KHANG THE CHONG LAI BENH UNG THU MAU
Linh vue ky thuat dwogc dé cap

Sang ché dé cap dén khang thé chdng lai bénh ung thu méu, va cu thé hon 13 lién
quan dén khang thé nhan dién HLA-DR hodc doan chiic ning ctia nd. Sang ché con dé
cap dén thy thé khang nguyén kham c6 khang thé hodc doan chirc ning cia nd, hoic té
bao mién dich biéu hién thy thé khang nguyén kham. Hon nira, sang ché dé cap dén
khang thé da dic hiéu bao g6m khang thé hodc doan chirc nang cua no6 va vi tri nhan
biét khang nguyén ddi véi céac té bao mién dich. Ngoai ra, sang ché dé cap dén duoc
pham chira cac khang thé nay va loai twong ty.

Tinh trang ky thuit ciia sang ché

Bénh bach cau dong tay cap tinh (acute myeloid leukemia, AML) 1a mét trong
s6 cac bénh ung thu méau dién hinh. Néu bénh nay khong duoc chita khoi bang bién phap
hoa tri, thi s€ c6 chi dinh ghép té bao mam tao mau dij sinh, va nhiéu nguoi dugce chira
khoi bang cach d6. Tuy nhién, van c6 nhiéu ngudi khong thé duge chita khoi. Mot
phuong phap ddy htra hen dé chita khoi cho cac bénh nhan nay 1 liéu phap mién dich
bang cach sir dung céc té bao T mang thu thé khang nguyén kham (CAR-T).

Céc té bao CD19 CAR-T thé hién cac tac dung dang ké chéng lai bénh bach cau
té bao B tai phat/khang thudc va u lympho 4c tinh (tai liéu phi sang ché (Non patent
literature, NPL) 1 va 2). Tuy nhién, van chua ¢6 té bao CAR-T nao chéng lai AML mot
cach hiéu qua. Cho dén nay, cac té bao CAR-T huéng dich CD33, CD123, va tuong tu
dung cho AML d3 duogc phat trién, nhung cac van dé nhu doc tinh manh dbi voi mau lai
nay sinh vi ching dugc biéu hién trong mot s6 té bao méau binh thuong (NPL 3 va 4).

Do dé, cac nd luc tinh kiém céc khang nguyén bé mit té bao dic hiéu AML c6
thé duoc st dung cho liéu phap CAR-T da dugc thuc hi¢n & nhiéu noi trén thé gidi. Tuy

nhién, bat chap nhitng nd lurc manh mé& bang cach sir dung cac phuong phép toan dién



nhu phan tich phién ma hodc phan tich proteome, van chua tim thay mot dich tot nao
(NPL 5).
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Ban chit ky thuit ciia sang ché
Vén dé k¥ thuat

Xét dén cac thach thirc dit ra boi linh vuc k¥ thuat co lién quan da néu ¢ trén,
sang ché hudng t6i viéc xac dinh khang nguyén bé mat té bao dic hiéu véi cac bénh ung
thu méu nhu AML va tuong tu, va cung cap khang thé nhan dién khang nguyén hoic
doan chirc ning ctia né ciing nhu phwong phap hiéu qua cho liéu phap mién dich ddi véi
bénh ung thu mau bang cach sir dung khang thé hoic loai tuong tu.

Giai phap dé gii quyét van dé

Trudce ddy, cac tac gia sang ché di phat hién ra rang ngay ca khi ban than mot
protein khong dac hiéu voi ung thu, thi epitop dac hiéu voi ung thu dugc hinh thanh boi
su thay d6i sau dich ma cia n6 c6 thé 1a dich ddi véi liéu phap mién dich (NPL 6 va 7).

Dé dat duoc muc dich dd néu & trén, vo sb cac khang thé gin két véi cac té bao
AML duoc san xuat, tir d6 cac khang thé dic hiéu AML duoc xac dinh dé sau d6 xéac
dinh khang nguyén nhan biét ctia nd. Thong qua cac phuong phap tiép can ndy, cic tac
gia sang ché hudng t6i viéc phan 1ap cac khang thé dic hiéu AML, phat trién cac té bao
CAR-T dua trén do, va cac nhiém vu khac.

Cu thé, khoang 14000 té bao lai tiét ra cac khang thé don dong (monoclonal
antibody, mAb) gan két vai cac té bao tay xwong (bone marrow, BM) cta cac bénh
nhan AML hodc cac dong té bao AML khac nhau duoc thiét 1ap. Tiép theo, tir cic mAb
nay, 1078 mAb khong gan két véi cac té bao khac ngoai cac té bao B trong cac té bao
don nhan mau ngoai vi (peripheral blood mononuclear cell, PBMC) tir nguoi cho khde

manh dugc chon. Hon nita, cic té bao BM cua bénh nhan AML dugc nhudm bang céac



mAb ng vién ndy, va 32 dong vo tinh ciia cac mAb gan két dac hiéu voi AML cudi
cung duoc xac dinh.

Sau d6, lién quan dén mot trong sé cac dong vo tinh nay, KG2032, mot nd lyc di
duoc thue hién dé xac dinh khang nguyén dugc nhan dién bdi khang thé nay b?mg cach
st dung hién trong mat gin két v6i cac té bao u lympho (céac té bao Daudi) cung véi
viéc 1am bat hoat gen toan dién bang hé CRISPR-Cas9 lam chi sb. Két qua 13, d3 1am rd
duogc riang khang nguyén dugc nhan dién boi KG2032 13 HLA-DR. Ngoai ra, 8 dong vo
tinh nam trong sd 32 dong vo tinh nay va khac vi KG2032, va ciing da lam ro dugc
rang khang nguyén nhan dién boi 8 dong vo tinh 1a HLA-DR.

Hon nita, vi HLA-DR Ia phan tir da hinh & mtc d6 cao, viéc alen nao cua HLA-
DR KG2032 ¢6 thé nhan dién da duoc nghién cuu. Két qua la, da phat hién ra réng
KG2032 gan két véi cac dong té bao bénh bach cau dong tity man tinh (céc té bao K562)
biéu hién HLA-DRB1*0405, 0410, 0701, 0803, 0901, 1201, hodc 1454, nhung KG2032
khong gin két véi cac té bao K562 biéu hién HLA-DRB1*0101, 0301, 0403, 0404,
0802, 1101, 1301, 1302, 1403, 1405, 1406, 1501, hoac 1502.

Ngoai ra, cling di lam rd rang KG2032 khong gin két véi cac té bao don nhan
va mdt s6 t€ bao T biéu hién HLA-DR.

Hon nita, trinh ty axit amin cua vung bién d6i ciia KG2032 duoc xéac dinh, va thu
thé khang nguyén kham dung hop v6i CD28 va CD3(, hodc CD8a, 4-1BB, va CD3(
dugc thiét ké cho ving nay. Sau do, cac té bao T biéu hién thy thé khang nguyén kham
nay (cac té bao CAR-T) duoc chuan bi va duoc dong nudi cdy voi dong té bao co ngudn
gbc tir bénh bach cau dong tiy cap tinh ¢ nguoi (cac té bao KGla). Két qua 1a, cac té
bao CAR-T dugc phat hién 13 tao ra cac xytokin nhu IFN-y va IL-2, va chung ciing biéu
hién hoat tinh gay doc té bao. Hon nita, khi cac té bao CAR-T duoc sir dung cho chudt

nhit duge cay ghép cac té bao KGla, dd quan sat thdy tac dung khang u rd rét.



Hon nita, vecto dé dong biéu hién thy thé khang nguyén kham duoc dung hop
vao ving bién doi cia KG2032 v6i CD28 va CD3( va IL-15 dugce tao ra. Sau do, céc té
bao NK biéu hién thy thé khang nguyén kham nay (cac té bao CAR-NK) dugc chuan bi
va duoc dong nudi ciy véi dong té bao c6 ngudn gde tir bénh bach cau dong tay cép tinh
& ngudi (cac té bao KGla). Két qua 13, cac té bao CAR-NK duoc phat hién thé hién hoat
tinh gay doc té bao. Hon nita, khi cac té bao CAR-NK duoc st dung cho chudt nhét d3
dugc cdy ghép cac té bao KGla, ciing da quan sat thdy tic dung khang u rd rét.

Dua trén cac két qua ndy, dé diéu tri bénh ung thu mau, cac tac gia sang ché da
phat hién ra rang cac phuong thirc st dung (1) va (2) sau dy c6 san bang cach st dung
céc khang thé nhu KG2032 nhéan dién HLA-DR.

(1) O céc bénh nhan AML tai phat sau khi cay ghép di sinh khong hop doi HLA-
DR, néu HLA-DR cua nguoi nhan (bénh nhan mic bénh bach cﬁu) la loai duong tinh
v6i khang thé khang HLA-DR va loai HLA-DR ctia ngudi cho 1a loai 4m tinh véi khéng
thé khang HLA-DR, cac té bao CAR-T c¢b nguén géc KG2032 va tuong tu duogc tao ra
tir cac té bao T c6 ngudn gde tir chinh ngudi nhan ghép hodc ngudi cho sé tin cong dic
hiéu vao bénh bach cau ciia ngudi nhan bang cach sir dung khang thé khang HLA-DR.

(2) Bang cach st dung khang thé khang HLA-DR ma chi gin két v6i cac té bao
nhat dinh nhu cic té bao B trong céc té bao mau binh thudng, va n6 khong gan két véi
tat ca cac té bao mam tao mau dong vai tro 1 ngudn cia tat ca cac té bio méau, ngay ca
khi cac t& bao CAR-T tu than thong thuong duoc sit dung dé diéu tri cho cic bénh nhan
AML c6 loai HLA-DR duong tinh v&i khang thé khang HLA-DR, céc té bao bénh bach
cau s& duge loai bo, va su tao mau binh thuong sé dugc duy tri béng céc té bao Am tinh
v6i khang thé khang HLA-DR. Do dé, cho rang day 1a phuwong phap diéu tri kha thi.

Diéu nay din dén hoan thanh sang ché.

Cu the, sang ché dé xuat cac khia canh sau day.



[1] Ché pham dé diéu tri bénh ung thu mau, trong d6 ché pham nay bao gom:
khang thé nhan dién HLA-DR hoic doan chirc nang cua no.

[2] Ché phélm dugc st dung cho bénh nhan méc bénh ung thu mau da dugc céy
ghép céc té bao mam tao mau,

trong d6 ché pham nay bao gdm khang thé nhan dién HLA-DR hoic doan chirc
nang cua no,

nguoi cho cac té bao mam tao mau va bénh nhan c6 cac loai alen HLA-DR khac
nhau, va

khang thé hodc doan chirc ning cta nd gin két voi HLA-DR cua bénh nhan
nhung khéng gin két véi HLA-DR ctia ngudi cho.

[3] Ché pham theo muc [1] hodc [2], trong d6 khang thé hodc doan chitc ning
cua no nhan dién HLA-DRB.

[4] Ché pham theo muc [1] hodc [2], trong d6 khang thé hodc doan chirc ning
cua n6 nhan dién HLA-DRBI.

[5] Ché pham theo muc [1] hoic [2], trong d6 khang thé hodc doan chirc ning
cua nd gén két véi it nhat mot loai alen cia HLA-DR dugc chon tir nhom gém co HLA-
DRB1*0405, HLA-DRB1*0410, HLA-DRB1*0701, HLA-DRB1*0803, HLA-
DRB1*0901, HLA-DRB1*1201, va HLA-DRB1*1454, HLA-DRB1*0101, HLA-
DRB1*0301, HLA-DRB1*0403, HLA-DRB1*0404, HLA-DRB1*0802, HLA-
DRBI1*1101, HLA-DRB1*1301, HLA-DRB1*1302, HLA-DRB1*1403, HLA-
DRB1*1405, HLA-DRB1*1406, HLA-DRB1*1501, va HLA-DRB1*1502.

[6] Ché pham theo muc [1] hodc [2], trong d6 khang thé hodc doan chitc ning
ctia né gan két véi loai alen cia HLA-DRBI trong d6 vi tri 86 13 axit amin khac voi axit
aspartic, nhung khong gan két véi loai alen cia HLA-DRB1 ma vi tri 86 14 axit aspartic.

[7] Ché pham theo muc [1] hodc [2], trong d6 khang thé hodc doan chirc ning

cua no gfm két voi it nhdt mot loai alen cia HLA-DR duge chon tir nhom gém co HLA-



DRB1*0405, HLA-DRB1*0410, HLA-DRB1*0701, HLA-DRB1*0803, HLA-
DRB1*0901, HLA-DRB1*1201, va HLA-DRB1*1454, nhung khong gin két voi it nhat
mot loai alen cua HLA-DR duoc chon tir nhom gém c6 HLA-DRB1*0101, HLA-
DRB1*0301, HLA-DRB1*0403, HLA-DRB1*0404, HLA-DRB1*0802, HLA-
DRBI1*1101, HLA-DRB1*1301, HLA-DRB1*1302, HLA-DRB1*1403, HLA-
DRB1*1405, HLA-DRB1*1406, HLA-DRB1*1501, va HLA-DRB1*1502.

[8] Ché pham theo muc bit ky trong s cac muc tir [1] dén [7] bao gom: té bao
mién dich biéu hién thu thé khang nguyén kham c6 khang thé hodc doan chirc ning cua
no.

[9] Ché pham theo muc [8], trong d6 té bao mién dich dugc chuan bi tir té bao co
ngudn gdc tir ngudi cho té bio mam tao mau.

[10] Ché pham theo muc [9], trong d6 t& bao c6 ngudn gdc tir ngudi cho 14 té bao
mam da ning.

[11] Ché pham theo muc bat ky trong s6 cac muc tir [1] dén [7] bao gom: khang
thé da dic hiéu co khang thé hodc doan churc nang cua no va vi tri nhan biét khang
nguyén ddi véi té bao mién dich.

[12] Ché pham theo muc bat ky trong s6 cac muc tir [1] dén [7], trong d6 khang
thé hoic doan chirc ning cua n6 khong gin két voi mot sd té bao binh thuong.

[13] Ché pham theo muc bt ky trong sé cac muc tir [1] dén [7], trong d6 khang
thé hoic doan chirc ning ciia né khong gan két véi cac té bao don nhan.

[14] Ché pham theo muc [13] bao gdm: té bao mién dich biéu hién thy thé khang
nguyén kham co6 khang thé hoic doan chirc ning cia né.

[15] Ché pham theo muc [13] bao gom: khang thé da dic hiéu c6 khang thé hodc
doan churc nang ctia nd va vi tri nhan biét khéng nguyén ddi véi té bao mién dich.

[16] Khang thé nhan dién HLA-DR hoic doan chirc ning ctia nd, ma



gén két vai vung chtra trinh ty axit amin tir cc vi tri 74 dén 89 cia HLA-DRBI,
trong d6 axit amin ¢ vi tri 86 1a axit amin khac véi axit aspartic, nhung

khong gin két voi ving chtra trinh ty axit amin tir cac vi tri 74 dén 89 ctia HLA-
DRBI, trong do6 axit amin ¢ vi tri 86 la axit aspartic.

[17] Khang thé nhan dién HLA-DR hoic doan chuc nang cua nod, co d4u hiéu
dugce mo ta trong mot trong sb cac muc tir (a) dén (i) sau day:

(a) bao gdm

ving bién d6i cta chudi ning bao gém cac viing quyét dinh tinh b6 tro tir 1 dén
3 chira céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 1 dén 3, tuong Ung, va

vung bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtta céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 5 dén 7, tuong ting;

(b) bao gom

ving bién d6i cta chudi ning bao gém cac viing quyét dinh tinh b6 tro tir 1 dén
3 chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 34 dén 36, tuong tng, va

ving bién doi ctia chudi nhe bao gdbm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cac SEQ ID NO: 38 dén 40, tuong ung;

(c) bao gdm

ving bién d6i cta chudi ning bao gém cac viing quyét dinh tinh b6 tro tir 1 dén
3 chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 42 dén 44, tuong tng, va

ving bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 46 dén 48, tuong Ung;

(d) bao gdm

ving bién d6i ctia chudi ning bao gdm céc ving quyét dinh tinh b tro tir 1 dén

3 chura céc trinh tir axit amin duoc néu trong cac SEQ ID NO: 50 dén 52, twong tng, va



ving bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra c4c trinh ty axit amin dwgc néu trong cac SEQ ID NO: 54 dén 56, tuong mg;

(e) bao gém

ving bién d6i cua chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chtra céc trinh t axit amin duoc néu trong cac SEQ ID NO: 58 dén 60, twong tng, va

ving bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chta céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 62 dén 64, tuong tng;

(f) bao gdm

ving bién d6i cta chudi ning bao gém cac viing quyét dinh tinh b6 tro tir 1 dén
3 chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 66 dén 68, tuong tng, va

vung bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chta céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 62 dén 64, tuong ng;

(g) bao gébm

ving bién d6i cta chudi ning bao gém cac viing quyét dinh tinh bo tro tir 1 dén
3 chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 70 dén 72, tuong tng, va

vung bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cac SEQ ID NO: 62 dén 64, tuong ung;

(h) bao gébm

ving bién d6i ctia chudi ning bao gdm céc ving quyét dinh tinh bo tro tir 1 dén
3 chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 74 dén 76, tuong tng, va

ving bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 62 dén 64, tuong ng; va

(i) bao gdom

ving bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén

3 chura céc trinh tir axit amin duoc néu trong cac SEQ ID NO: 66 dén 68, tuong tng, va



ving bién doi ctia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra céc trinh ty axit amin dugc néu trong cdc SEQ ID NO: 62, 78 va 64, tuong ing.

[18] Thy thé khang nguyén kham c6 khang thé hoic doan chirc ning cta né theo
muc [16] hoac [17].

[19] Té bao mién dich biéu hién thu thé khang nguyén kham co6 khang thé hodc
doan chirc nang ctia n6 theo muc [16] hoac [17].

[20] Té bao mién dich theo muc [19], ma khong gan két voi khang thé hodc doan
chtrc ndng ctia n6 theo muc [16] hodc [17].

[21] Té bao mién dich theo muc [19] hodc [20], 14 it nhat mot t& bao mién dich
duogc chon tir nhom gém 6 té bao T, té bao NK va té bao NKT.

[22] Duoc pham bao gdm: khang thé hodc doan chirc ning ctia n6 theo muyc [16]
hoac [17], hoac té bao mién dich theo muc bat ky trong sb cac muc tir [19] dén [21].

[23] Duoc phém theo muc [22], 1a duogc phém dé diéu trj bénh ung thu mau.

[24] Duoc phém theo muc [23], trong do té bao mién dich duoc chuan bi tir té
bao c6 nguodn gdoc tir ngudi khong phai 1a bénh nhan mac bénh ung thu mau duoc dicu
tri bang dugc pham.

[25] Duoc phém theo muc [23], trong do té bao mién dich duoc chuan bi tir té
bao dugc thu thap tir bénh nhan méc bénh ung thu mau duogc diéu tri bﬁng duoc phém.

[26] Phuong phap san xuat dugc pham theo muc [23], bao gdm budc cai bién té
bao mién dich ma khong gin két voi khang thé hodc doan chirc ning ctia n6 theo muc
[16] hodc [17], dé biéu hién thu thé khang nguyén kham theo muc [18].

[27] Phuong phap theo muc [26], trong d6 té bao mién dich dugc chuan bj tir té
bao c6 ngudn gdc tir nguoi khong phai 13 bénh nhan mac bénh ung thu mau duge diéu

tri bang duoc pham.
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[28] Phuong phap theo muc [26], trong do6 té bao mién dich duogc chuan bi tir té
bao dugc thu thap tir bénh nhan méc bénh ung thu mau duogc diéu tri bﬁng duoc phém.

[29] Phuong phap theo muc bat ky trong s6 cac muc tir [26] dén [28], trong d6 té
bao mién dich 14 it nhat mét t& bao mién dich duoc chon tir nhom gém ¢ té bao T, té
biao NK va té bao NKT.

Tac dung c6 loi ciia sang ché

Theo sang ché, bang cach hudng dich HLA-DR, 1a khang nguyén bé mat té bao
dic hiéu v6i bénh ung thu mau, nén co thé diéu trj bénh ndy bang cach st dung céac
khang thé nhan dién khang nguyén nay hodc cac doan chirc ning ciia nd, hodc bang cach
st dung thy thé khang nguyén kham hodc loai twong tu c6 né.

Dic biét 13, cac khang thé nhu vy c6 thé thé hién tinh dic hiéu alen d6i v6i HLA-
DR. Péi véi cac bénh nhan ung thu mau tai phat sau khi cay ghép di sinh khong hop doi
HLA-DR, néu HLA-DR cua nguoi nhan (bénh nhan ung thu méu) 1a loai duong tinh ma
gan két voi khang thé cta sang ché, va loai HLA-DR ctia ngudi cho 13 loai 4m tinh ma
khong gin két v6i khang thé cua sang ché, thi cac té bao CAR-T c¢6 ngudn gdc tir khang
thé ctia sang ché duoc tao ra tir cac té bao co6 ngudn gdc tir nguoi cho chia cac té bao
mam da ning c6 thé tin cong dic hiéu bénh ung thu mau cta ngudi nhan.

Hon nira, ngay ca khi cac té bao CAR-T tu than binh thuong va tuong tu dugc
sir dung cho phuong phap diéu tri bang khang thé ciia sang ché & cac bénh nhan ung thu
mau voi HLA-DR duong tinh gin két véi khang thé cua sang ché, cac té bao ung thu
mau dugc loai bd, sy tao mau binh thuong dugc duy tri boi cac té bao am tinh khong
gin két v6i khang thé cia sang ché, lam cho viéc diéu tri trd nén kha thi.

MBS ta vin tit cac hinh vé
Fig.1A 13 so d6 minh hoa cac két qua phén tich gin két cua KG2032 véi mau

ngoai vi ctia nhitng ngudi khoe manh bang cach phan tich té bao dong chay. Trong hinh
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v& nay, T biéu thi cac té bao T, B biéu thi cac t& bao B, Mo biéu thi cac té bao don nhén,
va Neu biéu thj cac bach cau trung tinh.

Fig.1B 14 so d6 minh hoa cac két qua phan tich gin két cia KG2032 v6i cac mau
AML bang cach phan tich té bao dong chay. Ma s6 bénh nhan duy nhat (Unique patient
number, UPN) tir 1 dén 14 cho biét cac t& bao bénh bach cau c6 ngudn gdc tir mdi bénh
nhan AML.

Fig.2A 13 so d6 minh hoa tong quan vé budc xac dinh khang nguyén nhan dién
bdi KG2032 bang cach sir dung thu viéen ARN hudng dan CRISPR (CRISPR guide
RNA, gRNA).

Fig.2B 13 so @5 minh hoa cac két qua phan tich gan két caa KG2032 véi céc té
bao Daudi biéu hién Cas9 dugc thé hién trén Fig.2A bang cach phan tich té bao dong
chay. Cu thé hon, sau khi dua thu vién gRNA vao nhu duogc thé hién trén Fig.2A, céc
phan doan té bao c6 su gan két KG2032 giam duoc phan loai. Hinh v& nay thé hién céac
két qua phan tich KG2032 gin két voi cac té bao trudce va sau khi phan loai.

Fig.2C 1a so dd biéu dién tan suit cia gRNA dugc dua vao trong cac té bao trude
va sau qua trinh phan loai néu trén.

Fig.2D 13 so do minh hoa cac két qua phan tich sy gan két cia KG2032 hoic
khang thé khang HLA-DR hién c6 (L243) véi cac té bao Daudi c6 phan tor HLA-DR da
duogc bat hoat gen bang cach phan tich té bao dong chay.

Fig.2E 14 so d6 minh hoa cac két qua phan tich su gan két cia KG2053, KG1982,
KG19122, KG19130, KG19214, KG19833, aAML191870 hoac aAML191872 vdi cac
té bao Daudi c¢6 phan tir HLA-DR di dugc bat hoat gen bang cach phan tich té bao dong
chay.

Fig.3 1a so d6 minh hoa cac két qua phén tich gin két cuia KG2032 hodc 1.243
Vi cac té bao K562 biéu hién cac phan tir HLA-DRB1 khac nhau bang cach phan tich

té bao dong chay.
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Fig.4A 13 so dd minh hoa cac két qua phan tich sy gin két cia KG2032 hoic
L243 véi cac phan doan mau ngoai vi cua nguoi khée manh (nguodi cho 1) co6 HLA-
DRB1 am tinh vd1 KG2032 (0403/0802) hoac cac phan doan méau ngoai vi ciia nguoi
khoe manh (ngudi cho 2) c6 HLA-DRBI duong tinh véi KG2032 (0403/0901) bang
cach phan tich t€ bao dong chdy.

Fig.4B 1a so d6 minh hoa cic két qua phan tich gan két cia KG2032 voi cac té
bao tiiy xwong cua cac bénh nhan AML ¢6 HLA-DRBI duong tinh véi KG2032 béng
cach phan tich té bao dong chay.

Fig.4C 1a so &5 minh hoa cac két qua phan tich gin két cia KG2032 véi cac phan
doan cua cac té bao tuy xwong ciia ngudi khoe manh c6 HLA-DRBI duong tinh véi
KG2032 bang cach phan tich té bao dong chay.

Fig.5A 14 so d6 minh hoa mé ta chung vé phuong thirc st dung KG2032 trong
qua trinh diéu tri AML.

Fig.5B 1a so ¢6 minh hoa mé ta chung vé mét phuong thirc sir dung KG2032
khac trong qua trinh diéu tri AML.

Fig.6 12 so dd minh hoa céc két qua so sanh cac trinh tu axit amin cia DRB1*1454
(duong tinh voi KG2032) va DRB1*1502 (am tinh véi KG2032). Trong hinh vé nay,
mdi trong sb cac ving tir 1 dén 5 biéu thi ving c6 nhiéu su khac biét vé trinh ty axit
amin.

Fig.7A 14 so d6 minh hoa mé ta chung vé protein kham duoc dung hop mot phan
véi HLA-DRB1*1454 (duong tinh véi KG2032) va HLA-DRB1*1502 (am tinh véi
KG2032).

Fig.7B 14 so ¢6 minh hoa cac két qua phan tich gan két cia KG2032 hodc 1.243
v6i cac té bao K562 biéu hién cac protein kham khac nhau bang cach phan tich té bao

dong chay.
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Fig.7C 13 so @6 minh hoa cac két qua so sanh cac trinh ty axit amin cta ving 3
d6i voi cac phan tir HLA-DRBI khac nhau duoc biéu hién trong céc té bao K562, giita
cac phan tir ma KG2032 gin két va cac phan tir ma nd khong gan két.

Fig.7D 12 so d6 minh hoa cac két qua so sanh su gan két ctia KG2032 hoic 1243
khi biéu hién thé dot bién trong cac té bao K562 trong d6 axit amin serin (S) & vi tri 86
ctia DRB1*0405 (dwong tinh voi KG2032) duoc thay thé bang axit aspartic (D).

Fig.8A 13 so @6 minh hoa mé ta chung vé thy thé khang nguyén kham (KG2032-
CAR) chtra viing bién d6i cia KG2032.

Fig.8B 1a so d6 minh hoa cac két qua phan tich ty 18 dwa KG2032-CAR vao.

Fig.8C 1a d6 thi thé hién ty 18 tang sinh ciia cac té bao T biéu hién KG2032-CAR
(cac té bao KG2032-CAR-T). Trong hinh v& nay, “Pdi chimg” biéu thi cac té bao T
khong trai qua qud trinh dua gen vao.

Fig.8D la d6 thi thé hién cac két qua phan tich su san sinh xytokin sau khi dong
nudi ciy cac té bao KG2032-CAR-T va cac dong té bao bénh bach cau KGla (duong
tinh véi KG2032) hoac THP-1 (am tinh v&i KG2032) trong 24 gid.

Fig.8E 1a do thi thé hién cac két qua phan tich hoat tinh gy doc té bao sau khi
ddng nudi cdy cac té bao KG2032-CAR-T va cac dong té bao bénh bach ciu KG1la hodc
THP-1 trong 4 gio.

Fig.8F 1a do thi thé hién cac két qua phan tich sy ting sinh cta cac té bao
KG2032-CAR-T c6 va khong b6 sung dasatinib. Luu ¥ rang trong cac hinh v& tir FIG.8F
vé trude, cac két qua khi str dung “BBC” dugc thé hién trén Fig.8A dugc trinh bay 1a
KG2032-CAR-T.

Fig.8G la so dd minh hoa cac két qua phan tich su biéu hién cua cac dau hiéu suy
yéu té bao T (PD-1, LAG3, va Tim-3) trong cac té bao KG2032-CAR-T c6 va khong bd

sung dasatinib bang cach phan tich t& bao dong chay.
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Fig.8H 1a db thi thé hién cac két qua phan tich sy san sinh IL2 trong qua trinh
ddng nudi cy cac té bao KG2032-CAR-T va cac té bao KGla c6 va khong bd sung
dasatinib.

Fig.81 14 so d6 minh hoa cac két qua phén tich cac tac dung cta viée sir dung cac
té bao KG2032-CAR-T trong mé hinh ghép ngoai lai trong d6 cac té bao KGla biéu
hién luxiferaza duoc cdy ghép vao chudt nhit NOG, bang cach phat hién sy phat quang
sinh hoc bang cach st dung hé chup anh in vivo (in vivo imaging system, IVIS).

Fig.8J 1a d6 thi minh hoa cac két qua phén tich cac tac dung cua viéc sir dung cac
té bao KG2032-CAR-T trong mo hinh ghép ngoai lai trong d6 cac té bao KGla biéu
hién luxiferaza dugc cdy ghép vao chudt nhiat NOG. D6 thi nay thé hién xu hudng cia
cuong do phat quang dugc phat hién béi IVIS.

Fig.9A 13 so d6 minh hoa mo ta chung cua KG2032-CAR-T2A-IL-15 va quy
trinh san xuét cac té bao NK duoc tai nap bang CAR.

Fig.9B 1a db thi thé hién cac két qua phan tich sy ting sinh cta cic té bao NK
duoc tai nap bang KG2032-CAR-T2A-IL15 (KG2032 CAR-NK) hoic dbi ching (cac
té bao NK khong duoc tai nap (non-transduced, NT)) trong qua trinh nudi cdy in vitro
bang cach phan tich té bao dong chay.

Fig.9C la so dd minh hoa cac két qua phan tich su biéu hién cia CD56, CD3, va
KG2032 CAR trong KG2032 CAR-NK bang cach phan tich té bao dong chay.

Fig.9D la d6 thi thé hién cac két qua do mirc mat hat CD107a trong céc té bao
KG2032 CAR-NK hoic NK dbi chimg khi ddng nudi cay véi cac té bao dich di chi
dinh.

Fig.9E 1a so ¢6 minh hoa cac két qua do mirc phan giai dic hiéu cua cac té bao
KG2032 CAR-NK hoic NK déi ching khi ddng nuéi ciy véi cac té bao dich da chi dinh

bang xét nghiém giai phong 'Cr.
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Fig.9F 14 so ¢6 minh hoa khi cdy chuyén cac té bao KGla AML (KGla-luc) vao
trong chudt nhét thiéu hut mién dich va truyén KG2032 CAR-NK cho chu6t nhit.

Fig.9G la db thi thé hién ty 18 séng ctia chudt nhit di duoc cdy ghép KGla ma
da dugc str dung KG2032 CAR-NK.

Fig.9H 1a so ¢6 minh hoa cac két qua phan tich chudt nhat dugc truyén KG2032
CAR-NK hoic cac té bao NK d6i ching bang cach phat hién su phat quang sinh hoc
(n=4 trong mdi nhom).

Fig.10A 13 so d6 minh hoa khi cdy chuyén céc té bao BM tir cac bénh nhan AML
vao trong chudt nhét thiéu hut mién dich va truyén cac té bao KG2032-CAR-T cai bién
cho chudt nhit.

Fig.10B 13 so d6 minh hoa cac két qua phan tich cac t& bao BM cua chudt nhit
da dugc truyén cac té bao KG2032 CAR-T cai bién hoidc cac té bao T ddi chimg bang
cach phan tich t& bao dong chay. Céac biéu do duoc tién loc 1a cac té bao sdng am tinh
vo1 mCDA45.

Fig.10C 1a so ¢6 chdm thé hién cac ty 1& phan trim cia cac té bao AML duong
tinh vi hCD45 am tinh v6i hCD3 duong tinh v6i hCD34 trong s6 cac té bio BM am
tinh voi mCD45 vao 31 ngay sau khi cy ghép cac té bao AML.

M@ ta chi tiét sang ché
Khang thé khang HLA-DR

Sang ché dé cap dén khéng thé nhan dién HLA-DR, ma 1a mét trong s6 cac phuc
chét trong hop m6 chinh (major histocompatibility complex, MHC) nhém II, hodc doan
churc nang cua no6. Theo sang ché, “nhén dién HLA-DR” ¢6 nghia la g.’fln két v6i it nhat
mot loai alen trong HLA-DR va con bao gdm gin két véi it nhat mot loai alen trong
HLA-DR trong lac khong gan két vai it nhat mot loai alen khac.

Céc vi du vé loai alen ciia HLA-DR bao gdm HLA-DR1, HLA-DR2, HLA-DR3,

HLA-DR4, HLA-DRS, HLA-DR6, HLA-DR7, HLA-DRS, HLA-DR9, HLA-DRIO0,
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HLA-DR11, HLA-DR12, HLA-DR13, HLA-DR 14, HLA-DR15, HLA-DR52, va HLA-
DR53. HLA-DR c6 thé 13, ching han, phtrc chit cta chudi a va chudi f. Cu thé hon, cac
vi du vé chudi o bao gom HLA-DRA nhu HLA-DRA1, va cic vi du vé chudi p bao gom
HLA-DRB nhu HLA-DRB1, HLA-DRB3, HLA-DRB4, hoac HLA-DRBS. Hon nira,
cac vi du vé HLA-DRBI1 bao gdm HLA-DRBI1*0405 (SEQ ID NO: 11), HLA-
DRB1*0410 (SEQ ID NO: 12), HLA-DRB1*0701 (SEQ ID NO: 13), HLA-
DRB1*0803 (SEQ ID NO: 14), HLA-DRB1*0901 (SEQ ID NO: 15), HLA-
DRBI1*1201 (SEQ ID NO: 16), HLA-DRB1*1454 (SEQ ID NO: 17), HLA-
DRB1*0101 (SEQ ID NO: 18), HLA-DRB1*0301 (SEQ ID NO: 19), HLA-
DRB1*0403 (SEQ ID NO: 20), HLA-DRB1*0404 (SEQ ID NO: 21), HLA-
DRB1*0802 (SEQ ID NO: 22), HLA-DRB1*1101 (SEQ ID NO: 23), HLA-
DRBI1*1301 (SEQ ID NO: 24), HLA-DRB1*1302 (SEQ ID NO: 25), HLA-
DRB1*1403 (SEQ ID NO: 26), HLA-DRB1*1405 (SEQ ID NO: 27), HLA-
DRBI1*1406 (SEQ ID NO: 28), HLA-DRB1*1501 (SEQ ID NO: 29), va HLA-
DRB1*1502 (SEQ ID NO: 30).

Chang han, khang thé ctia sang ché 1a khang thé gin két véi loai alen ctia HLA-
DRBI trong d6 vi tri 86 13 axit amin khac véi axit aspartic. Hon nita, khang thé nhu vay
c6 thé 1a khang thé khong gin két voi loai alen cia HLA-DRBI1 ma vi tri 86 13 axit
aspartic. Luu ¥ rang “axit amin khac véi axit aspartic” & vi tri 86 tot hon 14 serin, valin,
hoac alanin.

Céc vi du cu thé hon bao gdm céc khang thé gan két vé6i it nhat mot (chang han,
1,2,3,4,5, 6, hoac 7) HLA-DR duoc chon tir nhom g@)m c6 HLA-DRB1*0405 (SEQ
ID NO: 11), HLA-DRB1*0410 (SEQ ID NO: 12), HLA-DRB1*0701 (SEQ ID NO: 13),
HLA-DRB1*0803 (SEQ ID NO: 14), HLA-DRB1*0901 (SEQ ID NO: 15), HLA-
DRB1*1201 (SEQ ID NO: 16), va HLA-DRB1*1454 (SEQ ID NO: 17). Mat khac, cac

vi du cua nd c6 thé con bao gom cac khang thé khong gan két vdi it nhat mét (chang
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han, 1,2, 3,4,5,6,7,8,9, 10, 11, 12, hoac 13) HLA-DR duogc chon tir nhom gé)m co
HLA-DRB1*0101 (SEQ ID NO: 18), HLA-DRB1*0301 (SEQ ID NO: 19), HLA-
DRB1*0403 (SEQ ID NO: 20), HLA-DRB1*0404 (SEQ ID NO: 21), HLA-
DRB1*0802 (SEQ ID NO: 22), HLA-DRB1*1101 (SEQ ID NO: 23), HLA-
DRBI1*1301 (SEQ ID NO: 24), HLA-DRB1*1302 (SEQ ID NO: 25), HLA-
DRB1*1403 (SEQ ID NO: 26), HLA-DRB1*1405 (SEQ ID NO: 27), HLA-
DRBI1*1406 (SEQ ID NO: 28), HLA-DRB1*1501 (SEQ ID NO: 29), va HLA-
DRB1*1502 (SEQ ID NO: 30). Hon nita, nhu duoc thé hién trong cac vi du dugc mo ta
sau day, khang thé cia sang ché c6 thé nhan dién ving chira trinh ty axit amin gdm cac
vi tri 74 dén 89 cia HLA-DRBI. Ngoai ra, khang thé cta sang ché c6 thé 1a khang thé
khong gan két vai cac té bao don nhan hodc mot sb té bao T.

Su c6 mat hoac Véng mat cua su gén két cta khang thé c6 thé duge phan tich boi
nguoi ¢6 k¥ nang trong linh vuc nay bang cach st dung cac phuong phap mién dich hoc.
Chang han, nhu duoc thé hién trong cac vi du duge mé ta sau déy, trong phép phan tich
khang nguyén bang cach phan tich té bao dong chay, néu mot dinh co ngudn gdc tir
khang thé thir nghiém dich chuyén sang phia c6 cuong do huynh quang manh hon so
v6i dinh c6 ngudn gde tir khang thé ddi chimg isotype cua nd, co thé xac dinh dugc ring
khang thé thir nghiém gan két (gan nhu) voi khang nguyén. Trong luc d6, néu khong
quan sat thay sy dich chuyén nhu vay, c6 thé xac dinh duoc rang khang thé thir nghiém
khong gan két (gan nhu) v6i khang nguyén.

Hon nita, mirc gin két ciia khang thé cua sang ché t6t hon 1a nho hon hoic bang
107 theo Kp (hang s6 phan ly), va tt hon nita 13 nho hon hoic bang 108, Kp dugc tinh
tir ka (hang sb toc d6 gin két) va kd (hang sb téc do phan ly) (Kp = kd/ka). Céac thuat
ngir ka va kd 13 cac hang s tdc do trong cac phan ing gan két va phan ly giita hai phan
ta, va, chéng han, ¢ thé duoc xac dinh bé'mg cac phép do béng cach st dung k¥ thuat

cong hudng plasmon bé mit (surface plasmon resonance, SPR). Phép do SPR vé sy gin
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két giita khang thé va khang nguyén 1a da biét, va nguoi c6 k¥ ning trong linh vuc nay
c6 thé x4ac dinh ka va kd cua khang thé dya trén ky thuat da biét nhu vay, va hon nira,
c6 thé tinh Kop.

Theo sang ché, thuat ngir “khang thé” bao gdm tat ca cac nhom va cac phan nhom
ctia cac globulin mién dich. “Khang thé” bao gdm cac khang thé da dong va cac khang
thé don dong. “Khang thé da dong” 1a ché pham khang thé chira cac khang thé khac
nhau chdng lai cac epitop khac nhau. Nguoc lai, “khang thé don dong” dung dé chi
khang thé thu duoc tir quan thé gan nhu dong nhét ciia cac khang thé. Khong giéng nhu
cac khang thé da dong, cac khang thé don dong nhan dién chi mét yéu té xac dinh trén
khang nguyén. Khang thé cia sang ché tot hon 1a khang thé don dong. Khang thé cua
sang ché 1a khang thé da duoc tach va/hodc thu hoi (nghia 13, duge phéan lap) tir cac
thanh phan trong méi trudng ty nhién.

Khang thé cua sang ché ¢6 thé c6 it nhat mot hoat tinh gay doc té bao duoc chon
tir hoat tinh ADCC va hoat tinh CDC, va c6 thé c6 ca hoat tinh ADCC va hoat tinh CDC.

Theo sang ché, “hoat tinh ddc tinh t& bao phu thuoc khang thé (Antibody-
Dependent Cellular Cytotoxicity, ADCC)” dung dé chi hoat tinh trong d6, khi khang thé
gan két v6i khang nguyén bé mit té bao cua cac té bao dich, cac té bao hiéu Gng (céc té
bao mién dich nhu cac té bao NK va céc té bao don nhan) gin két thém nita véi ving
Fc ctia khang thé d6, hoat hoa té bao, sau d6 giai phong cac yéu t dé tiéu diét cac té bao
dich. Trong luc do6, “Hoat tinh ddc tinh té bao phu thudc bo thé (Complement-Dependent
Cytotoxicity, CDC))” dung dé chi hoat tinh trong d6, khi khang thé gan két v6i cac té
bao dich, hé théng bo thé duoc hoat hoa, din dén sy phan giai cua cac té bao dich.

Khang thé cua sang ché c6 thé con ¢ hoat tinh khang u. Theo sang ché, “hoat
tinh khang u” c6 nghia 1a bat ky mot trong s6 cac hoat tinh {rc ché sy ting sinh ctia cac
té bao ung thu, gay chét cac té bao ung thu, va trc ché su di cin cua cac té bao ung thu.

Hoat tinh khang u c¢6 thé duoc danh gia, chang han, bang cach phan tich c6 sir dung mé
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hinh mang khéi u nhu duge thé hién trong cac vi du dugc mé ta sau day. Hon nita, ngay
ca khi khong trong hé thdéng in vivo nhu vay, néu céc té bao khéi u duoc nudi ciy véi
su ¢6 mat hoac Véng mat cua khang thé thu nghiém, va s6 lugng cua cac té bao khdi u
trong trudng hop c6 mit khang thé thir nghiém giam so voi khéi luong khéi u trong
truong hop vang mit khang thé thir nghiém, co thé xac dinh dugc rang khang thé c6
hoat tinh khang u.

Khang thé cua sang ché chi cdn nhan dién HLA-DR, va ngudn gdc, loai, hinh
dang cta nd, va tuong tu khong bi gid1 han dic biét. Cac vi du cu thé vé no bao g6m cac
khang thé c6 ngudn gdc tir cac dong vat khong phai 1a nguoi (nhu cac khang thé chudt
nhit, cac khang thé tho, cic khang thé chudt dong, va cac khang thé lac da), cac khang
thé c6 ngudn goc tir nguoi, cac khang thé kham, va cac khang thé nhan hoa.

Theo sang ché, 1a mot vi du cia “cac khang thé c6 ngudn gdc tir cac dong vat
khong phai 1a nguoi”, KG2032, KG2053, KG1982, KG19130, KG19214, KG19833,
aAML191870, aAML191872, va KG19122 ¢6 thé dugc dé cap dén, nhu duoc thé hién
trong cac vi du dugc mo ta sau day. Cu thé hon, cac khang thé ma co vung bién d6i chtra
trinh ty axit amin sau day co thé duoc dé cap dén:

(a) khang thé c6 ving bién ddi ctia chudi nang chua trinh ty axit amin duoc néu
trong SEQ ID NO: 4, va vung bién ddi cta chudi nhe chira trinh ty axit amin dugc néu
trong SEQ ID NO: §;

(b) khang thé c6 ving bién d6i cua chudi ning chira trinh ty axit amin dugc néu
trong SEQ ID NO: 37, va vung bién d6i ctia chudi nhe chira trinh ty axit amin duoc néu
trong SEQ ID NO: 41;

(c) khang thé c6 ving bién doi ciia chudi ning chira trinh ty axit amin dugc néu
trong SEQ ID NO: 45, va vung bién dbi ctia chudi nhe chira trinh tu axit amin duoc néu

trong SEQ ID NO: 49;
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(d) khang thé c6 vung bién doi ciia chudi ning chtra trinh ty axit amin duoc néu
trong SEQ ID NO: 53, va vung bién doi cua chudi nhe chira trinh ty axit amin dugc néu
trong SEQ ID NO: 57;

(e) khang thé c6 ving bién ddi ctia chudi nang chua trinh ty axit amin duoc néu
trong SEQ ID NO: 61, va vung bién doi cua chudi nhe chira trinh ty axit amin dugc néu
trong SEQ ID NO: 65;

(f) khang thé c6 ving bién ddi cua chudi ning chira trinh tu axit amin duoc néu
trong SEQ ID NO: 69, va vung bién d6i cua chudi nhe chira trinh tu axit amin dugc néu
trong SEQ ID NO: 65;

(g) khang thé c6 ving bién d6i cuia chudi ning chira trinh ty axit amin dugc néu
trong SEQ ID NO: 73, va vung bién d6i cua chudi nhe chira trinh tu axit amin dugc néu
trong SEQ ID NO: 65;

(h) khang thé c6 ving bién d6i ctia chudi ning chtra trinh tu axit amin dugc néu
trong SEQ ID NO: 77, va vung bién d6i ctia chudi nhe chira trinh tu axit amin dugc néu
trong SEQ ID NO: 65;

(i) khang thé c6 ving bién ddi ciia chudi ning chira trinh ty axit amin dugc néu
trong SEQ ID NO: 69, va vung bién d6i ctia chudi nhe chira trinh tu axit amin dugc néu
trong SEQ ID NO: 79.

Hon nita, cac khang thé nhan dién HLA-DR va c6 cac vang quyét dinh tinh b
trg (cac CDR) sau day co thé ciing dugc dua ra 1am vi dy:

(a) khang thé c6 cac CDR tir 1 dén 3 ctia chudi ning dugc xac dinh tir ving bién
ddi caa chudi nang chira trinh ty axit amin dugc néu trong SEQ ID NO: 4, va cdc CDR
tir 1 dén 3 cua chudi nhe duogc xac dinh tir vung bién d6i cua chudi nhe chua trinh tu
axit amin dugc néu trong SEQ ID NO: 8;

(b) khang thé c6 cac CDR tir 1 dén 3 ctia chudi ning duoc xac dinh tir ving bién

ddi cua chudi nang chira trinh ty axit amin dugc néu trong SEQ ID NO: 37, va cac CDR
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tir 1 dén 3 cua chudi nhe duogc xac dinh tir vung bién d6i cua chudi nhe chua trinh ty
axit amin dugc néu trong SEQ ID NO: 41;

(c) khang thé c6 cac CDR tir 1 dén 3 cta chudi ning dugc xac dinh tir ving bién
ddi cua chudi nang chira trinh ty axit amin dugc néu trong SEQ ID NO: 45, va cac CDR
tr 1 dén 3 cua chudi nhe duge xac dinh tur vung bién ddi cua chudi nhe chira trinh tu
axit amin dugc néu trong SEQ ID NO: 49;

(d) khang thé c6 cac CDR tir 1 dén 3 ctia chudi ning duoc xac dinh tir ving bién
ddi ctia chudi nang chira trinh tu axit amin dugc néu trong SEQ ID NO: 53, va cac CDR
tr 1 dén 3 cua chudi nhe duoc xac dinh tir vung bién d6i cua chudi nhe chua trinh ty
axit amin dugc néu trong SEQ ID NO: 57;

(e) khang thé c6 cac CDR tir 1 dén 3 cta chudi ning dugc xac dinh tir viing bién
d6i cuia chudi ning chtra trinh tu axit amin dugc néu trong SEQ ID NO: 61, va cac CDR
tir 1 dén 3 ctia chudi nhe duoc xac dinh tir viing bién d6i cia chudi nhe chira trinh tu
axit amin dugc néu trong SEQ ID NO: 65;

(f) khang thé c6 cac CDR tir 1 dén 3 cua chudi ning dugc xac dinh tir viing bién
d6i ctia chudi ning chira trinh ty axit amin duoc néu trong SEQ ID NO: 69, va cac CDR
tr 1 dén 3 cua chudi nhe duoc xac dinh tir vung bién d6i cua chudi nhe chua trinh ty
axit amin dugc néu trong SEQ ID NO: 65;

(g) khang thé c6 cac CDR tir 1 dén 3 ciia chudi ning duoc xac dinh tir ving bién
ddi cua chudi nang chura trinh ty axit amin dugc néu trong SEQ ID NO: 73, va cac CDR
tir 1 dén 3 cua chudi nhe duogc xac dinh tir vung bién d6i cua chudi nhe chua trinh ty
axit amin dugc néu trong SEQ ID NO: 65;

(h) khang thé c6 cac CDR tir 1 dén 3 ctia chudi ning duoc xac dinh tir ving bién
d6i ciia chudi nang chta trinh tu axit amin dugc néu trong SEQ ID NO: 77, va cac CDR
tr 1 dén 3 cua chudi nhe duge xac dinh tur vung bién ddi cta chudi nhe chira trinh tu

axit amin dugc néu trong SEQ ID NO: 65;
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(i) khang thé c6 cac CDR tir 1 dén 3 ctia chudi nang dugc xac dinh tir viing bién
ddi ctia chudi nang chura trinh tu axit amin dugc néu trong SEQ ID NO: 69, va cac CDR
tir 1 d&én 3 ctia chudi nhe duoc xac dinh tir viing bién d6i ctia chudi nhe chira trinh tu
axit amin dugc néu trong SEQ ID NO: 79.

Luu ¥ rang lién quan dén cac khang thé nhu vay, khong c6 gidi han cu thé vé
phuong phap xac dinh CDR dua trén trinh ty axit amin ctia ving bién doi. Tuy nhién,
céc so dd danh s da biét nhu Kabat, Chothia, IMGT, va Aho ¢6 thé duoc dé cap dén.
Cu thé hon, mét vi du duoc xac dinh boi Kabat, cac khang thé nhan dién HLA-DR va
c6 CDR sau day c6 thé ciing duoc dua ra lam cac vi du:

(a) khang thé co céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 1 dén 3
tuong ung 1a cac CDR tu 1 dén 3 cua chudi nang, va cac trinh ty axit amin dugc néu
trong cac SEQ ID NO: 5 dén 7 tuong tng 13 cac CDR tir 1 dén 3 cuia chudi nhe;

(b) khang thé c6 céc trinh ty axit amin dwgc néu trong cac SEQ ID NO: 34 dén
36 tuong tng la cac CDR tur 1 dén 3 cua chudi nang, va cac trinh ty axit amin dugc néu
trong cac SEQ ID NO: 38 dén 40 twong tng 1a cac CDR tir 1 dén 3 ctia chudi nhe;

(c) khang thé ¢ cac trinh ty axit amin dugc néu trong cac SEQ ID NO: 42 dén
44 tuong tmg la cac CDR tur 1 dén 3 cua chudi nang, va cac trinh ty axit amin dugc néu
trong cac SEQ ID NO: 46 dén 48 twong tng 1a cac CDR tir 1 dén 3 ctia chudi nhe;

(d) khang thé c6 céc trinh tu axit amin duoc néu trong cac SEQ ID NO: 50 dén
52 tuong tng la cac CDR tur 1 dén 3 cua chudi nang, va cac trinh ty axit amin dugc néu
trong cac SEQ ID NO: 54 dén 56 twong tng 1a cac CDR tir 1 dén 3 cta chudi nhe;

(e) khang thé c6 cac trinh ty axit amin duoc néu trong cac SEQ ID NO: 58 dén
60 tuong tng la cac CDR tur 1 dén 3 cua chudi nang, va cac trinh ty axit amin dugc néu

trong cac SEQ ID NO: 62 dén 64 twong tmg 1a cac CDR tir 1 dén 3 cta chudi nhe;
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(f) khang thé c6 céc trinh tu axit amin dugc néu trong cac SEQ ID NO: 66 dén
68 twong tmg 1 cac CDR tir 1 dén 3 cua chudi ning, va cac trinh ty axit amin dwgc néu
trong cac SEQ ID NO: 62 dén 64 twong tmg 1a cac CDR tir 1 d&én 3 cta chudi nhe;

(g) khang thé c6 céc trinh ti axit amin duoc néu trong cac SEQ ID NO: 70 dén
72 twong tmg 1 cac CDR tir 1 dén 3 cua chudi ning, va cac trinh ty axit amin dwgc néu
trong cac SEQ ID NO: 62 dén 64 twong tmg 1a cac CDR tir 1 d&én 3 cta chudi nhe;

(h) khang thé c6 céc trinh ti axit amin duoc néu trong cac SEQ ID NO: 74 dén
76 twong tng 1 cac CDR tir 1 dén 3 cuia chudi ning, va cac trinh ty axit amin dugc néu
trong cac SEQ ID NO: 62 dén 64 twong tmg 13 cac CDR tir 1 d&én 3 cta chudi nhe;

(i) khang thé co cac trinh ty axit amin duoc néu trong cac SEQ ID NO: 66 dén
68 twong tng 1 cac CDR tir 1 dén 3 cua chudi ning, va cac trinh ty axit amin dugc néu
trong cac SEQ ID NO: 62, 78 va 64 tuong tng 1a cac CDR tir 1 dén 3 cua chudi nhe.

Sang ché ciing bao gdbm khéng chi cac khang thé ¢ cac trinh ty axit amin cy thé
nhu vay tao ra cac vung bién d6i va/hodc cac CDR, ma con bao gém cac khang thé c6
trinh tu axit amin duoc cai bién ma khong lam giam hoat tinh mong muén (nhu kha
nang phan (mg chong lai cic khang nguyén). Cac bién thé cia trinh ty axit amin nhu
vay co thé duoc chuan bi, chfmg han, béng cach dua cac dot bién vao trong ADN ma
hoa cac ving bién doi da néu ¢ trén, hodc bang cach tong hop peptit. Cac bién thé nhu
vay bao gé)m, chéng han, thay thé, x0a, bd sung, va/hodc xen cac géc trong trinh tyu axit
amin ctia khang thé. Vi tri cai bién trong trinh ty axit amin ctia khang thé c6 thé 14 trong
vung khong doi cta chudi ning hodc chudi nhe cua khang thé, mién 13 nd c6 hoat tinh
tuong duong voi khang thé trudce khi cai bién, hodc c6 thé con nam trong ving bién doi
(vang khung (framework region, FR) va CDR). Cac cai bién ddi véi cac axit amin khac
ngoai CDR thudng dugc thyc hién ddi v6i FR vi ching duoc cho 14 ¢o tic dong tuong
d6i nho 1én kha ning phan ung véi khang nguyén. Tuy nhién, di biét duoc rang hién tai

cac phuong phap cai bién céc axit amin cua cac CDR va sang loc cac khang thé c6 ai
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luc gia tang ddi vi cac khang nguyén 13 c6 san (PNAS, 102: 8466-8471 (2005), Protein
Engineering, Design & Selection, 21: 485-493 (2008), Cong bd don qubc té sb
W02002/051870, J. Biol. Chem., 280: 24880-24887 (2005), Protein Engineering,
Design & Selection, 21: 345-351 (2008), MAbs, Mar-Apr; 6(2): 437-45 (2014)). Ngoai
ra, bang cach st dung hé théng hoa hoc tinh toan tich hop (nhu Méi truong hoat dong
phan tir (Molecular Operating Enviroment) duoc san xuit béi CCG ¢ Canada), c6 thé
mo hinh héa cac khang thé c6 &i luc gia ting ddi voi cac khing nguyén (xem
http://www.rsi.co.jp/kagaku/cs/ccg/products/application/protein.html). Hon nira, nhu
dugc mo ta trong Protein Eng Des Sel. 2010 Aug; 23(8): 643-51, c6 mdt vi du da biét
trong d6 vé mat i luc d6i v4i cac khang nguyén, CDR1 cua ving bién d6i ciia chudi
ning va CDR3 cua vung bién doi cia chudi nhe khong lién quan. Tuong t, ¢6 bao cdo
trong Molecular Immunology 44: 1075-1084 (2007) rang trong hau hét cac khang thé,
CDR2 cuia ving bién ddi cia chudi nhe khong lién quan dén i luc ddi véi khang nguyén.
Theo cach nay, xét vé ai luc cta khang thé d6i voi cac khang nguyén, khong phai tat ca
CDRI dén 3 ctia ca vung bién ddi ctia chudi ning va ving bién d6i ciia chudi nhe déu
can thiét thé hién hoat tinh twong duong. Trén thuc té, cac vi du trong d6 ai luc d6i véi
cac khang nguyén dugc duy tri bang cach c6 it nhat mot CDR cia khang thé ban dau da
duogc bao cao trong Biochem Biophys Res Commun. 2003 Jul 18; 307(1): 198-205, J
Mol Biol. 2004 Jul 9; 340(3): 525-42, va ] Mol Biol. 2003 Aug 29; 331(5): 1109-20.
Lién quan dén khang thé cta sang ché, s6 luong cia cac axit amin duoc cai bién
trong ving bién doi tot hon 14 trong vong 10 axit amin, tot hon nita 1a trong vong 5 axit
amin, va tot hon nita 13 trong vong 3 axit amin (ching han, trong vong 2 axit amin, hozc
1 axit amin). Hon nira, tat ca cac bién thé nhu vay t6t hon 1a duoc tao ra trong cac vung
khac ngoai CDR, nghia 1a trong FR, tir quan diém t4i thiéu hoa tac dong 1én su gin két
v6i khang nguyén. Ngoai ra, sé lwong cia cac axit amin duoc cai bién trong CDR tot
hon 1a trong vong 5 axit amin, va t6t hon nita 1 trong vong 3 axit amin (chang han,

trong vong 2 axit amin, hoac 1 axit amin).
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Su cai bién cua cac axit amin tot hon 14 thay thé bao toan. Theo sang ché, “thay
thé bao toan” dung dé chi sy thay thé bang mot gdc axit amin khac twong tu (c6 mach
nhanh tuong duong vé mat hoa hoc). Cac nhoém cua céc géc axit amin co6 cac mach
nhanh tuong tu vé mat hoa hoc 1a da biét trong linh vuc ma sang ché thudc vé. Chéng
han, chung cé thé duoc phan loai 1a céc axit amin c6 tinh axit (axit aspartic va axit
glutamic), cac axit amin co tinh bazo (lysin, arginin, va histidin), va cac axit amin trung
tinh, nghia la cac axit amin c¢6 cac mach nhanh hydrocacbon (glyxin, alanin, valin,
leuxin, isoleuxin, va prolin), cac axit amin c6 cdc nhom hydroxyl (serin va threonin),
cac axit amin chtra luu huynh (xystein va metionin), cac axit amin cd cac nhom amit
(asparagin va glutamin), cdc axit amin c6 nhém imino (prolin), va céc axit amin c6 cac
nhém thom (phenylalanin, tyrosin, va tryptophan).

Ngodi ra, lién quan dén trinh ty axit amin sau khi ci bién, cac khang thé cua séng
ché con bao gom khang thé c6 ving bién doi chira trinh ty axit amin c¢6 do twong dong
hodc d6 dong nhat & muc trinh tu axit amin 16n hon hodc bang 80% véi trinh tu axit
amin dic hiéu di néu ¢ trén, mién 1a né c6 hoat tinh trong dwong véi khang thé trude
khi cai bién. Do twong dong hodc do dong nhit nhu vay c6 thé it nhat bang 80%, nhung
tdt hon 1a 1én hon hodc béng 85%, tot hon nira 1a 16n hon hoac br:ing 90%, va tét hon
ntra la 1é6n hon hoac béng 95% (ch'fmg han, 16n hon hoac béng 96%, 16n hon hoac béng
97%, 16n hon hoic bang 98%, hodc 16n hon hodc bang 99%). Luu ¥ rang cac cai bién
trong ving bién doi ctia cac khang thé nhu vay tét hon 1a dugc thyuc hién trong cac ving
khac ngoai CDR, nghia la trong FR, tir quan diém t6i thiéu hoa tac dong lén su gan két
v6i khang nguyén. Ngoai ra, “d6 dong nhat” co nghia 1a ty 1& ctia cac loai axit amin
giong nhau gitra cic trinh ty axit amin dugc so sanh, va “d¢ twong déng” cé nghia la
tong cua ty 18 ctia cac axit amin tuong tu va ty 1& cua cic axit amin gidng hét nhau. Do
tuong déng hoac do déng nhét trinh tu c6 thé duoc xac dinh béng cach st dung chuong
trinh BLASTP (muc axit amin) (Altschul et al., J. Mol. Biol., 215: 403-410, 1990).

Chuong trinh nay dugc dya trén thuat toan BLAST boi Karlin va Altschul (Proc. Natl.
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Acad. Sci. USA, 87: 2264-2268, 1990; va Proc. Natl. Acad. Sci. USA, 90: 5873-5877,
1993). Khi phan tich céc trinh ty axit amin bang BLASTP, cac thong sé c6 thé duoc
thiét lap, chiang han, diém = 50 va do dai tir = 3. Ngoai ra, c4c trinh ty axit amin c6 thé
dugc phan tich bang cach st dung chuong trinh Gapped BLAST nhu dugc mo ta boi
Altschul va cac dong tac gia (Nucleic Acids Res. 25: 3389-3402, 1997). Khi sir dung
cac chuong trinh BLAST va Gapped BLAST, cac théng s6 mic dinh ciia mdi chuong
trinh ¢6 thé duoc str dung. Cac cach tién hanh cy thé cho cac phuong phap phén tich nay
1a da biet.

Hon nita, “c6 hoat tinh twong duwong” c6 nghia 1a, chang han, su gan két voi
khang nguyén 13 twong dwong (chang han, 16n hon hodc bang 70%, t6t hon 13 16n hon
hoic bang 80%, tot hon nita 1a 16n hon hoic bang 90%) véi khang thé dich (chang han,
KG2032, KG2053, KG1982, KGI19130, KGI19214, KGI19833, aAML191870,
aAML191872, hoac KG19122).

Su cai bién khang thé cua sang ché co thé bao gém, chéng han, céac cai bién ddi
v6i cac quy trinh sau dich mé cta khang thé, nhu thay ddi s6 lugng hodc vi tri ciia cac
vi tri glycosyl hoa. Piéu nay co thé, chang han, gia tang hoat tinh ADCC cua khang thé.
Qua trinh glycosyl hoa khang thé thudng lién quan dén lién két N hoic lién két O. Qua
trinh glycosyl hoa khang thé phan 16n phy thudc vao té bao chii dugc st dung dé bicu
hién khang thé. Cac cai bién ddi véi kiéu glycosyl hoa cé thé duge thuc hién bang cac
phuong phap di biét, nhu dwa vao hodc 1am mat di cac enzym dic hiéu lién quan dén
qua trinh san xuit dudng (cong bd don yéu cau cip Bing doc quyén sang ché Nhat Ban
s6 2008-113663, Bang doc quyén sang ché My sb 5047335, Bang doc quyén sang ché
M5 s6 5510261, Bing doc quyén sang ché My s6 5278299, va cong bd don qudc té s6
W099/54342). Hon nira, theo sang ché, qua trinh loai amit ctia axit amin hodc axit amin
lién ké véi axit amin d3 duoc loai amit ¢6 thé duge tc ché béng cach thay thé b?mg mot

axit amin khac dé tang d0 on dinh cua khang thé hoac cho cac muyc dich khéc. Ciing co
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thé thay thé axit glutamic bang mot axit amin khic dé tang d6 on dinh ciia khang thé.
Sang ché con cung cip cac khang thé dugc 1am 6n dinh nhu vay.

Theo sang ché, “khang thé kham” dung dé chi khang thé dugc hinh thanh bang
cach gin két ving bién ddi cia mot khang thé nhét dinh véi ving khéng doi cia mot
khang thé khac. Ching han, khang thé kham c6 thé thu dwgc bang cach tao mién dich
chudt nhat bang khang nguyén, tach ra phan bién dbi (viing bién d6i) ctia khang thé gin
két v6i khang nguyén tir cac gen cua khang thé don dong chudt nhit, gin két né véi
phan khong d6i (ving khong d6i) cua gen cua khang thé c6 ngudn goc tir tily xuong
nguoi, két hgp né vao trong véc to biéu hién, va dua nd vao trong vat chii dé san xuat
(cong bd don yéu cau cap Bing doc quyén sang ché Nhat Ban sd Hei 8-280387, Bang
doc quyén sang ché My s6 4816397, Bang doc quyén sang ché My s6 4816567, va Bang
doc quyén sang ché My sb 5807715).

Thong thudng, ving khéng ddi cua khang thé kham dugc sir dung 13 ving cta
khang thé c6 ngudn gde tir nguoi. Chang han, trong chudi ning, Cyl, Cy2, Cy3, Cvy4,
Cu, Co, Cal, Ca2, va Ce c6 thé duoc st dung lam céc vung khong doi. Trong chudi
nhe, Ck va CA c6 thé duoc st dung lam cac vung khong d6i. Cac trinh ty axit amin cta
cac vung khong ddi nay, ciing nhu trinh ty bazo mi hoa ching, 1a da biét. Hon nita, dé
cai thién d6 6n dinh ctia ban than khang thé hodc dé san xuét 6n dinh khang thé, mot
hozic mot vai axit amin trong ving khong d6i ctia khang thé c6 ngudn gde tir ngudi c6
thé duoc thay thé, duoc xda, duogc bd sung, va/hodc dugc xen.

Theo sang ché, “khang thé nhan hoa” dung dé chi khang thé trong d6 trinh ty di
truyén ctia CDR ctia khang thé c6 ngudn gdc tir dong vat khong phai 1a ngudi da duoc
ciy ghép vao gen khang thé c6 ngudn gdc tir nguoi (ghép CDR), va phuong phap san
xuét ctia n6 1a d biét, nhu PCR kéo dai chong lap (chang han, cong bd don yéu ciu cip
Biang doc quyén sang ché chau Au sd 239400, cong bd don yéu cau cap Bang doc quyén

sang ché chau Au sb 125023, cong bd don quéc té sé6 W0O90/07861, va cong bd don
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quéc té s6 W096/02576). Vung bién ddi cia khang thé thuong dugc tao nén boi ba
CDR dugc bao quanh bgi bén FR. CDR 1a ving gan nhu xac dinh tinh dic hiéu gin két
cua khang thé. Trong luc trinh tu axit amin cua CDR da dang, trinh tu axit amin tao ra
FR thuong thé hién d6 twong dong hodc do dong nhét cao ngay ca giita cic khang thé
c6 tinh dic hiéu gan két khac nhau. Do d6, thudng néi rang bang cach cay ghép CDR,
tinh dic hiéu gin két cia mot khang thé co thé duoc chuyén sang mot khang thé khac.
Tir quan diém duy tri cac chire ning ciia CDR, khi cay ghép CDR c¢6 ngudn gbc khong
phai tir ngudi vao FR ngudi, FR nguoi c6 do tuong dong hodc do dong nhat cao véi FR
c6 ngudn goc tir dong vat khong phai 13 nguoi duoc chon. Nghia 13, cic axit amin trong
CDR khong chi nhan dién khang nguyén ma con phdi hop véi cac axit amin trong FR
gan CDR va ciing tham gia vao viéc duy tri ciu trac vong ctia CDR, nén tét hon 1a sir
dung FR ngudi dugc tao nén boi trinh tu axit amin ¢6 do twong déng hoac do déng nhét
cao voi trinh ti axit amin cua FR 1ién ké véi CDR can dugc cay ghép.

Viéc tim kiém FR nguoi di biét co d6 twong dong hodc d6 déng nhat cao voi FR
c6 ngudn goc tir ddng vat khong phai 13 ngudi co thé dugc thue hién, ching han, bang
cach su dung hé¢ théng tim kiém dic hiéu khang thé c6 sin trén internet
(http://www .bioinf.org.uk/abysis/). D& phtt hop véi trinh ti ciia FR ngudi thu duge nhu
vay, cac dot bién c6 thé duoc dua vao trong cac trinh tu khac ngoai CDR cua khang thé
c6 ngudn gbc khong phai tir ngudi. Theo cach khac, néu gen (ADN b tro) ma hoa trinh
tur axit amin cua FR ngudi thu dugc bang cach tim kiém 12 ¢6 sdn, CDR c¢6 ngudn gbc
khong phai tir ngudi c6 thé dugc dua vao trong trinh ty d6. Cac dot bién co thé dugc
dua vao bang cach st dung cac ki thut di biét trong linh vuc ndy, nhu téng hop axit
nucleic va dot bién dic hiéu vi tri.

Hoat tinh gin két ciia khang thé nhan héa dugc san xuat theo cach nay véi cac
khang nguyén c6 thé duge do va danh gia dinh tinh hodc dinh luong, do d6 c6 thé lua

chon mot cach thich hgp khang thé c6 ngudn gdc tir FR nguoi trong d6, khi duoc gan
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két qua CDR, CDR tao ra vi tri gan két khang nguyén tt. Néu can thiét, cac gbc axit
amin cua FR cua khang thé nhin hoa c6 thé dugc thay thé dé CDR tao ra vi tri gin két
khang nguyén thich hgp nhu dugc mo ta trong cac phuong phap nhu cac phuong phap
trong Sato, K. et al., Cancer Res, 1993, 53, 851-856, va hon nira, bﬁng cach do va danh
gia hoat tinh gan két ciia khang thé dot bién c6 axit amin dugc thay thé véi cac khang
nguyén, co thé chon trinh ty FR dot bién c6 cac dic tinh mong mudn.

Hon nita, khang thé cua sang ché c6 thé & dang khang thé canh tranh trong viéc
gin két voi HLA-DR c6 khang thé c6 ving bién d6i hodc CDR chira trinh tu axit amin
ddc hiéu da néu & trén hodc bién thé cua nd. N6i cach khac, khang thé c6 thé & dang
khang thé gin két voi epitop thé hién cac dic tinh gin két voi khang thé co ving bién
d6i hodc CDR chtra trinh tu axit amin dic hiéu da néu & trén hodc bién thé cua no.

Theo sang ché, thuat ngit “epitop” ding dé chi yéu té xac dinh khang nguyén cd
mit trong khang nguyén, nghia 13, vi tri trén khdng nguyén ma mién gan két khang
nguyén trong khang thé gan két vao. Do dé, epitop theo sang ché co thé 1a polypeptit
dugc tao nén bai nhiéu axit amin lién tuc trong trinh ty axit amin gdc (epitop mach
thang) hodc polypeptit dugc hinh thanh bdi cac axit amin khong lién ké trong trinh tir
axit amin gdc lai gan nhau do cdu trac ba chiéu nhu peptit hoic protein gap nép (epitop
khoéng lién tuc hodc epitop cdu tric). Epitop nhu vay thuong duoc tao nén boi it nhat 3
(chang han, 4) axit amin, va pho bién nhét 14 dugc tao nén boi it nhat 5 (chang han, 6-
20, 7-15, 8-10) axit amin.

Ngoai ra, néu thu duogc khang thé, ngudi c6 ki ning trong linh vuc nay co thé
xéac dinh ving peptit (epitop) trén khang nguyén tai d6 khang thé thé hién kha ning phan
g va c6 thé chuan bi cac khang thé khic gan két véi ving peptit d6. Hon nita, liéu hai
khang thé c6 gin két voi cing mot epitop hodc cac epitop chong lip vé miat khong gian

hay khong c6 thé dugc xac dinh bang xét nghiém canh tranh.
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Theo sang ché, “doan chirc ning” cta khang thé dung dé chi phan (doan riéng
phan) cua khang thé nhan dién HLA-DR. Cu thé, doan nay bao gom Fab, Fab', F(ab')2,
doan bién d6i (Fv), Fv gan két disulfit, doan bién ddi cta chudi don (chudi don Fv,
scFv), sc(Fv)2, va cic polyme ctia chung, trong s céc loai khac.

O day, “Fab” dung dé chi doan lién két khang nguyén don hoa tri cta globulin
mién dich dugc tao nén bai mot chudi nhe va mot phﬁn cua chudi nang. N6 co thé thu
dugc bang cach tiéu hoa khang thé bang papain hodc bang cac phwong phép tai to hop.
“Fab" khéc véi Fab ¢ chd n6 bao gdbm mot hodc nhiéu xystein trong ving ban 1& cua
khang thé va mot s6 luong nhé cac gde dugc bd sung & dau tan cing carboxy ctia mién
CH1 cua chudi ning. “F(ab')2” dung dé chi doan lién két khang nguyén héa tri hai cta
globulin mién dich dugc tao nén bdi cac phén ctia ca hai chudi nhe va ca hai chudi ning.

“Poan bién d6i (variable fragment, Fv)” 13 doan khang thé nhé nhat c6 vi tri
nhan dién va gin két khang nguyén. Fv 1a mot dime trong d6 ving bién doi cua chudi
ning va ving bién d6i cta chudi nhe duoc gin két manh bai cac 1én két khong cong hoa
tri. “Poan bién d6i ctia chudi don (single-chain Fv, scFv)” chira viing bién d6i ctia chudi
nang va ving bién doi cia chudi nhe cta khang thé, va cac ving nay ton tai trén chudi
polypeptit don. “sc(Fv)2” dugc tao nén boi hai viung bién ddi cua chudi ning va hai
ving bién d6i ctia chudi nhe duoc gan két voi nhau thanh chudi don bing cac doan lién
két hoac tuong tu.

Khang thé ctia sang ché c6 thé duoc san xuit bang phuong phap té bao lai va cd
thé con dugc san xuat bang phuong phap ADN tai t6 hop. D6i v6i phurong phap té bao
lai, phuong phap dai dién l1a phuong phép cia Kohler va Milstein (Kohler & Milstein,
Nature, 256: 495 (1975)). Cac té bao san sinh khang thé duoc sir dung trong budc dung
hop té bao trong phuong phap nay 1a cac té bao 14 lach, cac té bao hach bach huyét, cac
té bao bach cidu mau ngoai vi, va cac té bao khac cta cac dong vat (nhu chuot nhét, chuot

ddng, chudt hamster, tho, khi, va dé) dugc gay mién dich bang khang nguyén (nhu HLA-
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DR, cac peptit riéng phan ciia nd, cac protein thu dugc bang cach dung hop ching véi
protein Fc hodc tuong tu, hodc cac té bao biéu hién chung). Ciing co thé sir dung céc té
bao san sinh khang thé thu dugc bang cach hoat hoa khang nguyén trén céac té bao o trén
hoic cac lympho bao duoc phan 1ap trudc tir cac dong vat khong dugce gy mién dich
trong moi trudng nudi cdy. Cac dong té bao da biét khac c6 thé duogc sir dung 1a cac té
bao u tity. Céc té bao san sinh khang thé va cac té bao u tiiy ¢ thé c6 ngudn gdc tir cac
loai dong vat khac nhau mién 13 ching c6 thé dung hop, nhung tét hon 13, chung c6
ngudn goc tir ciing mot loai dong vat. Té bao lai co thé duoc san xuat bang cach dung
hop té bao gitra cac té bao 14 lach thu duoc tir chudt nhit duoc giy mién dich bang khang
nguyén va cac té bao u tiy chudt nhat, va sau do, bang cach sang loc, c6 thé thu duoc té
bao lai tao ra cac khang thé don dong nhan dién HLA-DR. Cac khang thé don dong nhan
dién HLA-DR c6 thé thu duoc bﬁng cach nuoi céy té bao lai hodc tir dich ¢ trudng cua
dong vat c6 vi ma té bao lai da dugce st dung.

Phuong phap ADN tai t6 hop 1a ki thuat dé tach dong ADN ma hoa khang thé
clia sang ché tir té bao lai, cac té bao B, hoic twong tu, két hop no vao trong vecto thich
hop, dua nd vao trong té bao chil (nhu cic dong té bao clia dong vat c6 vi nhu cac té
bao HEK, E. coli, cic té bao nAm men, cac té bao con trung, va cac té bao thuc vat), va
tao ra khang thé cua sang ché dudi dang khang thé tai t6 hop (chang han, P. J. Delves,
Antibody Production: Essential Techniques, 1997; WILEY, P. Shepherd and C. Dean
Monoclonal Antibodies, 2000, OXFORD UNIVERSITY PRESS; and Vandamme A.
M. et al., Eur. J. Biochem. 192: 767-775 (1990)). Trong qué trinh biéu hién cia ADN
ma hoa khang thé cua sang ché, ADN mi hoéa chudi nang hodc chudi nhe ¢6 thé duoc
két hop mdt cach riéng r€ vao trong cac véc to biéu hién dé bién ddi cac té bao chu, hodc
ADN ma hoéa ca chudi nang va chudi nhe c6 thé duoc két hop vao trong mot véc to biéu
hién duy nhét dé bién d6i cac té bao chil (xem cong bd don qudc té sd W094/11523).
Khang thé cua sang ché c6 thé thu duoc ¢ dang gan nhu tinh khiét va déng déu bang
cach nudi ciy céc té bao chi va tach va tinh ché né tir trong cac té bao chi hodc tir dich
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nudi cdy. Qua trinh tach va tinh ché khang thé c¢6 thé duoc thyuc hién bang cach st dung
cac phuong phap thudng duge sir dung dé tinh ché polypeptit. Bang cach st dung céc
k¥ thuat tao ra dong vat chuyén gen, néu dong vat chuyén gen (nhu bo, dé, ctru hoac
lon) chira gen khang thé duogc tao ra, cac khang thé don dong c6 ngudn gdc tir gen khang
thé co thé con thu duoc véi cac lugng 16n tir sita cia dong vat chuyén gen do.

Sang ché co thé ciing dé xuat ADN ma hoa khang thé cua sang ché, vecto chira
ADN, té bao chii c6 ADN, va phuong phap san xuit cac khang thé bao gém céac budc
nudi ciy té bao chi va thu hdi cac khang thé.

Thu thé khang nguyén kham

Nhu duogc thé hién trong cac vi du dugc mo ta sau day, dich cuia khang thé cua
sang ché, HLA-DR, tr¢ thanh khang nguyén bé mit té bao dic hiéu voi bénh ung thu
mau. Ngoai ra, viing bién dbi cua khang thé cua sang ché c6 thé duogc str dung trong thu
thé khang nguyén kham (CAR) va céc té bao T biéu hién n6 (con dugc goi 1a CAR-T).
Do d6, sang ché c6 thé ciing co thé & dang CAR ma bao gdm khéang thé hodc ving bién
ddi cua khang thé gén két véi HLA-DR, mién xuyén mang, va mién truyén tin hiéu noi
bao.

Theo sang ché, “thy thé khang nguyén kham (CAR)” c¢6 nghia 14 protein kham
trong d6 viing gan két véi HLA-DR viing ngoai bao, mién xuyén mang, va mién truyén
tin hiéu no1 bao duoc sép Xép theo thtr ty d6 tur phia dau tan cung N, duoc ndi truc tiép
hoic gian tiép.

Theo sang ché, “ving gin két voi HLA-DR (mién gan két khang nguyén)” c6
thé, chiang han, str dung khang thé di néu ¢ trén hodc doan chirc ning ctia nd, nhung
scFv thuong dugc str dung trong CAR.

Nhu di dé cap dén o trén, “scFv” 1a cdu tric trong d6 ving bién do6i ctia chudi
nhe va ving bién ddi cta chudi ning ctia khang thé don dong (globulin mién dich) duoc

gan két nho doan lién két, va giir lai dugc kha nang gan két voi khang nguyén. Trong
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scFv, tht tu tir phia dau tan cing N c6 thé 13 ving bién d6i cta chudi nhe, doan lién két,
va ving bién dbi cta chudi ning, hodc n6 co thé 1a ving bién ddi cuia chudi ning, doan
lién két, va vung bién ddi cua chudi nhe.

La “doan lién két” trong scFv, chrflng han, doan lién két peptit co thé duoc st
dung. Chiéu dai cua doan lién két khong bi gidi han cu thé. Chéng han, doan lién két co
s6 lugng ciia cac axit amin nam trong khoang tir 5 dén 25 ¢ thé dugc sir dung. Chiéu
dai cua doan lién két tot hon 13 ndm trong khoang tir 8 dén 25 axit amin, va tét hon nita
1a ttr 15 dén 20 axit amin. Céc vi du thich hop vé cac doan lién két peptit bao gém céc
doan lién két peptit chira glyxin hodc glyxin va serin (nhu doan lién két GGS, doan lién
két GS, doan lién két GGG, va doan lién két Whitlow/218). Cac axit amin ma tao thanh
cac doan lién két nay, glyxin va serin, c6 loi thé 1 chung c6 kich thudc nhé va kho tao
ra cau tric bac cao hon trong doan lién két.

béi vai khang thé don dong tao ra co s& cua scFv, khong co gidi han cu thé,
nhung cac vi du vé né bao gém cac khang thé c6 ngudn gdc tir dong vat khong phai 1a
ngudi dd néu & trén, cac khang thé ngudi, va cac khang thé nhan hoa. Cac vi du thich
hop vé chiing ciing nhu di dé cap dén ¢ trén.

Theo sang ché, thuat ngit “mién xuyén mang” khong bi gidi han cy thé mién 1a
n6 dung dé chi polypeptit c6 chirc ning xuyén qua mang té bao va co thé neo CAR vao
mang té bao. Céac protein tir d6 polypeptit mang mién xuyén mang c6 ngudn goc bao
gdm, chiang han, CD28, CD3({, CD3¢, 4-1BB, CD45, CD4, CD5, CD8a, CD8p, CD9,
CDl16, CD22, CD33, CD37, CD64, CD80, CD86, CD134, CD137, ICOS, CD154,
GITR, va cac chudi o va B cta thy thé té bao T.

Theo sang ché, thuat ngit “mién truyén tin hiéu ndi bao” dung dé chi khu vuc
nam bén trong té bao khi CAR duoc dinh vi trén mang té bao, va khu vuc nay cé kha
ning truyén cac tin hiéu can thiét cho chtrc ning hiéu tng cia cac t& bao mién dich,

nghia 13, khi mién gan két khang nguyén gan két véi khang nguyén (HLA-DR), né c6
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thé truyén tin hiéu (con dugc goi 1a tin hiéu chinh) can thiét cho sy hoat hoa céc té bao
mién dich. Cac vi du vé c4c mién truyén tin hi¢u nd1 bao nhu vay thuong bao gff)m cac
mién chi c6 mién truyén tin hiéu hoat héa, nhu thy thé té bao T (T-cell receptor, TCR)
va phirc chat CD3 (CAR thé hé thr nhét), cac ving, ngoai mién truyén tin hiéu hoat héa,
c6 mién truyén tin hiéu dong kich thich c6 ngudn gbc tir cac phan tir dong kich thich
(nhu mién nodi bao ctia CD28 hoidc 4-1BB) (CAR thé hé tht hai), va cac ving, ngoai
mién truyén tin hiéu hoat hoa, ¢6 nhiéu mién truyén tin hiéu dong kich thich (nhu céac
mién ndi bao ciia CD28 va 4-1BB) (CAR thé hé thir ba). Con c6 cac loai bao gdm céc
mién ndi bao cia CD79A va CD40 (xem Mol Ther 2021 Sep 1; 29(9): 2677-2690).

“Mién truyén tin hiéu ndi bao,” nhu da dé cap dén & trén, chi can c6 kha nang
truyén tin hiéu chinh, va c6 thé st dung mién truyén tin hi¢u hoat hoa cua cac protein
tham gia vao vi¢c truyén tin hi¢u nhu vay. ba biét duoc rﬁng motif hoat hoa trén co s&
thu thé mién dich tyrosin (immunoreceptor tyrosine-based activation motif, ITAM)
tham gia vao qua trinh truyén tin hiéu chinh. Cac protein c6 ITAM bao gom, chang han,
CD3(, FcRy, FcRp, CD3y, CD33, CD3¢, CD5, CD22, CD79a, CD79b, CD66d, DAP10,
va DAP12.

Theo sang ché, sé lugng cua cac mién truyén tin hidu ndi bao duge bao gdbm trong
CAR khong bi gidi han ¢ 1 va c6 thé bao gdm nhiéu mién truyén tin hiéu ndi bao (chang
han, 1 d&én 5, 1 dén 3, hodc 1 hodc 2 yéu td truyén tin hi¢u). Trong truong hop nay, nhiéu
mién truyén tin hiéu ndi bao dugc bao gdm cé thé giéng hodc khac nhau.

CAR cuia sang ché, ngoai mién gan két khang nguyén, mién xuyén mang, va mién
truyén tin hiéu ndi bao di néu & trén, c¢6 thé con bao gém cac mién khac. Céc vi du vé
cac mién khac bao gém, nhung khong bi gidi han ¢, cac mién truyén déng kich thich,
cac trinh tu doan dém, va cac peptit tin hi¢u.

Céc phan tir ddng kich thich dugc biéu hién trén cac té bao T 1a di biét dé hd trg

hoat hoa céc té bao T bang cach truyén tin hi¢u dong kich thich bén trong té bao thong
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qua gin két véi cac phdi tir, dac hidu v6i mdi phan tr dong kich thich, dugc biéu hién
trén cac té bao trinh dién khang nguyén (truyén tin hiéu thi cip). Theo sang ché, thuat
ngir “mién truyén dong kich thich” dung dé chi mién ndi bao tham gia vao viéc truyén
tin hiéu dong kich thich cua cac phan tir dong kich thich nhu vay. Cac vi du vé cac phan
tir ddng kich thich bao gdbm CD28, 4-1BB (CD137), 0X40 (CD134), ICOS, CD2, CD4,
CD5, CD8a, CD8PB, CD154, v.v.. CAR cua sang ché c6 thé bao gdm mién truyén dong
kich thich cua cac phan ti déng kich thich nay.

S6 luong cua cac mién truyén dong kich thich ma CAR cua sang ché co thé chira
khong bi gidi han & mot va c6 thé 1a nhiéu. CAR cua sang ché c6 thé bao gom, chang
han, tir 1 d&én 5, tir 1 dén 3, hodc 1 hodc 2 mién truyén déng kich thich. Khi CAR cua
sang ché chira nhiéu mién truyén tin hiéu dong kich thich, cac mién nay cé thé giéng
hodc khac nhau.

Theo sang ché, thuat ngir “doan dém” dung dé chi trinh tu két ndi gitra mdi vung,
v.v.. Khong c6 gidi han cy thé mién 1a nd khong trc ché chie ning ciia mdi ving, va
khong c6 gi6i han cu thé vé sé lugng cta cac axit amin. Tuy nhién, s luong nay thuong
gitra 1 va 500 axit amin, t6t hon 1a tir 5 dén 300 axit amin, va t6t hon nira 1a tir 10 dén
100 axit amin.

Trong lc trinh ty cua doan dém khdong bi gi6i1 han cu thé, doan dém duoc st
dung c6 thé 13, chang han, phan ban 1& ciia IgG, tot hon 1a IgG ngudi (nhu kiéu phu IgG1
hodc IgG4), hoac mot ph?m cua no, phﬁn ban 1& va mét phﬁn cua CH2, hoac mot phén
ctia yéu to (chang han, CD28) dugc sir dung cho mién xuyén mang. Biét trudc duoc
réng béng cach st dung trinh tu cua phé“m ban 1& hodc mot phén cua noé s€ tao ra mot
doan dém linh hoat.

Theo sang ché, thuat ngir “peptit tin hi¢u” dung dé chi peptit dé thuc day tiét CAR
hodc hudéng su dinh vi cia néd dén mang té bao va con duoc goi 1a trinh tu dan dau. Tin

hiéu peptit c6 thé thuong dugc gan mot cach truc tiép hodc gian tiép vao dau tan cing
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N ctia mién gan két khang nguyén. Tuy ¥, tin hiéu peptit c6 thé dugc tach ra tir mién gin
két khang nguyén trong qua trinh xtr 1y t& bao va dinh vi CAR vao mang té bao. Cac vi
du vé cac tin hiéu peptit nhu vay bao gdm cac tin hiéu peptit tir globulin mién dich (nhu
IgK), thu thé GM-CSF ngudi, chudi alpha va beta cua thu thé t& bao T, CD8a, CDSp,
CD3¢, CD28, CD3g, CD45, CD4, CDS, CD9, CD16, CD22, CD33, CD37, CD64,
CD80, CD86, CD134, CD137, ICOS, CD154, GITR, v.v..

O trén, cac vi du vé mdi ving va tuong tu trong CAR cua sang ché di dugc mo
ta. Cac trinh tu axit amin cu thé lién quan dén cac ving ndy va tuong tu c6 thé thu duoc
mot cach thich hop boi nguoi co ki ning trong linh vuc niy bang cach tim kiém cac tai
liu chuyén nganh hoic cic co so dir lieu dd biét nhu NCBI
(http://www.ncbi.nlm.nih.gov/guide/). Hon nita, cac trinh ty cu thé ciling duoc boc 16
trong danh sach trinh tu cua sang ché. Bén canh céc trinh ty axit amin dién hinh nay
(chang han, cac trinh ty tham chiéu NCBI), cac viing va tuong tu theo sang ché c6 thé
bao gdm cac bién thé va cac ddng dang cia cac trinh tir axit amin dién hinh nay mién 1a
ching duy tri cac chtrc ning cua cac ving tuong tng. Cac bién thé va cac dong dang
nhu vy thudng c6 d6 twong dong hodc d6 dong nhit cao véi cac trinh ty axit amin dién
hinh. P tuong déng hodc d6 dong nhat cao thuong 16n hon hoic bang 60%, t6t hon 1a
16n hon hoac béng 70%, tot hon nita 1a 1én hon hodc béng 80%, va tbt hon nira 1a 1on
hon hodc bang 90% (chang han, 16n hon hoidc bang 95%, 16n hon hoidc bang 96%, 16n
hon hoac béng 97%., 16n hon hoac bﬁng 98%, va 16n hon hoac béng 99%).

Hon nita, CAR ctia sang ché c6 thé 13 phan tir duoc tao nén bai mét loai polypeptit
hoic c6 thé 1a phan tir duoc tao nén béi phirc chét ciia hai hodc nhiéu polypeptit. Ngoai
ra, CAR cua sang ché c6 thé 1 phan tir dugc tao nén bai polypeptit hoic phirc chét cua
nd, hodc co thé 1a phan to dugc hinh thanh béng cach két ndi cac chit khac (vi du nhu,
cac chat huynh quang, cac chét co hoat tinh phong xa, va cac hat vo co) voi polypeptit

hodc phurc chat cua no.
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CAR cua sang ché c6 thé dugc cai bién vé miat hoa hoc. Polypeptit tao nén CAR
ctia sang ché c6 thé c6 dau tan cung C 1a nhom carboxyl (-COOH), carboxylat (-COO-
), amit (-CONHb>), hoac este (-COOR). O day, cac vi du vé R trong este dugc s dung
bao gém cac nhom C1-6 alkyl nhu metyl, etyl, n-propyl, isopropyl, va n-butyl; cac nhom
C3-8 xycloalkyl nhu xyclopentyl va xyclohexyl; cac nhém C6-12 aryl nhu phenyl va a-
naphtyl; cac nhém phenyl-C1-2 alkyl nhu benzyl va phenetyl; cac nhém a-naphtyl-C1-
2 alkyl nhu o-naphtylmetyl va cac nhom C7-14 aralkyl khac; va cac nhoém
pivaloyloxymetyl. Polypeptit tao nén CAR cua sang ché co thé c6 nhom carboxyl cia
no (hodc carboxylat) khac voi dau tan cung C da dugc amit hoa hodc este hoa. Trong
truong hop ndy, cac este nhu céc este da duoc néu d6i véi dau tan cing C dugce sir dung.
Hon nita, polypeptit tao nén CAR cua sang ché con bao gdm cac nhom trong d6 nhoém
amin cua goc axit amin c6 dau tan cung N duoc bao vé bang nhom bao vé (chang han,
nhoém formyl, nhém axetyl, va cdc nhom C1-6 axyl khac nhu cac nhom C1-6 alkanoyl),
cac nhom trong d6 gdc glutamin dau tan cing N, ma c6 thé dugc tach ra va duoc san
xut in vivo, d4 trai qua qua trinh oxy hoa pyroglutamic, va cdc nhém trong dé cac nhém
thé trén mach nhanh cila cac axit amin trong phan tir (nhu -OH, -SH, cdc nhém amin,
cac nhoém imidazol, cac nhém indol, hodc cac nhém guanidino) dugc bao vé mot cach
thich hop bdi cac nhoém bao vé (chang han, nhom formyl, nhom axetyl, va ciac nhom
C1-6 axyl khac kiéu cac nhom C1-6 alkanoyl).

Hon nita, CAR cta sang ché co thé c¢6 cac protein chtrc ning bo sung. Khong cd
gidi han cu thé vé cac protein chic nang bod sung, va chung duoc chon mét cach thich
hop theo chirc ning can duoc truyén cho CAR cua sang ché. Ching han, cac protein
chtrc nang dugc sir dung dé tao diéu kién thuan loi cho viée tinh ché va phat hién CAR
bao gdbm Myc tag, His tag, HA tag, FLAG tag (nhin hiéu hang héa da dugc ding ky,

Sigma-Aldrich), cac tag protein huynh quang (nhu GFP).
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Thu thé khang nguyén kham cua sang ché c6 thé con ¢ dang mudi duge dung voi
axit hodc bazo. Mién 1a mubi nay la mubi duoc dung, n6 khong bi gidi han cu thé va co
thé sir dung hodc mudi axit hodc bazo. Cac vi du vé cac mudi axit bao gém cac mudi
axit v0 co nhu hydroclorua, hydrobromua, sulfat, nitrat, va phosphat; cac mudi axit hiru
co nhu axetat, propionat, tartrat, fumarat, maleat, malat, xitrat, metansulfonat, p-
toluensulfonat; va cac mudi axit amin nhu aspartat va glutamat. Ngoai ra, cac vi du vé
cac mudi bazo bao gém cac mudi kim loai kiém nhu cac mubi natri va cac mudi kali;
cac mudi kim loai kiém thd nhu cac mudi canxi va cac mudi magie. Thu thé khang
nguyén kham cta sang ché c6 thé con & dang solvat. Cac dung méi khong bi gidi han
dic biét mién la chung duoc dung, va cac vi du vé n6 bao gff)m nuoc, etanol, glyxerol,
va axit acetic.

Hon nira, dd c6 mot s6 bao cdo vé céc thi nghi¢m va nghién ctru 1am sang st dung
CAR (nhu Rossig C, et al., Mol Ther 10: 5-18, 2004; Dotti G, et al., Hum Gene Ther
20: 1229-1239, 2009; Ngo MC, et al., Hum Mol Genet 20(R1): R93-99, 2011; Ahmed
N, et al., Mol Ther 17: 1779-1787, 2009; Pule MA, et al., Nat Med 14: 1264-1270, 2008;
Louis CU, et al., Blood 118: 6050-6056, 2011; Kochenderfer JN, et al., Blood 116:
4099-4102, 2010; Kochenderfer JN, et al., Blood 119: 2709-2720, 2012; Porter DL, et
al., N Engl J Med365: 725-733, 2011; Kalos M, et al., Sci Transl Med 3: 95ra73, 2011;
Brentjens RJ, et al., Blood 118: 4817-4828, 2011; Brentjens RJ, et al., Sci Transl Med
5: 177 ra38, 2013), va cac bao cao nay co thé duoc st dung lam co s¢ dé xay dung CAR
cua sang ché. Ngoai ra, nho céc trinh tu cu thé duogc cung cép trong cac vi du dugc mo
ta sau day, CAR cta sang ché co thé duoc xay dung bang cach tham khao chung.
Nucleotit mé héa thy thé khang nguyén kham

Sang ché dé xuét polynucleotit ma héa CAR cua sang ché. Thong tin vé céc trinh

tu nucleotit ma hoa cac mién gan két khang nguyén, nhu scFv, ¢6 thé thu dugc, chang
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han, bang cach phan tich cic trinh tu nucleotit ciia té bao lai tao ra cac khang thé don
dong ma chung dua trén.

Ngoai ra, cac trinh tu nucleotit cu thé ma héa cac ving khac ngoai mién gin két
khang nguyén trong CAR cua sang ché co thé thu dugc mot cach thich hop boi nguoi
¢6 k¥ nang trong linh vuc nay bang cach tim kiém cdc tai liéu chuyén nganh hoic cac
co s& dir liéu da biét nhu NCBI (http://www.ncbi.nlm.nih.gov/guide/). Hon nita, cac
trinh tu nucleotit ma hoa cac vung da néu ¢ trén khong bi gi61 han ¢ cac trinh ty da biét,
va cac trinh ty nucleotit bat ky ma hoa cac ving dé va twong tu c¢6 thé duoc str dung.
Do su thoai hoa cua ma di truyén, nhiéu codon ton tai cho mot axit amin. Do do, nhiéu
trinh tu nucleotit tdn tai mi hoa cung mot trinh ty axit amin. Trinh ty nucleotit cta
polynucleotit ciia sang ché c6 thé 1a trinh ty bat ky trong s6 nhiéu trinh ty nucleotit tao
ra tir sy thodi héa ctia ma di truyén mién 12 nd ma héa CAR cua sang ché. Ngoai ra, dé
t6i vu su biéu hién trong cac té bao biéu hién CAR, cac codon dugc chon dé ma hoa cac
axit amin trong cac trinh tu nucleotit ma hoa mdi ving trong CAR cua sang ché co thé
duoc cai bién.

Hon nita, ngudi c¢6 k¥ ning trong linh vuc nay c6 thé tao ra cac polynucleotit ma
hoa mdi ving bang cach st dung cac k¥ thuat da biét dya trén thong tin trinh tu nucleotit
nhu vay, nhu cac phuong phap tong hop hoa hoc (nhu phuong phap phosphoramidit)
hoic cac phuong phap khuéch dai PCR. Hon nita, cic polynucleotit thu duoc nhu vay,
ma hoa mdi ving, cb thé duoc ndi truc tiép hodc thong qua doan dém dé tao ra
polynucleotit md héa CAR cuia sang ché. Viéc két ndi cac polynucleotit ma hoa mdi
vung co thé duoc thuc hién, nhu duoc thé hién trong céac vi du dugc mo ta sau day, béng
cach sir dung cac phuong phéap da biét nhu phuong phap PCR kéo dai chong lap.
Vecto chtra polynucleotit ma hoa thu thé khang nguyén kham

Sang ché dé xuét vecto chira polynucleotit da néu & trén. Vecto ciia sang ché c6

thé 1a mach thang hodc mach vong, va cac vi du vé né bao gom céc vecto virut, cac
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vecto plasmit, cac vecto dang episome, cac vecto nhiém sac thé nhan tao, va cac vecto

transposon.

Céc vi du vé cac vecto virut bao gdm céc vecto retrovirut nhu lentivirut, cic vecto
Sendai virut, cac vecto adenovirut, cac vecto virut ga‘in két voi adeno, cac vecto herpes
virut, cac vecto vaccinia virut, cac vecto poxvirut, cac vecto poliovirut, cac vecto
Sindbis virut, cac vecto rabies virut, cidc vecto paramyxovirut, va cac vecto
orthomyxovirut.

Ddi voi cac vecto plasmit, chang han, cac vecto plasmit biéu hién té bao dong
vat nhu pcDNA3.1, pAl-11, pXTI1, pRc/CMV, pRc/RSV, va pcDNAI/Neo duogc dé cap
dén.

Vecto dang episome 1a vecto c¢6 kha ning sao chép doc lap bén ngoai nhiém sic
thé. Cac phuong phéap cu thé st dung cac vecto dang episome 1a d biét (xem Yu et al.,
Science, 2009, 324, pp. 797 - 801). Cac vi du vé cc vecto dang episome bao gdm cac
vecto chira cac trinh ty can thiét dé tu sao chép c6 ngudn gbe tir EBV, SV40, va tuong
tu lam céc yéu t vecto. La cac yéu tb vecto can thiét cho su tu sao chép, cu thé, ching
1a cac ngudn sao chép va gen ma hoa cac protein gin két v6i ngudn sao chép dé kiém
soat qua trinh sao chép, chang han, trong EBV, nguén sao chép oriP va gen EBNA-1,
va trong SV40, ngudn sao chép ori va gen SV40LT dugc dé cap dén.

Céac vi du vé cac vecto nhiém sic thé nhan tao bao gém céc vecto nhidm sic thé
nhén tao ciia nAm men (Yeast artificial chromosome, YAC), cic vecto nhiém sdc thé
nhan tao cua vi khuin (Bacterial artificial chromosome, BAC), va cac vecto nhiém séc
thé nhan tao c6 ngudn goc tir P1 (P1-derived artificial chromosome, PAC).

Trong cac vecto ndy, ngay ca trong cac té bao cé sy ting sinh cham, cac gen co
thé duoc dua vao voi hidu qua cao. Ngoai ra, tir quan diém dé thiét 1ap cac ching biéu

hién on dinh, cac vecto retrovirut la dugc vu tién.
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Vecto ctia sang ché c6 thé chira, ngoai polynucleotit ma héa CAR d3 néu o trén,
céc trinh tu kiém soat biéu hién nhu céc trinh tu gen khoi déu, trinh tu tang cuong, cac
tin hiéu bo sung poly(A), va cac trinh tu két thiic, cac ngudn sao chép ciing nhu cac trinh
tu nucleotit mi hoa cac protein gin két v6i cac ngudn sao chép dé kiém soat qua trinh
sao chép, va cac trinh ty nucleotit ma héa céc protein khac.

Theo cach co thé thuc hién dugc, bé’mg cach dat polynucleotit ma hoa CAR da
néu O trén hodc nucleotit ma héa cac protein khac dugc mo ta sau day xudi dong gen
khoi dau, thi co thé phién ma mét cach co hiéu qua mdi polynucleotit. Cac vi du vé “cac
gen khoi dau” nhu vay bao gom gen khéi ddu CMV (cytomegalovirus), gen khéi dau
SRa, gen khaéi dau sém SV40, LTR retrovirut, gen khéi dau RSV (virut Rous sarcoma),
gen khoi dau HSV-TK (thymidin kinaza ciia virut herpes), gen khai dau EF1a, gen khoi
dau metanlothionein, gen khai dau sc nhiét, va cac loai khéc.

Céc vi du vé “cac nucleotit ma hoa cac protein khac” bao gdm cac gen mé hoa
cac gen protein huynh quang, cac gen thong bao, cac gen khang thudc va cac gen danh
dau khac, va cic phan tir tham gia vao qua trinh hoat héa té bao T nhu céc xytokin.
Ngoai ra, EGFR ma khong c6 ving ndi bao (EGFR bi cat ngan, (truncated EGFR,
tEGFR), nhu duogc thé hién trong cac vi du néu sau day, co thé dugc dé cap dén. Hon
nita, bang cach sir dung ADN ma hoa IRES, trinh tuy 2A peptit (nhu 2A peptit c6 ngudn
gbc tir Thosea asigna (T2A)) hodc twong tu, trd nén cé thé biéu hién da xis-trén céc
protein khac cung vdi CAR da néu ¢ trén.

Hon nira, trong co thé ctia di tugng (nhu bénh nhan méc bénh ung thu mau) ma
céc té bao biéu hién CAR d3 duoc st dung, dé gay ra mot cach thich hop su chét té bao
tién dinh cua céc té bao biéu hién CAR da duoc st dung, vecto cia sang ché co thé chira
“nucleotit ma hoda cac protein khac” lam gen tu di¢t. Cac vi du vé cac gen ty diét bao
g6m thymidin kinaza cta virut herpes (HSV-TK) va caspaza 9 c6 thé cam tmg (iCasp9).

Céc thudéc ma hoat hdéa chirc nang cua cac gen nhu vdy bao gom ganciclovir doi véi
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HSV-TK va AP1903, chat cam ung héa hoc cua sy dime hoa (chemical inducer of
dimerization, CID), dbi v&i iCasp9 (xem Cooper LJ. et al., Cytotherapy. 2006; 8(2): pp.
105 dén 17, Jensen M. C. et al., Biol Blood Marrow Transplant. 2010 Sep; 16(9): pp.
1245 dén 56, Jones BS., Front Pharmacol. 2014 Nov 27; 5: 254., Minagawa K.,
Pharmaceuticals (Basel). 2015 May 8; 8(2): pp. 230 dén 49, Bole-Richard E., Front
Pharmacol. 2015 Aug 25; 6: 174).

Céc té bao biéu hién thu thé khang nguyén kham

Sang ché dé xuat cac té bao biéu hién CAR cia sang ché. Cac té bao cia sang
ché c6 thé thu dugc bang cach dua polynucleotit hodc vecto ma héa CAR da néu ¢ trén
clia sang ché vao trong cac té bao.

“Té bao” ma polynucleotit hodc vecto ciia sang ché dugc dua vao t6t hon 1a cd
nguén géc tor dong vat co vu, nhu cac té bao co nguén géc tor nguoi, hodc céac té bao co
nguodn gdc tir cac dong vat c¢o vt khong phai 1a ngudi nhu loai gdm nhdm (nhu chudt
nhét va chuot déng), bo, ctru, ngua, chd, lon, va khi. Loai cua té bao khong bi gidi han
cu thé, va c6 thé sir dung dich co thé nhu mau va tuy xuwong, hodc tr mé nhu 14 lach,
tuyén uc, va hach bach huyét, hodc cac té bao duoc thu thap tu khdi u hodc ¢cd trudng
4c tinh. Vi du duoc uu tién 1a cac té bao mién dich dugce sir dung lam cac té bao dé biéu
hién CAR.

Céc vi du vé “céc té bao mién dich” bao gff)m cacté bao T duong tinh vo1 CD4
am tinh v6i CD8, cac té bao T a4m tinh vi CD4 duong tinh v&i CDS, cac té bao T, céc
té bao af-T, cac té bao vo-T, cac té bao NK, va céc té bao NKT. Céc té bao mién dich
nhu vy bao gém cac té bao duogc chuan bi tir cac té bao mam da nang nhu cac té bao
iPS. Néu chiing bao gdm cac lympho bao hoic cac té bao tién than dd néu & trén, cac
nhom té bao khac nhau cé thé duoc sir dung. Nghia 13, cac t& bao don nhan mau ngoai
vi (peripheral blood mononuclear cell, PBMC) duoc thu thap tir mau ngoai vi c6 thé

cling c¢6 thé dugc trich dan lam vi du vé cac t€ bao mién dich.
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Trudce khi dua polynucleotit ctia sang ché vao, cc té bao dé biéu hién CAR co
thé dugc hoat hoa. Chiang han, chung c6 thé dugc kich thich bang khang thé khang CD3
va khang thé khang CD28 dé hoat hoa cac té bao dé biéu hién CAR. Cu thé hon, bang
cach nudi ciy trong hop nudi cy (nhu dia nudi ciy) duge pha khang thé khang CD3 va
khang thé khang CD28 trén bé mat nudi cdy, viéc kich thich cé thé dugc bd sung boi
khang thé khang CD3 va khang thé khang CD28. Ciing c6 thé thuc hién viéc kich thich
nay bang cach st dung céc hat tir dugc phit khang thé khang CD3 va khang thé khang
CD28 (chang han, Dynabeads T-Activator CD3/CD28 dugc cung cip bdi VERITAS).

Hon nita, nhu dugc thé hién trong phﬁn Vi du thuc hién sang ché sau day, dé
ngan chan sy can kit cua cac té bao cua sang ché, chét wc ché tyrosin kinaza co thé
duoc bd sung vao moi trudng trong qua trinh san xut cac té bao nay. Mot vi du vé chat
trc ché tyrosin kinaza nhu vay 13 dasatinib.

Dé ting ty 1¢ sdng/ty 1é ting sinh cua cac té bao, dich nudi cdy dugc bd sung yéu
t6 phat trién té bao T ¢ thé dugc sir dung trong qua trinh xtr 1y hoat héa. IL-2, IL-15,
IL-7, va tuong tu c6 thé duoc str dung lam cac yéu tb phat trién té bao T. Cac yéu t6
phat trién té bao T nhu IL-2, IL-15, IL-7, va tuong tu co thé duoc chuan bi theo cac
phuong phap thong thuong. Cac san pham c6 sin trén thi truong co thé ciing dugc s
dung. Mic du viéc st dung cac yéu td phat trién té bao T tir cac loai dong vat khong
phai 1a nguoi khong bi loai trir, thong thudng, cac yéu td phat trién té bao T c6 ngudn
gbc tir nguoi (ngay ca khi chung 13 loai téi to hop) van dugc st dung.

Thong thudng, dé sir dung nd (st dung cho dbi twong), cac té bao sau khi dua
vao polynucleotit ctia sang ché dugc ting sinh. Chang han, cac té bao di duoc dua vao
polynucleotit ctia sang ché dugc nudi ciy bang cach st dung dich nudi cay duge bd sung
yéu t6 phat trién té€ bao T (va duoc nudi cdy néu can thiét). Ngoai qua trinh nudi ciy
nay, c6 thé thuc hién qua trinh xtr Iy twong ty (hoat héa lai) nhu trong truong hop hoat

hoéa cac té bao biéu hién CAR.
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Hon nita, trong qué trinh nudi cy cac té bao cua sang ché, moi trudng dugc bd
sung huyét thanh (nhu huyét thanh ngudi hodc huyét thanh bao thai bd) ¢6 thé dugc st
dung. Tuy nhién, bang cach st dung méi trudng khong chtra huyét thanh, c6 thé chuan
bi céc té bao ¢6 wu diém 13 do an toan cao hon khi duoc st dung trong lam sang va it co
kha ning thé hién cac khac biét giita cac 16 huyét thanh. Khi sir dung huyét thanh, tot
hon 14 str dung huyét thanh ty than, nghia 13, huyét thanh dwoc thu thap tir di trong s&
duoc nhan céc té bao cua sang ché.

Hon nita, cac t& bao cta sang ché c6 thé 1a cac té bao trong d6 chirc ning cua cic
protein trc ché cac phan g mién dich qua muc va tuong ty (nhu cac chat kiém soat
mién dich) dugc e ché. Cac vi du vé cac protein nhu vdy bao gdm Programmed Death
1 (PD-1), PD-L1, PD-L2, CTLA-4, TIM-3, CEACAM (nhu CEACAM-1, CEACAM-
3, va CEACAM-5), LAG-3, VISTA, BTLA, TIGIT, LAIR1, CD160, 2B4, CD&0,
CD86, B7-H3 (CD276), B7-H4 (VTCN1), HVEM (TNFRSF14 hoac CD270), KIR,
A2aR, MHC nhom I, MHC nhom 11, va GALS9.

Hon nita, té bao cta sang ché co6 thé 1a té bao trong dé chic ning cua TCR nodi
sinh, HLA, va cac protein khac dugc urc ché dé tao diéu kién thuan loi cho qua trinh céy
ghép di sinh.

La phuong phap trc ché cac chirc ning cia protein, c6 phuwong phéap bét hoat gen
huéng dich gen ma hoa protein da néu ¢ trén, phuong phap st dung ARN soi kép
(double-stranded RNA, dsRNA), ching han, siRNA) bd sung cho cac san phim phién
mi cta gen di néu ¢ trén, phuong phap sir dung ARN ddi nghia bo sung vao cic san
pham phién ma, va phuong phéap str dung ARN c6 hoat tinh ribozyme cét cu thé cac san
pham phién ma da néu & trén. Ngoai ra, cic phuong phap chinh sira hé gen cai bién gen
dich béng cach st dung cac nucleaza dac hiéu vi tri (chéng han, cac nucleaza ngon tay
kém (zinc finger nucleases, ZEN), cac nucleaza hiéu tng gidng chat hoat hoa phién ma

(transcription activator-like effector nuclease, TALEN), cdc enzym pha vo soi kép ADN
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nhu CRISPR-Cas9) duoc sir dung mot cach thich hop dé trc ché cac chirc ning cia céc
chét dd néu & trén.

La phuong phap dua polynucleotit hodc vecto cua sang ché vao trong té bao, cic
vi du vé n6 bao gém cac phuong phap nhu cong nghé chuyén gen lipofection, vi tiém,
phuong phap canxi phosphat, phuong phap DEAE-dextran, dién di, va phuong phéap
sung hat. Ngoai ra, néu vecto cua sang ché 1a vecto retrovirut, mot té bao dong goi thich
hop co thé duoc chon dua trén trinh tu LTR va dong go6i trinh tu tin hi€u ma vecto do
s& hiru, va cac hat retrovirut c6 thé duge diéu ché bé“tng cach su dung nay. Cac vi du vé
cac té bao dong gbi bao gdom PG13, PA317, GP+E-86, GP+envAm-12, va Psi-Crip.
Ngoai ra, cac té bao 293 va cac té bao 293T co hiéu suit chuyén nhiém cao c6 thé duoc
str dung 1am cac té bao déng goi.

Hon nira, sau khi dua polynucleotit hodc vecto ctia sang ché vao trong té bao, su
biéu hién ctia CAR trong té bao d6 co6 thé dugc xac nhan bang cac phuong phap da biét
nhu phén tich té bao dong chay, RT-PCR, thim tach Northern, thim tich Western,
ELISA, va nhuém mién dich huynh quang.

Khang thé da dic hiéu

Nhu duogc thé hién trong phﬁn Vi du thuc hién sang ché dugc mo ta sau day, dich
ctia khang thé ciia sang ché, HLA-DR, tr& thanh khang nguyén bé mit té bao dic hiéu
v61 bénh ung thu mau. Do do, néu co thé tao ra cac té bao mién dich dbi véi cac té bao
ung thu mau bang cach sir dung khang nguyén nay lam chat danh dau va dat dugc viéc
1am t6n thuong té bao hodc twong tu, ¢ thé gop phan diéu tri bénh. La mot phuong thirc
cho phép liéu phap mién dich nhu vay, khang thé da dic hiéu dugc dé cap dén.

“Khang thé da dic hiéu” c6 nghia 1a khang thé don dong c6 nhiéu vi tri nhan biét
khang nguyén va c6 tinh dic hiéu gan két voi it nhat hai khang nguyén khac nhau.

Theo sang ché, khang thé da dic hiéu c6 khang thé cia sang ché hoic doan chirc

nang cua nod va vi tri nhan biét khang nguyén doi véi cac t€ bao mién dich. Cac t€ bao
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mién dich nhu vy khong bi gidi han dic biét, va 1a nhu da dugc 13y vi du trong phan
Céc té bao biéu hién thu thé khang nguyén kham da néu & trén, nhung tir quan diém la
c6 kha ning gy ton thuong té bao hodc twong tu 1én céc té bao dich nhu céc té bao ung
thu mau, céc té bao hiéu ung l1a dugc uu tién. Cac vi du vé cac té bao hiéu ung bao gff)m
céc té bao tiéu diét tu nhién (natural killer, NK), cac té bao don nhan, cac dai thuc bao,
va céc bach cau 4i nhan. Hon nita, cac khang nguyén ma khang thé da dic hiéu cta sang
ché c6 thé nhan dién trén cac té bao nhu vay bao gém céc thy thé kich thich hodc trc ché
¢4 mat trén bé mat cla cac té bao. Cac vi du cu thé hon vé n6 bao g@)m CD3,CDl16, B7-
H4, BTLA, CD4, CDS, CD25, CD27, CD28, CD32, CD56, CD137, CTLA-4, GITR,
HVEM, ICOS, LAG-3, NKG2D, 0X40, PD-1, TIGIT, TIM-3, VISTA, 4-1BB, KIR
duogc biéu hién boi NK, B7-1, B7-2, B7TH3, PD-L1, PD-L2, va TNFSF9.

Phuong 4n dugc uu tién ctia khang thé da dic hiéu cua sang ché 1a khang thé dac
hiéu kép, va cac vi du cu thé hon vé nd bao gom diabody dic hiéu kép (bispecific
diabody, BsDb), BsDb chudi don (single-chain BsDb, scBsDb), mién bién ddi ndi tiép
dic hiéu kép chudi don (single-chain bispecific tandem variable domain, scBsTafv), Fab
hoa tri ba duoc tao ra bang cong nghé Dock-and-Lock (dock-and-lock trivalent Fab,
DNL-(Fab)3), khang thé mién don (single domain antibody, sdAb), phitc chat khang thé
chudi don dic hiéu kép (bispecific single-stranded antibody complex, BssdAb), IgG
BsAb duoc tao ra bang k¥ thuat knobs-into-holes, loai dung hop Ig-scFv, lai dung hop
diabody-Fc, khang thé mién bién doi kép (dual variable domain antibody, DVD-IgG).

Hon nira, cac khang thé dic hiéu kép nhu vay co thé dugc san xuét boi nguoi cd
k¥ niang trong linh vyuc nay bang cach sir dung cac phuong phép thich hop di biét. Cac
vi du vé cac phuong phap d3 biét nhu vay bao gdm cac phuong phap san xuat tir mot té
bao dung hop khéc gitra té bao lai tao ra khéng thé va tuong tu, nhan dién HLA-DR, va
té bao lai ma tao ra khang thé va twong tu, nhan dién té bao mién dich (phuong phap

quadroma). Cac phwong phap vi du con bao gdm phuong phap gan két hoa hoc cac doan
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chirc ning ciia cac khang thé khac nhau nay (nhu Fab). Vi du cac phuong phap nay con
bao gém phuong phap dung hgp ADN mi hoa cac doan chirc ning cua cac khang thé
khac nhau nay thong qua doan lién két, dua cAu tric ADN tao ra vao trong té bao chu,
va tao ra dich khang thé dic hiéu kép tir té bao. Hon nita, cac phuong phap vi du bao
gdm cac phuong phéap thuc day qua trinh di dime héa cua cac khang thé khac nhau hodc
cac doan chuc nang cua nd, nhu Knob-into-Hole (Genentech), Triomab/Quadroma
(Trion Pharma/Fresenius Biotech), CrossMAb (Roche), ghép tinh dién thich Ung
(Amgen), LUZ-Y (Genentech), khang thé mién dugc thao tac k¥ thuat di truyén trao doi
so1 (Strand Exchange Engineered Domain body, SEEDbody) (EMD Serono), Biclonic
(Merus), va Duo Body (GenmabA/S), va phuong phap trao d6i Fab-ARM kiém soat
(controlled Fab-ARM exchange method, CFAF method) dugc mé ta trong cong bb don
quéc t& s6 WO02008/119353 va cong bd don qudc té s6 WO2011/131746, va phuong
phap dugc mo ta trong Chengbin Wu et al., Generation and Characterization of dual
Variable Domain Globulin Immunoglobulin (DVD-Ig™) Molecule, Springer Nature
Experiments, 2010.
Chat lién hop khang thé-dugc chat

Nhu duoge thé hién trong cac vi du dugc mo ta sau day, dich cuia khang thé cua
sang ché, HLA-DR, tr¢ thanh khang nguyén bé mit té bao dic hiéu véi bénh ung thu
mau. Do d6, sang ché c6 thé con bao gdm mot phuong an vé chat lién hop khang thé-
dugc chat (antibody-drug conjugate, ADC) dugc hinh thanh bang cach phdi hop khang
thé cua sang ché (dac biét 1a, cac khang thé nhan hoa) hoac doan chirc nang cia n6 véi
duoc chat.

Trong ADC cua sang ché, “duoc chat” c6 thé duge két hop v6i khang thé khong
bi gidi han cu thé, va céc vi du vé no bao gém cac chét gay doc té bao d3 biét trong linh
vuc nay. Cac vi du vé “cac chat gay doc té bao” bao gdm cac chat chdng ung thu nhu

irinotecan (CPT-11), chat chuyén héa irinotecan SN-38 (10-hydroxy-7-
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etylcamptothecin), adriamycin, taxol, 5-fluorouracil, nimustine, ranimustine,
temozolomide, va cac chit alkyl hoa khac, gemcitabine, hydroxycarbamit, va cic chat
ddi khang chuyén hoa khac, etoposide, vincristine, va cac alkaloit thuc vat khac,
mitomycin, bleomycin, va cac khang sinh chdng ung thu khac, cisplatin va cac thube
platin khac, sorafenib, erlotinib, va cac tdc nhan phan tr hudng dich khac, methotrexate,
cytosine arabinoside, 6-thioguanine, 6-mercaptopurine, xyclophosphamide, ifosfamide,
busulfan, MMAE (monometyl auristatin E), DM1 (mertansine), va calicheamicin. Cac
vi du vé cac chat gdy doc té bao con bao gdm cac chat dong vi phong xa nhu 2P, '“C,
1251 3y, 131], 186Re, 188Re, 9B, '!1]n, va *°Y. Cac chat gy doc té bao c6 thé 1a cac chat
nhay cam vé&i anh sang sir dung hoat tinh gay doc té bao, cu thé, cac chat ma ban than
chung, khi duoc hoat héa bang cach chiéu anh sang, s& thay doi thanh dang thé hién doc
tinh té bao (tinh doc d6i voi té bao), hodc cac chat gy san sinh cac chat gay doc té bao
(cac chét co tinh doc di véi té bao). Cac vi du vé chiing bao gdm céc chlorin, chlorine
e6, porfimer natri, talaporfin natri, verteporfin, va cac tién chéat va cic din xuét ctia no.
Ngoai ra, cac chat gay doc té bao bao gdm céc peptit doc, nhu saporin, ricin, va cac
protein 1am bat hoat ribosome (ibosome-inactivating protein, RIP) nhu doc t6 Shiga.
Hon nita, gan két giira khang thé va chat gy doc té bao co thé duge thuc hién
bang cach str dung cac phuong phap di biét trong linh vuc nay, va ca gan két truc tiép
va gian tiép déu co thé duoc chap nhan. Pdi véi gin két truc tiép, gin két dong hoa tri
c6 thé duoc sir dung. Di v6i gan két gian tiép, gan két qua doan lién két c6 thé duoc sir
dung. Cac k¥ thuat thong thuong lién quan dén cac doan lién két duoc mo ta, chang han,
trong Hermanson, G.T. Bioconjugate Techniques, Academic Press, 1996; Harris, J. M.
and Zalipsky, S. (Eds.), Poly(etylen glycol), Chemistry and Biological Applications,
ACS Symposium Series, 1997; Veronese, F. and Harris, J. M. (Eds.), Peptit and protein
PEGylation. Advanced Drug Degany Review 54(4), 2002. Ngoai ra, doan lién két c6
thé 1a doan lién két mach théng (doan lién két hoa tri hai) hoac doan lién két mach nhanh

(doan lién két hoa trj ba hodc 16n hon).
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Duoc pham

Sang ché lién quan dén dugc pham chira, lam thanh phan hoat tinh ctia né, khang
thé cua sang ché hodc vung bién d6i ctia nod, hodc ciu trac khang thé c6 né (cac té bao
biéu hién thy thé khang nguyén kham da néu ¢ trén, cac khang thé da dic hiéu, cac chat
lién hop khang thé-duoc chat (ADC), va tuong tu) (sau ddy don gian duoc goi 13 “khang
thé hodc loai twong tu cua sang ché”). Sang ché con dé xuit cac phuong phap dé diéu
tri bénh (chang han, bénh ung thu mau nhu bénh bach cau dong tay cép tinh) bao gom
budc st dung lugng c6 tac dung tri li¢u cua khang thé hodc loai tuong ty cla sang ché
cho dbi twong.

“Cac bénh” ma sang ché nham dén khong bi gi6i han dic biét mién 1a chung 1a
cac bénh lién quan dén cac té bao co HLA-DR la khang nguyén bé mit dic hiéu, va cc
vi du vé cac bénh nay bao g6m bénh ung thu mau. Céc vi du cu thé hon vé cac bénh nay
bao gdm bénh bach cau dong tuy cip tinh va cac bénh c6 lién quan cta nd (hdi ching
loan san tay (myelodysplastic syndrome, MDS), bénh bach cau nguyén bao lympho cap
tinh (acute lymphoblastic leukemia, ALL), u lympho té bao B 4c tinh, va da u tiry). “Cac
bénh ung thu mau” c6 thé bénh ung thu nguyén phat, bénh ung thu tai phat, bénh ung
thu thtr phat, hoac bénh ung thu di can. “Bénh bach cau dong tay cép tinh (AML)” dung
dé chi khdi u mau rai rac dugc dic trung badi su tang sinh tu sinh vo tinh cua cac té bao
dong tay chua truéng thanh co sy biét hoa va trudng thanh bi suy yéu. Pay ciing 13 bénh
ung thu dong tiy clia cac té bao mau, dugc dic trung boi sy ting sinh nhanh chéng ctia
cac té bao bénh bach ciu bit thuong trong tiry xwong, va két qua 13, chirc ning tao mau
binh thuong bi rc ché dang ké. Diéu nay dan dén cac tridu ching nhu giam bach cau,
thiéu mau, va giam tiéu cau.

“Duoc pham” ctia sang ché c6 thé chira, ngoai khang thé hoic loai twong tu cla
sang ché, cac thanh phan duoc dung b sung. Cac vi du vé cac thanh phan bd sung nhu

vay bao gém chét mang, chit nhil hoa, chit thAm udt, chat dém pH, méi truong, ta duoc,
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chét phan rd, chat dém, chat dang truong, chat huyén phu hoa, chit hoa tan, chit 1am
dju, chat on dinh, chit bao quan va chét khang khuén. Cu thé hon, c4c thanh phﬁn duoc
dung bd sung khac c6 thé bao gém, dbi véi cac ché pham dang 16ng nhu thudc tiém,
dung dich nuéc (nhu nude mudi sinh 1y, nuée dung cho thude tiém, nude mudi dém
phosphat, dung dich glucoza, va dung dich glyxerol), va nhom hydroxit, chang han. Pdi
v6i cac ché pham dang dong kho, cac vi du bao gdm, nhung khéng bi gi6i han &, duong
(nhu manitol, lactoza, va sucroza) va albumin. Hon nita, duoc pham ctia sang ché c6 thé
& dang b kit trong d6 cac thanh phan néu trén c6 thé dugc tron trude khi sir dung. Trong
truong hop str dung lam thude tiém, no ¢ thé con ¢ dang thude tiém duoc dua vao trong
ong tiém.

Duogc pham cua sang ché c6 thé chira chi khang thé hoic loai tuong tu ctia sang
ché 1am thanh phén hoat tinh, hodc n6 c6 thé chira khang thé hodc loai tuong tu va it
nhat mot chét tri ung thu khac. Ngoai ra, khang thé hoic loai tuong tu cua sang ché co
thé duoc st dung phdi hop voi cac chat chéng ung thu khac, do d6 gia ting tac dung
khang u. Cac chét chéng ung thu khac duoc st dung cho muc dich nhu vay co thé duoc
st dung cho ddi tuong d@)ng thot véi khang thé hodc loai tuong tu clia sang ché, mot
cach riéng r&, hoic lién tiép, va khoang cach dung thude co thé duoc diéu chinh. Céc vi
du vé “céc chat chéng ung thu” nhu vay bao g6m venetoclax, azacitidine, dasatinib,
cytarabine (Ara-C, Cytosar-U), enocitabine, quizartinib (AC220), sorafenib (BAY 43-
906), lestaurtinib (CEP-701), midostaurin (PKC412), carboplatin, carmustine,
chlorambucil, dacarbazine, ifosfamit, lomustine, mechlorethamine, procarbazine,
pentostatin, (2'-deoxycoformycin), etoposide, teniposide, topotecan, vinblastine,
vincristine, paclitaxel, dexamethasone, metylprednisolone, prednisone, all-trans retinoic
axit, arsenic trioxit, interferon-a, rituximab (Rituxan (nhan hiéu hang hoa da dugc dang
ky)), gemtuzumab ozogamicin, imatinib mesylate, Cytosar-U, melphalan, busulfan
(Myleran (nhan hi¢u hang hoa da dugc diang ky)), thiotepa, bleomycin, platinum
(cisplatin), xyclophosphamit (Cytoxan (nhan hi€u hang hoéa da duoc dang ky)),
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daunorubicin, doxorubicin, idarubicin, mitoxantrone, 5-azacytidine, -cladribine,
fludarabine, hydroxyurea, 6-mercaptopnudc tiéu, methotrexate, 6-thioguanine, cac chat
trc ché kiém soat mién dich (nhu cac khang thé khang PD-1), hoic phdi hop bat ky cua
chung, nhung khéng bi gidi han & cac chit c6 hoat tinh khang u. Ngoai ra, dugc pham
ctia sang ché va khang thé hoic loai twong tu cta sang ché ¢ thé dugc két hop véi cac
phuong phap diéu tri ung thu xa tri va liéu phap mién dich ung thu, khong bi giéi han &
hoa tri liéu bang cach sir dung cac chat chong ung thu di néu ¢ trén.

Hon nita, trong trudng hop ctia duge phim chia cac té bao cua sang ché, nd cd
thé chta cac thanh phan khac nhu dimetyl sulfoxit (DMSO) va albumin huyét thanh cho
muc dich bao vé cac té bao, va cac chat khang sinh cho muc dich ngan nhiém khuan.
Hon nita, né c6 thé chira cac xytokin, cac yéu td phat trién, cac steroit va cac yéu td hoat
héa té bao T khéc, cac vitamin, cac chat kich thich mién dich, va cac chét tc ché kiém
soat mién dich cho muc dich hoat hoda, ting sinh, hodc giy ra su biét hoa cia cac té bao,
va cac té bao ctia sang ché co thé duogc stir dung phdi hop vai cac thanh phan khac nay.

Phuong phép st dung dugc phém thay doi phu thudc vao loai chit can dugc st
dung, dang cua ché phém, tudi tac, trong lugng, gidi tinh, va tinh trang strc khoe cta doi
tuong, nhung nd c6 thé duoc sir dung hoic bang cach sir dung ngoai dudng tiéu hoa
(nhu st dung trong tinh mach, st dung trong dong mach, hodc st dung cuc bo) hoac
bang cach st dung qua duong miéng. Phuong phap str dung duoc wu tién 13 ngoai duong
tiéu hoa, va tdt hon nira 13, trong tinh mach. Ngoai ra, khong can dén viéc sir dung toan
than, viéc st dung cuc b c6 thé duoc thuc hién. La bién phap st dung cuc bd, viéc ti€ém
tryc tiép vao trong mo dich (nhu tiy xwong) c6 thé duoc lay lam vi dy.

Liéu lugng ctia duoc pham co thé thay d6i phu thudc vao tudi tac, trong lugng,
gidi tinh va tinh trang suc khoe cua ddi tuong, tién trién cua cac triéu chirng, va cac
thanh phan cta dugc pham duoc sir dung. Ngoai ra, biéu thoi gian sir dung thudc c6 thé

dugc di€u chinh mdt cach thich hop dua trén cac di€u kién nay, va ngoai liéu don, n6 co
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thé dugc st dung nhiéu 1an lién tuc hodc dinh ky, va thong thuong, khi sir dung khang
thé trong tinh mach, dbi voi nguoi 16n, liéu luong ndy nam trong khoang tir 0,1 dén
1000mg mdi 1kg thé trong mdi ngay, tot hon 1a tir 1 dén 100mg. Ngoai ra, khi sir dung
ADC, luong thudc duoc chira nim trong khoang tir 0,001 dén 1000mg mdi 1kg thé trong
mdi ngay ddi véi nguoi 16m, t6t hon 1a tir 0,01 dén 100mg. S 1an cac khang thé hoic
ADC nay duoc str dung c6 thé, ching han, mot 1an, hodc nhiéu lan cach nhau tir 1 ngay
dén 1 nam (chang han, mdi tudn, mdi 10 dén 30 ngay, hang thang, mdi 3 dén 6 thang,
mdi sau thang, hodc hiang nam).

Ngoai ra, ddi véi liéu lugng cua té bao (chang han, té bao biéu hién thu thé khang
nguyén kham) duoc st dung trong phuong phéap diéu tri ctia sang ché, trong mét 1an sir
dung, d6i véi ngudi 16n, n6 c6 thé duoc dat dén lugng nam trong khoang tir 1 x 10° dén
1 x 10'° té bao mbi 1kg thé trong, tot hon 1a tir 1 x 10* dén 1 x 10° té bao, va t6t hon nita
latr 1x 10° dén 1 x 108 t& bao. Khoang cach dung licu c6 thé, chang han, mdi tuan, mdi
10 dén 30 ngay, hing thang, mdi 3 dén 6 thang, héng nam, hoac tuong tu. Ngoai ra, cac
té bao cua sang ché c6 thé tang sinh tu than trong co thé cua d6i tuong st dung, do do
n6 co thé ciling 13 lidu duy nhat. Ngoai ra, sau khi str dung, s6 luong cua cac té bao cua
sang ché trong co thé c6 thé duoc theo ddi, va thoi diém ding thudce ¢ thé duge xac
dinh dua trén cac két qua.

Theo sang ché, 1a “d6i tuong” can duoc st dung khang thé hodc loai tuong tu
ctia sang ché, chang han, nhimg ngudi mac bénh ung thu mau, nhitng nguoi c6 thé tai
phat bénh ung thu mau, va nhimg ngudi di tai phat bénh ung thu mau co thé duoc dé
cap dén. Theo sang ché, “diéu tri” dung dé chi viéc lam giam céc triéu ching hodc cac
tri¢u chtiing di kém dac trung ctia bénh ung thu mau va tuong tu (cac triéu chung nhe),
ngan ngura hodc lam cham sy tram trong cua céc tri¢u chung, va cai thién céac bat thuong

vé gid tri xét nghiém 1am sang nhu sy gia tang cac t€ bao ung thu mau. Hon nira, viéc
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ngin ngira, 1am cham hodc 1am giam nguy co tai dién bénh ung thu mau ciing dugc bao
gom.

bac biét 1a, khang thé hodc loai tuong tu cua sang ché c6 thé thé hién tinh dic
hiéu alen ddi véi HLA-DR. Ddi v6i cac bénh nhan ung thu mau va twong tu bi tai phat
sau khi cdy ghép di sinh khong hop d6i HLA-DR, néu HLA-DR cua ngudi nhan (nhu
bénh nhin ung thu méu) 13 loai dwong tinh ma khang thé hoic loai twong ty cia sang
ché gin két v6i, va loai HLA-DR ctia ngudi cho 13 loai 4m tinh khong gén két voi khang
thé cua sang ché, sau d6 cac té bao CAR-T duoc chuin bi tir chinh bénh nhan di dugc
ciy ghép hoic tir cac té bao co nguodn gbc tir ngudi cho b thé tin cong dic hiéu vao
bénh ung thu mau ciia nguoi nhan.

Hon nira, khang thé cua sang ché gan két chi véi mot sd té bao binh thuong, nhu
cac té bao B, trong cac té bao mau binh thudng va khong gan két véi cac té bao don
nhan va tuong tu. Hon nira, né chi g:fm két voi mot phén clia cac té bao mam tao mau,
12 ngudn gdc clia tat ca cac té bao mau. Do do, ngay ca khi cac té bao CAR-T ty than
thong thuong va tuong tu dugc sur dung dé diéu tri cho cac bénh nhan ung thu mau va
tuong tu c6 HLA-DR duong tinh ma khang thé hoic loai twong ty ctia sang ché gan két
voi, cac té bao ung thu mau duoc loai bo, su tao mau binh thuong dugce duy tri béng cac
té bao am tinh ma khang thé hoic loai trong tu cta sang ché khong gan két véi, 1am cho
viéc diéu trj tré nén kha thi.

Vi du thwe hién siang ché

Sau day, sang ché s& dugc mo ta chi tiét hon dua trén cac vi du, nhung sang ché
khong bi gidi han ¢ cac vi du sau day. Cac vi du nay dugc thuc hi¢n br:ing cach st dung
cac nguyén liéu va cac phuong phap duoc thé hién duéi day.

MaAu bénh nhan
Tuay xuong c6 ngudn gdce tir cac bénh nhan mic bénh bach ciu dong tuy cap tinh

(AML) dugc thu thap tir xwong chau sau khi nhan dugc sy dong y. Céc té bao don nhan
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duogc tach ra bang cach st dung Ficoll Paque (GE Healthcare) va duoc st dung dé phan
tich.
Chuan bi khang thé don dong khang AML

Chu6t nhit BALB/c 6 tuan tudi (CLEA Nhat Ban) dugc gy mién dich bang cach
tiém cac dong té bao AML (KGla, THP-1, U937, HL60, va MOLM-13) vao trong dém
chan ctia chung. Sau 4 vong gy mién dich, cac lympho bao thu duoc tir cac hach bach
huyét viing kheo va cac té bao u tay chudt nhit SP2/0 dugce dung hop té bao bang cach
sit dung PEG 1500 (Roche Applied Science), va cac té bao sau d6 duoc gieo vao trong
cac dia 96 16 trong méi truong HAT dé lya chon céc té bao lai. Pé xac dinh té bao lai
ma tao ra cac khang thé don dong gin két véi cac té bao AML va khong gin két véi cac
té bao mau binh thudng, trude tién, cac dong té bao AML duoc phan tng véi cac khang
thé don dong trong phan ndi 1én trén cia mdi té bao lai, va sau d6, chiing dugc phan tng
v6i khang thé IgG khang chudt nhit d3 duoc danh ddu bang PE (BioLegend 405307) va
duoc phan tich bang phép phan tich t& bao dong chay. Sau d6, cac té bao don nhan mau
ngoai vi (PBMC) co nguén géc tor nguoi khoe manh dugec nhudém tuong tu, va sau khi
Iira chon té bao lai san sinh ra cac khang thé don dong ma khong gan két véi cac té bao
mau binh thuong, cac té bao va ph?m ndi 1én trén duoc luu trit va duge st dung dé sau
d6 phan tich.
Phan tich té bao dong chay

Cac huyén phu té bao don dugc nhudém bﬁng cac khang thé da duoc danh du
huynh quang. Dé nhudm, cac khang thé sau day duoc s dung: khang CD34-APC
(8G12, BD Biosciences), khang CD38-FITC (HIT2, BioLegend), khang CD3-Cy7PE
(UCHTI1, BioLegend), khang CD19-Cy7APC (HIB19, BioLegend), khang CD14-
BV510 (M5E2, BioLegend), khang HLA-DR-APC (L243, BioLegend), khang CD11c-
FITC (Bul5, BioLegend), khang CD19-PE (HIB19, BioLegend), khang CD279-BV510

(EH12,2H7, BioLegend), khang CD223-FITC (11C3C65, BioLegend), khang CD366-
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PE (F38-2E2, BioLegend), IgG-PE khang chudt nhit cia dé (405307, BioLegend),
F(ab')2-Alexa Fluor 647 khang chudt nhit cua dé (115-605-072, Jackson
ImmunoResearch), khang thé khiang EGFR dugc lién hop véi Biotin (Erbitux),
Streptavidin-PE (405204, BioLegend). KG2032 (IgG2a chudt nhit) duoc tinh ché bang
cach sir dung Protein G Sepharose 4 Fast Flow (GE Healthcare) va duogc sir dung dé
nhudm & né)ng do 10pg/ml. Viée phan tich va phan loai té bao duoc thuc hién bﬁng cach
st dung FACSCanto II hoac FACSAria II (BD Biosciences). Dir liéu dugc phan tich
bang cach sir dung phan mém FlowJo. Péi véi viéc phan tich bang cach sir dung céc té
bao T hoat héa, cac PBMC c6 ngudn gbc tir ngudi khoe manh duoc kich thich & 1 x
10%/ml bang 3pg/ml PHA trong ba ngay.

Xéc dinh khang nguyén KG2032 bang cach st dung thu vién ARN hudng din CRISPR

Trudc tién, thu dugc cac dong vo tinh cta cac té bao Daudi biéu hién protein
Cas9. Cu thé, cac té bao Daudi trudc tién duoc giy nhidm bang vecto lentivirut biéu
hién Cas9, va sau khi bo sung 10pg/ml blasticidin trong 4 ngay dé lua chon céc té bao
trong d6 vecto da dugc dua vao,viéc phan loai té bao don dugc thuc hién trén dia 96 13.
Sau khi khuéch dai cac té bao ndy, gen thong bao Cas9 (xem Tzelepis K et al., Cell Rep.
2016; 17(4): 1193-205) dugc dua vao dé lua chon cac dong vo tinh c6 hiéu sudt 1am bt
hoat gen t6t.

Tiép theo, thu vién CRISPR di duoc bat hoat gen toan bd hé gen ngudi (cung
cAp boi phong thi nghiém Yusa Lab cua Dai hoc Kyoto) duoc gay nhiém vao cac dong
vo tinh ctia cac té bao Daudi tao ra biéu hién protein Cas9 nay dé dat dugc hiéu suat dua
vao khoang 30%. Sau d0, 0,5ug/ml puromycin dugc bd sung trong 3 ngay dé lua chon
céc té bao ma thu vién CRISPR library da dugc dua vao. Cac té bao nay dugc kéo dai
hon nita, duoc nhudém bang 2 x 10° té bao véi KG2032, va 5 x 10° té bao dugc phan
loai tir phan doan c6 gan két KG2032 yéu (KG2032low). ADN duoc chiét ra tir cac té

bao sau khi phén loai bing cach st dung bo kit DNeasy Blood & Tissue Kits (QIAGEN),
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va phan tich NGS dugc thuc hién. ADN ciing dugc chiét tir 5 x 107 té bao trudc khi
phan loai bang cach st dung bo kit Blood & Cell Culture ADN Maxi Kit (QIAGEN) va
dugc st dung lam ddi ching.

Chuan bj céc té bao di dugc bat hoat gen

Pé tong hop ARN huéng dan (guide RNA, gRNA) dé 1am bét hoat gen HLA-
DR, b0 kit GeneArt Precision gRNA Synthesis Kit (Thermo Fisher Scientific) dugc st
dung. Hai loai gRNA sau ddy duoc tong hop:
trinh ty gRNA (1): GTGCGCTTCGACAGCGACGT (SEQ ID NO: 31), va
trinh ty gRNA (2): GACGGAGCGGGTGCGGTTCC (SEQ ID NO: 32).

Theo cong nghé di truyén, 2 x 10° té& bao Daudi dua vao cung vdi 1ug protein
TrueCut Cas9 v2 (Thermo Fisher Scientific) va 200ng gRNA di dugc chuan bi bang
cach sir dung hé chuyén nhiém (NEON Transfection System, Invitrogen). Chin ngay
sau, chiung dugc nhudém bang khang thé khang HLA-DR-APC, va cac té bao c6 HLA-
DR di dugc bét hoat gen duogc phan loai va dugc sir dung dé phan tich.

Xéc dinh epitop ciia KG2032

Nim thé kham cia HLA-DRB1*14:54 (duong tinh véi KG2032) va HLA-
DRB1*1502 (4m tinh v&i KG2032) duoc xay dung bang phuong phap PCR chong lap.
Céc thé kham di xay dung dugc dua vao trong cac té bao K562 bang cach str dung vecto
retrovirut, va hai ngay sau, chung dugc nhudém bﬁng KG2032 va L.243, va sy c6 mat
hodc sy vang mit cua sy gin két duge phan tich bang phép phan tich té bao dong chay.
Xay dung va chuan bi thu thé khang nguyén kham (CAR) 1

ADN b6 tro mi héa phan bién ddi ciia KG2032 thu duoc bang cach st dung b
kit SMARTer RACE 5'/3' Kit (Takara) va phuong phdp 5' RACE, va trinh tu cua n6
duoc xac dinh. Nhu duoc thé hién trén Fig.8A, chudi nhe (VL) va chudi nang (VH) duoc
dung hop bang cach sir dung phuong phap PCR chong lap, véi trinh tu doan lién két &

gitra. Hon nira, san phém tao ra, cung voi CD28 va CD3(, hoac CD8a, 4-1BB, va CD3(,
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dugc dung hop bang phuong phap PCR chong lip (tham khao trén Fig.8A 1a “28(” va
“BB(”) va dugc xen vao trong vecto retrovirut dé xdy dung véc to biéu hién KG2032-
CAR (con dugc goi la “KG2032-CD28-CD3{-CAR” va “KG2032-BBz-CAR” tuong
mg). Dé cho phép hiéu suit dua vao dugc do bang khang thé khang EGFR, trinh tu cia
EGFR thiéu hut mién noi bao dugc bd sung vao véc to biéu hién KG2032-CAR sau
CD3( theo céach tuan theo trinh tu T2A.
Chuén bj cac té bao CAR-T

Sau khi dua mdi véc to biéu hién KG2032 CAR vao trong céc té bao 293T bang
cach str dung Lipofectamine 2000 (Invitrogen) cung véi vecto Gag-pol va vectoVSV-
G, phan n6i 1én trén dugc thu thap sau 48 gid va 72 gio dé chuan bi vecto virut. Cac
PBMC c6 ngudn gdc tir nhitng ngudi khoe manh duoc kich thich bang khang thé khang
CD3 (OKT3, eBioscience) va khang thé khang CD28 (CD28,2, eBioscience) dé chuan
bi cac té bao T hoat hoa, ma sau d6 dugce gdy nhiém bang phan ndi Ién trén chira virut.
Sau d6, cac té bao T ma CAR di duoc dua vao duge nudi cdy trong méi trudng duge bd
sung 100IU/ml IL-2 trong 6 ngay. Khi bd sung dasatinib, né dugc dua vao & nong do
1uM vao ngay 4 dén 6. Vao ngay 6, hiéu suat dwa vao ciia CAR duoc phan tich bang
cach sir dung F(ab')2-Alexa Fluor 647 khang chudt nhit ctia dé (115-605-072, Jackson
ImmunoResearch) hoic khang thé khang EGFR dugc lién hop véi Biotin.
Do mtrc san sinh xytokin 1

Su san sinh xytokin ctia cac té bao KG2032-CAR-T hoic céc té bao T ddi chiung
dugc do bang cach st dung bo kit Human IFN-gamma Quantikine ELISA Kit/Human
IL-2 Quantikine ELISA Kit (R&D Systems). Cu thé, cac té bao hiéu ng va céc té bao
dich dugc dong nudi ciy trong dia 96 16, mdi loai & ndng do 1 x 10° té bao, va phan ndi
lén trén thu thap duoc sau 16-24 gio dugc lam lodng dé phu hop voi pham vi duong
cong chuan dé do.

Do hoat tinh gy doc té bao 1
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Kha ning gay ton thuong té bao khdi u cta cac té bao T duoc do bang xét nghiém
giai phong 3!Cr. 5 x 10° té bao dich duoc bd sung 25uCi dung dich natri cromat 5'Cr
(PerkinElmer), dugc 1 & 37°C trong 1,5 gio, va sau d6 duoc dong nudi cdy voi cac té
bao dich d3 duoc danh dau (1 x 10* té bao) va cac té bao hiéu tmg & cac ty 1& hiéu
tmg/dich khac nhau. 3'Cr duoc giai phong vao phan ndi 1én trén sau 4 gid dugc dém
bang may dém gamma. >'Cr d3 dugc giai phong hoan toan hodc tu phat dugce do bang
cach nudi cdy 1 x 10 té bao da dugc danh dau bang 1% Triton X-100 hodc trong moi
truong. Hoat tinh gdy doc té bao duoc tinh 1a [(Iwong giai phong 3'Cr dic hiéu - luong
giai phong 3'Cr tir phat)/(tong luong giai phong 3'Cr - lugng giai phong 3'Cr tir phat)] x
100.

Mo hinh chudt nhat ghép ngoai lai 1

KG1a-luc/venus dugc san xuat bang cach dua gen luxiferaza vao trong céc té bao
KG1la bang cach st dung vecto lentivirut. Chudt nhit NOD/SCID/IL-2Rynull (NOG)
cai (Japan CLEA), tir 6 dén 8 tuan tudi, dugc chiéu xa véi liéu buc xa 1,2 Gy, va sau do
4 x 10° t& bao KGla biéu hién luxiferaza (KGla-luc/venus) dugc tiém qua tinh mach
duoi. Nam ngay sau, VivoGlo Luciferin (Promega, 150mg/kg thé trong) dugc sir dung
trong mang bung, cac hinh anh dugc chup bing hé chup anh in vivo (in vivo imaging
system, IVIS), va dugc phan tich bang cich si dung phan mém Living Image
(PerkinElmer). Ngay tiép theo, 1-2 x 10° té bao CAR-T hoic té bao T ddi chimg duoc
tiém trong tinh mach, va viéc chup anh béng IVIS thuc hién héng tuan sau do.

Xay dung va chuan bi thy thé khdng nguyén kham (CAR) 2

Céc ADN b0 tro ciia cac viing bién ddi ctia chudi nhe va chudi ning cia KG2032
dugc dung hop véi cac ADN bo tro cia CD28 va CD3( bang phuwong phap PCR chong
lap. Ngoai ra, ADN b6 trg ciia T2A-IL-15 dugc dung hop véi KG2032 CAR bang
phuong phap PCR chong lip.

Chuén bj cac té bao CAR-NK
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Mau day ron (cord blood, CB) khong phan tng véi KG2032 duoc xac dinh bang
cach do kha ning phan Gmg cua KG2032 véi cac té bao B CD19+ bang cach phan tich
té bao dong chay. Cac té bao T duogc loai bo bang cach sit dung CD3 MicroBeads
(Miltenyi Biotec). Cac té bao don nhan CB di duoc 1am giam té bao T duoc kich thich
br:ing cac té bao K562-mb15-41BBL di duge chiéu xa vai lugng bire xa 100Gy va dugc
nuoi céy v6i su ¢6 mat cia 201U/ml IL-2. Sau 1 tuln, retrovirut mang ADN bo tro
KG2032-CAR-T2A-IL-15 dugc tai nap vao trong cac té bao NK c6 ngudn géc CB bang
cach su dung RetroNectin. Cac té bao sau d6 dugc kich thich lai br?mg cac té bao K562-
mb15-41BBL d3 duoc chiéu xa véi luong buc xa 100Gy, dugc nudi céy trong 1 tuan
nita, va dugc str dung cho cac thir nghiém tiép theo.

Do hoat tinh gay ddc té bao 2

Kha ning ciia cac té bao NK trong viéc phan giai cac té bao khdi u dich duge do
bang cac xét nghiém giai phong 3'Cr. Ngin gon 13, 6 x 10° té bao dich dugc danh diu &
37°C trong 1,5 gio bang 25 puCi [*'Cr]natri cromat (PerkinElmer). Cac té bao dich da
dugc danh dau (1 x 10%) duoc 1 v6i cac té bao hiéu ng trong 4 gio. Luong giai phong
SICr trong cac phan ndi 1én trén thu hdi duoc duoc dém bang may dém gamma. Tong
luong giai phong 3'Cr va luong giai phong 5'Cr tir phat duoc xac dinh bang cach u 1 x
10* dich d3 duoc danh ddu hodc trong 1% Triton X-100 hodc méi trudng nudi céiy. Hoat
tinh gay doc té bao dugc tinh 1a [(luong giai phong 3'Cr dic hiéu - lugng giai phong 3'Cr
tu phat)/(tong luong giai phong *'Cr - lwong giai phong *'Cr ty phat)] x 100.

Xét nghiém su mat hat cia CD107a

Céc té bao KG2032 CAR-NK hoic céac té bao NK dbi ching (2,5 x 10° té bao)
dugce dong nudi cay trong cac dia 96 15 véi cac té bao KGla AML hoic céac té bao BM
tir bénh nhan AML (5 x 10* t& bao) ¢ ty 1& hiéu qua:dich bang 5:1. Alexa Fluor 647
khang CD107a (1:50) va monensin (BD Biosciences, 1:1500) duoc bd sung khi bit dau

qua trinh 0. Sau khi 0 trong 5 gio, cac té bao duoc nhudm bang khang CD56-PE va duoc
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phan tich bang phép phan tich té bao dong chdy. Luu y rang, loai alen cia HLA-DR ctia
bénh nhan AML 1a DRB1*08:02/12:01.
Mo hinh chudt nhét ghép ngoai lai 2

Mo hinh AML rai rac dugc thiét 14p bang cach truyén tinh mach cac té bao KGla
AML vio trong chudt nhit NOD/SCID/IL-2Rynull (NOG) (In Vivo Science). Chudt
nhit NOG cai tir 6 dén 8 tuan tudi (duoc chiéu xa voi lugng birc xa 1,0-2,4Gy, 4-24 gid
trude khi cdy ghép) duge tiém trong tinh mach qua tinh mach dudi bang 1-4 x 10° té bao
KG1la-luc. Trong céac thi nghiém véi cac té bao KG2032 CAR-NK, 1,0—1,4 x 10° té bao
KG2032 CAR-NK hoic cac té bao NK ddi chimg duoc truyén vao ngay 1 va 3 sau khi
chuyén cac té bao AML. Mitc phat trién khoi u & chudt nhat dugc do bang cach do huynh
quang khi st dung luxiferin bang cach st dung IVIS.
Chuan bj cac té bao KG2032-CAR-T cai bién

Cac ADN bo tro cia céac vung bién d6i ctia chudi nhe va chudi nang cua KG2032
dugce dung hop véi cac ADN b6 tro CD8a, 4-1BB, va CD3( bang phuong phap PCR
chong ldp. Cac dot bién dé thay thé tyrosin trong motif CD3z ITAM trong trinh tu
KG2032 CAR bing phenylalanin dugc dua vao bang cach sir dung bo kit PrimeSTAR
Mutagenesis Basal Kit (Takara).
Chuan bj huyén phu té bao don cia cac té bao biéu mo niém mac

Dbé chuin bi cac huyén phu té bao don cua céac té bao biéu méd niém mac, cac
mang nhay duoc cit thanh cidc manh c6 chiéu day 3mm, duoc rira bang nude mudi dém
phosphat (phosphat-buffered saline, PBS) (Nacalai Tesque) ba 1an, va dugc 0 trong
HBSS (Nacalai Tesque) chira 10mM EDTA ¢ 37°C trong 30 phat. Cac té bao biéu mo
sau d6 duoc lam cho bong ra bang cach lic va dugc thu thip. Sau khi ly tim ¢ 400g
trong 5 phut, cac té bao duoc huyén phu héa trong TrypLE Express (Thermo Fisher

Scientific) chira 500U/ml ADNse I va duoc u ¢ 37°C trong 30 phtt. ADN duoc chiét ra
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tir cac té bao bang cach sir dung bo kit DNeasy Blood & Tissue Kit (QIAGEN). Viéc
phan loai HLA-DRBI dugc thuc hién bdi Phong thi nghiém HLA (Kyoto, Nhat Ban).
Do murc san sinh xytokin 2

Céc té bao KG2032-CAR-T cai bién hoic cac té bao T ddi ching duoc dong nudi
ciy voi cac té bao biéu mo rudt hoic cac té bao bénh bach cau (mdi loai 1 x 107 té bao)
trong 16 gid. Cac xytokin tiét ra trong phan ndi 1én trén ctia méi trudng déng nudi cly
té bao duoc do bang cach sir dung bo kit ELISA kit (IFN-y va IL-2; R&D Systems).
Do hoat tinh giy doc té bao 3

Kha ning giy doc té bao cia céac té bao KG2032-CAR-T cai bién dugc do bang
cac xét nghiém giai phong 3'Cr. 6 x 10° té bao dich dugc danh dau ¢ 37°C trong 1,5 gid
bang 25uCi [*'Cr]natri cromat (PerkinElmer). Céac té bao dich di dugc danh dau (1 x
10%) duoc 1 vai cac té bao hiéu ung trong 4 gid. Luong giai phong 3'Cr trong cac phan
ndi én trén thu hdi duge duoc dém bang may dém gamma. Tong luong giai phong 3'Cr
va luong giai phong 3'Cr ty phat duoc x4c dinh bang cach u 1 x 10* dich d3 dugc danh
dau hoic trong 1% Triton X-100 hodc mdi trudng nudi cdy. Hoat tinh giy doc té bao
duogc tinh 1a [(lwong giai phong 3'Cr ddc hiéu - luong giai phéng 3'Cr tu phat)/(tong
lwong giai phong >'Cr - luong giai phong 3!'Cr tu phat)] x 100.
Mo hinh chudt nhét ghép ngoai lai 3

Mo hinh AML rai rac dugc thiét 14p bang cach truyén tinh mach cac té bao KGla
AML vio trong chudt nhit NOD/SCID/IL-2Rynull (NOG) (In Vivo Science). Chudt
nhit NOG céi tir 6 dén 8 tuan tudi (duoc chiéu xa vai luong btrc xa 1,0-2,4Gy, 4-24 gio
trude khi cdy ghép) dugc tiém trong tinh mach qua tinh mach dudi bang 1-4 x 10° té bao
KGla-luc. Vao ngay 5, chudt nhit duoc truyén trong mang bung biang VivoGlo
Luciferin (Promega, 150mg/kg thé trong), va mitc do phat trién khdi u dugc do bang
cach quan sat huynh quang phat ra boi khéi u bang cach sir dung hé chup anh in vivo

(IVIS) bang phan mém Living Image Software (PerkinElmer). Chudt nhat sau d6 duoc
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tiém trong tinh mach bang1,1-2,2 x 10° té bao KG2032-CAR-T cai bién hoic céc té bao
T dbi ching.
Mo hinh chudt nhét ghép ngoai lai 4

DNA duge chiét ra tir cac té bao bang cach st dung bd kit DNeasy Blood &
Tissue Kit (QIAGEN). Viéc phan loai HLA-DRB1 dugc thyc hién béi Phong thi nghiém
HLA (Kyoto, Nhat Ban). Cac té bao AML mang HLA-DRBI phan tGng v6i KG2032
dugc su dung trong thir nghiém nay.

Viéc cdy ghép ndi tiy xuwong véi cac té bao BM tir cac bénh nhan AML duogc
thuc hién. Chudt nhat NOG cai tir 6 dén 8 tuan tudi duoc chiu xa véi luong buc xa
1,2Gy 4-24 gio trude khi cdy ghép, sau d6 duoc tiém trong xuong chay trai bang 4 x
10° té bao AML da dugc 1am thiéu hut CD3. Sau ngay sau, chudt nhét duoc tiém trong
tinh mach bang 2 x 109 t& bao KG2032-CAR-T cai bién hoic té bao T dbi chung. Mot
thang sau khi truyén, cac té bao BM duoc nhudm bang khang hCD45-Cy7APC(2D1,
BioLegend), khang hCD34-APC(8G12, BD Biosciences), khang hCD3-PE(HIT3a,
BioLegend), khang mTer119-PerCPCy5,5(Ter-119, BioLegend), va khang mCD45-
Cy7PE(30-F11, BioLegend), va duoc phan tich bang phép phan tich té bao dong chay.

Céac két qua cua cac thtr nghiém duogc thuc hién béng cach st dung cac nguyén
liéu néu trén va cac phuong phap duoc trinh bay dudi day.

Xac dinh khang thé don dong KG2032 dic hiéu AML

Véi muc dich thu duoc cac khang thé don dong dic hiéu AML (mAb), dau tién
thiét 1ap duoc khoang 14000 té bao lai tiét ra cac khang thé don dong (mAb) gan két véi
cac dong té bao AML va céc té bao AML khac nhau, c6 ngudn gdc tir cic té bao tuy
xuong (BM) cua cac bénh nhan AML.

Tiép theo, tir caic mAb nay, 1078 mAb khong gin két véi cac té bao nao khac
ngoai cac té bao B trong céc té bao don nhan mau ngoai vi (PBMC) tir ngudi cho khoe

manh duoc chon. Hon nita, cdc té bao BM cta bénh nhan AML dugc nhuém b?lng cac
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mADb (g vién nay, va cudi cing dong vo tinh c6 tén KG2032 1a mAb gan két dac hiéu
vo1 AML da duoc xac dinh.

KG2032, nhu dugc thé hién trén Fig.1A, khong thé hién sy gin két trong cic
PBMC nhét dinh c6 nguén géc tor nguoi cho khde manh dugce st dung dé sang loc. Mat
khéc, nhu duoc thé hién trén Fig.1B, KG2032 gén két v&i hau hét tat ca cac té bao bénh
bach cau ¢ 7 trong s6 14 bénh nhan AML.

Xac dinh khang nguyén duoc nhan biét boi KG2032

Trong budc dugc thé hién trén Fig.2A, viéc xac dinh khang nguyén dugc nhan
biét boi KG2032 duoc thyc hién. Trude tién, thu vién CRISPR da dugc lam bat hoat
gen hoan bd hé gen nguoi duoc dua vao trong cac té bao Daudi biéu hién protein Cas9
va cac té bao duoc cd dic trong d6 thur vién dugc dua vao bang cach sir dung puromycin.
Sau d6, cac té bao nay duoc kéo dai, 2 x 10% té bao duoc nhudm bang KG2032, va 5 x
10% phan doan ciia KG2032low 5% dugc phan loai (Fig.2B).

Sau d6, nhd viéc phan tich cac trinh tir cia gRNA dugc dua vao trong céc té bao
trude khi phan loai va vao trong céac té bao KG2032low sau khi phan loai bang cach st
dung phuong phap giai trinh tu thé hé tiép theo (NGS), HLA-DRA, HLA-DRBI1, CIITA,
va CD74 (Fig.2C) dugc xac dinh 1a cac phan tir duoc hudng dich bdi cac gRNA xen
duogc lam giau dang ké trong cac té bao KG2032low. Xét thay rang hai phan tir sau can
thiét cho HLA-DR dé biéu hién trén bé mit té bao, cho rang KG2032 nhan biét HLA-
DR. Do d6, viéc phan tich gan két ciia KG2032 véi cac té bao Daudi thiéu HLA-DR,
nhu duoc thé hién trén Fig.2D, gin két nay khong duoc quan sat thiy, diéu nay chi ra rd
rang rang khang nguyén nhan biét boi KG2032 1a HLA-DR. Hon nita, nhu dugc thé
hién trén Fig.2E, 8 dong v6 tinh trong s6 32 dong vo tinh va khac véi KG2032, va ciing
da 1am rd dugc rang khang nguyén nhan biét bai 8 dong vo tinh 1a HLA-DR.

Céc trinh ty axit amin cta cic ving bién ddi cia cac khang thé khang HLA-DR

nay cua sang ché duoc thé hién trong cac bang 1 va 2 dudi day. Céc trinh tir axit amin
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cua cac CDR dugc xac dinh tir cac vung bién d6i boi Kabat dugc thé hién trong cac bang
3 va 4 dudi day.

Bang 1

Déng vo tinh sé Ving bién doi cia chudi nang (VH)
QVQLQQSGPELVRPGVSVKISCKGSGYTFTD
YAIHWFRQSHAKSLEWIGSISTYSGNPNYNQ |
KG2032 NFKGKATMTVDKSSSTAYMELARLTSEDSA | (SEQID: 4)
IYYCARYSELVFDYWGQGTTLTVSS

EVQLQQSGPDLVKPGASVKISCKASGYSFTG
YYMHWVKQSHGKSLEWIGRVNPDNGGTSY
KG19833 NQKFKGKAILTVDKSSSTAYMDLRSLTSEDS| (SEQ ID: 37)
AVYYCARNHYYGYSDYGMDYWGQGTSVTV
ss

QVQLQQSGAVLARPGASVKLSCKASGYTFTS
YWMQWVKQRPGQGLEWIGAIYPGDGDTRYT
KG1982 QKFKGKATLTADKSSSTAYMQLSSLTSEDS | ‘SEQID:45)
AVYYCAREGAYYVLFDYWGQGTTLTVSS

EVQLQQSGPELVKPGASVKISCRASGYTFTD
YNIHWVKQSHGKSLEWIGYIYPYNGGTGYN
aAML191872 | oKFKSKATLTVNNSSSTAYMDLRSLTSEDS | ‘SEQID: 53)
AVSYCAREARYPYGMDYWGQGTSVTVSS

EVQLQQSGAELVKPGASVKLSCTASGFNIKD
TYMHWVKQRPEQGLYWVGWIDPANGNTKH
KG19130 DPRFQDTATITADTTSNTAYLQLSSLTSEDT | (SEQID: 61)
ALYYCARSLRYWCFDVWGAGTTVTVSS

QVQLQQSGAELARPGASVKLSCKASGYTFTN
HWMQWIKQRPGQGLEWIGAIYPGDGDTRYS
KaG19122 QKFKGKATVTTDKSSSTAYMQLSSLASEDS | (SEQID: 69)
AVYYCARRGFGYYDVMDYWGQGTSVTVSS

QVTLKESGPGILQSSQTLSLTCSFSGFSLSTS
GIGVGWIRQPSGKGLEWLAHIWWNDNYYYN
aAML191870  |ya| RSRLTISKDTSNNQVFLKIASVDAADTAT| (SEQID:73)
YYCARSSYFGNHLYYFDYWGQGTTLTVSS

EVHLVESGGGLVKPGGSLKLSCAASGFIFSS
YAMSWVRQTPEKRLEWVATISGGGTYIYYPD
KG2053 SVKGRFTISRDNAKNTLYLQMSSLRSEDTA | (SEQID:77)
MYYCARGENWFAYWGQGTLVTVSA

QVQLQQSGAELARPGASVKLSCKASGYTFTN
HWMQWIKQRPGQGLEWIGAIYPGDGDTRYS
KG19214 QKFKGKATVTTDKSSSTAYMQLSSLASEDS | (SEQID: 69)
AVYYCARRGFGYYDVMDYWGQGTSVTVSS
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Béng 2

Dong vo tinh s6

Ving bién doi cia chudi nhe (VL)

KG2032

DIKMTQSPSSMYASLGERVTITCKASQDIYS
YLSWFQQKPGKSPKTLIYRANRLVDGVPSRF
SGSGSGQDYSLTISSLEYEDLGIYYCLHNDE
FPWTFGGGTKVEIK

(SEQID: 8)

KG19833

DIVMTQSPSSLSVSAGEKVTMSCKSSQSLLN
SGNQKNYLAWYQQKPGQPPKLLIYGASTRES
GVPDRFTGSGSGTDFTLTISSVQAEDLAVYY
CQNDHSYPYTFGGGTKLEIK

(SEQ ID: 41)

KG1982

DIVLTQSPASLAVSLGQRATISCRASKSVSTS
GYNYMHWYQQKPGQPPKLLIYLASNLESGV
PARFSGSGSGTDFTLNIHPVEEEDAATYYCQ
HSRELPWTFGGGTKLEIK

(SEQID: 49)

aAML191872

DIQMTHSPASLSASVGETVTITCRASGNIHN
YLAWYQQKQGKSPQLLVYNAKTLPDGVPSR
FSGSGSGTQYSLKIYSLQTEDFGSYYCQHFW
TTPYTFGGGTKLEIK

(SEQ ID: 57)

KG19130

DIVMTQSHKFMSTLVGDRVSITCKASQDVS
TTVAWYQQKPGQSPKLLIYSASYRYTGVPDR
FTGSGSGTDFTFTISSVQAEDLAVYYCQQHY
STPPTFGGGTKLEIK

(SEQID: 65)

KG19122

DIVMTQSHKFMSTSVGDRVSITCKASQDVS
TTVAWYQQKPGQSPKLLIYSASYRYTGVPDR
FTGSGSGTDFTFTISSVQAEDLAVYYCQQHY
STPPTFGGGTKLEIK

(SEQID: 65)

aAML191870

DIVMTQSHKFMSTSVGDRVSITCKASQDVS
TTVAWYQQKPGQSPKLLIYSASYRYTGVPDR
FTGSGSGTDFTFTISSVQAEDLAVYYCQQHY
STPPTFGGGTKLEIK

(SEQID: 65)

KG2053

DIVMTQSHKFMSTSVGDRVSITCKASQDVS
TTVAWYQQKPGQSPKLLIYSASYRYTGVPDR
FTGSGSGTDFTFTISSVQAEDLAVYYCQQHY
STPPTFGGGTKLEIK

(SEQID: 65)

KG19214

DIVMTQSHKFMSTSVGDRVSITCKASQDVS
TTVAWYQQKPGQSPKLLIYSVSYRYTGVPDR
FTGSGSGTDFTFTISSVQAEDLAVYYCQQHY
STPPTFGGGTKLEIK

(SEQID: 79)
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Béang 3

(89 “01 03s) AQNAGAAD49Y| (L9 Q1 03S) MNNOSAHLADADHAIY| (99 ‘Al O3S) OAMHN VIC6TOA
(9L “Q1 038S) AVAMN3ID| (SL:0103S) ONASAAAIALDDOSIL| (vL ‘A1 03S) SNVAS ESOCON
(Z¢L ‘a1 038) AQJAATHNODIASS| (1L “Q103S) SHTVINAAANONMMIH| (0L ‘01 03S) OADIOSL| OLBISTIAVE
(89 ‘a1 033) AQANAGAADIDY| (L9 -QI 03S) MAOSAYLADADDAIY| (99 ‘Al DIS) OAMHN CCIBION
(09 ‘a1 03%) AQIOMAYTS| (6S°QI03S) | QDIUJAHNLNONVLAIM| (8S 01 D3S) HANALQ OET6ION
(25 Q1 03%) AQANSDAdAYY3| (1S 01 03S) SHANONADLOONAJAIA| (0S ‘0l O3S) HINAQ| CLBI6TIAVE
(vv “Q1 03S) AQ4IAAAVD3| (Ev -1 03S) MNINOLANLADADDAIY| (T¥ ‘Al 03S) OAMAS <861
(9€ Q1 03S) AGADAGSADAAHN| (SE QI 03S) ONANONASLOONGANAY| (7E QI O3S) HANAAD EEB6TIOA
(€ -Q103s) AQ4AT3SA| (T Q1038) ONINONANDNOSALSIS| (T QI D3S) HIVAQ CEOTOM
€400 cyad 1400 0s yun oA duoq
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Tinh dic hiéu alen cia HLA-DRBI duoc nhan biét boi KG2032

Do tinh da hinh cao cia HLA-DRBI, céc tac gia sang ché di nghién ctru cac alen
nao ctia HLA-DRB1 duoc nhan biét. Két qua la, nhu duoc thé hién trén Fig.3, KG2032
giin két v6i cac té bao K562 bicu hién HLA-DRB1*0404, 0405, 0410, 0803, 0901, hogc
1454. Mit khac, KG2032 khong gin két véi cac té bao K562 biéu hién HLA-
DRB1*0101, 0403, 0802, 1101, hoac 1502.

Hon nita, nhu dugc thé hién trén Fig.4A, KG2032 khong gin két véi cac té bao
bat ky nao trong s6 cac PBMC tir ngudi cho ¢6 gen HLA-DRB1 am tinh véi KG2032
(0403/0802). Khi mau ngoai vi tor nguoi cho c6 gen HLA-DRB1 duong tinh véi
KG2032, nghia 1a 0901, dugc nhudém, cé su gén két duoc quan sat théy véi cac té bao
B va cac té bao T hoat hoa, nhung sy gin két nay cuc ky yéu so v6i khang thé khang
HLA-DR L243 hién cé.

Ngoai ra, nhu dugc thé hién trén Fig.4A, KG2032 khong gén két vé6i cac té bao
don nhan hodc mot sb té bao T ma L.243 g:fm két véi, nghia la cac té bao biéu hién HLA-
DR. Ngoai ra, nhu dugc thé hién trén Fig.4B, su an két cia KG2032 véi céc té bao bénh
bach cau da quan sat thdy ¢ cic bénh nhan AML c6 gen HLA-DRBI1 duong tinh véi
KG2032.

Khi cac té bao tiy xuwong tir ngudi cho ¢6 cac gen HLA-DRB1 duong tinh véi
KG2032 0410 va 0803 dwoc nhudm, su gin két duoc quan sat thiy véi cac té bao mam
tao mau (CD34+CD38-) va céc té bao tién than tao mau (CD34+CD38+), nhung sy gin
két nay cuc ky yéu so v6i khang thé khang HLA-DR L1243 hién c6. Hon nita, nhu dugc
thé hién trén Fig.4C, KG2032 chi gén két voi mot nhom rat nho cac té bao mam tao mau
ma [.243 gin két v6i, nghia 1a cac té bao biéu hién HLA-DR.

Tir cac két qua nay, cac tng dung vi du sau ddy cua KG2032 trong qua trinh diéu

tri AML c6 thé duoc xem xét.

69



(1) O cac bénh nhan AML tai phat sau khi cay ghép di sinh khong hop doi HLA-
DR, néu HLA-DR cua nguoi nhan (bénh nhan méc bénh bach cﬁu) 1a loai duong tinh
vo1 KG2032 va loai HLA-DR cua nguoi cho la loai am tinh vo1 KG2032, cac té bao
CAR-T c6 ngudn gdc KG2032 duoc tao ra tir chinh bénh nhan dugc cdy ghép hoic cac
té bao T c6 ngudn gdce tir nguoi cho s& tin cong dic hiéu bénh bach cau ctia nguoi nhan
(Fig.5A).

(2) KG2032 chi gin két voi cac té bao nhit dinh nhu cac té bao B trong cac té
bao mau binh thudng, va né khong gan két véi tat ca cc té bao mam tao mau dong vai
tro 1a ngudn cua tat ca cac té bao mau. Do d6, ngay ca khi cac té bao CAR-T tu than
thong thuong duogc s dung dé diéu tri & cac bénh nhan AML c6 loai HLA-DRB1 duong
tinh vi KG2032, cac té bao bénh bach cau s& duoc loai bo, va su tao mau binh thuong
s& duoc duy tri bang céac té bao am tinh véi KG2032. Do dé, cho rang day 1a phuong
phap diéu tri kha thi (Fig.5B).

Xéc dinh epitop dugc nhan biét bai KG2032

Dé xac dinh epitop dugc nhan biét boi KG2032, cdc trinh tu axit amin ctia HLA-
DRB1*1454 (duong tinh véi KG2032) va HLA-DRB1*1502 (am tinh v&i KG2032)
duoc so sanh (Fig.6). Hon nira, nhu duoc thé hién trén Fig.7A, véc to biéu hién biéu
hién protein kham cua HLA-DRB1*1454 va HLA-DRB1*1502 dugc tao ra béng cach
sir dung phuong phap PCR chong lap. Véc to ndy sau d6 dugc dua vio trong cac té bao
K562 boi retrovirut, va duoc nhudm biang KG2032 va L243 hai ngay sau dé phan tich
su ¢co mat hoac su Véng mat cua su gén két béng cach phan tich té bao dong chay. Két
qua 13, nhu duoc thé hién trén Fig.7B, Vung3 (A.A. 74-89) duogc thé hién trén Fig.6 da
dugc chimg minh 14 can thiét cho sy gin két cia KG2032.

Hon nita, khi so sanh céc trinh ty axit amin cia Ving3 ciia HLA-DRB1 ma gan
két v6i KG2032 va HLA-DRBI1 khéong gin két, nhu dugc thé hién trén Fig.7C, dd nhan

thdy rang axit amin & vi tri 86 lu6n ludn 1a axit aspartic (D) trong HLA-DR khong gan
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két voi KG2032, trong khi d6 né 1 serin (S), valin (V), hodc alanin (A) trong HLA-DR
gin két.

Do d6, serin (S) & vi tri 86 cia HLA-DRB1*0405, ma gén két véi KG2032, dugc
thay thé bang axit aspartic (D) va dugc biéu hién trong cac té bao K562. Két qua 13, phat
hién ra rang su gin két cua L243 dugc duy tri, nhung su gin két cia KG2032 da bi mat
di, nhu dugc thé hién trén Fig.7D.

Tir cac phat hién nay, di ching minh dwoc rang dé KG2032 gin két, axit amin ¢
vi tri 86 cua Vung3 phdi 14 axit amin khac v&i axit aspartic (nhu serin, valin, hodc
alanin).

Phat trién cac té bao CAR-T c6 ngudn gdc tir ngudi cho c6 DR khdng phan tng véi
KG2032

Thu thé khang nguyén kham chira ving bién doi cia KG2032 (KG2032-CAR)
duoc chuan bi. Trude tién, ADN bd tro cua phén bién ddi ctia KG2032 thu duoc béng
phuong phap 5' RACE bang cach st dung SMARTer RACE 5'/3' Kit (Takara), va trinh
tw cta né duoc xac dinh. Sau do, nhu duoc thé hién trén Fig.8A, chudi nhe (VL) va
chudi nang (VH) dugc dung hop bang cach st dung phuong phap PCR chong lip, ¢o
trinh tu doan lién két & gifra. Sau do, chudi nay, cung vdi CD28 va CD3(, hoac CD8a,
4-1BB, va CD3(, dugc dung hop bang phuong phap PCR chong lap, tao ra hai loai
KG2032-CAR (KG2032-CD28-CD3(-CAR va KG2032-BBz-CAR). Cau hinh cia cac

CAR nay duogc thé hién trong bang 5 dudi day.
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Tiép theo, KG2032 CAR duogc dua vao trong cac lympho bao T c6 ngudn gdc tir
ngudi cho c6 HLA-DRBI am tinh v6i KG2032 (0403/0802) bang cach sir dung vecto
retrovirut, tao ra cac té bao KG2032-CAR-T (Fig.8B va Fig.8C).

Do d6 chudn bi dugc cac té bao CAR-T, khi dugc dong nudi cdy véi cac té bao
KGla, ma KG2032 gin két véi, tao ra IFN-y va IL-2, va biéu hién hoat tinh gy doc té
bao, nhu duoc thé hién trén Fig.8D va Fig.8E. Mt khac, khi dugc dong nudi cay véi
cac té bao THP-1, ma KG2032 khong gin két, quan sat thiy khéng c6 su san sinh
xytokin hodc hoat tinh giy doc té bao.

Hon nita, cac két qua nay da dugc quan sat cho du phan tir déng kich thich 13
CD28 hodc 4-1BB, nén trong cac thu nghiém sau day, chi c6 KG2032-CAR (KG2032-
BBz-CAR), trong d6 4-1BB 1a phan tir dong kich thich, dugc danh gia.

Tiép theo, dé ngan chdn su can ki¢t ctia cac té bao CAR-T, mot nd luc di duoc
thuc hién dé bod sung dasatinib, mot chét tc ché tyrosin kinaza, trong qua trinh tao ra cac
té bao CAR-T. Két qua 13, nhu duoc thé hién trong cac hinh v& tir Fig.8F dén Fig.8H,
viéc xtr 1y bang 1uM dasatinib da thiic ddy sy ting sinh cua cac té bao KG2032-BBz-
CAR-T, trong ltc sy biéu hién cta céc phan tir danh dAu su can kién (PD-1, TIM-3, va
LAG-3) giam xudng. Ngoai ra, IL-2 su san sinh xytokin trong qua trinh déng nudi ciy
vo1 KGla tang Ién.

Tiép theo, sau khi cay ghép cac té bao KG1la biéu hién luxiferaza vao trong chudt
nhit NOG, céc té bao KG2032-BBz CAR-T duoc sur dung, va tac dung khang bénh bach
clu cta né duoc danh gia. Két qua la, nhu dugc thé hién trén Fig.8I va Fig.8J, da quan
sat théy tac dung khang bénh bach cau rd rét.

Phat trién cac té bao CAR-NK c6 ngudn goc tir nguoi cho ¢6 DR khong phan mg véi
KG2032
Vecto dé dong biéu hién thy thé khang nguyén kham dugc dung hop vao ving

bién ddi ctia KG2032 c6 CD28 va CD3( va IL-15 dugce tao ra. Sau dé, cac té bao NK
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biéu hién thy thé khang nguyén kham nay (cac té bao CAR-NK) duoc chuan bi va dugc
ddng nudi cdy voi dong té bao co ngudn gdc tir bénh bach cau dong tay cap tinh & ngudi
(cac té bao KGla). Két qua 1a, mac du khong dugc thé hién trong cac hinh v&, cac té bao
CAR-NK con dugc phat hién l1a thé hién hoat tinh gay doc té bao. Hon nita, phat hi¢n ra
rang khi cac té bao CAR-NK duoc sir dung cho chudt nhit duoc cay ghép cac té bao
KGla, ciing di quan sat thdy tic dung khang u r rét.

Dé giai thich cu thé, cac tac gia sang ché da tao ra cac cdu trac KG2032 CAR cho
cac té bao CAR-NK bang cach dung hop cac ving bién d6i cua KG2032, CD28, va
CD3(. Ngoai ra, cac tac gia sang ché da thiét ké vecto retrovirut dé dong biéu hién IL-
15 cung v6i KG2032 CAR dé gia tang sy ting sinh va sy sdng sot cta cac té bao CAR-
NK. Céc tac gia sang ché da kéo dai cac té bao NK tir cac té bao CB cuia ngudi bi giam
té bao T mang HLA-DRBI1 khong phan img vi KG2032 nho sy kich thich bang cac té
bao K562 da duoc chiéu xa biéu hién phdi tir 4-1BB va IL-15 gan két mang. Muoi bn
ngay sau khi bat dau nuoi cdy, cac tac gia sang ché da phan tich cac té bao NK c6 ngudn
gbc tir CB ma di duogc tai nap retrovirt bang KG2032 CAR/IL-15 (Fig.9A-Fig.9C).

Su mét hat CD107a gia ting dang ké trong cac té bao KG2032 CAR-NK so véi
cac té bao NK khong duoc tai nap khi dong nudi ciy véi cac té bao KGla hodc cac té
bao AML nguyén phat c6 ngudn gdc tir bénh nhan, nhung khong ting trong cac té bao
KG1la thiéu hut HLA-DRBI (Fig.9D).

Céc té bao KG2032 CAR-NK st dung hoat tinh gay doc té bao dang ké chong
lai cac té bao KGla va cac té bao AML nguyén phat ¢ ngudn goc tir bénh nhan, nhung
khong chéng lai cac té bao KGla thiéu hut HLA-DRBI (Fig.9E).

Hon nita, cac té bao KG2032 CAR-NK lam giam dang ké ganh ning bénh bach
cau va kéo dai su séng trong md hinh ghép ngoai lai & chudt nhit da néu & trén dya trén
su cdy ghép té bao KGla AML (Fig.9F-Fig.9H).

Phat trién cac té bao KG2032 CAT-T cai bién
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Hoi chirng giai phong xytokin (cytokine release syndrome, CRS) nghiém trong
c6 thé 1am gia ting sy biéu hién HLA-DR trong cac mé khéng tao mau. Do do, CRS
nghiém trong nén duoc tranh dé t6i da héa sy an toan ciia cac té bao KG2032-CAR-T.
D3 bao céo rang viée cai bién cac cau traic CAR c6 thé ngin ngira CRS nghiém trong
ma khong 1am mat di hiéu qua cua cac té bao CAR-T (Ying,Z. et al.A safe and potent
anti CD19 CAR-T cell therapy. Nat Med 25, 947-953 (2019).
https://doi.org:10.1038/s41591-019-0421-7). Do d6, d¢ lam giam sy san sinh xytokin
bang cac té bao CAR-T trong qua trinh dong nudi cay voéi cac té bao AML, céc tac gia
sang ché da thay d6i trat ty cua chudi niang (VH) va chudi nhe (VL) trong mién nhan
dién khang nguyén, kéo dai chiéu dai ciia viing ban 18/xuyén mang ciia CD8a, va do d6
cAu trac KG2032 CAR dugc cai bién. Hon nita, dé lam suy yéu thém ntra tin hiéu hoat
héa CAR, cac dot bién duoc dua vao trong hai trong sb6 ba mién motif hoat héa trén co
so thu thé mién dich tyrosin (immunoreceptor tyrosine-based activation motif, ITAM)
cua trinh ty CD3( (Feucht,J. et al.Calibration of CAR activation potential directs
alternative T cell fates and therapeutic potency.Nat Med 25,82-88(2019)). Luu ¥ ring,
ciu tric ciia KG2032 CAR ci bién nay duoc thé hién trong bang 5 & trén.

Trudc tién, cac tic gia sang ché da phan tich sy tiét IFN-y boi cac té bao KG2032-
CAR-T ban dau hoic céc té bao KG2032-CAR-T cai bién sau khi ddng nudi ciy véi cac
té bao KGla AML. Két qua 13, su tiét IFN-y boi cac té bao KG2032-CAR-T cai bién
dugc gidm so véi cac té bao KG2032-CAR-T ban dau, va xac nhan duoc ré“mg cac dot
bién nay lam suy yéu tin hiéu hoat hoa CAR.

Tiép theo, cic tac gia sang ché da phan tich cac muec tiét IFN-y va IL-2 bai cac
té bao KG2032-CAR-T cai bién sau khi ddng nudi ciy voi cac té bao biéu mé rudt binh
thuong duoc tinh ché tir rudt non chua bi anh huong cua cac bénh nhan méc bénh ung
thu két trang hodc cac t& bao KGla. Két qua 13, cac té bao KG2032-CAR-T cai bién

khong dugc hoat hoa bang cach dong nudi cay voi cac t€ bao biéu mo rudt binh thuong
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mang HLA-DRBI1 phan tng véi KG2032. Mit khac, cac té bao KG2032-CAR-T cai
bién duy tri hoat tinh gy doc té bao chong lai cac té bao KGla AML va cac té bao AML
nguyén phét c6 ngudn gde tir bénh nhén.

Ngoai ra, cac té bao KG2032-CAR-T cai bién duoc st dung cho chudt nhét duoc
ciy ghép cac té bao KGla AML. Két qua 13, bang cach sir dung cac té bao KG2032-
CAR-T cai bién di 1am giam déng ké s6 luong cia cac té bao KGla AML duogc ghép
trong chudt nhit va kéo dai thoi gian sdng cta chung. Luu ¥ rang, khong quan sat thiy
ddc tinh rd rang nao & chudt nhét duoc diéu tri béng cac té bao KG2032-CAR-T cai
bién.

Hon nira, cac té bao KG2032-CAR-T cai bién dugc sir dung cho chuot nhit thiéu
hut mién dich dugc cdy ghép cac té bao AML c6 ngudn gdc tir bénh nhan (Fig.10A).
Két qua 13, cac té bao KG2032-CAR-T cai bién da tiéu diét cac té bao AML nguyén
phat dugc ghép & chudt nhét thiéu hut mién dich (Fig.10B va Fig.10C). Luu ¥ rang,
khoéng quan sat thay doc tinh rd rang nao ¢ chudt nhat dugce st dung céc té bao KG2032-
CAR-T cai bién.

Kha ndng ap dung cong nghié¢p

Nhu dugce mo ta ¢ trén, theo sang ché, béng cach hudng dich HLA-DR, la khang
nguyén bé mit t& bao dic hiéu véi cac bénh ung thu mau nhu bénh bach cau dong tuy
cép tinh, nén c6 thé diéu tri bénh béng cach su dung cac khang thé nhan biét khang
nguyén ndy hodc cac doan chirc ning cta nd, hodc bang cich sir dung thu thé khang
nguyén kham hodc loai tuong tu co6 no.

Dic biét 13, cac khang thé nhu vy c6 thé thé hién tinh dic hiéu alen d6i v6i HLA-
DR. Ddi véi cac bénh nhan ung thu mau tai phat sau khi cay ghép di sinh khong hop doi
HLA-DR, néu HLA-DR ciia ngudi nhan (bénh nhan ung thu mau) 1a loai dwong tinh
gin két v6i khang thé cua sang ché, va loai HLA-DR ciia nguoi cho 13 loai am tinh

khong gin két v6i khang thé cua sang ché, sau do cac té bao CAR-T c6 ngudn gdc tir
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khang thé ctia sang ché duoc tao ra tir cac té bao ¢ ngudn goc tir ngudi cho c6 thé tin
cong dic hiéu cac té bao ung thu mau cta ngudi nhan.

Hon nita, néu khang thé cia sang ché gin két chi véi mot sb té bao, nhu cac té
bao B, trong céc té bio mau binh thudng va khong gan két voi cac té bao don nhan va
tuong ti, ngay ca khi cac té bao CAR-T ty thin binh thudng va tuong tu duoc st dung
dé diéu tri trong cac bénh nhan ung thu mau c6 HLA-DR duong tinh gin két v6i khéng
thé cua sang ché, cac té bao ung thu mau duogc loai bo, su tao mau binh thuong dugc
duy tri bai cac t& bao am tinh khong gin két v6i khang thé cua sang ché, 1am cho viéc
diéu trj tré nén kha thi.

Do do, sang ché c6 thé duoc st dung trong cac tac nhan tri liéu cho bénh ung thu

mau va su phat trién cua bénh nay, va tuong tu.
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YEU CAU BAO HQ

1. Ché pham dé diéu tri bénh ung thu mau, trong d6 ché pham nay bao gém: khang thé
nhén biét HLA-DR hoic doan chirc nang cua no.
2. Ché pham theo diém 1, bao gdm: té bao mién dich biéu hién thy thé khang nguyén
kham c6 khang thé hoic doan chirc ning ciia né.
3. Ché phém theo diém 1, bao gém: khang thé da dic hiéu c6 khang thé hodc doan chirc
nang ctia nd va vi tri nhan biét khang nguyén d6i véi té bao mién dich.
4. Ché pham theo diém 1, trong d6 khang thé hodc doan chiic niang cta n6 khong gin
két véi cac té bao don nhan.
5. Ché pham theo diém 4, bao gdm: té bao mién dich biéu hién thy thé khang nguyén
kham c6 khang thé hoic doan chirc niang ciia no.
6. Ché phém theo diém 4, bao gém: khang thé da dic hiéu c6 khang thé hodc doan chirc
ning ctia nd va vi tri nhan biét khang nguyén d6i véi té bao mién dich.
7. Ché pham theo diém 1, trong d6 khang thé hodc doan chirc ning ctia n6 gin két véi
loai alen cuia HLA-DRBI trong do6 vi tri 86 1a axit amin khac vdi axit aspartic, nhung
khong gan két voi loai alen cia HLA-DRB1 ma vi tri 86 1a axit aspartic.
8. Ché pham theo diém 1, trong d6 khang thé:

gin két v6i ving chira trinh ty axit amin tir cac vi tri 74 dén 89 cuia HLA-DRBI,
trong do6 axit amin & vi tri 86 1a axit amin khéc véi axit aspartic, nhung

khong gin két voi viing chtra trinh ty axit amin tir cac vi tri 74 dén 89 ctia HLA-
DRBI, trong do6 axit amin & vi tri 86 la axit aspartic.
9. Khéang thé nhan biét HLA-DR hodc doan chirc nang cua no, co dAu hiéu duoc mo ta
trong mot trong sd cac muc tir (a) dén (i) sau day:

(a) bao gom:
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ving bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chtra céc trinh ty axit amin dwgc néu trong cac SEQ ID NO: 1 dén 3, trong tng,

ving bién doi ciia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cac SEQ ID NO: 5 dén 7, tuong Ung;

(b) bao gdm:

ving bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chura céc trinh ty axit amin duoc néu trong cac SEQ ID NO: 34 dén 36, twong tng, va

ving bién doi ciia chudi nhe bao gém cac viing quyét dinh tinh bo tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cdc SEQ ID NO: 38 dén 40, tuong ing;

(c) bao gom:

ving bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chura céc trinh tu axit amin duoc néu trong cac SEQ ID NO: 42 dén 44, twong tng, va

ving bién ddi ctia chudi nhe bao gdm céac ving quyét dinh tinh b tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cac SEQ ID NO: 46 dén 48, tuong ing;

(d) bao gdom:

vung bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chtra cac trinh ty axit amin dugc néu trong cac SEQ ID NO: 50 dén 52, tuong ung, va

ving bién ddi ctia chudi nhe bao gdm céac vung quyét dinh tinh bo tro tir 1 dén 3
chtra cac trinh ty axit amin duoc néu trong cac SEQ ID NO: 54 dén 56, twong ting;

(¢) bao gom:

ving bién d6i cua chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chtra céc trinh ti axit amin duoc néu trong cac SEQ ID NO: 58 dén 60, twong tng, va

vung bién doi ciia chudi nhe bao gdm cac viing quyét dinh tinh bo tro tir 1 dén 3
chtra c4c trinh ty axit amin dwoc néu trong cac SEQ ID NO: 62 dén 64, tuong mg;

(f) bao gom:
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ving bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chura céc trinh tir axit amin duoc néu trong cac SEQ ID NO: 66 dén 68, tuong tng, va

ving bién doi ciia chudi nhe bao gdm cac ving quyét dinh tinh bo tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cdc SEQ ID NO: 62 dén 64, tuong Ung;

(g) bao gdm:

ving bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chura céc trinh ty axit amin duoc néu trong cac SEQ ID NO: 70 dén 72, twong tng, va

ving bién doi ciia chudi nhe bao gém cac viing quyét dinh tinh bo tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cdc SEQ ID NO: 62 dén 64, tuong ing;

(h) bao gom:

ving bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chura céc trinh tu axit amin duoc néu trong cac SEQ ID NO: 74 dén 76, twong tng, va

ving bién ddi ctia chudi nhe bao gdm céac ving quyét dinh tinh b tro tir 1 dén 3
chtra cac trinh ty axit amin dugc néu trong cdc SEQ ID NO: 62 dén 64, tuong ing; va

(i) bao gdm:

vung bién d6i cta chudi ning bao gém cac ving quyét dinh tinh bd tro tir 1 dén
3 chtra cac trinh ty axit amin dugc néu trong cac SEQ ID NO: 66 dén 68, tuong ung, va

ving bién ddi ctia chudi nhe bao gdm céac vung quyét dinh tinh bo tro tir 1 dén 3
chtra céc trinh ty axit amin dugc néu trong cac SEQ ID NO: 62, 78 va 64, tuong ung.
10. Té bao mién dich biéu hién thu thé khang nguyén kham c6 khang thé hoic doan chirc
nang ctia n6 theo diém 8 hoic 9.
11. Duoc phém bao gém: té bao mién dich biéu hién khéng thé hodc doan chirc nang
ctia n6 theo diém 8 hodc 9, hoidc thu thé khang nguyén kham bao gdm khang thé hoic

doan chtrc ndng cua no.
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12. Ché pham duoc str dung cho bénh nhan méc bénh ung thu mau di dugc ciy ghép
céc té bao mam tao mau,

trong d6 ché phdm nay bao gém khang thé nhan biét HLA-DR hoic doan chirc
nang cua no,

nguoi cho cac té bao mam tao mau va bénh nhan c6 céc loai alen HLA-DR khac
nhau, va

khang thé hodc doan chitc ning cta nd gan két voi HLA-DR cua bénh nhan

nhung khong gan két véi HLA-DR ctia ngudi cho.
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Danh muc trinh tu
<?xml version="1.0" encoding="UTF-8"7?>
<!DOCTYPE ST26SequencelListing PUBLIC "-//WIPO//DTD Sequence Listing
1.3//EN" "ST26Sequencelisting V1 3.dtd">
<ST26Sequencelisting dtdversion="V1l 3" fileName="IBPF23-516WO.xml"
softwareName="WIPO Sequence" softwareVersion="2.3.0"
productionDate="2023-11-14">
<ApplicantFileReference>IBPF23-516WO</ApplicantFileReference>
<EarliestPriorityApplicationIdentification>
<IPOfficeCode>JP</IPOfficeCode>

<ApplicationNumberText>JP2022-188561</ApplicationNumberText>
<FilingDate>2022-11-25</FilingDate>
</EarliestPriorityApplicationIdentification>
<ApplicantName languageCode="en">0SAKA
UNIVERSITY</ApplicantName>
<InventionTitle languageCode="en">ANTIBODY AGAINST BLOOD
CANCER</InventionTitle>
<SequenceTotalQuantity>79</SequenceTotalQuantity>
<SequenceData sequencelDNumber="1">
<INSDSeq>
<INSDSeq length>5</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..5</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="gl">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>DYAIH</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelDNumber="2">
<INSDSeg>
<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
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<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g2">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>SISTYSGNPNYNQNFKG</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="3">
<INSDSeqg>
<INSDSeq length>8</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..8</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g3">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>YSELVFDY</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequencelIDNumber="4">
<INSDSeg>
<INSDSeq length>117</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
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<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..117</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg4">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>QVQLQOSGPELVRPGVSVKISCKGSGYTFTDYATIHWFRQSHAKS
LEWIGSISTYSGNPNYNONFKGKATMTVDKSSSTAYMELARLTSEDSAIYYCARYSELVEDYWGQGTT
LTVSS</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequencelIDNumber="5">
<INSDSeq>
<INSDSeq length>11</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..11</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g5">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>KASQDIYSYLS</INSDSeq sequence>
</INSDSeqg>

3/45



</SequenceData>
<SequenceData sequenceIDNumber="6">
<INSDSeg>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..7</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g6">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>RANRLVD</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelDNumber="7">
<INSDSeq>
<INSDSeq length>9</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..9</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g7">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
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<INSDSeq_ sequence>LHNDEFPWT</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="8">
<INSDSeg>
<INSDSeq length>107</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..107</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg8">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>DIKMTQSPSSMYASLGERVTITCKASQDIYSYLSWEFQQKPGKSP
KTLIYRANRLVDGVPSRFSGSGSGQODYSLTISSLEYEDLGIYYCLHNDEFPWTFGGGTKVEIK</INS
DSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequencelIDNumber="9">
<INSDSeqg>
<INSDSeq length>484</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..484</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g9">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>synthetic
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construct</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MDMRTPAQFLGILLLWFPGIKCDIKMTQSPSSMYASLGERVTIT
CKASQDIYSYLSWEFQOKPGKSPKTLIYRANRLVDGVPSRFSGSGSGODYSLTISSLEYEDLGIYYCLH
NDEFPWTFGGGTKVEIKRGSTSGSGKPGSGEGSQVQLOQSGPELVRPGVSVKISCKGSGYTEFTDYATH
WFRQSHAKSLEWIGSISTYSGNPNYNQONFKGKATMTVDKSSSTAYMELARLTSEDSATYYCARYSELV
FDYWGQGTTLTVSSAAAIEVMYPPPYLDNEKSNGTITHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLA
CYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKEFSRSADAPA
YOOGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGER
RRGKGHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="10">
<INSDSeq>
<INSDSeq length>485</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..485</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="glO">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>synthetic
construct</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MDMRTPAQFLGILLLWFPGIKCDIKMTQSPSSMYASLGERVTIT
CKASQDIYSYLSWEFQQOKPGKSPKTLIYRANRLVDGVPSRFSGSGSGQDYSLTISSLEYEDLGIYYCLH
NDEFPWTFGGGTKVEIKRGSTSGSGKPGSGEGSQVOLOQSGPELVRPGVSVKISCKGSGYTFTDYATH
WEFRQOSHAKSLEWIGSISTYSGNPNYNONFKGKATMTVDKSSSTAYMELARLTSEDSATYYCARYSELV
FDYWGQGTTLTVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAG
TCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAP
AYQQOGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGE
RRRGKGHDGLYQGLSTATKDTYDALHMQALPPR</INSDSeq_sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIDNumber="11">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
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<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gll">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKFPGGSCMAALTVTLMVLSSPLALAGDTRPRFLEQVKHEC
HEFNGTERVRFLDRYFYHQEEYVRFDSDVGEYRAVTELGRPSAEYWNSQKDLLEQRRAAVDTYCRHNY
GVGESFTVQRRVYPEVTVYPAKTQPLOHHNLLVCSVNGFYPGSIEVRWEFRNGQEEKTGVVSTGLIQNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSLTSPLTVEWRARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequencelDNumber="12">
<INSDSeq>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="gl2">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
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</INSDSeq feature-table>

<INSDSeq sequence>MVCLKFPGGSCMAALTVTLMVLSSPLALAGDTRPRFLEQVKHEC
HEFNGTERVRFLDRYFYHQEEYVREDSDVGEYRAVTELGRPSAEYWNSQKDLLEQRRAAVDTYCRHNY
GVVESFTVORRVYPEVTVYPAKTQPLOHHNLLVCSVNGEFYPGSIEVRWERNGOEEKTGVVSTGLIQNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSLTSPLTVEWRARSESAQSKMLSGVGGEVLGLLFLGAGLE'T
YFRNQKGHSGLQPTGFLS</INSDSeq_sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="13">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl3">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKLPGGSCMAALTVTLMVLSSPLALAGDTQPRFLWQGKYKC
HEFNGTERVQFLERLFYNQEEFVRFDSDVGEYRAVTELGRPVAESWNSQKDILEDRRGQVDTVCRHNY
GVGESFTVQRRVHPEVTVYPAKTQPLOHHNLLVCSVSGFYPGSIEVRWFRNGQEEKAGVVSTGLIQNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVMSPLTVEWRARSESAQSKMLSGVGGFVLGLLFLGAGLFI
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="14">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq_division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>

<INSDFeature quals>
<INSDQualifier>
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<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl4d">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPRFLEYSTGEC
YEFEFNGTERVRFLDRYFYNQEEYVRFDSDVGEYRAVTELGRPSAEYWNSQKDILEDRRALVDTYCRHNY
GVGESFTVQORRVHPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWERNGOEEKTGVVSTGLIHNG
DWTFOQTLVMLETVPRSGEVYTCOQVEHPSVTSPLTVEWSARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelDNumber="15">
<INSDSeqg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl5">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKLPGGSCMAALTVTLMVLSSPLALAGDTQPRFLKQDKFEC
HFFNGTERVRYLHRGIYNQEENVREFDSDVGEYRAVTELGRPVAESWNSQKDFLERRRAEVDTVCRHNY
GVGESFTVQRRVHPEVTVYPAKTQPLOHHNLLVCSVSGFYPGSIEVRWFRNGQEEKAGVVSTGLIQNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVMSPLTVEWRARSESAQSKMLSGVGGFVLGLLFLGAGLFI
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>

</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="16">
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<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="glé">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPRFLEYSTGEC
YFEFNGTERVRLLERHFHNQEELLRFDSDVGEFRAVTELGRPVAESWNSQKDILEDRRAAVDTYCRHNY
GAVESFTVQORRVHPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWERNGOEEKTGVVSTGLIHNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="17">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl7">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
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</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPREFLEYSTSEC
HEFFNGTERVRFLDRYFHNQEEFVREFDSDVGEYRAVTELGRPAAEHWNSQKDLLERRRAEVDTYCRHNY
GVVESFTVORRVHPKVTVYPSKTQPLOHHNLLVCSVSGEFYPGSIEVRWERNGOEEKTGVVSTGLIHNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEVLGLLFLGAGLE'T
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="18">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl8">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKLPGGSCMTALTVTLMVLSSPLALAGDTRPRFLWQLKFEC
HFFNGTERVRLLERCIYNQEESVREFDSDVGEYRAVTELGRPDAEYWNSQKDLLEQRRAAVDTYCRHNY
GVGESFTVQRRVEPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWEFRNGOQEEKAGVVSTGLIQNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="19">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
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<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="gl9">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPREFLEYSTSEC
HFFNGTERVRYLDRYFHNQEENVRFDSDVGEFRAVTELGRPDAEYWNSQKDLLEQKRGRVDNYCRHNY
GVVESFTVORRVHPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWERNGOEEKTGVVSTGLIHNG
DWTFOQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="20">
<INSDSeqg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g33">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>synthetic
construct</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature> B
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKFPGGSCMAALTVTLMVLSSPLALAGDTRPRFLEQVKHEC
HFFNGTERVRFLDRYFYHQEEYVREFDSDVGEYRAVTELGRPDAEYWNSQKDLLEQRRAEVDTYCRHNY
GVVESFTVQRRVYPEVTVYPAKTQPLOHHNLLVCSVNGFYPGSIEVRWFRNGQEEKTGVVSTGLIQNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSLTSPLTVEWRARSESAQSKMLSGVGGFVLGLLFLGAGLFT
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeqg>

12/45



</SequenceData>
<SequenceData sequenceIDNumber="21">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg34">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>synthetic
construct</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKFPGGSCMAALTVTLMVLSSPLALAGDTRPREFLEQVKHEC
HFFNGTERVRFLDRYFYHQEEYVRFDSDVGEYRAVTELGRPDAEYWNSQKDLLEQRRAAVDTYCRHNY
GVVESFTVQRRVYPEVTVYPAKTQPLOHHNLLVCSVNGEFYPGSIEVRWERNGOEEKTGVVSTGLIQNG
DWTFOQTLVMLETVPRSGEVYTCQVEHPSLTSPLTVEWRARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIlDNumber="22">
<INSDSeqg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg22">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
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sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPREFLEYSTGEC
YFENGTERVRFLDRYFYNQEEYVREDSDVGEYRAVTELGRPDAEYWNSQKDFLEDRRALVDTYCRHNY
GVGESFTVQRRVHPKVTVYPSKTQPLOHHNLLVCSVSGEFYPGSIEVRWFRNGOQEEKTGVVSTGLIHNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWSARSESAQSKMLSGVGGFVLGLLFLGAGLFT
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="23">
<INSDSeqg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g23">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPRFLEYSTSEC
HEFNGTERVRFLDRYFYNQEEYVRFDSDVGEFRAVTELGRPDEEYWNSQKDFLEDRRAAVDTYCRHNY
GVGESFTVQRRVHPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWEFRNGQEEKTGVVSTGLIHNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEVLGLLFLGAGLET
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelIDNumber="24">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
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<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g24">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPREFLEYSTSEC
HFFNGTERVRFLDRYFHNQEENVRFDSDVGEFRAVTELGRPDAEYWNSQKDILEDERAAVDTYCRHNY
GVVESFTVORRVHPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWERNGOEEKTGVVSTGLIHNG
DWTFOQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="25">
<INSDSeqg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g25">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
N </INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPRFLEYSTSEC
HFFNGTERVRFLDRYFHNQEENVRFDSDVGEFRAVTELGRPDAEYWNSQKDILEDERAAVDTYCRHNY
GVGESFTVQRRVHPKVTVYPSKTQPLOHHNLLVCSVSGEFYPGSIEVRWERNGQEEKTGVVSTGLIHNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEVLGLLFLGAGLET
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YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="26">
<INSDSeq>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g26">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPREFLEYSTSEC
HFFNGTERVRFLERYFHNQEENVRFDSDVGEYRAVTELGRPDAEYWNSQKDLLEDRRALVDTYCRHNY
GVGESFTVQRRVHPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWERNGOEEKTGVVSTGLIHNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGEFVLGLLFLGAGLET
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIlDNumber="27">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier_value>protein</INSDQualifier_value>

</INSDQualifier>
<INSDQualifier id="qg27">
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<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPREFLEYSTSEC
QFFNGTERVRFLDRYFHNQEEFVREFDSDVGEYRAVTELGRPDAEYWNSQKDLLERRRAEVDTYCRHNY
GVVESFTVQRRVHPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWFRNGQEEKTGVVSTGLIHNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGFVLGLLFLGAGLFT
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequencelDNumber="28">
<INSDSeq>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g28">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLRLPGGSCMAVLTVTLMVLSSPLALAGDTRPRFLEYSTSEC
HEFNGTERVRFLERYFHNQEENVRFDSDVGEYRAVTELGRPDAEYWNSQKDLLEQRRAAVDTYCRHNY
GVVESFTVQRRVHPKVTVYPSKTQPLOHHNLLVCSVSGEFYPGSIEVRWFRNGQEEKTGVVSTGLIHENG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGFVLGLLFLGAGLFT
YFRNQKGHSGLQPRGFLS</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIDNumber="29">
<INSDSeg>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
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<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g29">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKLPGGSCMTALTVTLMVLSSPLALSGDTRPRELWQPKREC
HEFFNGTERVRFLDRYFYNQEESVRFDSDVGEFRAVTELGRPDAEYWNSQKDILEQARAAVDTYCRHNY
GVVESFTVQRRVQPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWFLNGQEEKAGMVSTGLIQNG
DWTEFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGFVLGLLFLGAGLFTI
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIlDNumber="30">
<INSDSeq>
<INSDSeq length>266</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..266</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g30">

<INSDQualifier name>organism</INSDQualifier name>
N <INSDQualifﬁer_value>Homo
sapiens</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MVCLKLPGGSCMTALTVTLMVLSSPLALSGDTRPRFLWQPKREC
HFFNGTERVRFLDRYFYNQEESVRFDSDVGEFRAVTELGRPDAEYWNSQKDILEQARAAVDTYCRHNY
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GVGESFTVQRRVQPKVTVYPSKTQPLOHHNLLVCSVSGFYPGSIEVRWFLNGQEEKAGMVSTGLIQNG
DWTFQTLVMLETVPRSGEVYTCQVEHPSVTSPLTVEWRARSESAQSKMLSGVGGFVLGLLFLGAGLFT
YFRNQKGHSGLQPTGFLS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="31">
<INSDSeq>
<INSDSeq length>20</INSDSeq length>
<INSDSeq moltype>DNA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..20</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>other
DNA</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g31">

<INSDQualifier name>organism</INSDQualifier_name>
B <INSDQualifier value>synthetic
construct</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>gtgcgcttcgacagcgacgt</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIlDNumber="32">
<INSDSeqg>
<INSDSeq length>20</INSDSeq length>
<INSDSeq moltype>DNA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..20</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>other
DNA</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g32">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>synthetic
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construct</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq_sequence>gacggagcgggtgcggttcc</INSDSeq_sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIlDNumber="33">
<INSDSeg>
<INSDSeq length>499</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..499</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g36">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>synthetic
construct</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>MGWSCIIFFLVATATGVHSQVQLQQSGPELVRPGVSVKISCKGS
GYTFTDYATHWFRQSHAKSLEWIGSISTYSGNPNYNONFKGKATMTVDKSSSTAYMELARLTSEDSAT
YYCARYSELVFDYWGQGTTLTVSSGSTSGSGKPGSGEGSDIKMTQSPSSMYASLGERVTITCKASQDT
YSYLSWFQQKPGKSPKTLIYRANRLVDGVPSRESGSGSGODYSLTISSLEYEDLGIYYCLHNDEFPWT
FGGGTKVEIKRAAAFVPVFLPAKPTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DIYIWAPLAGTCGVLLLSLVITLYCNHRNKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGG
CELRVKFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPOQEGLEFNELQKD
KMAEAFSEIGMKGERRRGKGHDGLFQGLSTATKDTFDALHMQALPPR</INSDSeq_sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelDNumber="34">
<INSDSeg>
<INSDSeq length>5</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..5</INSDFeature location>
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<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g38">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>GYYMH</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="35">
<INSDSeq>
<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg40">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq_ sequence>RVNPDNGGTSYNQKFKG</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequencelIDNumber="36">
<INSDSeg>
<INSDSeq length>13</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
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<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..13</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="qg42">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>NHYYGYSDYGMDY</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="37">
<INSDSeqg>
<INSDSeq length>122</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..122</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg44">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>EVQLQQSGPDLVKPGASVKISCKASGYSFTGYYMHWVKQSHGKS
LEWIGRVNPDNGGTSYNQKFKGKAILTVDKSSSTAYMDLRSLTSEDSAVYYCARNHYYGYSDYGMDYW
GQGTSVTIVSS</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIDNumber="38">
<INSDSeg>

22/45



<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g46">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>KSSQSLLNSGNQKNYLA</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIDNumber="39">
<INSDSeq>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..7</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="qg48">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>GASTRES</INSDSeq sequence>
</INSDSeqg>
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</SequenceData>
<SequenceData sequenceIDNumber="40">
<INSDSeg>
<INSDSeq length>9</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..9</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g50">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>QNDHSYPYT</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelDNumber="41">
<INSDSeq>
<INSDSeq length>113</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..113</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="gb52">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
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<INSDSeq sequence>DIVMTQSPSSLSVSAGEKVTMSCKSSQSLLNSGNQKNYLAWYQQ
KPGQPPKLLIYGASTRESGVPDREFTGSGSGTDFTLTISSVQAEDLAVYYCONDHSYPYTFGGGTKLE I
K</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="42">
<INSDSeq>
<INSDSeq length>5</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..5</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g54">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>SYWMQ</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIlDNumber="43">
<INSDSeqg>
<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g56">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
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musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq_sequence>AIYPGDGDTRYTQKFKG</INSDSeq_sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequencelIDNumber="44">
<INSDSeg>
<INSDSeq length>10</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..10</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g58">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>EGAYYVLFDY</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequencelIDNumber="45">
<INSDSeqg>
<INSDSeq length>119</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..119</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier value>protein</INSDQualifier value>

</INSDQualifier>
<INSDQualifier id="g60">
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<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>QVQLQQOSGAVLARPGASVKLSCKASGYTFTSYWMQWVKQRPGQG
LEWIGAIYPGDGDTRYTQKFKGKATLTADKSSSTAYMQLSSLTSEDSAVYYCAREGAYYVLEDYWGQG
TTLTVSS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="46">
<INSDSeq>
<INSDSeq length>15</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..15</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g62">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>RASKSVSTSGYNYMH</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelIDNumber="47">
<INSDSeg>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..7</INSDFeature location>

<INSDFeature quals>
<INSDQualifier>
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<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g64">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>LASNLES</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIlDNumber="48">
<INSDSeq>
<INSDSeq length>9</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..9</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g66">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>QHSRELPWT</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelIDNumber="49">
<INSDSeg>
<INSDSeq length>111</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..111</INSDFeature location>
<INSDFeature quals>
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<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g68">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>DIVLTQSPASLAVSLGOQRATISCRASKSVSTSGYNYMHWYQQKP
GOQPPKLLIYLASNLESGVPARFSGSGSGTDFTLNIHPVEEEDAATYYCOHSRELPWTEFGGGTKLE IK<
/INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="50">
<INSDSeqg>
<INSDSeq length>5</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1l..5</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g70">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>DYNIH</INSDSeqg sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequencelIDNumber="51">
<INSDSeg>
<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
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<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g72">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>YIYPYNGGTGYNQKFKS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="52">
<INSDSeqg>
<INSDSeq length>10</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..10</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg74">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>EARYPYGMDY</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIDNumber="53">
<INSDSeg>
<INSDSeq length>119</INSDSeq length>
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<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..119</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g76">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>EVQLQOSGPELVKPGASVKISCRASGYTFTDYNIHWVKQSHGKS
LEWIGYIYPYNGGTGYNQKFKSKATLTVNNSSSTAYMDLRSLTSEDSAVSYCAREARYPYGMDYWGQG
TSVIVSS</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequencelIDNumber="54">
<INSDSeq>
<INSDSeq length>11</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..11</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g78">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>RASGNIHNYLA</INSDSeq sequence>
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</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="55">
<INSDSeq>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..7</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g80">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>NAKTLPD</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequencebData sequencelIDNumber="56">
<INSDSeq>
<INSDSeq length>9</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..9</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g82">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
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</INSDSeq feature-table>
<INSDSeq_ sequence>QHFWTTPYT</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="57">
<INSDSeq>
<INSDSeq length>107</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..107</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qg84">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>DIQMTHSPASLSASVGETVTITCRASGNIHNYLAWYQQKQGKSP
QLLVYNAKTLPDGVPSRFSGSGSGTQYSLKIYSLOQTEDFGSYYCQHFWTTPYTFGGGTKLEIK</INS
DSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIlDNumber="58">
<INSDSeqg>
<INSDSeq length>5</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..5</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g86">

<INSDQualifier_name>organism</INSDQualifier_name>
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<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_sequence>DTYMH</INSDSeq_sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="59">
<INSDSeg>
<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g88">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq_ sequence>WIDPANGNTKHDPRFQD</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIDNumber="60">
<INSDSeg>
<INSDSeq_ length>9</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..9</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
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<INSDQualifier id="g9%0">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>SLRYWCFDV</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="61">
<INSDSeqg>
<INSDSeq length>118</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..118</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="g92">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>EVQLQQOSGAELVKPGASVKLSCTASGENIKDTYMHWVKQRPEQG
LYWVGWIDPANGNTKHDPRFODTATITADTTSNTAYLQLSSLTSEDTALYYCARSLRYWCFDVWGAGT
TVTVSS</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelDNumber="62">
<INSDSeg>
<INSDSeq length>11</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..11</INSDFeature location>

<INSDFeature quals>
<INSDQualifier>
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<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g9%4">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>KASQDVSTTVA</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="63">
<INSDSeq>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..7</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g9%6">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>SASYRYT</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequencelDNumber="64">
<INSDSeg>
<INSDSeq length>9</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..9</INSDFeature location>
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<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="g9%98">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>QQHYSTPPT</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="65">
<INSDSeq>
<INSDSeq length>107</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..107</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="glO00">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>DIVMTQSHKFMSTLVGDRVSITCKASQDVSTTVAWYQQKPGQSP
KLLIYSASYRYTGVPDRFTGSGSGTDFTFTISSVQAEDLAVYYCQQHYSTPPTFGGGTKLEIK</INS
DSeqg sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequencelIDNumber="66">
<INSDSeg>
<INSDSeq length>5</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
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<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..5</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl02">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>NHWMQ</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="67">
<INSDSeqg>
<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl04">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>AIYPGDGDTRYSQKFKG</INSDSeq sequence>
</INSDSeg>

</SequenceData>

<SequenceData sequenceIDNumber="68">
<INSDSeg>
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<INSDSeq length>11</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..11</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="glO6">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>RGFGYYDVMDY</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="69">
<INSDSeq>
<INSDSeq length>120</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..120</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="qgl08">

<INSDQualifier name>organism</INSDQualifier name>
N <INSDQualifﬁer_value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>QVQLOOSGAELARPGASVKLSCKASGYTFTNHWMQWIKQRPGQG
LEWIGATIYPGDGDTRYSQKFKGKATVTTDKSSSTAYMQLSSLASEDSAVYYCARRGEFGYYDVMDYWGQ
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GTSVTVSS</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="70">
<INSDSeq>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1l..7</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gllO">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>TSGIGVG</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIlDNumber="71">
<INSDSeq>
<INSDSeq length>16</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..16</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="qgll2">

<INSDQualifier name>organism</INSDQualifier_name>
N <INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
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</INSDFeature>
</INSDSeq feature-table>

<INSDSeq_sequence>HIWWNDNYYYNTALRS</INSDSeq_sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="72">
<INSDSeqg>
<INSDSeq length>13</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..13</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gll4">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>SSYFGNHLYYFDY</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIlDNumber="73">
<INSDSeqg>
<INSDSeq length>123</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..123</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>
<INSDQualifier name>mol type</INSDQualifier name>
<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="glle">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
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musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>QVTLKESGPGILQSSQTLSLTCSFSGEFSLSTSGIGVGWIRQPSG
KGLEWLAHIWWNDNYYYNTALRSRLTISKDTSNNQVEFLKIASVDAADTATYYCARSSYFGNHLYYEDY
WGQGTTLTVSS</INSDSeq_sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequencelIDNumber="74">
<INSDSeg>
<INSDSeq length>5</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..5</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gll8">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq sequence>SYAMS</INSDSeq sequence>
</INSDSeg>
</SequenceData>
<SequenceData sequenceIDNumber="75">
<INSDSeg>
<INSDSeq length>17</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..17</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
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</INSDQualifier>
<INSDQualifier id="gl20">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq_ sequence>TISGGGTYIYYPDSVKG</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="76">
<INSDSeq>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq_ feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..7</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="gl22">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>GENWFAY</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="77">
<INSDSeg>
<INSDSeq length>116</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>1..116</INSDFeature location>

<INSDFeature quals>
<INSDQualifier>
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<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl24">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>EVHLVESGGGLVKPGGSLKLSCAASGFIFSSYAMSWVRQTPEKR
LEWVATISGGGTYIYYPDSVKGRFTISRDNAKNTLYLOMSSLRSEDTAMYYCARGENWFAYWGQGTLV
TVSA</INSDSeq sequence>
</INSDSeqg>
</SequenceData>
<SequenceData sequenceIDNumber="78">
<INSDSeqg>
<INSDSeq length>7</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>

<INSDFeature location>l..7</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier_value>protein</INSDQualifier_value>
</INSDQualifier>
<INSDQualifier id="gl26">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>
<INSDSeq_ sequence>SVSYRYT</INSDSeq sequence>
</INSDSeq>
</SequenceData>
<SequenceData sequenceIDNumber="79">
<INSDSeg>
<INSDSeq length>107</INSDSeq length>
<INSDSeq moltype>AA</INSDSeq moltype>
<INSDSeq division>PAT</INSDSeq division>
<INSDSeq feature-table>
<INSDFeature>
<INSDFeature key>source</INSDFeature key>
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<INSDFeature location>1..107</INSDFeature location>
<INSDFeature quals>
<INSDQualifier>

<INSDQualifier name>mol type</INSDQualifier name>

<INSDQualifier value>protein</INSDQualifier value>
</INSDQualifier>
<INSDQualifier id="gl28">

<INSDQualifier_name>organism</INSDQualifier_name>
<INSDQualifier value>Mus
musculus</INSDQualifier value>
</INSDQualifier>
</INSDFeature quals>
</INSDFeature>
</INSDSeq feature-table>

<INSDSeq sequence>DIVMTQSHKFMSTSVGDRVSITCKASQDVSTTVAWYQQKPGQSP
KLLIYSVSYRYTGVPDRFTGSGSGTDFTFTISSVQAEDLAVYYCQQHYSTPPTFGGGTKLEIK</INS
DSeq sequence>
</INSDSeqg>
</SequenceData>
</ST26Sequencelisting>

45/45



	N338-S22025-302 Vietnamese drawings as filed
	Sequence Listing
	Danh mục trình tự

