York, 1978.

Céc ché pham diéu tri c6 thé dugc sir dung ciing v6i cac thiét bi y té da
biét trong linh vuc nay. Vi du, trong phurong 4n dwgc uu tién, ché pham didu
tri theo sang ché c6 thé duoc sir dung v6i thiét bi tiém dudi da khong kim,
nhu céc thiét bi da duoc boc 19 trong cac patent M§ s65,399,163; 5,383.851;
5,312,335; 5,064,413; 4,94.1,880; 4,790,824; hoic 4,596,556. Vi du vé céc
vat cdy va cac mo dun da biét hitu dung cho sang ché bao gdm: patent My s6
4,487,603 bdc 10 bom truyén ¢d micro co thé céy vao co thé dugc dé phéan
tan thude voi tde do duge kiém soat; Patent My sb 4,486, 194, boc 16 thiét bi
diéu tri dé dua thube vao qua da; Patent M§ s 4,447,233 boc 10 bom truyén
thudc dé dua thudc vao véi toe do truyén chinh xac; Patent M§ sb 4,447,224
boc 19 thiét bi truyén c6 thé cdy dugc vao co thé vé6i tde do truyén c6 thé thay
dbi dé truyén thudc lién tuc; Patent M¥ sb 4,439,196 boc 10 hé truyén thude
thadm thu c6 nhiéu ngan; va Patent M§ s 4,475,196 boc 10 mot hé truyén
thudc tham thau. C4c patent ndy dugc két hop ¢ day dé tham khao. Cac vat
cdy, hé truyén va md dun khac 1a da biét dbi voi ngudi c6 trinh do trung binh

trong linh vuc nay.

Theo cac phuong an cﬁ thé, céc phan tir gin két PDL1 theo sang ché c6
thé duoc tao cong thirc dé dam bao dugc su phan bd thich hop in vivo. Vi du,
hang rao méu néo (blood-brain barrier - BBB) ngin dwgc nhiéu hop chét ¢6
tinh ua nuéc cao. Dé dam bao rang cac hop chat didu tri theo sang ché di qua
duoc BBB (néu muén), ching c6 thé duoc tao cong thtrc, vi du, trong cac
liposom. DPoi vai céc phuong phéap san Xuét liposom, tham khao, vi du, cac
Patent M§ s6 4,522,811; 5,374,548; va 5,399,331. Cac liposom nay c6 thé
bao gf‘)m mdt hodc nhiéu nua phén ti ma duoc van chuyén ¢6 chon loc vao
céc té bao hodic cic co quan dic hiéu, nho vay lam ting dugc su phan phdi
thudc theo dich (tham khao, vi du, V. V. Ranade (1989) J. Clin. Pharmacol.
29:685). Céc nita phén tir huéng dich vi du bao gdm folat hodc biotin (tham
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khao, vi du, U.S. Patent 5,416,016, Low va céc déng tac gid); cac mannoside
(Umezawa va cac ddng tac gia, (1988) Biochem. Biophys. Res. Commun.
153:1038): c4c khang thé (P.G. Bloeman va cic ddng tac gia (1995) FEBS
Lett. 357:140; M. Owais va cac dong tac gid (1995) Antimicrob. Agents
Chemother. 39:180); thu thé proten A hoat dong bé mat (Briscoe va cac déng
tac gia (1995) Am. J. Physiol. 1233: 134); pl20 (Schreier va céc dong tac gia
(1994) J Biol. Chem. 269:9090): tham khao thém K.. Keinanen; M.L.
Laukkanen (1994) FEBS Lett. 346:123; Jj. Killion; LJ. Fidler (1994)

Immunomethods 4:273.

Negian ngtra va di€u tri cac bénh

Theo mot khia canh khéc, séng ché dé xuat viéc str dung phan tir gan két
v&i PDLI, axit nucleic, t& bao vat chi, va ché phém duoc theo sang ché dé
ngin ngira va/hodc diéu tri cac bénh cé lién quan dén PDLI, ciing nhu cac
phuong phép tuong tng. Céc bénh c6 lién quan dén PDL1 ma c6 thé dugc ngin
ngira vi/hoic duge didu tri bing phan tir gin két vgi PDL1 theo sang ché s& dugc

mod ta chi ti€t nhu sau.

Ung thu

Viéc chan PDLI bang phan tir gan két PDL1 theo sang ché c¢6 thé nang
cao ddp tmg mién dich ddi vdi cac té bao ung thu & ngudi bénh. PDL1 khong
duogc biu hién & cac té bao cua nguoi binh thudng, nhung lai c6 rat nhiéu
trong t& bao ctia nhidu ngudi bi ung thu (Dong va céc dong tac gia (2002) Nat
Med 8:787-9). Tuong tac gitta PD-1 va PDLI din dén viéc 1am giam cac té
bao lympho tham nhap vao khéi u, va giam sy ting sinh c6 trung gian 1a thy
thé té bao T, va khong con mién dich & cac té bao ung thu (Dong va cac dong

tac gia (2003) JMol Med 81:281-7; Blank va céc ddng tac gia (2004) Cancer
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Immunol. Immunother. [epub]; Konishi va cic dong tac gia (2004) Clin.
Cancer Res.10:5094-100). Uc ché mién dich c6 thé duoé dao nguoc b::ing
cach chin su tuong tac cuc bo gitta PDLI1 va PD-1 va hiéu qua duoc bd sung
khi tuong tac gitta PD-1.2 va PD-1 ciing dugc chin (Iwai va cac dong tac gia
(2002) PNAS 99:12293-7; Brown va céc ddng tac gia (2003) J. Immunol.
JTO: 1257-66). Phan tit gan két PDL1 theo sing ché c¢6 thé duoc st dung
riéng dé wrc ché su phat trién cia cac khéi u ung thu. Theo cach khac, phan tu
gin két PDL1 theo sang ché c6 thé dwoc st dung két hop v&i cac chit tao
mién dich khac, cac diéu tri ung thu tiéu chuén, hodc céac khang thé khac, nhu

dugc mo ta dudi day.

Do vay, theo mdt phuong 4n, sang ché dé xu4t phuong phap ngan ngira
hoic diéu tri ung thu & dbi twong, bao gdm cho ddi tugng ding mét lwgng c6
hiéu qua diéu tri ctia phan tir gin két PDL1 theo sang ché dé wc ché dugc su

phat trién ciia cac té bao khdi u trong ddi tugng.

Céc ung thu dugc uu tién ma sy phat trién cia ching co thé dugc (e ché
bang cach sir dung cac khang thé theo sang ché bao gdm céc ung thu thuong
dap (rng v&i diéu tri mién dich. Vi du khong gidi han vé cac ung thu duge vu
tién dé diéu tri bao gdm ung thu phdi, ung thu budng trimg, ung thu rudt két,
ung thu tryc trang, u hic tb (vidu, u hic td 4c tinh di can), ung thu théan, ung
thu bang quang, ung thu vi, ung thu gan, u lympho, ung thu mau, ung thu
dAu va cb, u than kinh dém, ung thu da day, ung thu miii hong, ung thu thanh
quéan, ung thu ¢6 tir cung, ung thur bidu mé, ung thu xuong tao xuwong. Vi du
vé cac loai ung thu khac duoc didu tri sir dung céc phuong phép theo sang
ché bao gébm ung thu xwong, ung thu tuy, ung thu tuyén tién liét, ung thu da,
ung thu dau hoac ¢b, u hic t 4c tinh da hodc mit, ung thu tr cung, ung thu
hau moén, ung thu tinh hoan, ung thu éng dan trimg, ung thu ndi mac tu cung,
ung thu c¢d tr cung, ung thu 4m dao, ung thu a4m hd, ung thu Hodgkin, u

lympho khong Hodgkin, ung thu thyc quan, ung thu rudt non, ung thu hé ndi
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tiét, ung thu tuyén giap, ung thu tuyén can giap, ung thu tuyén thugng than,
saccOHm mod mém, ung thu niéu dao, ung thu duong vét, cac bénh bach cau
man tinh hodc 4c tinh bao gém bénh bach cau 4c tinh do tiy, bénh bach cau
man tinh do tdy, bénh bach ciu nguyén bao lympho 4c tinh, bénh bach cau té
bao lympho man tinh, cac khdi u cting & tré, u lympho té bao lympho, ung
thu bang quang, ung thu than hoac ni¢u dao, ung thu xuwong chiu than, mo
ung thur hé than kinh trung ‘u0’ng (central nervous system - CNS), u lympho
CNS nguyén phat, sy hinh thanh mach khéi u, khédi u cOt séng, u than kinh
dém than nio, ung thu tuyén yén, saccdm Kaposi, ung thu biéu bi, té bao ung
thu vay nén, u lympho té bao T, cac ung thu do moi truong bao gdm cac ung
thu do amiang, va td hop céc loai ung thu nay. Sang ché cling hitu dung dé
diéu tri céc ung thu di can, dac biét 1a cac ung thu di cdn ma biéu hién PDLI

(Iwai etal. (2005) Int. Immunol.17:133-144).

Tuy chon, phan tir gan két PDL1 theo sang ché ¢6 thé dugc két hop vai
mot chit tao mién dich, nhu céc té bao ung thu, cdc khang nguyén khéi u da
dugc 1am sach (bao gdm cac protein tai td hop, céc peptif, va cédc phan tu
cacbonhydrat), cac té bao, va cac té bao duoc truyén nhim cac gen mi hoa
cac cytokin kich thich mién dich (He va cac ddng tic gia (2004) .
Immunol.173:4919-28). Vi du khong gi6i han vé cac vacxin khdi u ma c6 thé
duge sir dung bao gdm cac peptit cta cac khang nguyén u hic t, nhu cac
peptit cua cdc khang nguyén gpl00, MAGE, Trp-2, MARTI] va/hoic
tyrosinaza, hodc cac té bao khdi u dugc truyén nhiém dé biéu hién cytokin

GM-CSF.

O nguoi, mot s khdi u da cho théy 12 tao mién dich nhu céc u héc td.
Nguoi té du doan ring bang cach ting ngudng kich hoat cta té bao T bing
cach chin PDL1 bang phén tir gin két PDL1 theo sang ché, thi ¢ thé kich
hoat dugc cac dap tng khdiu trong vat chu. Viéc chan PDL1 (nhu khéang thé
PDLI1, vi dy, phan tir gin két PDLI theo sang ché) c6 vé hiéu qua nhat khi
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duoc két hop véi mot quy trinh ti€ém ching. Nhiéu chién lugc thue nghiém
tiém chung chéng khéi u da duoc dua ra (tham khao Rosenberg, S., 2000,
Development of Cancer Vacxins, ASCO Educational Book Spring: 60-62;
Logothetis, C, 2000, ASCO Educational Book Spring: 300-302; Khayat, D.
2000, ASCO Educational Book Spring: 414-428; Foon, K. 2000, ASCO
Educational Book Spring: 730-738; tham khao thém Restifo, N. va Sznol, M.,
Cancer Vacxins, Ch. 61, pp. 3023-3043 in DeVita, V. etal. (eds.), 1997,
Cancer: Principles and Practice of Oncology. Fifth Edition). Trong mdt trong
sb cac chién lugc nay, vacxin dugc chuén bi st dung cac té bao khéi u cung
ngudn hoic khac ngudn. Cac vacxin té bao nay da cho thay 1a co hiéu qua
nhét khi c4c té bao khéi u duoc truyén tinh trang dé biéu hién GM-CSF. GM-
CSF da dugc chirng minh 13 chét hoat héa tiém ning khang nguyén dbi véi
viéc tiém vacxin khdi (Dranoff va céc ddng tac gia (1993) Proc. Natl. Acad.

Sd U.S.A. 90: 3539-43).

Nghién ctru vé biéu hién gen va cac mé hinh biéu hién gen & quy mé lon
trong nhiéu khéi u da din t6i viéc dinh nghia cai goi la cac khang nguyén dac
hiéu khéi u (Rosenberg, SA (1999) Immunity 10: 281-7). Trong nhiéu trudong
hop, cac khdng nguyén dic hiéu khéi u nay 1a cac khang nguyén phan biét
duoc biéu hién trong cac khéiu va trong té bao ma tir 6 khdi u nay phat sinh,
vi du c4c khang nguyén té bao melanin gp100, cac khang nguyén MAGE, va
Trp-2. Quan trong hon, nhiéu khang nguyén nay c6 thé duc;c chira la 1a céac
dich cua cac té bao T dic hiéu khdi u duoc tim théy trong vat chd. Phan ti
gin két PDL1 theo sang ché c6 thé duogc st dung két hop vai cac protein tai
t6 hop va/hodc cac peptit duge biéu hién trong khdi u dé tao ra dap ung mién
dich cho céac protein nay. C4c protein nay thuong dugc hé mién dich xem 1a
cac tu khang nguyén va do d6 dung nap dugc chiing. Khang nguyén khéi u
con c6 thé bao gdm telomeraza protein, ma can cho viéc tong hop céac telome

cua céc nhiem sdc the va dugc biu hién trong hon 85% cac ung thu & nguoi
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va chi m&i mot sb it 1a cac md xoma (Kim, N va cac ddng tac gia (1994)
Science 266: 2011-2013). Khang nguyén khéi u con cé thé 1a "cac khang
nguyén méi " dwgc biéu hién trong cic té bao ung thu do cic bién dbi x6ma
lam thay d6i trinh tu protein hodc tao ra céc protein dung hop giita hai trinh

tu khong lién quan (nghia 12 ber-abl trong nhiém sic thé Philadelphia).

Céc vacxin khdi u khac co thé bao gdm cac protein tir cac virut lién qua
dén céc ung thu & ngudi nhu cac virut gdy u nha & nguoil (Human Papilloma
Viruses - HPV), céc virut gdy viém gan (Hepatitis Virus — HV) (HBV va
HCV) va virut xacom mun rdp Kaposi (Kaposi's Mun rép Sarcoma Virus -
KHSV). Mot dang khac ctia khang nguyén dic hiéu khéi u rﬁé c6 thé duge sir
dung két hop véi chit chan PDLI (nhu khang thé PDL1, vi dy, phén tir gin
két PDL1 theo sang ché) 1a cac protein duwoc 1am sach bing sbc nhiét (heat
shock protein - HSP) dugc tach ra tir chinh mé cta khdi u. Cac protein sbc
nhiét ndy chtra cdc manh cua céc protein tir cac té bao khdi u va cac HSP nay
¢6 hiéu qua cao khi phan phdi dén cic té bao bidu hién khang nguyén dé tao
ra mién dich khéi u (Suot, R & Srivastava, P (1995) Science 269:1585-1588;
Tamura, Y. va cic dong tac gia (1997) Science 278:117-120).

Céc té bao dudi gai (dendritic cell - DC) 1a cac té bao biéu hién khang
nguyén tiém ning ma c6 thé duoc sir dung cho dap ung khang nguyén dic
hiéu nguyén phat. Cac DC c¢6 thé duoc tao ra ex vivo va duge nap cing voi
nhidu cac nguyén protein va peptit cung dich chiét té bao khéi u (Nestle, F.
va cac dong tac gia (1998) Nature Medicine 4: 328-332). Céc DC con c6 thé
dugc truyén tinh trang bang k¥ thuat gen dé ciing biéu hién cac khang nguyén
khéi u nay. Cac DC con dugce dung nap truc tiép vao céc té bao khdi u cho
cdc muc dich tao mién dich (Kugler, A. va cic déng tac gid (2000) Nature
Medicine 6:332-336). Nhu mdt phuong phép tiém chung, DC tao mién dich
¢ thé duge két hop hiéu qué véi chat chin PDLI (nhu PDL1 khéang thé, vi
du, phan tir gin két PDL1 theo sang ché) dé kich hoat hiéu qua hon céc dap
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ing khang khdi u tiém ning.

CAR-T (Chimeric Antigen Receptor T-Cell Immunotherapy — Li€u phap
mién dich st dung té bao T chira thu thé khang nguyén dang kham) 12 mot
liéu phép té bao khac dé didu tri cac khdi u. Céc té bao T chira thu thé khang
nguyén dang kham (céc té bao CAR-T) 1 céc té bao T tir ngudi bénh ma da
dugc truyén nhiém theo lidu phép té bao protein dang kham cta phan phan tur
gin két khang nguyén cua khang thé khang khang nguyén khéi u dugc gin
véi chudi CD3-{ hodc phén ndi bao cua FceRlIy dé biéu hien thu thé khang
nguyén dang kham (Chimeric Antigen Receptor - CAR). Pong thoi, trinh tur
phat tin hi€u cung kich thich co thé duoc dua vao dé 1am tang hoat tinh doc
té bao, ting sinh va kha nang séng cuia cac té bao T, va thuc diy su giai phong
cac cytokin. Sau khi 1ap trinh lai, cac té bao T tir nguoi bénh dugc nhan 1én
in vitro dé tao ra mot luong 16n cac té bao CAR-T dac hiéu khdi u ma sau d6
duoc truyén dung nap tré lai vao nguoi bénh dé diéu tri khdi u. Chét chin
PDL1 (nhu cic khang thé PDLI, vi du, phan tir gin két voi PDL1 theo sang
ché) c6 thé duoc st dung két hop vai liéu phap té bao CAR-T dé kich hoat
dap rng khang khéi u manh hon.

Phéan tir gin két PDLI theo sang ché con c6 thé duoc két hop voi céac
diéu tri ung thu tiéu chudn. Phén tir gin két PDL1 theo sang ché c6 thé dugc
két hgp hiéu qua véi cac ché d6 hoa tri. Trong nhiing trudng hop nhu vay, co
thé gidm liéu chét hoa tri dugc dung (Mokyr, M. va cic dong tac gia (1998)
Cancer Research 58: 5301-5304). Vi du vé két hop nhu.vady 1a khing thé
khang PDLI két hop v6i décarbazin dé diéu tri u hic t6. Mot vi du khac vé
két hop nay 14 khang thé khang PDLI két hop véi interleukin-2 (IL-2) dé diéu
tri u hic t5. Ly do khoa hoc ding sau viéc str dung két hop phan tir gn két
PDL1 theo sang ché va hoa tri 14 do sy chét cia té bao, ma 1a hau qué cua
viéc gay doc té bao cta hau hét cac hop chit hoa tri, cAn dan dén viéc tang

duge mirc d§ khang nguyén khéi u trong dudng biéu hién khang nguyén. Cac
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didu tri két hop khac ma c6 thé dan dén hiéu qua hiép ddng voi chit chin
PDLI qua sy chét té bao 1a xa tri, ph?lu thuat, va 1am mat hoocmon. M&di cach
nay tao ra mot ngudn khang nguyén khéi u trong vat chi. Cac chét trc ché su
hinh thanh mach con c6 thé duoc két hop véi phén tir gan két PDL1 theo sang
ché. Viéc we ché sy hinh thanh mach khién cho té bao khdi u chét, ma co thé

dua khang nguyén khdi u vao cac duong biéu hién khang nguyén & vat chu.

Phan tir gan két voi PDL1 theo sang ché con c6 thé duoc sir dung két
hop voi khang thé khang khang nguyén dic hiéu khdi u khac. Khang thé
khang khéng nguyén dic hiéu khdi u khac bao gdm nhung khong giéi han &
khang thé khang EGFR, khang thé bién thé khang EGFR, khang thé khang
VEGFa, khang thé khang HER2, hoic khang thé khang CMET. Tét hon 14,
khang thé nay 1a khang thé don dong.

Phan tir gin két PDL1 theo sang ché con c6 thé duoc sit dung két hop
v6i cac khang thé hai dic hiéu ma nhim dich té bao thé biéuhién thu thé Fc
alpha hozc Fc gamma dén cac té bao khéi u (tham khao, vi du, cac patent My
50 5,922,845 va 5,837,243). Céac khang thé hai dic hiéu c6 thé duogc sir dung
dé nham dich vao hai khang nguyén riéng. Vi du cac khang thé hai dic hiéu
thu thé khang Fe/khang nguyén khang khéi u (vi du, Her-2/neu) da duge st
dung dé nham dich cac thé dai thuc khuén t6i cac vi tri ctia khéi u. Viéc nhim
dich nay c6 thé hoat héa hiéu qua hon cac dap tmg dic hiéu khéi u. Céc té
bao T trong cac dap tng nay s& dugc lam ting bing cach sir dung chét chin
PDLIL. Theo cach khac, khang nguyén co thé duoc dua truc tiép dén cac DC
bang cach sir dung cac khang thé hai ddc hidu ma gin vao khang nguyén khéi

u va chat danh dau bé mit t€ bao dic hi¢u té bao dudi gai.

Céac khoi u tranh duogc su gidm sat mién dich cia vat chu bang nhiéu co
che khéc nhau. Céc co ché nay c6 thé khac phuc dugc bang ¢ach lam bat hoat
céc protein ma dugce biéu hién bang cdc khoi u va c6 tinh e ché mién dich.

Chung bao gdm TGF-beta (Kehrl, J. etal. (1986) J. Exp.. Med. 163: 1037-
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1050), IL-10 (Howard, M. & O'Garra, A. (1992) Immunology Today 13: 198-
200), va phdi tr  Fas (Hahne, M. va cac ddng tac gia (1996) Science 274:
1363-1365). Céc khang thé d6i voi mdi thyuc thé nay co thé duoc st dung két
hop v6i phén tir gén két PDLI theo sang ché dé khang céc anh huéng cia

chét chin trc ché mién dich va cic dap tng mién dich & vat chu.

Céc khang thé khac ma c6 thé duoc sir dung dé kich hoat d4p tmg min
dich & vét chu c6 thé duge st dung két hop véi chéat khang PDLI. Cac khang
thé nay bao gdm céac phan tr trén bé mit cac t& bao dudi gai ma kich hoat
chie nang DC va su ¢6 mit cia khang nguyén. Cac khang thé khang CD40
c6 thé thay thé hiéu qua cho hoat tinh hd tro té bao T (Ridge, J. va cac dong
tac gia (1998) Nature 393: 474-478) va c6 thé duge sir dung két hop véi phan
tr gin két PDLI1 theo sang ché (Ito, N. va cac ddng tac gia (2000)
Immunobiology 201 (5) 527-40). Viéc kich hoat cac khang thé ddi véi cac
phan tir kich thich té bao T nhu OX-40 (Weinberg, A. va cic dong tac gia
(2000) Immunol Jj34: 2160- 2169), 4-1BB (Melero, 1. va cac dong tic gia
(1997) Nature Medicine 3: 682-685 (1997), va ICOS (Hutloff, A. va cac dong
tac gia (1999) Nature 397: 262-266) ciing nhu cac khang thé ma chin hoat
tinh ctia cac té bao cua cac phan tir kich thich am nhu CTLA-4 (vi du, patent
M§ s6 5,811,097) hodc BTLA (Watanabe, N. va céac dong tac gia (2003) Nat
Immunol 4:670-9), B7-H4 (Sica, GL va cac dong tac gia (2003) Immunity

18:849-61) con cod thé dugc dé xuit dé tang muc kich hoat cia té bao T.

Hién nay, cong nghé ciy ghép tily xuong dang dugc sir dung dé diéu tri cac
khdi c6 ngudn gbe tir sy tao thanh mach mau (ngudn gbe tao mau). Trong khi c6
cac trudong hop co thé chii dao thai bd phan cdy ghép, thi phuwong phap diéu tri
ndy van mang lai loi ich khi c6 thé thu dugc cac dap tmg tich cuc cta co thé chi
d6i v6i bd phan cy ghép. Chan PDL1 ¢6 thé dugc st dung dé ting tac dung ctia
cac té bao T dic hidu khdi u duoc ciy ghép. Ciing c6 nhiéu phac do diéu tri thi

nghiém tham gia vao qué trinh hoat héa va tang hidu qua cac té bao T dic hidu
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khang nguyén ex vivo, va cdy ghép cac té bio nay vao co thé ngudi nhan dé cac
té bao T dic hiéu khang nguyén khang khéi u (Greenberg, R. & Riddell, S. (1999)
Science 285: 546-51). Cac phuong phap nay con co thé duoc sir dung dé kich
hoat cac dap (g ciia cac t& bao T doi vdi cac tac nhan lay nhiém nhu CMV. Quy
trinh hoat hoa ex vivo véi sy ¢6 mat ctia phan ti gin két PDL1 theo sang ché co
thé dugc ky vong 1a lam tang hoat tinh va tAn suét hoat dong cua cac té bao T

duoc cdy ghép.

CA4c bénh truyén nhiém

Cac phuong phap cua sang ché duoc st dung dé didu tri nhitng bénh
nhan di phoi nhidm véi cac doc t6 hoic mam bénh cu thé. Theo dé, mot khia
canh khic ciia sang ché 1 dé xuét phuong phap ngin ngira hodc diéu tri bénh
truyén nhiém & d6i twong bao gdm cho dbi twong nay dung phén tir gén két

PDL1 theo sang ché, nho vay ddi twong dugc diéu tri bénh truyén nhiém.

Tuong ty nhu tng dung dbi va4i cac khdi u nhu duge md ta & trén, chin
PDL1 c¢6 thé dugc su dung riéng hodc nhu mot chét bd trq', két hgp véi cac
vacxin, dé kich thich dap ung mién dich dbi v6i cac mam bénh, cac doc tot
va cac khang nguyén. Vi du vé cdc mam bénh ma hién nay chua c6 cic vacxin
hi€u qua, hodc cac mam bénh ma cac vacxin thong thuong it co hiéu qua. Cac
mam bénh nay bao gdm, nhung khong bi giéi han &, HTV, viém gan (A, B,
& C), cum, mun rdp, nhiém trung duong rudt do nhiém ky sinh trung Giardia,
sot rét, bénh do nhi®m ky sinh trung Leishmania, Staphylococcus aureus,
Pseudomonas Aeruginosa. Viéc chan PDL1 dac biét hitu dung khang cac bénh
nhiém tring do cic tic nhan nhu HIV, 13 cic tdc nhan biéu thi cic khang
nguyén d bi thay ddi trong sudt qua trinh nhiém trung. Céc epitop mai nay
duogc nhdn dién nhu nhitng vat la tai thoi diém dung PD- LI khang nguoi, do
d6 kich thich dap tng té bao T manh ma khong 1am giam céc tin hiéu 4m tinh

qua PDL1.
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Mot s6 vi du vé cac virut mam bénh gay ra cac bénh nhiém trung ma cé
thé diéu tri dwgc bing cac phuong phap theo sang ché bao gdm HIV, viém
gan (A, B, hodc C), virut gdy mum rdp (vi du, VZV, HSV-1, HAV-6, HSV-
II, va CMV, virut Epstein Barr), adenovirus, virut cam, virut gay sbt vang da,
virut gdy bénh duong ti€u hda echovirus, virut gdy cam lanh rhinovirus, virut
coxsackie, virut gdy hoi chimg ho hap Trung Pong cornovifus, virut hop bao
ho hap, virut gy bénh quai bi, virut gy tiéu chay cip rotavirus, virut gay
bénh s6i1, virut gdy bénh rubella, virut parvo, virut gy bénh ddu mua, virut
gdy u lympho té bao T (Human T -cell Lymphotropic Virus — HTLV), virut
gdy sét dengue, virut gy u nhu ¢ nguoi, virut gdy mun céc nudc, virut gay
bai liét, virut gdy bénh dai, virut JC (John Cunningham) va virut gy viém

ndo 1ay truyén qua cac dong vat chan khép.

Mot sb vi du vé cac vi khudn mam bénh giy ra cic bénh nhiém tring ma
c6 thé diéu tri duoc bang cac phuong phép theo sang ché bao gdm vi khuan
lay qua dudng tinh duc chlamydia, vi khuin giy bénh rickettsia,
mycobacteria, tu ciu khudn staphylococci, lién ciu khuin streptococci, phé
ciu khuin pneumonococci, viém mang niu ciu khudn meningococei va vi
khuin gdy bénh 1au conococci, truc khudn klebsiella, vi khudn dudng rudt
proteus, truc khuan serratia, vi khuin pseudomonas, vi khuan legionella, vi
khuén diphtheria, vi khudn salmonella, vi khuin bacilli, vi khuan cholera, vi
khuén tetanus, vi khudn botulism, vi khuan anthrax, vi khudn plague, vi khuén

leptospirosis, va vi khuan gay bénh Lyme.

Mot s6 vi du vé cdc ndm mam bénh gdy ra cdc bénh nhiém tring ma co
thé diéu tri dugc bang cac phuong phap theo sang ché bao gébm cac ndm
Candida (albicans, krusei, glabrata, tropicalis, v.v.), Cryptococcus
neoformans, Aspergillus (fumigatus, niger, v.v.), Genus Mucorales (mucor,
absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,

Paracoccidioides brasiliensis, Coccidioides immitis va Histoplasma
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capsulatum.

Mot sb vi du vé cac ky sinh trung mam bénh gdy ra cac bénh nhiém trung
ma c6 thé diéu tri dugc bang cic phuong phap theo sang ché bao gdm
Entamoeba histolytica, Balantidium coli, Naegleriafowleri, Acanthamoeba
sp., Giardia lambia, Cryptosporidium sp., Pneumocystis carinii, Ky sinh trung
sbt rét vivax, Babesia microti, Trypanosoma brucei, Trypanosoma cruzi,

Leishmania donovani, Toxoplasma gondi, Nippostrongylus brasiliensis.

Trong tt ca cac phuong phéap néi trén, chin PDL1 c6 thé duge két hop
voi cac dang diéu tri mién dich khac nhu diéu tri cytokin (vi duy, céac
interferon, GM-CSF, G-CSF, 1L-2), hoac diéu tri khang thé hai dac hiéu, ma
lam ting dugc tic dung cia cac khang nguyén khéi u (tham khao, vi du,
Holliger (1993) Proc. Natl. Acad. ScL. USA 90:6444-6448; Poljak (1994)
Structure 2:1121-1123).

Céac phan g ty mién

Céc khang thé khang PDLI ¢6 thé kich thich khuyéch dai cac dap tmg tu
mién. Do dé, c6 thé xem xét viéc st dung chédn khang PDL1 két hop v6i chinh
céc protein dé thiét ké nén cac phac dd tiém chung tao ra mot cach hiéu qua

c4c dap ng mién dich khang chinh cic protein nay dé diéu tri bénh.

Vi dy, bénh Alzheimer lién quan dén sy tich tu khong thich hop cua
peptid AR & dang cin lang amyloid trong ndo; cac dap tmg khang thé khang
amyloid c6 thé lam sach céc can ling amyloid nay (Schenk et ah, (1999)
Nature 400: 173-177). C4c protein khac con c6 thé dugc st dung 1am céc dich
nhu IgE dé diéu tri di mg va hen, va TNFa dé diéu tri viém khép dang thap.
Cubi cung, cac dép tmg khang thé dbi véi cac hoocmon khac nhau c6 thé
dugc gay ra bang cach st dung khang thé khang PDL1. Su trung hoa céc dap

ung khang thé doi véi cac hoocmon sinh san cé thé dugce sit dung dé tranh
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thai. Viéc trung hoa dap ting khang thé déi véi cac hoocmon va cac yéu tb
hoa tan khac cin cho sy phat trién cta cac khdi u cu thé con c6 thé duoc coi
la cac dich tiém chung c6 kha néang.

Cac phuong phép twong tu nhu di duoc md ta ¢ trén ddi voi viée st
dung khang thé khang PDL1 cé thé duoc st dung dé tao ra cac dap ung tu
mién cho muc dich diéu tri dé diéu tri cac bénh nhan bi tich tu khong thich
hop cua tw khang nguyén khac, nhu can ling amyloid, bao gdbm AP & bénh
Alzheimer, cac cytokin nhu TNFa, va IgE.

Cdc bénh viém man tinh

Céc khang thé khang PDL1 con ¢6 thé duoc st dung dé diéu tri cac bénh
nhu cac bénh viém man tinh, nhu li ken phéng, bénh viém mang nhay da mén
tinh lién quan dén té bao T (Youngnak-Piboonratanakit va cac ddng tac gia
(2004) Immunol Letters 94:215-22). Do d9, theo mdt khia canh khac sang
ché dé xuit phuong phap chita bénh viém man tinh gy ra boi cac té bao T,

bao gém cho ddi twong nay ding phan tir gén két PDL1 theo séng ché.

Chét phu tro vacxin

Theo mdt khia canh, sang ché dé xuét viéc sir dung phéan tir gén két PDL1
theo sang ché 1am chét phu trg vacxin. Cac khang thé khang PDL1 c6 thé
dugc st dung dé kich thich cac dap tmg mién dich dic hiéu khang nguyén
bang cach sir dung két hop khang thé khang PDL1 v&i mét khang nguyén can
quan tam (vi dy, vacxin).

Do d6, theo mdt khia canh khac séng ché dé xudt phuong phéap lam ting
dap tng mién dich doi véi khang nguyén trong ddi twong, bao gdm cho dbi
twong nay dung: (i) khang nguyén; va (ii) phan tir gn két PDL1 theo sang

ché, dé dap ing mién dich dbi véi khang nguyén nay trong déi tuong dugc
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ning cao. Khang nguyén nay cé thé 1, vi dy, khang nguyén khang khdi u,
khang nguyén virut, khang nguyén vi khuin hoic khang nguyén tir mam bénh.
Vi du khong gidi han vé cic khang nguyén nhu vdy bao gdm cic khang
nguyén di dugc néu & phan trén, nhu céc khang nguyén khang khéi u (hoic
cac vacxin khang khdi u) di dugc néu & trén, hodc cac khang nguyén tir cac

virut, vi khuan hodc cac mam bénh khac da dugc mo ta & trén.

B san pham

Ciing trong pham vi sang ché 1 cac bd san phdm bao gdm phan tir gén
két PDL1, thé lién két mién dich hoic ché phém duogc theo sang ché va cac
huéng din sir dung ciia ching. B6 san phdm ndy con c6 thé bao gdém it nhat
mot chat bd sung, hodc mdt hoac nhiéu phén ti gén két PDL1 theo sang ché
(vi du, cAc phén tir gan két ma gin vao céc epitope khac trong PDL1). C4c bd
san pham thong thudng c6 nhan huéng dan cach s dung cac thanh phan trong
bd san pham. Thuat ngit nhan bao gdm bit ky vin ban, hay vt liéu duoc ghi
nao dugc cung cép trén hodc cung véi bd san phém, hoic di kém véi bd san

phim.

Vi du thiye hién sang ché

Sang ché duoc minh hoa thém bang cac vi du sau day, nhung pham vi
ctia sang ché khong bi giéi han béi cac vi du cu thé nay theo bat ky cach hiéu

nao.
Vi du 1: Sang loc khang thé don mién chudi ning khang PDL1

1.1 Xay dung thu vién

Protein dung hgp PDL1-Fc (SEQ ID NO:28) dé tao mién dich duoc biéu
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hién bang cac té bao CHO (pCDNA4, Invitrogen, Cat V86220), dugc lam
sach b%lng sdc ky 4i Iuc Protein A. Mot lac da hai budu duogc chon dé tao mién
dich. Sau 4 lan tao mién dich, cac lympho bao dugc tach ra tir 100ml mau
ngoai vi cua lac da, va chiét tach toan bo RNA bd san phém chiét tach RNA
(QIAGEN). RNA thu dugc duoc phién ma ngugc thanh ¢cDNA st dung bd
Super-Script III FIRST STRANDSUPERMIX theo cic huéng din.

C4c ménh axit nucleic ma héa cac khang thé chudi ning dwoc khuéch
dai bang phan tng khuéch_ dai gen/phan tng chudi tring hop (Polymerase
Chain Reaction — RCR) 1dng:

Vong thir nhat PCR:

Poan mdi truc: GTCCTGGCTGCTCTTCTACAAGGC (SEQ ID NO:29)

Doan mdi sau: GGTACGTGCTGTTGAACTGTTCC (SEQ ID NO:30).
Vong thtr hai PCR:

Céc san phidm PCR tir vong thtr nht PCR 1am mAu,

Doan mdi trudc: GATGTGCAGCTGCAGGAGTCTGGRGGAGG (SEQ

ID NO:31);

Doan méi sau: GGACTAGTGCGGCCGCTGGAGACGGTGACCTGGGT
(SEQ ID NO:32).

Cé4c manh nucleic khang thé don mién cua chudi ning dich duoc khoi phuc
va dugc nhan dong vao vecto hién thi thé thuc khudn pCDisplay-3 (Creative
Biolabs, Cat: VPT4023) sir dung endonucleaza Pstl va NotI (tir NEB). Sau do,
cac san phém nay duoc dién di vao té bao TG1 E.coli tiém nang, va thu vién hién

thi thé thuc khudn cho céc khéang thé don mién chudi nang khang lai PDL1 duogc
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tao cAu tric va duoc xéac dinh. Béng cach dan méng cac dich pha lodng, xac dinh
dugc dung lugng thu vién 1a 1.33x108, Pé xac dinh ty 1€ chen cua thu vién, lua
chon ngau nhién 24 dong vo tinh dé lam PCR rudt két. Cc két qua cho thiy ty 1&
chen 13 100%.

1.2 Sang loc khang thé don mién chudi ning khang PDL1

Céc dia nhiéu 16 duoc phu protein dung hop PDL1-Fc, 10ug/13, 4°C qua
dém. Ngay hom sau, sau khi duoc chin bang sira tach bo 1% & nhiét do phong
trong thoi gian 2 gid, bd sung 100pl thé thuc khun (8x10"tfu, tir thu vién hién
thi thé thuc khuan déi véi khang thé don mién chudi nang cua lac da dugc xay
dung trong budc 1.1), nhiét do phong trong thoi gian 1 gid. Sau dé, cac thé thuc
khuan khéng gin vao dugc loai ra bang cach rira 5 1an voi PBST (tween 20 in
phosphate buffer solution — PBST) (0,05% tween 20 trong dung dich dém
phosphate). Cac thé thuc khuan gin dic hidu vao PDLI1 dugc tich ra bing
trietylammonium (100mM), va dugc sir dung dé gdy nhidm E.coli TG1 cua giai
doan logarit, tao ra céc thé thuc khuin ma sau d6 dugce lam sach & vong sang loc
tiép theo. Lip lai vong sang loc nhu vy thém 3-4 14n nira. Bing cach d6, khuan
lac duong tinh duoc lam giau, dat dugc muc dich chon loc dugce cac khang thé

ddc hiéu PDLI tir thu vién khang thé bing cong nghé hién thi thuc khuin

1.3 Chon loc dic hiéu céc thé thuc khuin duong tinh riéng b??mg k¥ thuat chét hép

phu mién dich gin enzym (enzym-linked Immunosorbent Assays - ELISA)

Céc thé thuc khuin duong tinh gin két PDL1 thu duoc sau 3-4 vong sang
loc duge st dung dé gy nhiém E.coli trong va phét dia. Chon nglu nhién 96
khuéan lac don dé nuoi céy, va céc thé thuc khudn dugc tao ra duge 1am sach tuong
tng. Céc dia duge phu protein dung hop PDL1-Fc & 4°C qua dém; bd sung cac
thé thue khudn mau da thu duoc vao (cac thé thuc khuan tréng lam dbi ching) va
dugc Ut ¢ nhiét do phong trong thoi gian 1 gid. Khang thé so cip, khang thé gin
nhian HA khang chudt (Beijing Kangwei Shiji Biotech. Ltd.), dugc bd sung vao

sau cac lan rira va dugc i ¢ nhiét dd phong, 1 gid cho qua trinh phan Gng. Khéng
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thé thir cép, khang thé phosphataza kiém gin nhan goat khang-mouse (Amyject
Scientific Ltd.) dugc bd sung vao sau cac 14n rira va duge 0 & nhiét do phong, 1
gi®y cho qua trinh phan tmg. Dung dich sic t6 phosphataza kiém duoc bd sung
vao sau céc lan rira, va gia tri hép thu dugc doc & budce song 405nm. Khi OD cua
16 mAu cao hon 3 lan so v&i OD ciia cac 16 dbi chimg, miu duoc x4c dinh 1a
dwong tinh. Vi khuan trong cac 16 dwong tinh duge chuyén t6i va nudi cy trong
mdi trudng long LD duge bd sung Ampicillin 100ug/ml dé chiét tach plasmit va

tao trinh tu sau doé.

Céc trinh tu proten ctia- mdi khuén lac duoc phéan tich phén mém so sanh
trinh tu Vecto NTI. Céc khuén lac ¢6 cung cac trinh tvr CDR1, CDR2 va CDR3
dugc coi 1a cing mot khang thé, trong khi cac khuén lac ¢6 céc trinh ty CDR khac

nhau dugce coi 1a cac khang thé khac nhau.

Vi dy 2 Panh gia so bo vé cac khang thé don mién chudi ning khang PDL1

2.1 Biéu hién ciia cac khang thé don mién chudi ning trong E.coli va quy trinh

lam sach ching

Trinh ty ma hoa cia cac khang thé don mién chudi ning thu dugc bing cach
phan tich trinh tr dugc tao dong phu vao vecto biéu hién PET32b (Novagen,
product number: 69016-3) va plasmit tai td hop chinh xac duoc bién ddi vao
chuing vat chi biéu hién BL1 (DE3) (Tiangen Biotech, CB105-02), dugc phu 1én
modi truong cimg LB chtta ampicillin 100mg/ml qua dém & nhiét d§ 37°C. Cac
khuén lac don dugc tiém nhi®m va nudi qua dém, dugc truyén vao ngay hom sau
dé nhan 1én & nhiét d6 37°C bang cach lic. Khi moi trudng nudi cdy dat dén gia
tri OD bé'lng 0,6-1, bd sung thém 0,5mM IPTG vao tao cam tng, 28°C qua dém
kém lic. Ngay hom sau, vi khuan dugc thu hoach bang ly tAm, va dugc lam tan
dé thu duoc dich chiét khang thé tho. Sau do, st dung phuong phép séc ky ion

niken dé lam sach cac protein khang thé, thu dugc cac protein khéng thé c6 do
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tinh khiét cao hon 90%.

2.2 Gan két dic hiéu cua khang thé don mién chudi niang PDL1 vao protein PDL1
nguoi

Céc dia dugc phi bang protein dung hgp PDL1-Fc qua dém & nhiét do 4°C
va bd sung 100ng khang thé don mién chudi ning thu duoc trong Vi du 2.1 (déi
chimg 13 khang thé don mién khong gin két véi protein PDLi—Fc) vao mdi 16 va
dé phan ung trong 1 gior & nhiét do phong. Sau khi rira, khang thé gan nhan His
khang khang thé so cip (dwgc mua ctia Beijing Kangwei Century Biotechnology
Co., Ltd.) duoc bd sung vao va dé phan tng trong 1 gio & nhiét do phong. Sau
khi rtra, khang thé gén nhin peroxidaza rau cai ngwa chudt khang dé so cip
(Yigiao Shenzhou, Cat: SSA007200) dugc bd sung vao va dé phan ting trong 1
gidr & nhiét d6 phong. Sau khi rira, chét sic td duge bd sung vao va doc gia tri hap

thu & bude song 405nm.

Céc dia dugce phu bing Fc protein qua dém & nhiét do 4°C va 100ng ciia
khang thé don mién chudi nang thu dugc trong Vi du 2.1 dugce bd sung vao moi
15 (d6i chimng 14 khang thé don mién khéng cac dich khong lién quan khac) va dé
phan tng trong 1 gid & nhiét d6 phong. Sau khi ria, khang thé Fc khang-thd
khang-nguoi (dugc mua tir Shanghai Pu Xin Biotechnology nCo., Ltd.) duoc bd
sung vao va dé phan tmg trong 1 gid' & nhiét do phong. Sau khi rira, khang thé
gan nhin peroxidaza rau cai ngua khang-thé khang-dé (dwoc mua tir Shanghai Pu
Xin Biotechnology Co., Ltd.) dugc bd sung vao va dé phan tng & nhiét do phong
trong thoi gian 1 gid. Sau khi rira, chét sic td duoc bd sung vao va doc gié tri hip
thu & budc séng 405nm.

Khang thé tmg vién dugc coi 1a gin két véi protein PDL1-Fc khi ty sb giita
gid tri OD dbi véi protein PDL1-Fc va gia tri OD déi véi dbi ching 13 16n hon

hoic bing 4; va ddng thoi, khang thé trén c6 kha ning gin két véi protein khang
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nguyén PDLI1-Fc, khi ty s6 gifta gi4 tri OD cho gan két véi PDL1-Fc va gid tri
OD cho gén Kkét protein Fc 14 16n hon hodc bé‘lng 5, dugc coi la gén két dic hiéu

vao phan PDL1 hon 1a vao phan Fec.

Cac két qua nay cho thdy khang thé sb 56 gin két dac hiéu vao PDL1 ma
khong gin ké vao Fe. Cac két qua dic hiéu nay duoc ghi trong Bang 1:

Béang 1
OD (khdng (Oklh)én oD 8>%L1/tr6n Ii%Q P
PDL1) Fo) & | (PDL1/F¢) ) &

1;1]21151'56 2,931 0,068  |43,10204118 | 5427777778 | 28

trong 0,054 0,072 0,75 1

2.3 Su gén két cia khang thé don mién chudi ndng PDL1 vao protein PDL1 chudt

Protein PDL1-Fc chudt (SEQ ID NO: 33) thu dwoc bang cach biéu hién trong
cac té bao HEK293 (pCDNA4, Invitrogen, Cat V86220).

Céc dia dugc phu qua dém & nhiét d6 4°C bang protein dung hop PDLI-Fc
ctia chudt, 0,5ug/16 va bd sung 100ng khang thé don mién chudi ning thu dugc
trong Vi du 2.1 (nhém dbi chimg 1a khang thé don mién khang dich khong lién
quan) va dé phan tmg ¢ diéu kién nhiét do phong trong 1 gid. Sau khi rira, khang
thé gin nhan His khéang khang thé so cdp duoc bd sung vao va dé phan ung &
nhiét d6 phong trong thdi gian 1 gid. Sau khi rira, khang thé gin nhan peroxidaza
rau cai ngua chudt khang dé duoc bd sung vao va dé phan Gmg trong 1 gid & nhiét
d6 phong. Sau khi rira, chét séc té duoc bd sung vao va doc giatrl hép thu & budc

song 405nm. Céc két qua duoc ghi trong Bang 2.

Bang 2
OD (khang PDL1 chudt)
PDL1-56 dAb 0,075
trong 0,096
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C6 thé thay rang khang thé don mién chudi niing cia PDL1 ngudi theo sang

ché khéng gin két vao protein PDL1-Fc chudt.

2.4 Kiém tra hiéu qua chan cta khang thé don mién chudi nang PDL1 1én tuong

tac PD-1 va PDL1 bang ELISA canh tranh

Thu protein PDL1-Fc va protein PD1-Fc (SEQ ID NO: 34) bing céch bidu
hién trong cac té bao HEK293 (pCDNA4, Invitrogen, Cat V86220). Thu dugc

protein PD1-Fc-Biotin biotin hoa sir dung by Thermo Biotinlytion.

Céc dia dugc phu qua dém & nhiét d6 4°C bang protein dung hop PDLI-Fc,
0,5ug/13, tiép theo bd sung 100ng khang thé don mién chudi nang thu dugc trong
Vi du 2.1 (cac dbi chung 13 cac khang thé don mién khang céac dich khong lién
quan khac hoic don gian 13 dém) va bd sung 10pg PD1-Fc-Biotin (khong bd sung
khang thé hoic protein vao nhom tréng, ma chi bd sung cing mét luong dém vao),
va dé phan tmg trong 1 gid & nhiét d6 phong. BS sung SA-HRP (dwoc mua tir
Sigma) vao va dé phan g trong 1 gid & nhiét 6 phong. Sau khi bd sung dung
dich sic tb, doc gia tri hép thu & bude song 405nm. Khi ty 36 gifta gia tri OD mau

va gia tri OD dbi ching nhé hon 0,8, khang thé nay duogc coi la ¢6 hiéu qua chan.

Nhu duoc chi ra trong Bang 3, khang thé s6 56 thé hién hiéu qua chin tuong
tac PD-1/PDL1.

Bang 3
OD
Dbi ching 1 2,335
D6i ching 2 2,413
trong 0,079
PDL1-56 0,129

2.5 Hiéu qua chin ctia khang thé don mién chudi ning PDLI 1én twong tac PDL1
va PD-1 trén bé mit té bao kiém tra bang FACS
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Thu céc t& bao HEK293 biéu hién tam thoi protein PDL1 nguoi trén mang
(céc té bao 293-PDL1) bing cach chuyén nhiém nhanh plasmit mang PDL1 nguoi
day du doan gen (pCDNA4, Invitrogen, Cat V86220) vao cac t& bao HEK293
nguoi.

Thu hoach c4c té bao 293-PDL1, duoc tao huyén phu lai trong dém PBS-
BSA 0,5% trong dia 96 13, va bd sung cac khang thé trén dé dugc phat hién. Cac
ddi chiing 4m tinh ciling dugc dit cing luc, va cac dbi chirg amr tinh 1a 2ug khang
thé don mién khang dich khac. BS sung 0,3pg hPD-1-Fe-biotin va eBioscience
SA-PE vao tit c& cac mau, va tién hanh phéan tich té bao theo dong chay sau khi
da nhudm mau. Khang thé dugc coi 1a chin duge tuong tac bé mait té bao gitta
PDL1 va PD-1 néu gi4 tri phat sang dugc chuyén sang hudng tréng nhu duge so
v6i nhém khong c6 khang thé. Theo cach nay, xac dinh dwoc cac khang thé chin
dugc gan két cia PDL1 khang nguyén vao PD-1 trén bé mit té bao.

Céc két qua duoc thé hién trong Figure 1, khéng thé s 56 thé hién hiéu qua
chan ddi voi twong tac PD-1/PDLI.

2.6 Céc duong cong gan két cuia cac khang thé don mién chudi ndng PDL1 vao

protein khang nguyén PDL1

Céc dia duoc phit bing khang thé don mién chudi ning PDL1, 0,5 ug/16 qua
dém & nhiét do 4°C, tiép theo bd sung loat protein dung hop PDL1-Fc loang dan
va dé phan mg trong 1 gid & nhiét do phong. Sau khi rira, khang thé gin thé
peroxidaza cai ngwa Fc-1gG dé khang ngudi duge bd sung vao va dé phan tng
trong 1 gior & nhiét do phong. Sau khi rira, dung dich phét trién mau peroxidaza
ciia rau ho cai duoc bd sung vao va doc gia tri hép thu & bude séng 405nm.
SotfMax Pro v5.4 dugc st dung dé xu ly dir li¢u va phan tich ban dd dé dung
dugc duong cong gin két cia khang thé vao PDL1 va gi4 tri EC50 (khoang
Sng/ml) thong qua viéc khdp bdn tham sé. Céc két qua duoc thé hién trong Figure
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2.7 Cac dudng cong chin ctia cac khang thé don mién chudi nang PDL1 Ién trong

tac gitta PD-1 va PDLI

Céc dia dugc phi bang protein dung hgp PDLI-Fc, 0,5ug/13 qua dém & nhiét
d6 4°C, tiép theo b sung loat 100ul dung dich lodng dan (chtra PD1-Fc- Biotin
100ug/mL), protein dung hop Fec cua khang thé don dong chan PDL1 100uL mdi
15, dé phan tmg trong 1 gidr & nhiét do phong. Bb sung SA-HRP (dugc mua tir
Sigma) vao va dé phan ting trong 1 gio & nhiét d6 phong. Sau khi bd sung dung

dich séc t6, doc gia tri hép thu & budc séng 405nm.

SotfMax Pro v5.4 dugc sur dung dé xir ly dit li€u va phan tich ban dd dé thu
duoc dudng cong chin va gid tri IC50 ciia khang thé sb 56 ddi véi tuong tac
PDL1/PD-1 thong qua viéc khép bén tham s (IC50 cho khang thé sb 56 1a
143ng/mL). Cé4c két qua dugc thé hién trong Figure 3.

Vi dy 3 Nhan ban hoa cac khang thé don mién PDLI

Nhan ban héa dugc thuc hién bang phuong phap nhan ban hoa axit amin
trén bé mit protein (t4i tao bé mit) va phuong phap ghép khuan phd quét dé nhan
ban héa VHH (ghép CDR vao khuan phd quat). '

Céc buéc nhan ban héa nhu sau: Tién hanh tao mé hinh twong dong cua
khéng thé s6 56 str dung phan mém tao mé hinh Modeller9. Trinh tw twong ddng
tham khao 14 khéng thé NbBcII10 (PDB code: 3DWT), va kha ning tiép can dung
moi twong di ctia c4c axit amin duoc tinh toan theo cdu truc ba chidu cia protein.
Néu mot trong sb cac axit amin cia khang thé sb 56 dugc tiép xtc véi dung méi,
n6 dugc thay thé bang axit amin & cing vi tri cta trinh tu DP-47 cia khang thé

tham chiéu ctia ngudi, cho dén khi tit ca céc thay thé dugc hoan thanh.
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Céac bude cu thé ctia phuong phép ghép khung phd quat dé nhan ban hoa
VHH Ia nhu sau: Trudc tién, h-NbBclI10FGLA (PDB code: 3EAK) khung VHH
duoc nhan ban hoa phé quét duoc thiét ké bai Cécile Vincke va cac dong tac gia
dua vao su tuong déng vé trinh ty, khung nay duoc thiét ké dua vao Nanobody
NbBclIl10 (PDB code: 3DWT); viéc nhan ban héa axit amin trén bé mat protein
dugc thyc hién vai sy tham khao khang thé DP-47 nguoi, va mot phﬁn cac axit
amin FGLA cuia khung trinh ty VHH 2 duoc stra dbi. Chung t6i str dung truc tiép
h-NbBcII10FGLA lam khung va thay thé CDRs béng cac vimg CDR cua khang
thé s§ 56 dé dat dugc viéc nhan ban héa khang thé.

Khéang thé s6 56 duoc nhan ban héa, va thu duoc nim bién thé nhan ban héa
ctia khang thé sb 56. Bang 4 liét ké sb cac SEQ ID trong sb cac bién thé duoc
nhan ban héa cling nhu cac thay déi axit amin ctia ching, voi sb gbc axit amin dé
sau s6 Kabat. Figure 4 cho thiy su giong doi ciia cac trinh tw da dugc nhan ban

hoa.

Béng 4

Hu56V1

(SEQ ID |V U O O R B A N
NO:2)

Hu56V2

(SEQ ID |V |V |V |V A A A I A VA VA I
NO:3)

Hu56V3

(SFQ D |« S R IV S VO R VO I Y
NO:4)

Hu56V4

(SEQID |V [V [N [N [N N NN NN NN
NO:5)

Hu56V5

(SEQ ID |V S BV VAR BN R
NO:6)
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Vi du 4 Chuén bi protein khang thé chan PDL1 st dung céac té bao dong vat cé

vu
4.1 Chuén bj protein dung hop Fc cua khang thé don mién PDL1

Thu dugc trinh tyr axit amin cta vung IgGl-Fc nguoi (SEQ ID NO: 7) dua
vao trinh ty axit amin c6 ving khong ddi ctia globulin min dich cta ngudi
gammal (IgGl) tr co s¢ dit liéu protein Uniprot (P01857). Manh axit amin ma
hoéa IgG1-Fe ngudi thu duge tir tdng RNA ctia PBMC ngudi bing cach sao chép
ngugc PCR, va manh axit nﬁcleic mi hoa protein dung hop ctia khang thé don
mién PDL1 thu dugc trong Vi du trén va Fec thu dugc bang cach chdng PCR, sau
d6 dugc nhan ban phu vao vecto pCDNA4 (Invitrogen, Cat V86220). Cac trinh
tu vung Fc, nhu SEQ ID NO: 8 hoac 9, ma trong dé hoat tinh ADCC hoéc hoat

tinh CDC dugc loai ra bing phat sinh dot bién tai chd, ciing c6 thé dwoc sir dung.

Plasmit ctia protein dung hop Fe-khang thé don mién tai t6 hop duoc truyén
nhiém vao cac té bao HEK293 dé biéu hién khang thé. Céc plasmit biéu hiéu tai
t6 hop dugc pha lodng véi mdi trudng Freestyle 293 va duge bd sung vao dung
dich PEI (polyetylenimin) d tao bién déi. Mdi plasmit/hdn hop PEI dugc bd sung
vao huyén phii té bao HEK293 va dugc u & 37°C va 10% CO , véi tbe do quay
90 vong/phut. Cling lc, 50pg/L IGF-1 dugc bd sung vao. Bbn gid sau, bd sung
moi truong EX293, 2mM glutamin va 50pg/L IGF-1, nuoi cdy & diéu kién toc do
135vong/phit. Sau 24 gio, 3,8mM VPA dugc bd sung vao. Sau khi nuéi cdy duoc
tir 5 dén 6 ngay, thu dich ndi biu hién tam thoi va 1am sach béng séc ky ai luc

Protein A dé thu dugc protein dung hop Fe- khang thé don mién PDL1.

Céc trinh tu ctia cac protein dung hop Fe-khang thé don mién PDL1 nhu thu
duoc duoc thé hién trong SEQ ID NO: 10-27.

4.2 Chuan bi cac khang thé PDL1 tir MedImmune LLC va Roche

Gen cua khang thé khang PDLI tir MedImmune LLC, Inc. duoc nhan ban
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bing phuong phép 2.14H9 nhu dwoc boc 16 trong don sang ché My sb
US20130034559 va duge nhan ban vao vecto pCDNA4. TM004 1a khang thé
khang PDL1 cia Roche. Gen khang thé nay dugc -nhan ban theo
YW243.55.870.hIgG nhu dugc boc 1§ trong don sing ché My sb
US20130045201 Al, va duge nhan ban vao vecto pPCDNA4.

Plasmit tai to hop nay dtrcyc truyén nhiém nhanh vao céc té bao HEK293
bang cling phuong phap nhu trong Vi du 4.1, va khang thé khang PDL1 thu mua
tr MedImmune LLC duoc dat tén 1a 2.41H90P; khang thé khang PDL1 cua
Roche duoc dit tén 1a 243.55.

4.3 So sanh ctia biéu hién ctia protein dung hop Fc-khang thé don mién PDL1 va
hai khang thé PDL1 da biét

Str dung cung hé biéu hién va cac diu kién chuyén nhiém nhanh, mtc d6
biéu hién ctia Fc protein dung hop ciia PDL1 khang thé don mién theo sang ché
14 cao hon 200 mg/L, trong khi mirc d6 biéu hién cua khang thé 2.41H90P 1a
khodng 80 mg/L va mirc do biéu hién ctia khang thé 243.55 1a khoang 40mg/L.
Két qua nay chi ra ring protein dung hop Fc-khang thé don mién PDL1 theo sang
ché 6n dinh hon vé ciu trac va c6 thé dat dugc murc biéu hién cao hon so véi hai

khéng thé PDL1 da biét.

Vi du 5 Xéc dinh tinh chét cta protein dung hop Fe-khang thé don mién PDLI
5.1 Kha ning gin két cia protein dung hop Fc-khang thé don mién PDLI vao
PDL1 (bing ELISA)

Protein PDL1-Chis (SEQ ID NO: 35) thu duoc bang cach biéu hién tam thoi
trong HEK293 va l1am sach bang sic ky i luc cot niken. Cac dia dugc phi bing
protein PDL1-Chis thu dugc, O,Spg/lS qua dém & nhiét do 4°C. Sau do, bd sung
tir tir protein dung hop Fe-khang thé don mién PDLI thu dugc trong Vi du trén
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va dé phan tmg trong 1 gid & nhiét d6 phong. Sau khi rira, khang thé gin thé
peroxidaza clia cai xanh Fc-IgG khang ngudi ciia dé duge bd sung vao va dé phan
tig trong 1 gi& & nhiét 46 phong. Sau khi rira, chét sic té dugc bd sung vao va
doc gia tri hdp thu & budc séng 405nm. SotfMax Pro v5.4 dugc st dung dé xir Iy
dit liéu va phan tich ban dd, thong qua viéc khép bbn thong sb, dé thu dugc duong
cong gén két va gid tri EC50 ctia khéng thé d6i voi PDLI (tt ca cac gi tri EC50
thir nghiém 13 khoang 150ng/mL) dé phan 4nh i luc d6i véi PDLI.

Cac két qua dugc thé hién trong Figure 5, trong d6 truc doc 1a OD405 va
truc ngang la néng do cua Protein dung hgp Fc-khang thé don mién PDLI
(ng/mL); c4dc hinh tam gi4c nguoc, hinh tam gidc va hinh vudng dai dién cho ba
dang khac nhau dugc nhéan ban hoéa cta cac protein dung hop Fc: hu56v1-Fc,
hu56v2-Fc, hu56v5-Fc. Ba protein nay c¢6 ai luc ¢6 thé so dugc v6i PDLI.

5.2 X4c dinh kha nang gin két ciia protein dung hop Fe-khang thé don mién PDL1
vao PDLI (phuong phap SPR) va so sanh véi cac khang thé da biét

Céac dong hoc giin ké ciia protein dung hop Fe-khang thé don mién PDL1
vao PDLI tdi td hop clia ngudi thu duge trong cac Vi du trén duge do bing
phuong phap cong hudng plasmon bé mit (surface plasmon resonance - SRP) st
dung thiét bi BIAcore X100. PDL1-Fc tai td hop cua ngudi duoc phi tryc tiép
1én chip vi sinh CM5 dé thu dugc khoang don vi dap ang 1000 (response unit -
RU). bPé do dong hoc, cac khang thé duoc pha lodng dan (tl‘,l" 1,37 d@én 1000nm)
trong dém HBS-EP + 1x (GE, cat # BR-1006-69) va duoc tiém trong 120 gidy &
nhiét do 25°C v6i thoi gian phan ly 1a 30 phut, tai tao lai bang 10mM Glycine-
HCI (pH 2,0) trong 120 gidy. C4c tdc dd gin két (kon) va phan ly (koff) dugc tinh
toan st dung md hinh gén két Languir mét-mét don gian (phan mém danh gia
BIAcore phién ban 3.2). Hing s6 phan ly cén bang (kD) dwoc tinh 13 ty sb
koft/kon.
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Cac gia tri ai lyc gén ké do duoc cua cac khang thé khéang PDL1 dugc ghi
trong Béang 5. Cac két qua nay cho thdy 4i luc cua protein PDL1-56-Fc dbi véi
protein PDL1 dich 13 cao hon dang ké so véi hai khang thé PDL1 da biét trong
linh vuc nay, va céc gid tri Ka cao hon va Kd thp hon chi ra ring protein dung
hop khang thé c6 thé gin vao khang nguyén PDLI nhanh h;m va nho vay khoé
tach ra hon, diéu nay cho thdy thém rang PDL1-56-Fc con ¢6 vai trd nhu khang
thé chan, véi cac tinh chét tdt hon hai khang thé PDL1 d3 biét.

Bang 5
Ka Kd KD
PDL1-56-Fc 1,796E+6 1,432E-5 7,975E-12
PDL1-hu5S6V2-Fc¢ | 2,123E+6 1,820E-5 8,573E-12
PDL1-56 3,323E+6 8,213E-4 2,472E-10
2,41HI0P 7,949E+5 6,160E-5 7,750E-11
243,55 4 481E+5 6,055E-5 1,351E-10

5.3 Hiéu qua chin cua protein dung hop Fc don mién PDL1 ‘dbi v6i tuong tac

PDL1-PD1 (bing ELISA canh tranh)

Céc dia duoc phu bang protein dung hgp PDL1-Fc, 0,51g/16 qua dém & nhiét
d6 4°C, tiép theo bd sung loat pha lodng dan (chira 100ug/mL PD1-Fc-Biotin)
protein dung hop Fe-khang thé don mién PDL1 thu dugc trong Vi du trén, 100uL.
mdi 18, dé phan ung trong 1 gid & nhiét d6 phong. Sau khi rira, SA-HRP (duoc
mua tir Sigma) dugc bd sung vao va dé phan ing ¢ nhiét do phong trong thoi gian
1 gid. Sau khi rra, chét sic td duogc bd sung vao va doc gia tri hép thu & budc

song 405nm.

SotfMax Pro v5.4 duoc sir dung dé xu Iy dit liéu va phan tich ban do, thong
qua viéc khdp bén thong sd, dé thu duoc duong cong chin va gia tri IC50 cua
khéng thé d6i v6i PDL1-PD1. Céc két qua duoc ghi trong Figuye 6, trong do truc
doc 1a OD405 va truc ngang 1a ndng do cua protein dung hop Fe-khang thé don
mién PDL1 (ng/mL); c4c hinh tam gidc nguoc, hinh tam gidc va hinh vudng dai

dién cho ba dang khac nhau duoc nhan ban héa cia cac protein dung hop Fc:
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hu56v1-Fc, hu56v2-Fc, hu56v5-Fc. Ba protein nay c6 kha ndng chan tuong tac
PDL1-PD1 tuong tu nhau.

5.4 Hiéu qua chan cia protein dung hop Fc don mién PDLI 1én tuong tac PDL1-
CD80 (bang ELISA canh tranh)

Thu protein CD80-Fc (SEQ ID NO: 36) thu dugc tir cac té bao HEK293.
Protein CD80-Fc-Biotin biotin hoa, sit dung by Thermo Biotinlytion.

Céc dia dugc phi bing protein dung hgp PDL1-Fc 0,5 pg/1d qua dém & nhiét
d6 4°C, tiép theo bd sung loat pha lodng (chira 300ug/mL CD80- Fc-Biotin)
protein dung hop Fe-khang thé don mién PDL1 thu duoc trong Vi du trén, 100uL
mdi 18, dé phan tmg trong 1 gior & nhiét do phong. Sau khi rira, SA-HRP (dugc
mua tr Sigma) dugc b sung vao va dé phan tng ¢ nhiét do phong trong thoi gian
1 gi¢d. Sau khi rtra, chét séc t§ dugc bd sung vao va doc gia tri hép thu & budc

song 405nm.

SotfMax Pro v5.4 dugc st dung dé xir Iy dir liéu va phén tich ban dd, thong
qua viéc khép bdn thong sd, dé thu duge dudng cong chin va gid trj IC50 cua
khéng thé d6i véi PDL1-CD80. Cac két qua dugc ghi trong’Figure 7, trong do
truc doc 1a OD405 va truc ngang 14 ndng do (ng/mL) cua protein dung hop Fe-
khang thé don mién PDL1 hu56V2-Fc. Cac két qua cho thdy rang protein dung
hop Fc khang thé don mién chin PDL1 hu56V2-Fc ¢ thé chin hidu qua twong
tac gitta PDL1 va CD80.

5.5 Hiéu qua chin cta protein dung hop Fc don mién PDL1 1én twong tic PDL1-
PD1 (bang FACS)

Céc té bao HEK293 nguoi biéu hién tam thoi protein PDL1 ctia khi trén cac
mang bang cach chuyén nhiém tam thoi cac plasmit chira geﬁ PDL1 cia nguoi

v61 toan bo chiéu dai.
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PDI-muFc¢ (SEQ ID NO: 39) ¢ ndng d hoat dong 1a 2ug/ml dugc bd sung
vao mdi nhom theo phan nhom 5x10° té bao/éng, va sau d6 cac ndng do khac cua
KNO035 duoc bd sung vao mdi nhom. Sau khi 0 trén d4 trong thoi gian 30 phit va
rira ba lan, khang thé chudt khang dé gin nhan PE thir cip dugc b sung vao lam
khang thé phat hién, va cuong do phat sang duge phat hién bang cach phan tich
té bao theo dong chay sau khi 1 trén d4 trong thoi gian 30 phﬁt.

Phan mém GraphPad Prism duoc st dung dé xir 1y dit liéu va phan tich ban
d6. Bang cach khop bon thong sé, thu dugc dudng cong chan va gid tri IC50 cia
khang thé 1én tuong tac truc tiép gitra PDL1 duoc biéu hién trén mang té bao 293
va PD1 c¢6 thé hoa tan. Céc két qua duogc thé hién trong Figure 8, trong d6 truc
doc 1a MFI va truc ngang 13 ndng do (pg/mL) cia protein dung hop hu56V1-
Feml khang thé don mién PDL1. Cac két qua cho thiy rang protein dung hop Fe-
khang thé don mién PDLI c¢6 thé chan hiéu qua tuong tc gitta PDL1 duoc biéu
hién lén mang té bao 293 va PD1.

Plasmit chtra gen PD1 ngui voi toan bd chiéu dai duge bién dbi va tich hop
vao dong té bao Jurket dé thu duoc dong té bao Jurket biéu hién 6n dinh protein

PD1 ngudi ma dugc dat tén la Jurket-PD1.

Sau khi @ cac té bao Jurkat-PD1 v6i protein PDL1-muFc (SEQ ID NO: 38)
da dugc biotin hoa (30ug/ml) trong thoi gian 30 phut trén d4, bo sung dan protein
dung hop Fe-khang thé don mién PDL1 hu56V1-Fem1 vao, U trong thoi gian 1
gior trén da, rira ba 1an bing PBS, va sau d6 bd sung Streptavidin PE vdi ty 18 pha
loding 1: 250 vao, & trén d4 trong thoi gian 30 phiit va rira ba lin biang PBS. Cudng
d6 phat sang duoc phat hién bang cach phan tich té bao theo dong chay.

X ly dir liéu va phan tich ban dd duoc thuc hién st dung phﬁn mém
GraphPad Prism. Cac duong cong chin va cac gid tri IC50 cua céc khang thé 1én
twrong tac truc tiép gitta Jurkat-PD1 va protein PDL1-muFc ¢ thé hoa tan thu
duoc bang cach khop bon thong sd. Cac két qua duoc thé hién trong Figure 9,
trong d6 truc doc 1a MFI va truc ngang 14 ndng do (ug/mL) ctia protein dung hop
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hu56V1-Fem1 PDL1 khéng thé don mién. C4c két qua cho thiy ring protein dung
hop Fc khang thé don mién chin PDL1 c¢6 thé chin hiéu qua twong tac gitra
Jurkat-PD1 va PDL1.

5.6 Tinh gin két dic hiéu cua protein dung hop Fe-khang thé don mién PDL1 déi
véi protein PDL1 ’

Céc té bao HEK293 ngudi biéu hién tam thoi protein PDL1 nguoi 1én céc
mang bang cach chuyén nhidém tam thoi plasmit mang cac gen protein ho B7 clia
ngudi véi toan bd chiéu dai (pCDNAA4, Invitrogen, Cat V86220). Plasmit nay
ciing cho phép céc ddu C cta protein dich duoc dung nap vao protein EGFP sao
cho mutrc d§ protein hg B7 dugc biéu hién 1én mang nay co thé xac dinh duogc
bang cudng do phét sang xanh. Cac dong té bao chuyén nhidm tam thoi duge cAu
tric bao gdm 293-PDLI-EGFP, 293-PDL.2-EGFP, 293-B7H3-EGFP va 293-
B7H3-EGFP.

Céc té bao duogc ciu tric duoe tao huyén phu lai trong dém PBS-BSA 0,5%
va khang thé hu5S6V2-Fc duoc bd sung vao. Cung luc, dbi chimg 4m tinh gém
2pg khang thé don mién khang dich khéng lién quan khac duoc chuan bi va dugc
U trén d4 trong thoi gian 20 phut. Sau khi rira, khang thé thu cdp eBioscience
khang-hIg-PE duoc b sung vao, trén da trong thoi gian 20 phit. Sau khi rira, cac
té bao nay duoc tao huyén phu lai trong 500ul dém PBS-BSA 0,5% va duoc phat
hién bang cach phan tich té bao theo dong chay.

Cac két qua duoc thé hién trong Figure 10. Hang trén chi nhém dbi chung,
hang duéi chi cac nhom mau. RS rang rang khang thé hu56V2-Fc gin két dic

hiéu chi véi protein PDL1 ngudi, ma khong gin két véi cac protein ho B7 khac.

5.7 Gan két protein dung hop Fe-khang thé don mién PDL1 vao protein PDLI

cua khi
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Céc té bao HEK293 nguoi biéu hién tam thoi protein PDL1 cua khi (SEQ
ID NO: 57) bang cach chuyén nhidm tam thoi cac plasmit chira gen PDL1 cua
khi v&itoan b chidu dai. Plasmit ndy ciing cho phép dau C cﬁa' dich protein dugc
dung nap vao protein EGFP, ma cho phép danh gia dugc cac mirc do biéu hién

mang protein PDL1 ctia khi bang cudng do phat sing xanh.

Céc té bao duoc cAu trac dugc tao huyén phu lai trong dém PBS-BSA 0,5%,
khang thé hu56V2-Fc dugc bd sung vao va duge u trén da trong thoi gian 20 phut.
Sau khi rtra, khang thé thir cip eBioscience khang-hlg-PE dugc b sung vao, trén
d4 trong thoi gian 20 phut. Sau khi rira, cac té bao nay dugc tao huyén phu lai
trong 500pl dém PBS-BSA 0,5% va dugc phat hién bing cach phan tich t& bao
theo dong chay. ’

Céc két qua dugc thé hién trong Figure 11. RS rang rang khang thé hu56V2-
Fec gin két hiéu qua vao protein PDL1 cia khi.

5.8 Protein dung hop Fc-khang thé don mién PDL1 c6 thé x4c dinh hiéu qua sb

lwong té bao duong tinh PDLI 1én céc phan mé clia ngudi bénh

Céc phan md khéi u ctia cac bénh nhan ung thu phdi dwong tinh véi PDL1
duoc nhudm bang khang thé hu56V2-Fc 5 pg/mL lam khang thé so cap va duoc
U qua dém v6i khang thé gin nhan HRP ngudi-khang-dé (Perkin-Elmer, Cat:
NEF802001EA), sau d6 dugc quan sat.

Céc két qua dugc thé hién trong Figure 12. Khang thé hu56V2-Fc c6 thé xac
dinh mdt cach hi¢u qua s6 luong té bao duong tinh v6i PDLI trén cac ph?ln mo
clia ngudi bénh ung thu phdi, va c6 thé dong thoi x4c dinh cac t& bao khéi u

duong tinh v6i PDLI va va céc t& bao mién dich duong tinh v6i PDLI.

5.9 Hoat héa PBMC bang protein dung hop Fe-khang thé don mién PDL1
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Céac té bao mau ngoai vi don nhan (peripheral blood mononuclear cells -
PBMCs) duoc téch ra tr mau ngoai vi ctia nhiing ngudi ting khoe manh bang ly
tim gradient mét d6 sur dung dung dich tach cho lympho bao cuia nguoi (Tianjin

Hao Yang).

Phu khang thé khang CD3 2,5ug/mL va loat pha lofing ciia protein dung hop
Fc-khang thé don mién PDL1 hu56V2-Fc (con duoc goi 1a KNO35 trong thi
nghiém) 1én céc dia nudi ciy té bao qua dém & nhiét do 4°C. Ngay hom sau, 1x10°
PBMCs duoc bd sung vao mdi 18. Sau khi u duoc 5 ngay, thu hoach dich ndi va
xéc dinh mirc IFN-y trong dich ndi bing bd IFN-y ELISA (ebioscience).

Céc két qua dugc thé hién trong Figure 13. C6 thé thy rang protein dung
hop Fc-khang thé don mién PDL1 duoc két hop v6i khang thé khang CD3 c6 thé
lam ting su tiét ra y-interferon tir cac t& bao PBMC, nghia 14, protein dung hop
Fc don mién PDL1 lam ting sy hoat héa cia cac té bao PBMC. Cung luc, hiéu

qué kich hoat phu thudc vao ndng do.

5.10 Hoat hoa cua céc t& bao T CD4 + bang protein dung hop Fe-khang thé don
mién PDL1 trong phan tmg lymphoid dugc két hop té bao T dudi gai va su sanh
v6i khang thé khang PDL1 ctia MedImmune LLC

Céc té bao mau ngoai vi don nhan (peripheral blood mononuclear cell -
PBMC) dugc tach ra tir cic t& bao mau tring clia mau ngoai vi tir nhitng ngudi
cho khoe manh béng ly tdm gradient mat d st dung dung dich tach cho céc
lympho bao cuia nguoi (Tianjin Hao Yang). Sau d6, chiing dugc G véi moi trudong
RPMI 1640 khong huyét thanh trong 1-2 gir dé loai cac té bao khong dinh va cac
té bao dugc nudi cdy trong RPMI chita 10% FBS, 10ng/ml GM-CSF va 20ng/mL
IL-4. Sau khi nudi cdy duoc 5-6 ngay, 10ng/ml of TNF-a duoc bd sung vao va

duoc U trong 24 gidr dé thu dugc cac té bao dudi gai trudng thanh.

Céc té bao dudi gai thu dugc bang phuong phép nay duogc tao huyén ph lai
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trong moi truong toan RPMI, 2x10° /ml. Sau d6, 50ul mdi 16 duoc bd sung vao

dia 96 16 d4y chit U (Costar: 3799) va dugc nudi cdy trong maiif u.

Céc té bao T CD4+ dugc téch ra tir PBMC ctia mot ngudi cho khéc sir dung
b tach hat tir tinh (Miltenyi Biotec: 130-096-533) theo céac hu’c’mg dan cta nha

san xuat.

1x10* t€ bao dudi gai va 1x10° t& bao T CD4+ thu duoc bing cic phuong
phap trén duoc tron v6i nhau, dugc tao huyén phu lai trong moi truong toan RPMI
va dugc bd sung vao dia nudi cay 96 13, va 50ul hdn hop té bao duoc bd sung vao
mdi 16. 100ul mdi 16 hu56V2-Fe duoc pha lodng trong méi trudng toan RPMI
duoc bb sung vao dén ndng do khang thé cudi cung la 0,1 pg/ml hodc Opg/ml. Thu
cac dich ndi sau 5-7 ngay nudi cdy, va xac dinh mirc IFN-y trong dich nbi bang

bd IFN-y ELISA (ebioscience).

Céc két qua dugc thé hién trong Figure 14A. C6 thé thdy rang protein dung
hop Fc-khang thé don mién PDL1 c6 thé 1am ting su tiét ra IFN-y & cdc té bao T
CD4+ trong phén tng lympho bao hdn hgp. Nghia 13, Protein dung hop Fc khang

thé don mién chin PDL1 lam ting su hoat héa cta té bao T.

Céc PBMC tir cac ddi tuong 1 duge nudi cdy voi 50ng/ml GM-CSF +
25ng/ml IL-4, va thu hoach cac DC 6 ngay sau trudng thanh véi TNF-a (50ng/ml);
Céc té bao T CD4+ duoc sép xép st dung b0 tach hat tr tinh (Miltenyi Biotec:
130-096-533); Cac t€ bao DC duoc bd sung vao cac dia 96 16 day chit U vé1i mat
do 10%13 va 1015, cac té bao T CD4+ duoc bd sung sau 2-4 gid; cac ndng do
khic clia protein dung hgp Fe-khéng thé don mién PDL1 hu56V1-Feml hodc
khang thé khang PDL1 2.41H90P ciia MedImmune LLC dugc bd sung vao céc
16 tuong ung; sau khi nudi céy dugc 5 ngay, xac dinh mirc d¢ IFN-y trong dich

ndi bang bo phat hién IFN-y ELISA (ebioscience).

Céc két qua duge thé hién trong Figure 14B, ma trong d6 cot mau xam phan

anh su kich thich tiét IFN-y béi protein dung hop Fe-khang thé don mién PDL1
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va cOt mau den phan anh khang thé khang PDL1 2.41H90P ctia MedImmune
LLC. Protein dung hop Fc-khang thé don mién PDL1 véi cac ndng do cao c6 thé
lam ting kha ning ctia cac t& bao T CD4+ tiét ra IFN-y trong phan tng lympho
bao hdn hop, va kha ning ctia protein dung hop Fe-khang thé don mién PDL1 dé
kich hoat cac té bao T Ia manh hon mdt chut so véi khang thé khang PDL1
2.41H90P ctia MedImmune LLC trong ciing nong do.

5.11 Kich thich tiét IL-2 ctia cac té bao T trong hé méi trudong nudi cdy Jurkat /
Raji-PDL1 hén hop bing protein dung hop Fc-khang thé don mién PDL1 va so
sanh vé6i khang thé khang PDL1 ctia MedImmune LLC

Chung t6i di x4y dung mot hé kich hoat t& bao T, hé hdn hop nuéi ciy
Jurkat/Raji-PDL1, thtt nghiém tac dung ctia protein dung hop Fe-khang thé don
mién PDL1 1én su hoat hoa cta té bao T, ma da dugc so séanh véi khang thé khang

PDL1 cia Medlmmune LLC.

Heé nay sir dung cac té bao Jurkat (cac t& bao T) 1am té bao tac dong va khang
thé CD3 khang ngudi 1am tin hidu ddu tién dé hoat hoa céc té bao Jurkat. CD80
ho B7 trén bé mat cia cac télbbe‘to Raji-PDL1 ma dugc tao ra vé mit di truyén va
biéu hién 6n dinh PDL1 ngudi, dua ra tin hiéu ddng kich thich thir cdp dé kich
hoat cac té bao Jurket, trong khi d6 PDL1 dugc biéu hién cao trén cung bé mat té
bao, hoat dong nhu mot tac nhan diéu chinh 4m tinh béng cach gén két PD1 dé

trc ché su hoat hoa cua té bao Jurket.

Céc ndng do lodng clia cac protein khang thé hu56V1-Feml va 2.41H90P
dugc chuan bj sir dung 10% FBS+1640+150ng/ml khang-CD3; céc té bao Jurkat
va Raji-PDLI dugc diéu chinh ndng do dén 3x10°té bao/mlva 1,5x10° té bao/ml,
50ul dugc bd sung vao mdi 15, duoc bao quan & nhiét do 37°C trong 24 gid. 100ul
dich néi nudi cay duoc ldy ra va duoc do xéc dinh biéu hién cia IL-2 bang bo do

chuyén dung.
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Figure 15 cho thiy truong hop trong d6 cot den phan anh mure do kich thich
tiét IL-2 béi protein dung hop Fe-khang thé don mién PDLI Va‘l’Cf)t xam phén anh
khang thé khang PDL1 2.41H90P ctia MedImmune LLC. Protein dung hgp Fe-
khéng thé don mién PDL1 c¢6 thé lam ting kha niang cua cac té bao Jurkat dé tiét
ra IL-2 véi ndng do cao, va kha nang ciia chung dé kich hoat cac té bao Jurkat 13
cao hon mét chut so voi ciia khang thé 2.41H90P ctia MedImmune LLC PDLI1 &

cung ndng do.

5.12 Ai lyc ctia protein dung hop Fe-khang thé don mién PDLI dbi v6i FcRn

Céc protein dung hop Fc khang thé don mién PDLI biotin hda hu56VI1-Fc,
hu56V2-Fe, hu56VI-Feml va hu56V2-Feml duoc pha lodng dén 10ug/ml va dugc
lam bat dong lén cac SA biosensor. Protein FcRn ngudi (RnD Systems Cat. No.
8639-FC) dugc pha loang thanh cac néng dé 200nM, 100nM, 50nM, 25nM,
12,5nM. Tuong tac dugc phét hién st dung Octet K2 tir Fortebio Corporation,
cling v6i ran héa trong 100 gidy, lwu hoa gin két trong 60 gidy, phan tach trong
30 giay.

Bang 6 cho thay KD trung binh ciia cic protein dung hop Fc khang thé don
mién PDL1 dbi v&i FcRn 1a khoang 5.1E-07M. Khong ¢6 su khac biét dang ké

vé 4i luc gitra Fc (Fem1) dot bién va Fe dang hoang da.

Bang 6
KD (M) kon(1/Ms) kdis(1/s)
hu56V1-Fc 5,13E-07 1,95E+05 1,00E-01
hu56V2-Fc 5,05E-07 2,10E+05 1,06E-01
hu56V1-Feml 5,10E-07 1,89E+05 9,63E-02
hu56V2-Feml 5,10E-07 2,34E+05 1,19E-01

5.13 Hoat tinh CDC va ADCC ciia protein dung hop Fe-khang thé don mién

PDL1 véi Fc dot bién
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Céc PBMC duoc hoat hoa bang 300IU/ml IL-2 trong 24 gidr 1am céc té bao
tac dong, v6i sd luong té bao 1a 8x10° t€ bao/Id; Raji-PDLI1 biéu hién 6n dinh
protein PDL1 ngudi dwoc st dung lam céc té bao dich véi s’(‘) luong té bao 1a
2x10°% cac té bao/1d; cac nong do khac nhau ciia protein hu56V1-Feml hodc
Rituxan lam ddi ching dugc bd sung, va hoat tinh ADCC (%) & mdi néng do
dugc do st dung bd phat hién doc tinh khong phong xa CytoTox 96® sau khi u &
37°C trong 6 gio.

Figure 16A cho thiy hu56V1-Fem1 khong c6 hoat tinh ADCC dang ké so

v6i ddi chimg Rituxan duong tinh.

Céc té bao Raji-PDL1 dugc sir dung 1am cac té bao dich vdi sé lugng té bao
1a 2x10%cac té bao/15 va 5% huyét thanh khi cynomolgus dé cho cac 1an bé sung,
cac nong dd khac ciia hu56V1-Feml va cia dbi chung Rituxan duong tinh duge
bd sung, dugc nudi cdy & 37°C trong 2 gid. Hoat tinh CDC ctia miu dugce phat
hién st dung CCK-8.

Figure 16B cho thdy hu56V1-Fem1 khong c6 hoat tinh CDC & céc ndng do

ndm trong khoang tir 0,02ug/ml dén 20ug/ml, duoc so v6i dbi ching duong tinh.

5.14 Hoat tinh trc ché ctia protein n dung hop Fe-khang thé don mién PDL1 lén

su phat trién khdi u

Chuot suy giam mién dich do déi dudng khong do béo phi/két hop ning véi
suy giam mién dich (non-obese diabetic/severe combined immunodeficiency -
NOD/SCID) dugc dua vao nghién ctu in vivo hoat tinh cta protein dung hop
Fe-khang thé don mién PDL1, hu56V2-Fc ma c¢6 thé khong nhan thay & PDLI
chudt. Muc dich cia nghién ctru nay dat duoc bang cac thi nghiém ma trong dé
chudt NOID/SCID duoc tiém dudi da duge cdy dong té bao u hic td biéu hién
PDL1 ngudi A375 (ATCC, CRL-1619 ™) va céc té bao don nhan ngoai vi ngudi
(PBMC). A375 va PBMC dugc tron & ty 1€ 5:1 trude khi tiém va dugce tiém dudi
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da v6i tdng luong 14 100p] (chira 5 triéu A375 va 1 triéu PBMC). C4c khang thé
duoc dung tiém ndi mang 24 gid sau khi tiém nhiém khdi u va sau dé mot 1an
mdt tudn & lidu 0,3mg/kg; PBS dong vai trd 1am déi chimg 4m tinh. 4-6 chudt cho
mdi nhém thir nghiém. Sy hinh thanh khéi u duge quan sat hai 1an mot tudn va
chidu dai va chiéu rong cua cac khdi u duge do bang thudc kep. Thé tich khdi u
duoc tinh todn va dudng cong phat trién khéi u duge vé (xem Figue 17A). C6 thé
thay ring khang thé hu56V2-Fc & liéu 0,3mg/kg trc ché dang ké sy pht trién khi

u.

M0 hinh in vivo twong ty dugc sir dung dé kiém tra protein dung hop Fe-
khang thé don mién PDL1, hu56V1-Fem1, ma khong thdy c6 6 PDLI chudt. Cac
A375 va PBMC nguoi dugc tiém nhiém dudi da vao chuot NOD-SCID theo ty 1&
4:1. Bén gi0 sau, cac liéu khac nhau ciia hu56V1-Feml (0,1;0,3; 1; 3 va 10mg/kg)
duoc ding tiém ndi mang. Hiéu qua khang khéi u dbi véi cac phdi ghép
A375/PBMC nguoi ¢ chudt NOD-SCID duge nghién ciru mdi tudn sau khi ding
thudc va trong 4 tuan. PBS duoc sir dung lam dbi chung am tinh. 4-6 chudt cho
mdi nhom thir nghiém. Su tao thanh khdi u duoc quan sat cir mdi hai tudn va céc
kich thuéc dai va rdng cta cac khdi u dugc do st dung thudce kep. Thé tich khéi
u duoc tinh toan va dudng cong phat trién khéi u duge v& (xem Figure 17B). Cac
két qua cho thiy ring tit ca cac lidu cua hu56V1-Feml (0,1-10mg/kg) déu cé
hiéu qua khang khdi u déng ké 1én céc phoi ghép khac ngudn A375/PBMC ngudi
ctia chudt NOD-SCID, ma khong c¢6 mdi lién quan dang ké dén lidu ding. Khang
thé hu56V1-Fem1 Grc ché dang ké sy phat trién khéi u tham chi ngay ca & lidu
0,1mg/kg.

5.15 Hoat tinh trc ché 1én sy phat trién khdi u ctia protein dung hop Fe-khang thé

don mién PDL1 dugc ding vao céac thoi diém khéac nhau

M@ hinh u ghép chugt NOD-SCID A375/PBMC ngudi duge st dung. A375
véi cac PBMC nguoi ¢ ty 1€ 1a 4:1 dugc tiém dudi vao chudt NOD-SCID va
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hu56V1-Fem1 (0,3mg/kg) duoc tiém ndi mang 4 gid sau do, tiép theo 13 tiém nodi
mang mot 1an cir mdi ba ngay. S6 1an dung thudc 13 1, 2, 3, 4 1an. Sy hinh thanh
khdi u duoc quan sat mdi ba ngay va cac kich thude 16n va nhé ciia cac khdi u
duoc do bang thudc kep dé tinh thé tich khdi u cho dén ngay thir 33 ké tir ngay
str dung thudc dau tién. Pudng cong phat trién khdi u duoc vé (Figure 18). Cac
két qua cho thiy ring sé luong lan ding thube khic nhau trong qué trinh nghién
ctru déu c6 hiéu qua khang khdi u dang ké trén cac phdi ghép A375/PBMC ngudi
khac cta chudét NOD-SCID.

5.16 Uc ché su phat trién khdi u bang protein dung hop Fe-khang thé don mién
PDL1 va so sanh v6i khang thé khang PDL1 ctia MedImmune LLC

Muc dich ctia nghién ciru nay da dat dugc bang cac thi nghiém ma trong d6
chuét NOD/SCID duoc tiém dudi da cdy dong té bao u hic t6 biéu hién PDLI1
ngudi A375 (ATCC, CRL-1619 ™) va céc té bao mau don nhan ngoai vi ngudi
(PBMC). A375 va PBMC dugc tron véi ty 18 5:1 trude khi tiém véi tong thé tich
14 100pl (chta 5 triéu A375 va 1 triéu PBMC). Céc khang thé duoc dung tiém noi
mang trong 24 gid sau khi gdy nhidm khdi u va sau d6 1a mét tudn mot 1an, & lidu
1a Img/kg. Nhom diéu tri bao gdm hu56V2-Fc (hu56 ciia ngudi cho) va nhom
khang thé khang PDL1 ctia MedImmune LLC (duoc chi dinh 14 2.41) v6i PBS
lam ddi chiing 4m tinh. 4-6 chudt mdi nhém thit nghiém. Sy tao thanh khéi u
dugc quan sét hai 14n mot tudn, va céac kich thude 1én va nhé cia cac khdi u duge
do bang thudc kep. Thé tich khdi u duoc tinh toan va dudng cong phat trién khéi
u duoc v& (xem Figure 19 A). Khang thé khang PDL1 cta MedImmune LLC
khong c6 hiéu qua dang ké trong mo hinh nay va thé tich khdi u vuot qua nhém
d6i chig vao ngay 35, do véy viéc sit dung thudc va do khdi u da dugce dimg lai
sau d6. C6 thé thdy rang hiéu qua ciia hu56V2-Fc trong trc ché sy phat trién khoi
uA375 ¢ lidu Img/kg 13 16n hon dang ké so véi khang thé khang PDL1 2.41H90P

cia MedImmune LLC trong cing m6 hinh nay.
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Vi cac khang thé khang PDL1 cia MedImmune LLC khong cho thdy c6 hiéu
qua chin khbiu trong hé néu trén, cod thé 1a sy kich hoat PBMC trong h¢ dd khong
du dé tc ché su phat trién té bao khéi u. Vi véy, luong PBMC trong hdn hop té
bao dugc tang 1én dé kiém tra 14n nita hidu qua khang khéi u ctia khang thé khang

PDL1 cia Medlmmune LLC.

Hdn hop A375 va PBMC 1: trude khi tiém dudi da tdng thé tich 100pl (chia
5 triéu A375 va 5 triéu PBMC) va khang thé khang PD-L1 ctia MedImmune LLC
(2.41H90P) dugc dung tiém ndi mang tiép theo 1a sir dung hang tuan & licu 1a
Img/kg; PBS dugc st dung lam dbi chting am tinh. 4-6 chudt mdi nhom thir
nghiém. Sy hinh thanh khéi u duoc quan sat hai 14n mot tudn va cac kich thude
16n va nhé cua cac khdi u duge do sir dung thudc kep. Thé tich khédi u duoc tinh
toan va dudng cong phat trién khéi u dugc v& (xem Figure 19B). C6 thé thdy rang
khang thé khang PDL1 tir MedImmune LLC cho thdy hiéu qua khang khdi u trong
mo hinh in vivo sau khi tang ty 1€ cua PMBC.

Mirc trung binh e ché khéi u (TGI = (1- thé tich khdi ctia nhom diéu tri/ thé
tich khdi u ctia nhém dbi chimg) x 100%) & ngay 42 cta khang thé dugc tinh toan
va trinh bay trong Bang 7 dudi day:

Bang 7
TGI
hu56V2-Fc 2,41H90P
5:1 65,7% N,A,
5:5 41,7%

Céc két qua thir nghiém khang khéi u in vivo cho thiy cac protein dung hop
Fc khang thé don mién chin PDL1 theo sang ché 6 tinh vuot trdi dang ké so voi
cac khang thé chan PDL1 da biét (Khang thé khang PDL1 tir MedImmune LLC)
trong mo hinh 16ng u hic td A375 chudt khéng in vivo.

Vi du 6 Tinh én dinh ctia protein dung hop Fe-khang thé don mién PDLI
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6.1 Kha nang chiu tac dong kiém va oxy hoa cua protein dung hop Fe-khang thé
don mién PDL1

500 mM amoni bicacbonat dugc str dung 1am ta nhan kiém gy hu hai chét
va cac protein dung hop dwoc diéu tri & 37°C trong 38 gid. 1% hydro peroxit

duoc sir dung 1am chét oxy hoa, 8 gior diéu tri ¢ nhiét do phong

Céc thay doi vé hoat tinh sinh hoc ctia protein dung hop Fc-khang thé don
mién PDL1 thu dugc theo cic Vi du néu trén trude va sau diéu tri duge do sur
dung ELISA canh tranh. Nhu c¢6 thé thiy trong Figure 20, cac diéu tri kiém va
oxy hoa khong gy anh huéng dén hoat tinh cia protein dung hgp Fe-khang thé
don mién PDL1 theo sang ché, va hoat tinh cia ELISA canh tranh sau 38 gio didu
trj kiém 13 103% so v&i thoi diém 0 gio. Hoat tinh ELISA canh tranh ¢ thoi diém

8 gidr sau diéu tri oxy hoa 13 106% so véi thoi diém 0 gio.

6.2 Tinh 6n dinh cua protein dung hop Fe-khang thé don mién PDL1 & ndng do

cao

Protein dung hgp Fc khéng thé don mién PDLI dugc ¢6 dic biang UF/DF
dugce trao dbi vao dém PBS. Va xu hudng hinh thanh két tu duge kiém tra béng
SE-HPLC.

Khi ¢6 dic dén 200 mg/mL, do tinh khiét ciia protein dung hop Fc don mién
PDLI 14 96,8%, theo thiét bi phét hién SE-HPLC. Céac két tu tdng 1én khoang 2,4%
50 Vi & cac ndng do thap (-2mg/mL). Trong qua trinh ¢b dac, khong xay ra hién

tugng van duc hoic két tu trong dung dich protein.
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Danh sach trinh tu

>SEQ IDNO:1  khang thé No.56

QVQLQESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERER
VAKLLTTSGSTYLADSVKGRFTISQNNAKSTVYLQMNSLKPEDTAMYY
CAADSFEDPTCTLVTSSGAFQYWGQGTQVTVSS

>SEQ ID NO:2 Hu56V1

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSS

>SEQ IDNO:3  Hu56V2

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTI SRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSS

>SEQ ID NO:4 Hu56V3

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSS

>SEQ ID NO:5 Hu56V4

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSS

>SEQ IDNO:6  Hu56V5

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTI SRDNSKNTVYLQMNSLKAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSS

>SEQ ID NO:7 IgG1-Fe
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
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VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

>SEQ ID NO:8 IgG1-Fc-m1

EPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAV
SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAGIEKTISKAKGQPREPQVYTLPPSRDELTKNQ

VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

> SEQ ID NO:9 IgG1-Fc-m2

EPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVD

VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

>SEQ ID NO:10 56-Fc

QVQLQESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERER
VAKLLTTSGSTYLADSVKGRFTISQNNAKSTVYLQMNSLKPEDTAMYY
CAADSFEDPTCTLVTSSGAFQYWGQGTQVTVSSEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFESCS
VMHEALHNHYTQKSLSLSPGK

>SEQ ID NO:11  Hu56V1-Fc

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK
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>SEQ ID NO:12  Hu56V2-Fc¢

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSCDK THTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK VSNKALPA
PIEK TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYK TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

>SEQ ID NO:13 Hu56V3-Fc

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

>SEQ ID NO:14 Hu56V4-Fc

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

>SEQ ID NO:15 Hu56V5-Fc

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLKAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSCDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA

PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
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EALHNHYTQKSLSLSPGK

>SEQ ID NO:16 56-Fc-m1

QVQLQESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERER
VAKLLTTSGSTYLADSVKGRFTISQNNAKSTVYLQMNSLKPEDTAMYY
CAADSFEDPTCTLVTSSGAFQYWGQGTQVTVSSEPKSSDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWY VD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAGIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

>SEQ ID NO:17 Hu56V1-Fc-m1

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
GIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

> SEQ ID NO:18 Hu56V2-Fc-ml

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTICVVVAVSHEDPEVKFNWY VDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
GIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

> SEQ ID NO:19 Hu56V3-Fc-ml

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVDGVE
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VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
GIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

> SEQ ID NO:20 Hu56V4-Fc-m1

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
GIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

>SEQ ID NO:21 Hu56V5-Fc-m1

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLKAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVAVSHEDPEVKFNWY VDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
GIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

> SEQ ID NO:22 56-Fc-m2

QVQLQESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERER
VAKLLTTSGSTYLADSVKGRFTISQNNAKSTVYLQMNSLKPEDTAMYY
CAADSFEDPTCTLVTSSGAFQYWGQGTQVTVSSEPKSSDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVD
GVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

> SEQ ID NO:23 Hu56V1-Fc-m2

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
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ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

>SEQ ID NO:24 Hu56V2-Fc-m2

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

> SEQ ID NO:25 Hu56V3-Fc-m2

QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

> SEQ ID NO:26 Hu56V4-Fc-m2

QVQLVESGGGLVQPGGSLRLSCAASGFTFSRRCMAWFRQAPGKGLERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

> SEQ ID NO:27 Hu56V5-Fc-m2
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QVQLVESGGGLVQPGGSLRLSCAASGKMSSRRCMAWFRQAPGKERERV
AKLLTTSGSTYLADSVKGRFTISRDNSKNTVYLQMNSLKAEDTAVYYCA
ADSFEDPTCTLVTSSGAFQYWGQGTLVTVSSEPKSSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EFALHNHYTQKSLSLSPGK

>SEQ ID NO:28 PDL1 nguoi-Fc

TVIVPKDLY VVEYGSNMTIECKFPVEKQLDLAALIVY WEMEDKNIIQFV
HGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMI
SYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEV
IWTSSDHQVLSGKTTTTNSKREENLFNVTSTLRINTTTNEIFYCTFRRLDP
EENHTAELVIPELPLAHPPNERTDDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

>SEQ ID NO:29
GTCCTGGCTGCTCTTCTACAAGGC

>SEQ ID NO:30
GGTACGTGCTGTTGAACTGTTCC

>SEQ ID NO:31
GATGTGCAGCTGCAGGAGTCTGGRGGAGG

>SEQ ID NO:32
GGACTAGTGCGGCCGCTGGAGACGGTGACCTGGGT

>SEQ ID NO:33 PDL1 chu¢t-Fe

FTITAPKDLYVVEYGSNVTMECRFPVERELDLLALVVY WEKEDEQVIQF
VAGEEDLKPQHSNFRGRASLPKDQLLKGNAALQITDVKLQDAGVYCCII
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SYGGADYKRITLKVNAPYRKINQRISVDPATSEHELICQAEGYPEAEVIW
TNSDHQPVSGKRSVTTSRTEGMLLNVTSSLRVNATANDVFYCTFWRSQP
GQNHTAELITPELPATHPPQNRTHDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGK

>SEQ ID NO:34 PD1 nguoi-Fc

PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYR
MSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRND
SGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQ
DK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPSRDELTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

>SEQ ID NO:35 PDLI1-Chis

TVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVY WEMEDKNIQFV
HGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMI
SYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEV
IWTSSDHQVLSGKTTTTNSKREENLFNVTSTLRINTTTNEIFY CTFRRLDP
EENHTAELVIPELPLAHPPNERTDGSHHHHHHHH

>SEQ ID NO:36 CD80-Fc

VIHVTKEVKEVATLSCGHNVSVEELAQTRIYWQKEKKMVLTMMSGDM
NIWPEYKNRTIFDITNNLSIVILALRPSDEGTYECVVLKYEKDAFKREHL
AEVTLSVKADFPTPSISDFEIPTSNIRRIICSTSGGFPEPHLSWLENGEELN
AINTTVSQDPETELYAVSSKLDFNMTTNHSFMCLIKYGHLRVNQTFNWN
TTKQEHFPDNDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE
LTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

>SEQ ID NO:37 PDL1 khi
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FTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLTSLIVY WEMEDKNIIQF
VHGEEDLKVQHSNYRQRAQLLKDQLSLGNAALRITDVKLQDAGVYRC
MISYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKA
EVIWTSSDHQVLSGKTTTTNSKREEKLLNVTSTLRINTTANEIFYCIFRRL
DPEENHTAELVIPELPLALPPNERTHLVILGAIFLLLGVALTFIFYLRKGRM
MDMEKKSGIRVINSKKQRDTQLEET |

>SEQ ID NO:38 PDLI1 nguoi-muFc

FTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVY WEMEDKNIIQF
VHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRC
MISYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKA
EVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRL
DPEENHTAELVIPELPLAHPPNERTDIEGRMDPKSSDK THTCPPCPAPEVS
SVFIFPPKPKDVLTITLTPKVTCVVVDISKDDPEVQFSWFVDDVEVHTAQ
TQPREEQFNSTFRSVSELPIMHQDWLNGKEFKCRVNSAAFPAPIEK TISK
TKGRPKAPQVYTIPPPKEQMAKDK VSLTCMITDFFPEDITVEWQWNGQP

AENYKNTQPIMNTNGSYFVYSKLNVQKSNWEAGNTFTCSVLHEGLHN
HHTEKSLSHSPGK

>SEQ ID NO:39 PD1 ngudi-muFc

PGWFLDSPDRPWNPPTFSPALLVVTEGDNATFTCSFSNTSESFVLNWYR
MSPSNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFHMSVVRARRND
SGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHPSPSPRPAGQFQI
EGRMDPKSSDKTHTCPPCPAPEVSSVFIFPPKPKDVLTITLTPKVTCVVVD
ISKDDPEVQFSWFVDDVEVHTAQTQPREEQFNSTFRSVSELPIMHQDWL
NGKEFKCRVNSAAFPAPIEKTISKTKGRPKAPQVYTIPPPKEQMAKDKYVS
LTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTNGSYFVYSKLNV
QKSNWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK
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YEU CAU BAO HO
1. Phan tir gan két phdi tir gdy chét té bao theo chuong trinh da dinh 1 (PDL1),
ma c6 thé gén két dac hiéu vao PDL1 va bao gém trinh tu axit amin A-L-B, trong
d6 A dai dién cho mién bién ddi don tinh globulin mién dich, L khong ¢6 mit
hodc dai dién cho mdi lién két axit amin, va B dai dién cho ving Fc cua globulin
mién dich cia nguoi.
trong d6 mién bién ddi don tinh globulin min dich bao gdm trinh tu axit

amin dugc chon tir SEQ ID NO:1-6,

2. Phén tr gén két PDLI theo diém 1, trong d6 ving Fc globulin mién dich 13
vung Fe IgG1, I1gG2, 1gG3 hoac IgG4 ctia nguoi.

3. Phan tir gén két PDLI theo diém 1, trong d6 ving Fc globulin mién dich duoc
bién doi dé loai bo céc hoat tinh ADCC va CDC.

4. Phan tir gan két PDL1 theo diém 1, trong do trinh tu cia ving Fc globulin mién
dich dugc chon tir cac SEQ ID NO: 7-9.

5. Phan tir gin két PDL1 theo diém 1, trong d6 méi lién két 1a 1-20 axit amin theo
chiéu dai.

6. Phan tir gén két PDL1 theo diém 1, trong d6 phén tir ndy bao gdm trinh tu axit
amin dugc chon tit cac SEQ ID NO: 10-27.

7. Phan tir gén két PDLI theo diém 1, trong d6 phan tir nay c6 it nhat mot trong

s6 cac dic tinh sau:
() gin két v6i PD-PDL1 ctia ngudi ¢6 KD nhé hon 1x10°7 M
(b) chan tuong tac gitta PDL1 va PD-1;
(¢) tang cuong sy hoat hoa cia PBMC va/hoic cac té bao T;
(d) tic ché su phat trién khéi u.

8. Phan tir gin két PDL1 theo diém 1, trong d6 phan tir nay gén két véi PDLI
¢6 KD nh6 hon 1x10°7 M.
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9. Phan tir axit nucleic ma hoa phén tir gin két PDL1 theo diém bét ky trong s6

cac diém tur 1 dén 8.

10. Vecto biéu hién, trong d6 vecto nay bao gdm phan tir axit nucleic theo diém

9 duogc lién két hoat dong v6i mot yéu té didu hoa biéu hién.

11. Té bao vat chu, trong d6 té bao nay bao gdm phan tir axit nucleic theo diém

9 va c6 kha nang biéu hién phan tir gin két PDLI.

12. Té bao vt chu, trong do té bao nay dugc bién d6i béng vecto biéu hién theo

diém 10 va c6 kha nang biéu hién phan t gan két PDLI.

13. Phuong phép san xuat phén ti gfn két PDLI theo diém bat ky trong sb cac
diém tir 1 dén 8, trong d6 phuong phap nay bao gbm:

a) nudi cdy te bao vét chu trong cac dicu kién cho phép dé bi€u hién

phén tir gin két PDLI;

b) thu hdi phan tir gin két PDL1 dugc biéu hién bing té bao vat chu tir

budc nudi cay la budc a); va

¢) tuy chon lam sach thém va/hodc stra phan tir gén két PDL1 thu

duoc tr bude b).

14. Dugc phdm bao gém phan tit gén két PDL1 theo diém bat ky trong sb cac

diém tir 1 dén 8 va chit mang dugc dung.
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DANH MUC TRINH TU

<110> JIANGSU ALPHAMAB BIOPHARMACEUTICALS CO., LTD.
3D MEDICINES (BEIJING) CO., LTD.

<120> Phan tit gén két phdi tir gay chét té bao theo chuong trinh da dinh (PDL1)
va phuong phép san xuat phan tir nay

<130> P2016TC300

<160> 39

<170> Patentln phién ban 3.5
<210> 1

<211> 128

<212> PRT

<213> Trinh tu nhan tao

<220> o
<223> Khang thé s6 56

<400> 1

Gln Val GIn Leu Gln Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60
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Lys Gly Arg Phe Thr Ile Ser Gln Asn Asn Ala Lys Ser Thr Val Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Gln Val Thr Val Ser Ser
115 120 125

<210> 2

<211> 128

<212> PRT

<213> Trinh ty nhéan tao

<220>
<223> Hu56V1

<400> 2
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60
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Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr
65 70 75 80

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 3

<211> 128

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V2

<400> 3
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45
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Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125 '

<210> 4

<211> 128

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Hu56V3

<400> 4

Gln Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45
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Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 5

<211> 128

<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> Hu56V4

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Arg
20 25 30 ' '
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Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 6

<211> 128

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V5

<400> 6
Gln Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30
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Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

Leu GIn Met Asn Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

<210> 7

<211> 232

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> IgGl-Fc

<400> 7

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
1 5 10 15 ‘
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Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
20 25 30

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
35 40 45

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp TSfr Val
50 55 60

’ Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
65 70 75 80

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
85 90 95

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
100 105 110

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro
115 120 125

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
130 135 140

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
145 150 155 160

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
165 170 175
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Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
180 185 190

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn Val Phe
195 200 205

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

Ser Leu Ser Leu Ser Pro Gly Lys
225 230

<210> 8

<211> 232

<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> IgGl-Fc-ml

<400> 8
Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
1 5 10 15

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
20 25 30

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
35 40 45

Val Ala Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
50 55 60
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Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
65 70 75 80

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
85 90 95 '

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
100 105 110

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

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
130 135 140

Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
145 150 155 160

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
165 170 175

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

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
195 200 205

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
210 215 220
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Ser Leu Ser Leu Ser Pro Gly Lys
225 230

<210> 9

<211> 232

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> IgGl-Fc-m2

<400> 9

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

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
20 25 30

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
35 40 45

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

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
65 70 75 80

Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
85 90 95
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Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
100 105 110 '

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

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
130 135 140

Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
145 150 155 160

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
165 170 175 :

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

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe
195 200 205

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

Ser Leu Ser Leu Ser Pro Gly Lys
225 230

<210> 10

<211> 360

<212> PRT

<213> Trinh tu nhén tao
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<220>
<223> 56-Fc

<400> 10
Gln Val GIn Leu GIn Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15 : g

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

AlaLys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

Leu GIn Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95 ”

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly GIn Gly Thr Gln Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140
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Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn GlIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300
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Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 11

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V1-Fc

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45
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Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205
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Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285 : :

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360
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<210> 12

<211> 360

<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> Hu56V2-Fc

<400> 12
Gln Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15 ~

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

Cys Met Ala Trp Phe Arg GIn Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125
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Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255 : .

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285
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Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 13

<211> 360

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Hu56V3-Fc

<400> 13
Gln Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30
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Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 | 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190
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Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285 *

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350
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Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 14

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V4-Fc

<400> 14
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110
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Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175 ‘

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240 .

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270
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Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 15

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V5-Fc

<400> 15

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly
1 5 10 15
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

Leu GIn Met Asn Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175
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Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
' 180 185 190 ' '

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255 .

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335 ‘
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Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 16

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> 56-Fc-ml

<400> 16
Gln Val Gln Leu GIn Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45 ‘

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

Leu GIn Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95
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Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly GIn Gly Thr Gln Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Ala Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Gly Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro
245 250 255

-123-



39430

~ Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285 :

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 17

<211> 360

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Hu56V1-Fc-ml

<400> 17
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Gln Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160
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Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175 ' '

Val Ala Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 - 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Gly Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320 *
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Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 18

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V2-Fc-ml

<400> 18
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

Cys Met Ala Trp Phe Arg GIn Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr
65 70 75 80
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Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Ala Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240
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Leu Pro Ala Gly Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270 :

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 19

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
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<223> Hu56V3-Fc-ml

<400> 19

GlIn Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140
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Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Ala Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn.
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Gly Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro
245 250 255

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
290 295 300
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Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 20

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V4-Fc-ml

<400> 20
GlIn Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15 :

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

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60
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Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr
65 70 75 80

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Ala Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190 ‘ ’

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220
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Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Gly Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255 ,

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 21
<211> 360
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<212> PRT
<213> Trinh tu nhan tao

<220>
<223> Hu56V5-Fc-ml

<400> 21
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15 ‘

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125
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Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Ala Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
195 200 205

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220 <

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Gly Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285
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Asp Ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 22

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> 56-Fc-m2

<400> 22

Gln Val GIn Leu GIn Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45
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Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

Leu Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110 :

Gly Ala Phe GIn Tyr Trp Gly GIn Gly Thr Gln Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

-138-



39430

Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360
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<210> 23

<211> 360

<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> Hu56V1-Fc-m2

<400> 23
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg GIn Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr
65 70 75 80 ' ‘

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110
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Gly Ala Phe GIn Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
195 200 205

Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro
245 250 255

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Léu Thr
260 265 270
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Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320 .

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 24

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V2-Fc-m2

<400> 24

‘GIn Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Arg
20 25 30
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Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110 :

Gly Ala Phe GIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190
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Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro'Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350 : .
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Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 25

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V3-Fc-m2

<400> 25
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg GIn Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
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Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GIn Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro
245 250 255
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Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn GlIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320 :

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 26

<211> 360

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Hu56V4-Fc-m2

<400> 26

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Arg Arg
20 25 30 :

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

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

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

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe Gln Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Léfs Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 170 175
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Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220 , ‘

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro
245 250 255

Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 - 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
325 330 335
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Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 27

<211> 360

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hu56V5-Fc-m2

<400> 27
GIn Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Lys Met Ser Ser Arg Arg
20 25 30

Cys Met Ala Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Arg Val
35 40 45

Ala Lys Leu Leu Thr Thr Ser Gly Ser Thr Tyr Leu Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr
65 70 75 80
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Leu Gln Met Asn Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Ala Asp Ser Phe Glu Asp Pro Thr Cys Thr Leu Val Thr Ser Ser
100 105 110

Gly Ala Phe GlIn Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120 125 ‘

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
130 - 135 140

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
145 150 155 160

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
165 - 170 175

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
180 185 190 _

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
195 200 205

Tyr Ala Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln
210 215 220

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
225 230 235 240
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Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro
245 250 255

Arg Glu Pro GlIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
260 265 270

Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
275 280 285

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
290 295 300 ' ’

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
305 310 315 320

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn Val Phe
325 330 335

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
340 345 350

Ser Leu Ser Leu Ser Pro Gly Lys
355 360

<210> 28

<211> 448

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> PDLI1 nguoi-Fc
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<400> 28

Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr Gly Ser Asn
1 5 10 15 4 .

Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys Gln Leu Asp Leu Ala
20 25 30

Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile Ile GIn Phe
35 40 45

Val His Gly Glu Glu Asp Leu Lys Val Gln His Ser Ser Tyr Arg Gln
50 55 60

Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn Ala Ala Leu
65 70 75 80

Gln Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr Arg Cys Met
85 90 95 ' '

Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr Val Lys Val Asn
100 105 110

Ala Pro Tyr Asn Lys Ile Asn Gln Arg Ile Leu Val Val Asp Pro Val
115 120 125

Thr Ser Glu His Glu Leu Thr Cys Gln Ala Glu Gly Tyr Pro Lys Ala
130 135 140

Giu Val Ile Trp Thr Ser Ser Asp His Gln Val Leu Ser Gly Lys Thr
145 150 155 160
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Thr Thr Thr Asn Ser Lys Arg Glu Glu Asn Leu Phe Asn Val Thr Ser
165 170 175

Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr Cys Thr Phe
180 185 190

Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu Val Ile Pro
195 200 205 - :

Glu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Thr Asp Asp Lys Thr
210 215 220

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

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

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

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

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

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320
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Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lyé Thr
325 330 335

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

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

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

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

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

Arg Trp GIn Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

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

<210> 29

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220>
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<400> 29
gtcctggctg ctettctaca agge

<210> 30

<211> 23

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Moi PCR

<400> 30
ggtacgtgcet gttgaactgt tcc

<210> 31

<211> 29

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Moi PCR

<400> 31

gatgtgcage tgcaggagtc tggrggagg

<210> 32

<211> 35

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Moi PCR

<400> 32

39430

ggactagtgc ggecgetgga gacggtgacc tgggt
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<210> 33

<211> 448

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> PDLI1 chudt-Fc

<400> 33
Phe Thr Ile Thr Ala Pro Lys Asp Leu Tyr Val Val Glu Tyr Gly Ser
1 5 10 15

Asn Val Thr Met Glu Cys Arg Phe Pro Val Glu Arg Glu Leu Asp Leu
20 25 30

Leu Ala Leu Val Val Tyr Trp Glu Lys Glu Asp Glu Gln Val Ile Gln
35 40 45

Phe Val Ala Gly Glu Glu Asp Leu Lys Pro Gln His Ser Asn Phe Arg
50 55 60

Gly Arg Ala Ser Leu Pro Lys Asp Gln Leu Leu Lys Gly Asn Ala Ala
65 70 75 80

Leu Gln Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr Cys Cys
85 90 95

Ile Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr Leu Lysi Val
100 105 110
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Asn Ala Pro Tyr Arg Lys Ile Asn Gln Arg Ile Ser Val Asp Pro Ala
115 120 125

Thr Ser Glu His Glu Leu Ile Cys Gln Ala Glu Gly Tyr Pro Glu Ala
130 135 140

Glu Val Ile Trp Thr Asn Ser Asp His Gln Pro Val Ser Gly Lys Arg
145 150 155 160

Ser Val Thr Thr Ser Arg Thr Glu Gly Met Leu Leu Asn Val Thr Ser
165 170 175

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

Trp Arg Ser Gln Pro Gly Gln Asn His Thr Ala Glu Leu Ile Ile Pro
195 200 205

Glu Leu Pro Ala Thr His Pro Pro Gln Asn Arg Thr His Asp Lys Thr
210 215 | 220

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

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

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270
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Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

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

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

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
- 325 330 335 .

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

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn Val Ser Leu Thr Cys
355 360 365

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

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

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

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430
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Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 34

<211> 374

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> PDI1 nguoi-Fc

<400> 34
Pro Gly Trp Phe Leu Asp Ser Pro Asp Arg Pro Trp Asn Pro Pro Thr
1 5 10 15

Phe Ser Pro Ala Leu Leu Val Val Thr Glu Gly Asp Asn Ala Thr Phe
20 25 30

Thr Cys Ser Phe Ser Asn Thr Ser Glu Ser Phe Val Leu Asn Trp Tyr
35 40 45

Arg Met Ser Pro Ser Asn Gln Thr Asp Lys Leu Ala Ala Phe Pro Glu
50 55 60

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

Pro Asn Gly Arg Asp Phe His Met Ser Val Val Arg Ala Arg Arg Asn
85 90 95

Asp Ser Gly Thr Tyr Leu Cys Gly Ala Ile Ser Leu Ala Pro Lys Ala
100 105 110
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GlIn Ile Lys Glu Ser Leu Arg Ala Glu Leu Arg Val Thr Glu Arg Arg
115 120 125

Ala Glu Val Pro Thr Ala His Pro Ser Pro Ser Pro Arg Pro Ala Gly
130 135 140

GIn Phe GIn Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
145 150 155 160 ,

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

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
180 185 190

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
195 200 205

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
210 215 220

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp
225 230 235 240 ‘

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
245 250 255

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu
260 265 270
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Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
275 280 285

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
290 295 300

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
305 310 315 320

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
325 330 335

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
340 345 350 ' '

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
355 360 365

Ser Leu Ser Pro Gly Lys
370

<210> 35

<211> 231

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> PDL1-Chis

<400> 35
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Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr Gly Ser Asn
1 5 10 15

Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys GIn Leu Asp Leu Ala
20 25 30

Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile Ile Gln Phe
35 40 45 : :

Val His Gly Glu Glu Asp Leu Lys Val Gln His Ser Ser Tyr Arg Gln
50 55 60

Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn Ala Ala Leu
65 70 75 80

Gln Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr Arg Cys Met
85 90 95

Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr Val Lys Val Asn
100 105 110

Ala Pro Tyr Asn Lys Ile Asn GIn Arg Ile Leu Val Val Asp Pro Val
115 120 125 '

Thr Ser Glu His Glu Leu Thr Cys Gln Ala Glu Gly Tyr Pro Lys Ala
130 135 140

Glu Val Ile Trp Thr Ser Ser Asp His GIn Val Leu Ser Gly Lys Thr
145 150 155 160
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Thr Thr Thr Asn Ser Lys Arg Glu Glu Asn Leu Phe Asn Val Thr Ser
165 170 175

Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr Cys Thr Phe
180 185 190

Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu Val Ile Pro
195 200 205

Glu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Thr Asp Gly Ser His
210 215 220

His His His His His His His
225 230

<210> 36

<211> 435

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> CD80-Fc

<400> 36
Val Ile His Val Thr Lys Glu Val Lys Glu Val Ala Thr Leu Ser Cys
1 5 10 15

Gly His Asn Val Ser Val Glu Glu Leu Ala Gln Thr Arg Ile Tyr Trp
20 25 30

GIn Lys Glu Lys Lys Met Val Leu Thr Met Met Ser Gly Asp Met Asn
35 40 45
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Ile Trp Pro Glu Tyr Lys Asn Arg Thr Ile Phe Asp Ile Thr Asn Asn
50 55 60

Leu Ser Ile Val Ile Leu Ala Leu Arg Pro Ser Asp Glu Gly Thr, Tyr
65 70 75 80

Glu Cys Val Val Leu Lys Tyr Glu Lys Asp Ala Phe Lys Arg Glu His
85 90 95

Leu Ala Glu Val Thr Leu Ser Val Lys Ala Asp Phe Pro Thr Pro Ser
100 105 110

Ile Ser Asp Phe Glu Ile Pro Thr Ser Asn Ile Arg Arg Ile Ile Cys
115 120 125

Ser Thr Ser Gly Gly Phe Pro Glu Pro His Leu Ser Trp Leu Glu Asn
130 135 140 : '

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

Thr Glu Leu Tyr Ala Val Ser Ser Lys Leu Asp Phe Asn Met Thr Thr
165 170 175

Asn His Ser Phe Met Cys Leu Ile Lys Tyr Gly His Leu Arg Val Asn
180 185 190

Gln Thr Phe Asn Trp Asn Thr Thr Lys Gln Glu His Phe Pro Asp Asn
195 200 205
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Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
210 215 220

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

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
245 250 255

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
260 265 270

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
275 280 285

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
290 295 300

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
305 310 315 320

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
325 330 335

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
340 345 350

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp ile Ala Val Glu
355 360 365

-166-



39430

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
370 375 380 - '

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
385 390 395 400

Asp Lys Ser Arg Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met
405 410 415

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
420 425 430

Pro Gly Lys
435

<210> 37

211> 272

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> PDLI1 khi

<400> 37
Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr Gly Ser
1 5 10 15

Asn Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys Gln Leu Asp Leu
20 25 30
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Thr Ser Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile Ile Gln
35 40 45

Phe Val His Gly Glu Glu Asp Leu Lys Val Gln His Ser Asn Tyr Arg
50 55 60

Gln Arg Ala Gln Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn Ala Ala
65 70 75 80

Leu Arg Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr Arg Cys
85 90 95

Met Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr Val Lys Val
100 105 110

Asn Ala Pro Tyr Asn Lys Ile Asn Gln Arg Ile Leu Val Val Asp Pro
115 120 125

Val Thr Ser Glu His Glu Leu Thr Cys Gln Ala Glu Gly Tyr Pro Lys
130 135 140

Ala Glu Val Ile Trp Thr Ser Ser Asp His GIn Val Leu Ser Gly Lys
145 150 155 160

Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Leu Asn Val Thr
165 170 175

Ser Thr Leu Arg Ile Asn Thr Thr Ala Asn Glu Ile Phe Tyr Cys Ile
180 185 190
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Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu Val Ile
195 200 205

Pro Glu Leu Pro Leu Ala Leu Pro Pro Asn Glu Arg Thr His Leu Val
210 215 220

Ile Leu Gly Ala Ile Phe Leu Leu Leu Gly Val Ala Leu Thr Phe Ile
225 230 235 240

Phe Tyr Leu Arg Lys Gly Arg Met Met Asp Met Lys Lys Ser Gly Ile
245 250 255

Arg Val Thr Asn Ser Lys Lys Gln Arg Asp Thr Gln Leu Glu Glu Thr
260 265 270

<210> 38

<211> 456

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> PDL1 nguoi-muFc

<400> 38
Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr Gly Ser
1 5 10 15

Asn Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys Gln Leu Asp Leu
20 25 30

Ala Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile Ile Gln
35 40 45
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Phe Val His Gly Glu Glu Asp Leu Lys Val GIn His Ser Ser Tyr Arg
50 55 60

Gln Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn Ala Ala
65 70 75 80

Leu GIn Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr Arg Cys
85 90 95

Met Ile Ser Tyr Gly Gly Ala Asp Tyr Lys Arg Ile Thr Val Lys Val
100 105 110

Asn Ala Pro Tyr Asn Lys Ile Asn Gln Arg Ile Leu Val Val Asp Pro
115 120 125

Val Thr Ser Glu His Glu Leu Thr Cys GIn Ala Glu Gly Tyr Pro Lys
130 135 140

Ala Glu Val Ile Trp Thr Ser Ser Asp His Gln Val Leu Ser Gly Lys
145 150 155 160

Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn Val Thr
165 170 175

Ser Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr Cys Thr
180 185 190

Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu Val Ile
195 200 205 ' ’

-170-



39430

Pro Glu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Thr Asp Ile Glu
210 215 220

Gly Arg Met Asp Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro
225 230 235 240

Cys Pro Ala Pro Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys Pro
245 250 255

Lys Asp Val Leu Thr Ile Thr Leu Thr Pro Lys Val Thr Cys Val Val
260 265 270

Val Asp Ile Ser Lys Asp Asp Pro Glu Val GIn Phe Ser Trp Phe Val
275 280 285

Asp Asp Val Glu Val His Thr Ala Gln Thr Gln Pro Arg Glu Glu Gln
290 295 300

Phe Asn Ser Thr Phe Arg Ser Val Ser Glu Leu Pro Ile Met His Gln
305 310 315 320

Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg Val Asn Ser Ala Ala
325 330 335

Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg Pro
340 345 350

Lys Ala Pro GIn Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met Ala
355 360 365
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Lys Asp Lys Val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro Glu
370 375 380

Asp Ile Thr Val Glu Trp Gln Trp Asn Gly GIn Pro Ala Glu Asn Tyr
385 390 395 400

Lys Asn Thr Gln Pro Ile Met Asn Thr Asn Gly Ser Tyr Phe Val Tyr
405 410 415

Ser Lys Leu Asn Val Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe
420 425 430

Thr Cys Ser Val Leu His Glu Gly Leu His Asn His His Thr Glu Lys
435 440 445

Ser Leu Ser His Ser Pro Gly Lys
450 455

<210> 39

<211> 381

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> PDI1 nguoi-muFc

<400> 39

Pro Gly Trp Phe Leu Asp Ser Pro Asp Arg Pro Trp Asn Pro Pro Thr
1 5 10 15 '
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Phe Ser Pro Ala Leu Leu Val Val Thr Glu Gly Asp Asn Ala Thr Phe
20 25 30

Thr Cys Ser Phe Ser Asn Thr Ser Glu Ser Phe Val Leu Asn Trp Tyr
35 40 45

Arg Met Ser Pro Ser Asn Gln Thr Asp Lys Leu Ala Ala Phe Pro Glu
50 55 60

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

Pro Asn Gly Arg Asp Phe His Met Ser Val Val Arg Ala Arg Arg Asn
85 90 95

Asp Ser Gly Thr Tyr Leu Cys Gly Ala Ile Ser Leu Ala Pro Lys Ala
100 105 110

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

Ala Glu Val Pro Thr Ala His Pro Ser Pro Ser Pro Arg Pro Ala Gly
130 135 140

Gln Phe GlIn Ile Glu Gly Arg Met Asp Pro Lys Ser Ser Asp Lys Thr
145 150 155 160

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Val Ser Ser Val Phe Ile
165 170 175
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Phe Pro Pro Lys Pro Lys Asp Val Leu Thr Ile Thr Leu Thr Pro Lys
180 185 190 : ‘

Val Thr Cys Val Val Val Asp Ile Ser Lys Asp Asp Pro Glu Val Gln
195 200 205

Phe Ser Trp Phe Val Asp Asp Val Glu Val His Thr Ala Gln Thr Gln
210 215 220

Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Ser Val Ser Glu Leu
225 | 230 235 240

Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg
245 250 255

Val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
260 265 270 '

Thr Lys Gly Arg Pro Lys Ala Pro Gln Val Tyr Thr Ile Pro Pro Pro
275 280 285

Lys Glu GIln Met Ala Lys Asp Lys Val Ser Leu Thr Cys Met Ile Thr
290 295 300

Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp Asn Gly Gln
305 310 315 320

Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asn Thr Asn Gly
325 330 335 :

-174-



39430

Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp Glu
340 345 350

Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn
355 360 365

His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
370 375 380
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