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Linh vuwc ky thuit dwoe dé cap

Sang ché dé cap dén cac phan tir khang thé khéang PD1 va khéng LAG3 mdi.
Sang ché con dé cap dén axit nucleic m hoa cac phan tir khang thé nay; phuong phap
didu ché cac phan tir khang thé nay; té bao chi biéu hién hodc c6 kha nang biéu hién
c4c phan tir khang thé nay; ché pham chira cdc phan tir khang thé nay; va sir dung cac
phén tir khang thé hodc cac ché phém nay, dac biét cho cac muc dich tri li€u trong

linh vuc bénh ung thu.
Tinh trang ky thuit ciia sang ché

Ung thu 1a bénh dugc déc trung bang su tang trudng té bao khu biét bat thudong
c6 kha nang lan ra khip co thé. Trong thé gi6i phat trién, n6 1a nguyén nhan phd bién
thir hai gdy tr vong. Céc loai ung thu phé bién nhét ¢ nam gidi 1 ung thu phdi, ung
thu tuyén tién liét, ung thu dai truc trang, va ung thu da day, va loai phd bién nhét &
phu nir la ung thu vi, ung thu dai truc trang, ung thu phéi, va ung thu cb tir cung.
Mic du co hoi séng s6t phu thude chu yéu vao loai ung thu va giai doan khi phat hién

bénh, nhung dbi v6i ung thu phoi ty 18 sbng sét tong cong 10 nam chi 1a khoang 5%.

Trudc ddy, phwong phap thong thuong nhat dé diéu tri cdc bénh ung thu c6
khéi u (dugc goi 1a “ung budu’) la béng cach ph?lu thuat, xa tri, hoac st dung cac
thudc hoa tri. Tuy nhién, trong nhiing nam gan day, mién dich trj liéu bénh ung thu

d4 thé hién 12 ¢6 nhiéu trién vong dé 1am phuong thuc diéu tri d6i v6i bénh ung budu.

Mién dich tri liéu bénh ung thu 1a mot nhéanh cta khoa ung budu trong do hé
théng mién dich duoc sir dung dé diéu tri bénh ung thu, né hoan toan trai ngugc voi
cac phuong phap diéu tri thong thuong hién c6 trong d6 khéi u duoc truc tiép cat bo
hodc diéu tri. Khai niém tri liéu ndy duoc dua trén sy nhan dién mot sb protein trén
bé mit cac té bao T ma c6 tac dong trc ché chirc nang mién dich cuia cac té bao nay.

Puoc liét ké trong sb cac protein nay 1a PD1.
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PD1 (Programmed cell death 1- Protein chét té bao theo chuong trinh 1) 1a
protein thu thé bé mat té bao dugc biéu hién trén céc té bao T. Protein nay c6 tdc dung
nhu 13 chat e ché “diém kiém tra mién dich”, tirc 12 n6 tic dong dé diéu bién hoat
tinh cta cac té bao trong hé théng mién dich dé diéu hoa va han ché cac bénh tu mién.
Gén day, da hidu ring, nhiéu bénh ung thu c6 thé tw bao vé chiing khoi hé théng mién
dich bing céch bién dbi cac chét rc ché “diém kiém tra mién dich” va do d6 tranh b
phét hién.

Péi voi PD1, protein nay c6 hai phéi tir, PD-L1 va PD-L2, ching tuong tac
v6i thu thé bé mit té bao. Khi gin két, PD-1 cam ung tin hiéu ndi bao, tin hiéu nay
diéu hoa giam dép ung té bao T.

Nhu dige mb ta chi tiét trén day, PD1 1a chét diéu hoa chinh déi véi hoat tinh
clia té bao T. Gan déy, da chira rang, trong mot s6 bénh ung thur khéac nhau, cac khang
thé PD-1 dbi khang, céc phan tir nivolumab va pembrolizumab, c6 thé dugc sir dung

8 kich thich hé min dich va nho d6 c6 thé diéu tri bénh ung thu.

Gen hoat hoa lympho bao 3 (Lymphocyte activation gene-3 (LAG3; CD223))
1a protein xuyén mang typ I chu yéu dugc biéu hién trén bé mat té bao cua céc té bao
T duoc hoat héa nhung cling dugc phat hién trén cac phan nhom té bao NK va té bao
tua. LAG3 13 c6 lién quan chit ché véi CD4, 1a ddng thu thé dé hoat héa té bao T hd
trg. Ca hai phén tr nay déu c6 bdn mién gidng Ig ngoai bao va can su gin két voi
phéi tir ctia chiing, phtrc hop tuwong hop mé chinh (major histocompatibility complex
- MHC) nhém 11, cho hoat tinh chtrc nang ciia chiing. Khi gan két véi MHC-II, LAG3
cam Ung tin hiéu ndi bao, tin hiéu nay diéu hoa giam dap tng té bao T. Céc thir
nghiém gan day da phat hién ra rang LAG3 va PD1 dugc biéu hién dong thoi trén cic
lympho bao thAm nhiém khdi u (tumor infiltrating lymphocytes - TILs), diéu nay goi
y rang ching c6 thé gop phén vao sur trc ché mién dich qua trung gian khéi u. Su tiép
xuc man tinh v6i cac khang nguyén duge cho la din dén su vo hoat tién trién d6i véi
cac té bao T théng qua quy trinh duge goi 1a “su suy kiét”. Cac té bao T suy kiét
thuong biéu hién ddng thoi cac thu thé diéu hoa 4m tinh nhu PD1 va LAG3.

Mic du két qua 1am sang déng khich 1€ cua cac khang thé don dong dbi khang
PD1, nivolumab va pembrolizumab, c6 t61 70% s6 bénh nhan dugc diéu tri khong

dap tmg voi viéc diéu tri. SO liéu tién 1am sang véi cac t€ bao T thu duogc tir bénh
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nhén cling nhu tir cac mo hinh chudt ¢o6 khéi u ddng ngudn da ching minh rang cac
t& bao T thu duge tir khéi u thuong biéu hién cac thu thé e ché khac ngoai PD1. Viée
trung hoa két hop d6i véi PD1 va LAG3 st dung céc phan tir khang thé don dong doi
khang da lam gia tdng su tai hoat hoa cac té bao T va cai thién sy thai bo khdi u so
v6i viée chi trung hoa PD1, trong cac md hinh in vitro va in vivo. Dya trén cac két
qua nay, su trung hoa LAG3 duogc trong doi 1a s€ tang cuong hiéu lyc cia cac mAb

d6i khang PD1.

Tuy nhién, cac phan tir khéng thé khang PD1 hién c6 ¢6 cac van dé di kém vdi
viéc phan 16n bénh nhan khong dap mg véi viée diéu tri. Do d6, can xac dinh céc
khang thé don dong dbi khang PD1 ¢6 hiéu lyc hon véi bién dang tic dung phu co6
thé kiém soat so v6i cac thude khang thé hién c6 khi duogc sit dung mdt minh hodc
két hop v6i cac phan tir tri liéu khac, diic biét 1a cac phan tir déi khang b sung dbi

v6i cac chat e ché didm kiém tra té bao T khac.

T tinh trang k¥ thudt nay, cac tac gia sang ché da tim kiém dé tao ra cac khang
thé khang PD1 va khang LAG3 khac ¢6 bién dang tri liéu cai thién so vdi cac phan
tir da biét.

Ban chét k§ thuit ciia sang ché

Theo khia canh thtr nhét, sang ché dé xuét cac phan tir khéang thé khang PD1.
Nhu dugc mod ta thém & day, cac phan tir khang thé khang PD1 theo sédng ché c6 cac
tinh chét ngac nhién va c6 loi so véi cac khang thé khang PD1 khac. Cu thé 13, cac
khang thé nay bdc 10 su hoat hoa té bao T duoc cai thién va thé hién thoi gian ban
huy dai hon so véi cac phan tir khang thé khang PD1 tham chiéu. Nhu s& duoc hiéu
1, cac tinh chit nhu vy 12 mong mubn d6i vi voi cac phan tir khang thé khang PD1

d8 sir dung trong diéu tri bénh ung thu.

Céac phan tir axit nucleic ma hoa cac phéan tir khang thé khang PD1, c4c vecto
biéu hién, cac t& bao chi va cac phuong phap diéu ché cac phan tir khéng thé khang
PD1 theo sang ché ciing dugc dé xuit. Cac dugc phidm chira cac phan tir khang thé
khang PD1 theo sing ché ciing dugc dé xuét. Cac phan tir Khéng thé khang PD-1
duoc boc 10 & day co thé duoc str dung dé diéu tri cac rdi loan ung thu, bao gém cac

khoi u ran va cac khoi u moé mém.
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Cu thé hon, phan tir khing thé khang PD1 theo sang ché chira: (a) cac CDR
chudi ning chua trinh tu axit amin SEQ ID NO:1 (hcCDR1), SEQ ID NO:2 (h¢CDR2)
va SEQ ID NO:3 (hcCDR3) va c6 cac CDR chudi nhe chira trinh tu axit amin SEQ
ID NO:4 (1¢cCDR1), SEQ ID NO:5 (IcCDR2) va SEQ ID NO:6 (1cCDR3); hoac, b)
cac CDR chudi ning chira trinh ty axit amin SEQ ID NO:7 (hcCDR1), SEQ ID NO:8
(hcCDR2) va SEQ ID NO:9 (hcCDR3) va ¢6 cac CDR chudi nhe chira trinh ty axit
amin SEQ ID NO:10 (IcCDR1), SEQ ID NO:11 (IcCDR2) va SEQ ID NO:12
(1cCDR3); hodc (¢) cac CDR chudi ning chira trinh ty axit amin SEQ ID NO:13
(hcCDR1), SEQ ID NO:14 (hcCDR2) va SEQ ID NO:15 (hcCDR3) va ¢6 cac CDR
chudi nhe chtra trinh ty axit amin SEQ ID NO:16 (IcCDR1), SEQ ID NO:17 (IcCDR2)
va SEQ ID NO:18 (IcCDR3).

Theo khia canh khac, sang ché con dé xuét cac phan tir khang thé khang LAG3.
Nhu duge md ta thém 6 day, cac phan to khang thé khang LAG3 theo sang ché ¢co
céc tinh chit ngac nhién va c6 lgi so v6i cac phan tir khang thé khang LAG3 khéc.
Cu thé 13, chiing bdc 16 su hoat hoa té bao T dugc cai thién khi duge st dung két hop
v6i cac phén tir khang thé khang PD1 theo sang ché so v6i cac phén tir khang thé
khang PD1 va céac phan tir khang thé khang LAG3 tham chiéu. Nhu s& dugc hiéu 1,
céc tinh chét nhu vdy 12 mong mudén dbi v6i voi cac phan tir khang thé khang LAG3

dé sir dung trong diéu tri bénh ung thu.

Céc phén tir axit nucleic ma hoéa cac phéan tir khang thé, cac vecto biéu hién,
cac té bao chi va cac phurong phap didu ché cac phan tir khang thé khang LAG3 ciing
duoc dé xuét. Cac duoc pham chira céc phan tt khang thé khang LAG3 theo sédng ché
cling duoc dé xudt. Cac phan tir khang thé khang LAG3 dugc bdc 10 & day co thé
duoc st dung dé diéu trj cac r6i loan ung thu, bao gém cac khéi u rén va cac khdiu
mo mém.

Theo phuong an uu tién, phan tir khang thé khang LAG3 theo sang ché gin
két epitop cua LAG3 nguoi chira trinh ty axit amin LLRRAGVT (SEQ ID NO: 111)
va/hoic YRAAVHLRDRA (SEQ ID NO: 112). Sang ché dé xuét cdc phuong phép
xac dinh epitop ma khang thé gén két.

Theo phuong an dugc vu tién, phan tir khang thé khang LAG3 theo sang ché
chura (a) cac CDR chudi ning chira trinh tw axit amin SEQ ID NO:39 (hcCDR1), SEQ
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ID NO:40 (hcCDR2) va SEQ ID NO:41 (hcCDR3) va ¢6 cac CDR chudi nhe chira
trinh tu axit amin SEQ ID NO:42 (1cCDR1), SEQ ID NO:43 (1¢CDR2) va SEQ ID
NO:44 (1cCDR3); hodc (b) cac CDR chudi ning chtra trinh ty axit amin SEQ ID
NO:45 (hcCDR1), SEQ ID NO:46 (hcCDR2) va SEQ ID NO:47 (hcCDR3) va ¢6 cac
CDR chudi nhe chira trinh ty axit amin SEQ ID NO:48 (IcCDR1), SEQ ID NO:49
(1¢cCDR2) va SEQ ID NO:50 (IcCDR3).

Theo khia canh khéc, sang ché con dé xuit cac phuong phap diéu tri ung thu
trong d6 cac phan tir khang thé khang PD1 theo sang ché c6 thé duoc st dung két hop
v6i cac phan tir khang thé khang LAG3 theo sang ché. Cac phuong 4n cia cac khia
canh nay theo sang ché bao gdm céac phuong 4n trong d6 khang thé khang LAG3
duogc dung cung luc, déng thot, lién tuc, 1an luot, tuy chon hodc riéng ré&, v6i cac phan
ttr khang thé khang PD1. Céac phuong 4n khac cua cac khia canh nay theo séang ché
bao gdm cac phuong 4n trong d6 cac phén tir khang thé khang PD1 dugc dung cung
ltc, ddng thai, lién tuc, 14n luot, thy chon hodc riéng r&, véi cac phan tir khéng thé
khang LAG3. Céac phuong an khac cta cac khia canh nay theo sang ché bao gdm céc
phuong an trong do viéc st dung da néu cia cac phan tir khang thé theo sang ché c6

thé dugc két hop véi cac tac nhan tr liéu khac.

Cac khia canh, cac phuong an, cac ing dung va cac phuong phap khac lién
quan dén cac phan tir khéng thé theo sang ché s& tré nén rd rang tir phan mo ta chi

tiét sang ché dudi day va tir cac yéu cau bao ho kem theo.

Sang ché dé xut cac phan tir khang thé m&i ma cho phép diéu tri hiéu qua hon

mdt s6 loai ung thu, nhwr ung thu phdi, dic biét 1la NSCLC.
Mo ta viin tit cac hinh vé

Fig. 1: C4c trinh ty axit amin cia mién bién dbi cla cac phan tir khing thé
khang PD1. 77E11 1a tén cua khang thé nguyén ban ctia chuot. PD1-1, PD1-2, PD1-
3, PD1-4 va PD1-5 la cac khang thé khang PD1 nhu dugc dinh nghia ¢ ddy. Cac trinh
tu CDR dugc gach chan. VK 77E11 (SEQ ID NO: 113); VK PD1-1 (SEQ ID NO:
20); VK PD1-2; (SEQ ID NO: 22); VK PD1-3 (SEQ ID NO: 24); VK PD1-4, (SEQ
ID NO: 26); VK PD1-5 (SEQ ID NO: 28); VH 77E11 (SEQ ID NO: 114); VH PD1-
1 (SEQ ID NO: 19); VH PD1-2; (SEQ ID NO: 21); VH PD1-3 (SEQ ID NO: 23);
VH PD1-4, (SEQ ID NO: 25); VH PD1-5 (SEQ ID NO: 27).
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Fig. 2: Su wc ché sy gin két cia PD1-L1/L2 ctia ngudi v6i PD1 boi céc phan
tit khang thé khang PD1. (A) thé hién sw phong bé duge cam (g béi cac khéng thé
khang PD1 theo sang ché déi véi su gin két PD-L1 v6i PD-1 clia ngudi dugc bicu
hién trén bé mit clia cac té bao CHO. (B) thé hién su phong bé dugc cam mg boi cac
khang thé khang PD1 theo sang ché ddi v6i su gan két PD-L2 v6i PD-1 clia nguoi

duoc biéu hién trén bé mat cia cac té bao CHO.

Fig. 3: Su kich thich déap g té bao T dic hiéu v6i khang nguyén bdi cac phan
tir khang thé khang PD1. Thé hién kha nang ctia cc khang thé khang PD1 theo sang
ché trong viéc kich thich su séan xuét interferon-gamma (IFN-gamma) cia cac té bao
T ghi nhé CD4 dic hidu véi bénh ubn van tir bon ngudi cho riéng ré. Doi voi thi
nghi€ém nay, cac té bao T tir cac PBMC thu dugc tir nhitng ngudi cho khée manh
duoc khai trién v6i su ¢6 mit cua bién doc tb udn van va duoc nudi céy déng thoi véi
céc té bao tua truéng thanh tu than (DCs) da dugc nap bién doc t6 udn vén trong 2
ngay. Budc nudi cdy dong thoi dugce lap lai 14n thr hai theo cach tuong tu véi su c6
mit ciia PD1-1 va PD1-3. Cuéi budc nudi ciy dong thoi thir hai, dich ndi dugc danh

giad murc IFN-gamma bang phuong phap ELISA.

Fig. 4: Hiéu lyc in vivo clia cac phan tir khang thé khang PD1 trong md hinh
chudt nhét gin hPD-1. Thé hién c4c dudng cong phat trién khéi u riéng ré tir cac con
chudt nhit mang dong té bao caxinom rudt két (MC38). Cac con chudt nhit duge
diéu tri bang (A) PBS g3or4d, (B) Isotyp q3ordd, (C) PD1-3 q3or4d hoic (D) PD1-3
dudi dang lidu don. PD1-3 va Isotyp duoc dung liéu & mirc 10 mg/kg.

Fig. 5: Dugc dong hoc tién 1am sang cla cac phan tt khang thé khang PD1
Céc thong sb duge dong hoc ctia cac khang thé khang PD1 khi dung lidu trong tinh
mach duoc dung biéu dd theo cac lidu duoc dung cho khi Cynomolgus. (A) Dién tich
duéi duong cong (Area-under-the-curve: AUC), (B) ndng do t6i da trong huyét tuong
(Cmax), (C), do thanh thai huyét twong (plasma clearance - CL), (D) thoi gian béan thai
trong pha cudi cling (tix.2).

Fig. 6: Cac trinh ty axit amin cua mién bién ddi ca cac phin tir khang thé
khang LAG3. 496G6 1a tén cua khang thé nguyén ban cta chudt. LAG3-1, LAG3-2,
LAG3-3, LAG3-4 va LAG3-5 1a c4c khang thé khang LAG3 nhu duogc dinh nghia &
day. VK 496G6 (SEQ ID NO: 117); VK LAG3-1 (SEQ ID NO: 52); VK LAG3-2;
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(SEQ ID NO: 54); VK LAG3-3 (SEQ ID NO: 56); VK LAG3-4, (SEQ ID NO: 58);
VK LAG3-5 (SEQ ID NO: 60); VH 496G6 (SEQ ID NO: 118); VH LAG3-1 (SEQ
ID NO: 51); VH LAG3-2; (SEQ ID NO: 53); VH LAG3-3 (SEQ ID NO: 55); VH
LAG3-4, (SEQ ID NO: 57); VH LAG3-5 (SEQ ID NO: 59).

Fig. 7: Su trc ché su gén két cia LAG3 clia ngudi v6i MHCII boi cac phan ti
khéng thé khang LAG3. Thé hién hiéu lyc clia cic mAb LAG3 dugc chi dinh va cac
mAb dbi chimg trong viéc phong bé su gin két cia LAG3 tai t6 hop véi MHCII dugc
bidu hién trén bé mat cua cac té bao Raji.

Fig. 8: Su kich thich dap Umg té bao T dic hiéu v6i khang nguyén bdi cac phin
ttr khang thé khang PD1 va khdng LAG3. (A) Thé hién % gia ting cua cic két hop
mAb PD1 /LAG3 so v6i cac lugng bao hoa pembrolizumab (Keytruda(R)). Nong dd
¢b dinh 100nM ctia PD1-3 va nivolumab (Opdivo(R)) dugc két hop voi luong gia
tang cua cac mAb LAG3 (LAG3-1 dugc thé hién dudi dang dudng mau den hodc
phén tir khang thé tham chiéu c6 trinh ty axit amin giéng nhu BMS-986016 dugc thé
hién dudi dang dudng nét dat, khang thé déi khang LAG3). (B) thé hién % gia tang
ciia cic phan tr mAb PD1/LAG3 ctia cac két hop theo sang ché so vdi hoat tinh
pembrolizumab (Keytruda(R)). Mtrc hoat tinh mAb két hop duogc danh gia & ndng do
100nM dbi v6i mAb PD1 va 200nM dbi véi mAb LAG3. Viéc kiém dinh thong ké
dwoc thue hién st dung phin mém Graph Pad Prism béi phwong phap ANOVA mot
chidu sau d6 biang kiém dinh Tukey h4u dinh.

Fig. 9: Hiéu luc in vivo cua li¢u phap két hop cua c4c khang thé PD1 va LAG3
trong cac mo hinh khéi u déng ngudn. Thé hién cac dudong cong phat trién riéng &
clia cac con chudt nhat co khéi u ma duge diéu tri béng cac khang thé cong cu hai lan
mdi tudn & mirc lidu 10 mg/kg. (A) Céc con chudt nhit bi caxinom rudt két (MC38)
duoc didu tri bing PBS, khang thé khang LAG3, khang thé khang PD1 hodc két hop
ctia khang thé khang PD1 va khang thé khang LAG3. Céc con chu{t nhét bi u hic sic
t6 (B16-F10) (B), caxinom phdi (LL/2) (C), caxinom rudt két (Colon-26) (D) hoac
ung thw vi (4T1) (B) khéi u dugc diéu tri bing Isotyp PD1, khang thé khang PD1
hogc két hop cia khang thé khang PD1 va khang thé khang LAG3.

M3 ta chi tiét sang ché

Cac dinh nghia
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Céc khia canh va cac phuong 4n néu trén va cac khia canh va cac phuong an

khac theo sang ché s& trd nén rd rang tir phan mo ta thém ¢ day.

Trir khi dwoc thé hién rd hodc dinh nghia theo cach khéc, tat ca cac thuat ngir
duogc st dung déu c6 nghia thong thuong cua ching trong linh vuc nay, ma s€ 1a ro
rang dbi v6i nguoi co hiéu biét trung binh trong linh vuc nay. Viéc tham khao dugc
thuc hién, vi du, déi véi cac sb tay huéng dan chuén, nhu Sambrook et al, "Molecular
Cloning: A Laboratory Manual" (2nd Ed.), Vols. 1-3, Cold Spring Harbor Laboratory
Press (1989); Lewin, "Genes IV", Oxford University Press, New York, (1990), va
Roitt e al., "Immunology” (2™ Ed.), Gower Medical Publishing, London, New York
(1989), ciing nhu dén tinh trang k¥ thuat chung duogc néu ¢ day. Hon nita, trir khi
duoc thé hién rd theo céh khac, tat ca cac phuong phap, cac bude, cac ky thuat va cac
thao tac ma khong dugc mo ta chi tiét mot cach cu thé ¢6 thé duoc thuc hién va da
duge thue hién theo cach ma thuc chét da biét, nhu s& 1 15 rang d6i véi ngudi c6 hiéu
biét trung binh trong linh vuc nay. Viéc tham khao cling dugc thuc hién, vi du, dbi
v6i cac sb tay huéng dan chuén, ddi véi tinh trang k¥ thuat chung duoc néu trén va

d6i vai cac tai liéu tham khao khac dugce néu trong do.

Céc mao tir "mdt" duoc st dung trong ban md ta nay dung de chi mdt hoac

nhidu hon mot (nghia 13, it nhit 1 mot) ciia khach thé vé ngir phéap ciia mao tir nay.

Thuét ngit "hodc" dugc st dung trong ban md ta nay c6 nghia, va dugc dung

thay thé cho, thuat ngit "va/hodc," trir khi ngit canh chi rd ra theo cach khac.

"Khoang" va "x4p xy" thuong s& c6 nghia mirc do sai s6 chip nhan dugc d6i
v6i lugng dugce do duge cho 1a ban chét hoic do chinh x4c ctia phép do. Mrc dd sai
s6 dugc ldy 1am vi du 14 trong khoang 20 phan tram (%), dién hinh 13, trong khoéng
10%, va dién hinh hon 13, trong khoang 5% gia tri hodc khoang gia tri da dinh.

“Céac phan tir khang thé” hodc “cac khang thé” (duge st dung v6i nghia gidng
nhau & day) la cac protein globulin gamma ma c6 thé duoc phat hién trong mau hodc
dich co thé khac cia dong vat c6 xuong séng, va duge st dung béi hé mién dich dé
nhan dién va trung hoa cac dbi tuong la, nhu vi khuén va virut. Chung thuong duoc
tao ra tir cac don vi cdu tric co sé - mbi don vi nay o hai chudi nang 16n va hai chudi
nhe nho - dé tao thanh, vi du, cdc monome c6 mot don vi, dime c¢6 hai don vi hodc

pentame c6 nam don vi. Cac phén tir khang thé 6 thé gin két, bang twong téc khong
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cong hoa tri, vdi cac phan tir hodc cac céu trac khac da duoc biét nhu cac khang
nguyén. Su gdn két nay 1a dic hiéu trong truedng hop ma phan tir khang thé s& chi gan
két véi chu triic ddc hidu véi ai lyc cao. Phan duy nhét cua khang nguyén dugc nhan
biét boi phan tir khang thé dugc goi 1a epitop, hodc yéu tb quyét dinh khang nguyén.
Phéan phan tr khang thé gin két véi epitop nay doi khi dugc goi 1a paratop va nam
trong phan duoc goi 14 mién bién ddi, hodc ving bién ddi (Fv) ciia khang thé. Mién
bién dbi chira ba ving dugc goi 1a ving quyét dinh bd ctru (CDR) nam ngin cach

nhau boi cac vung khung (FR).

Trong ngit canh cua sang ché, vién ddn dén CDR duoc dua trén dinh nghia ca
Chothia (Chothia and Lesk, J. Mol. Biol. 1987, 196: 901-917), cung v6i Kabat ( E.A.
Kabat, T.T. Wu, H. Bilofsky, M. Reid-Miller and H. Perry, Sequence of Proteins of
Immunological Interest, National Institutes of Health, Bethesda (1983)).

Theo mot s6 phuong 4n, phan tir khang thé c6 ving cb dinh ctia chudi ning
dugc chon tur, vi du, cadc vung ¢ dinh cua chudi nang cia IgG1, IgG2, IgG3, 1gG4,
IgM, IgAl, IgA2, IgD, va IgE; dic biét 1a dugc chon tur, vi du, cac vung ¢ dinh cua
chudi nang (vi dy, ciia nguoi) cta IgGl, IgG2, IgG3, va IgG4. Theo phuong an khac,
phén tir khang thé c6 vung ¢b dinh cua chudi nhe duoc chon tur, vi dy, cic ving cd
dinh ctia chudi nhe kappa hodc lambda (vi du, cia nguoi). Ving ¢b dinh c6 thé duoc
thay déi, vi du, duoc dot bién, dé bién ddi cac tinh chat ciia khang thé (vi dy, dé ting
hodc giam mot hodc nhiéu yéu té: su gén két thu thé Fc, su glycosyl hoa khang thé,
s6 luong gbe xystein, chirc ning té bao tac dong, va/hodc chirc ning bd thé). Theo
mot sé phuong 4n, khéng thé c6 chire nang tac dong va co thé sira chita bd thé. Theo
cac phuong an khac, khang thé khong phuc hoi cac té bao tac dong hodc sira chira bd
thé. Theo cac phuong an nhét dinh, khéng thé c6 kha ning giam hodc khong c6 kha
nang gén két voi thu thé Fe. Vi du, nd c¢6 thé 1a isotyp hodc kiéu phu, manh hodc thé
dot bién khac, ma khong hd tro su gén két vé6i thu thé Fe, vi du, n6 c6 ving gén Kkét
thu thé Fc dugce dot bién hodc duge x6a doan.

Ving ¢b dinh cta khéng thé dugc thay dbi trong mot s phuong an. Céc
phuong phéap dé thay dbi ving c6 dinh ctia khang thé da dugc biét trong linh virc nay.
Céc khang thé c6 chirc nang thay dbi, vi du 4i luc thay d6i dbi véi phdi tir tac dong,

nhu FcR trén té bao, hodc thanh phén C1 cua bd thé c6 thé duoc san xuét béng cach

-10-



38213

thay thé it nhét mét gbe axit amin trong phan cb dinh cua khang thé bing gbc khac
(vi du xem, EP 388, 151 Al, patent M§ sb 5,624,821 va patent My 6 5,648,260, ndi
dung cta céc tai liéu nay dugc két hop & ddy bing cich vién dan). Céc dot bién axit
amin ma &n dinh hoa ciu tric khang thé, nhu S228P (trong danh phap chau Au, S241P
trong danh phap Kabat) & [gG4 nguoi ciing dugc tinh dén. Loai thay doi tuong tu c6
thé dugc mo ta ma néu duoc 4p dung cho chudt, hoac cac loai khéc, globulin mién

dich s& giam hodc loai bd cac chirc ndng nay.

Thuat ngir "mién bién dbi" nhu dugce sir dung & day c6 nghia 12 mot ving cia
phéan tir khang thé ma vé ban chit 1a bao gdm bbn "ving khung" ma dugc néu trong
linh vuc k¥ thuat nay va dudi day 14n luot 12 "ving khung 1" hay "FR1"; "ving khung
2" hay "FR2"; "ving khung 3" hay "FR3"; va "ving khung 4" hay "FR4"; cac viung
khung nay dugc lam ngit quang bang ba "viing quyét dinh bd ctru" hay "CDR", ma
dugc dé cap trong linh vuc nay va dudi day 1an luot 12 "ving quyét dinh bd ctru 17
hodc "CDR1"; "ving quyét dinh bd ctru 2" hay "CDR2"; va "vung quyét dinh bd ciru
3" hay "CDR3". Do do, chu triic hodc trinh ty chung clia mién bién ddi cta globulin
mién dich c6 thé duge thé hién nhu sau: FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3
- FR4. D6 1a (cac) mién bién dbi cua globulin mién dich ma mang lai tinh dac hi¢u

d6i v4i khang nguyén cho khang thé bang cach mang diém gin két khang nguyén.

Céc thudt ngir “ndng bién dbi (hay VH) (variable heavy)” va “nhe bién doi
(hay VL) (variable light)” 1an lugt chi cic mién bién doi tir cac chubi nang hogc cac

chudi nhe, ciia phan tir khang thé.

Linh vuc nay da phat trién thém cac phan t khang thé va khién chung 1a cong
cu da ning trong linh vuc y khoa va cong nghé. Do do, trong ngir canh cua sang ché,
cac thuat ngit “phén tir khang thé” hoac “khang thé” khong chi gbm cac khang thé
nhu ching co thé dugc phat hién trong tu nhién, gém, vi dy, hai chudi nhe va hai
chudi nang, ma con bao gdbm tAt ca cac phan tit chira it nhét mdt paratop c6 tinh dic
hiéu gan két v6i khang nguyén va c6 tinh tuong dong vé chu truc v6i mién bién doi

ctia mot phan tr khang thé.

Do d6, phan tir khang thé theo sang ché gdbm khéng thé don dong, khang thé
ngudi, khang thé duge lam gidng nhur ctia ngudi, khang thé kham, manh cla khang

thd, cu thé 12 manh Fv, Fab, Fab’, hoic F(ab),, khang thé chudi don, cu thé 1a manh

-11-



38213

bién dbi ctia chudi don (scFv), Dugc pham mién dich md dun nhé (Small Modular

Immunopharmaceutical - SMIP), khang thé mién, nanobody, diabody.

Cic khang thé don dong (mAb) 1a cac khang thé dic hiéu don ma twong dong
vé trinh tu axit amin. Ching c6 thé dugc san xuét bang cong nghé lai tir dong té bao
lai (dugc goi 1a hybridoma) biéu thi dong dung hop gifta té bao B san xuét khang thé
dac hidu va té bao u tay (ung thu té bao B) (Kohler G, Milstein C. Continuous cultures
of fused cells secreting antibody of predefined specificity. Nature 1975;256:495-7.).
Céch khac, cac khang thé don dong c6 thé duoc san xudt bang cach biéu hién tai t6
hop trén cac té bao chu (Norderhaug L, Olafsen T, Michaelsen TE, Sandlie 1. (May
1997). "Versatile vectors for transient and stable expression of recombinant antibody

molecules in mammalian cells.". J Immunol Methods 204 (1): 77-87.

Péi véi tng dung & ngudi, thuong mong mubn 13 giam tinh sinh mién dich
clia cac khang thé c6 ngudn gde tir cac loai khac, nhu chudt nhit. Didu ndy c6 thé
duoc thuc hién bang su xay dung cac khang thé kham, hodc bang quy trinh duoc goi
la “quy trinh lam gidng nhu ctia nguoi”. Trong ngit canh nay, “khéng thé kham” duoc
hiéu 12 khang thé chira phin trinh tu (vi du, mién bién d6i) thu dwgc tir mot loai (v
du, chudt nhét) duoc dung hgp v6i phén trinh tw (vi dy, cic mién c6 dinh) thu dugc
tir cac loai khac (vi du, nguoi). “Khéang thé dugc lam gidng nhu clia nguoi” 1a khang
thé chira mién bién ddi c6 ngudn gbc tir loai khong phai l1a nguoi, trong do céc axit
amin nhét dinh da dugc dot bién @& khién cho trinh tu chung cta mién bién dbi d6
gin giéng hon véi trinh tw cla mién bién ddi cta ngudi. Cac phuong phap kham va
lam giéng nhu ciia nguoi dbi v6i cac khang thé da dwoc biét ro trong linh vuc nay
(Billetta R, Lobuglio AF. “Chimeric antibodies”. Int Rev Immunol. 1993;10(2-
3):165-76; Riechmann L, Clark M, Waldmann H, Winter G (1988). "Reshaping
human antibodies for therapy". Nature: 332:323.).

Hon nfta, cac cong nghé da dugc phat trién dé tao ra cac khang thé trén co s&
cac trinh tu thu dugc tir bd gen cua nguoi, vi du, béng céch biéu hién trén thé thuc
khuén hodc st dung cac dong vt chuyén gen (WO 90/05144; D. Marks, H.R.
Hoogenboom, T.P. Bonnert, J. McCafferty, A.D. Griffiths and G. Winter (1991) "By-
passing immunisation. Human antibodies from V-gene libraries displayed on phage."

J Mol.Biol., 222, 581-597; Knappik et al., J. Mol. Biol. 296: 57-86, 2000; S. Carmen
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and L. Jermutus, "Concepts in antibody phage display". Briefings in Functional
Genomics and Proteomics 2002 1(2):189-203; Lonberg N, Huszar D. "Human
antibodies from transgenic mice". Int Rev Immunol. 1995;13(1):65-93.; Briiggemann
M, Taussig MJ. "Production of human antibody repertoires in transgenic mice”. Curr
Opin Biotechnol. 1997 Aug;8(4):455-8.). Céc khang thé nhu vy 1a “cac khang thé

ngudi” trong nglt canh cla sang che.

Céac phan t khang thé theo sang ché con bao gdm cac manh clia cdc phén tir
ma vAn c6 cdc tinh chat gin két khang nguyén, nhu cic méanh Fab, Fab’, hoac F(ab’)».
Céc manh nhu vay c6 thé thu dugc bang cach phan manh cdc phén tir khang thé vi
du, bing cach phan giai protein, hogc bang cach biéu hién tai t6 hop cic manh nhu
vdy. Vi du, su phan giai phan ti khang thé c6 thé duoc thuc hién bang céc k¥ thudt
thong thuong, vi du, st dung papain hodc pepsin (WO 94/29348). Phan giai cac
khang thé bang papain thuong tao ra hai manh gin két khang nguyén gidng nhau, goi
14 cac manh Fab, m&i manh c6 mot vi tri gan két khang nguyén duy nhit, va manh Fc
con lai. Viéc xtr 1y bing pepsin tao ra F(ab'). O cac phan tir Fab, mdi mién bién doi
dugc dung hop v6i mot midn cé dinh cia globulin mién dich, t6t hon 1a 6 ngudn goc
tir nguoi. Do do, mién bién déi cua chudi ning co6 thé dugc dung hop véi mién CH;
(duge goi 12 manh Fd), va mién bién déi cia chudi nhe c6 thé dugc dung hop voi
mién CL. C4c phan tir Fab c6 thd dugc san xut bang cach biéu hién tai t6 hop cac

axit nucleic twong ng trong cac t& bao chui, xem dudi day.

Mot sb6 cong nghé da duge phat trién dé dua cac mién bién doi ctia cac phan
ttr khang thé, hodc cic phan tir thu dugc tir cac mién bién ddi nhu vay, vao trong bdi
canh phan tir khac. Céc dang nhu vy cling dugc xem nhu 1a “cac khang thé” theo
sang ché. N6i chung, céc phan ti Khang thé nay co kich ¢& nhé hon so véi cac phan
tr khang thé tu nhién, va c6 thé chtra mot chudi axit amin ho#c vai chudi axit amin.
Vi du, méanh bién ddi chudi don (single-chain variable fragment - scFv) la thé dung
hop cda céc vung bién dbi ctia cac chudi ning va cac chudi nhe ctia cac phan tir khang
thé, duoc lién két véi nhau bing tac nhén lién két ngan, thuong la serin (S) hoac
glyxin (G) (WO 88/01649; WO 91/17271; Huston et al; International Reviews of
Immunology, Volume 10, 1993, 195 - 217). “Cac khang thé don mién” hogc

“nanobody” chua diém gin két khang nguyén trong mién gidng Ig don- (WO
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94/04678; WO 03/050531, Ward et al., Nature. 1989 Oct 12;341(6242):544-6;
Revets et al., Expert Opin Biol Ther. 5(1):111-24, 2005). Mot hoac nhiéu khang thé
mién don c6 tinh dic hiéu gin két d6i v6i khang nguyén gidng hozc khac nhau ¢6 thé
dugc lién két véi nhau. Diabody 13 cac phan tir khang thé hoa tri hai gom hai chudi
axit amin chtra hai mién bién ddi (WO 94/13804, Holliger et al., Proc Natl Acad Sci
U S A. 1993 Jul 15;90(14):6444-8). Cac vi du khéc cta cac phén tir gidng khang thé
1a cac khang thé siéu ho globulin mién dich (IgSF; Srinivasan and Roeske, Current
Protein Pept. Sci. 2005, 6(2): 185-96). Khai niém khac dn dén loai goi la dugc pham
mién dich md dun nhé (Small Modular Immunopharmaceutical - SMIP) ma chura
mién Fv duoc lién két voi mién tac dong va mién ban 1 ctia chudi don khong c6 mién

¢ dinh CH1 (WO 02/056910).

Phan tir khang thé c6 thé duge dung hop (dudi dang protein dung hop) hodc
cach khac 1a duoc lién két (bang céc lién két cong hoa tri hodc khong cong hoa tri)
v6i cac dang phén tir khéac c¢6 tic dong mong muén déi voi cac tinh chét ciia phan t
khang thé. Vi du, c6 thé mong mudn 12 cai thién céc tinh chét duoc dong hoc cua cac
phén tir khang thé, d dn dinh, vi du, trong dich co thé nhu mau, cu thé 1a trong truong
hop céc khang thé chudi don hodc cac khang thé mién. Mot sb cong nghé da dugc
phat trién trong linh vuc nay, cu thé 1a dé kéo dai thoi gian ban huy cua cac phan tir
khang thé nhu vay trong quy trinh tudn hoan, nhu pegyl héa (WO 98/25971; WO
98/48837; WO 2004081026), dung hop hodc cach khéac 1a gin két cong hoa tri phan
tir khang thé nay véi phan tr khang thé khac c6 ai luc véi protein huyét thanh nhu
albumin (WO 2004041865; WO 2004003019), hogc biéu hién phan tir khang thé dudi
dang protein dung hop véi tat ca hodc mot phan ctia protein huyét thanh nhu albumin
hodc transferrin (WO 01/79258).

Cac thuat ngit "epitop" va "yéu t6 quyét dinh khang nguyén", co thé dugc sir
dung thay thé cho nhau, dugc dung dé chi mot phan cua dai phan tt, nhu polypeptit,
ma duge nhan biét bang cac phan tir gin két khang nguyén, nhu cac phén tir khang
thé theo sang ché, va cu thé hon 1a bang vi tri gin két khang nguyén cla cac phan ti
nay. Cac epitop xac dinh vi tri gfn két tdi thiéu d6i voi phan tir khéang thé, va do do

thé hién dich ddc hiéu cua phan tir khang thé.
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Phén tir khang thé ma c6 thé “gin két”, "gén két voi", “gan két dac hiéu™, hoac
"ofn két mot cach dic hiéu véi", ma "c6 4i luc voi" va/hodc "cé tinh ddc higu doi voi"
epitop, khang nguyén hodc protein nhit dinh (hodc dbi véi it nhit mot phan, mot
manh hodc epitop cia no) dugc goi la "d6i khang" hoac "dugc dinh huong dbi khang"
epitop, khang nguyén hodc protein nhu vy hodc 1a phén tur "gin két" v6i epitop,

khang nguyén hoac protein nhu vay.

Noi chung, thudt ngtt "dd dac hiéu" chi sb lwong céc loai khang nguyén hodac
epitop khac nhau ma phén tir gin két khang nguyén cu thé hodc protein gin két khang
nguyén cu thé (nhu globulin mién dich, khang thé, mién bién doi don cta globulin
mién dich) c6 thé gan két. Do dac hiéu ctia protein gin két khang nguyén c6 thé duoc
x4c dinh dua vao ai luc va/hoac kha luc cia no. Ai luc, dugc biéu thi béng héng s6
can bang ctia su phan ly gifta khang nguyén va protein gin két khang nguyén (Kbp),
1a s6 do luc bén gin két giita epitop va vi tri gin két khang nguyén trén protein gin
két khang nguyén: gia tri Kp cang nho thi luc bén gin két nay giita epitop va phan tir
gin két khang nguyén cang manh (ndi cach khéc, 4i luc c6 thé con dugc biéu hién
dudi dang hing s6 4i luc (Ka), ma bang 1/Kp). Nhu sé la rd rang d6i véi nguoi ¢6
hiéu biét trung binh trong linh vuc ndy (vi du, trén co s& cac boc 1 khac ¢ day), ai
luc ¢6 thé dugc xac dinh theo cach thirc ma thyuc chit da biét, tiy thudc vao khang
nguyén ddc hi¢u can quan tim. Kha lyc la s6 do luc bén gan két giita phan t gén két
khang nguyén (nhu khang thé theo sang ché) va khang nguyén phu hop. Kha luc co
lién quan dén ca i luc gitta epitop va vi tri gin két khang nguyén ctia né trén phan tir
gin két khang nguyén va s6 lugng vi tri gén két thich hop c6 trén phan tir gin két
khang nguyén.

Dién hinh 13, cic protein gin két khang nguyén (nhu cac phén tir khang thé
theo sang ché) s& gan két voi hang sé phan ly (Kp) 1a tr 10E-5 dén 10E-14 mol/lit
(M) hodic nhé hon, va tt hon 1a tir 10E-7 dén 10E-14 mol/lit (M) hodc nho hon, tot
hon nita 13 tr 10E-8 dén 10E-14 mol/lit, va thAm chi tdt hon nita 1a tir 10E-11 dén
10E-13 (nhu duoc do, vi du, trong thtr nghiém Kinexa; da biét trong linh vuc nay),
va/hodc v6i hing s6 két hop (Ka) it nhét 1a 10E7 ME-1 , t6t hon néu it nhét 1a 10E8
ME-1, t6t hon nita néu it nhat 1a 10E9 ME-1, nhu it nhét 1a 10E11 ME-1. Gia tri Kp
bét ky 16n hon 10E-4 M thuong duoc xem nhu la thé hién su gén két khong dac hiéu.
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Tét hon 1a khang thé theo sang ché s& gin két v6i khdng nguyén mong mudn véi Kp
nhé hon 500 nM, tét hon 12 nhé hon 200 nM, tét hon nita 1 nho hon 10 nM, chang
han nhu nho hon 500 pM. Su gin két dic hiéu ctia protein gin két khang nguyén véi
khang nguyén hoac epitop co thé duoc xac dinh theo cach thich hop bét ky ma thuc
chét da biét, bao gdm, vi du, cac thir nghiém duge md ta & day, phén tich Scatchard
va/hodc cac thir nghiém gan két canh tranh, nhu cac thir nghiém mién dich phong xa
(radioimmunoassays - RIA), cdc thir nghiém mién dich enzym (enzyme
immunoassays - EIA) va cac thir nghi¢ém canh tranh kep, va cac bién thé khac nhau

ctia ching ma thuc chét da biét trong linh vuc nay.

Ai luc gin két clia phan tir khéng thé ¢ thé duge ting cudng bang quy trinh
da biét nhu 1am hoan thién ai luc (Marks et al., 1992, Biotechnology 10:779-783;
Barbas, et al., 1994, Proc. Nat. Acad. Sci, USA 91:3809-3813; Shier et al., 1995,
Gene 169:147-155). Do d6, cac khang thé dugc hoan thién 4i luc cling dugc bao ham

trong sang ché.

Céac thudt ngit "canh tranh" hodc "canh tranh chéo" dugc st dung thay thé nhau
& day dé chi kha ning clia phan ti khang thé trong viéc can thiép vao su gin két ctia
phén tir khang thé, vi du phén tir khang thé khang PD1 hogc LAG3 theo séng ché, voi
dich, vi du PD1 hodc LAG3 ciia ngudi. Su can thiép bing sw gan két c6 thé 1 truc
tiép hodc gian tiép (vi du, thong qua sy diéu bién di 1ap thé cta phan tir khang thé
hodic dich). Mitrc d6 ma dén murc d6 phan tir khang thé ¢6 thé can thiép vao su gén két
clia phén tir khang thé khac véi dich, va do d6 ¢6 thé néi 1 canh tranh, c6 thé dugc
xac dinh béng cach str dung thir nghiém gén két canh tranh, vi dy, thir nghiém FACS,
thir nghiém ELISA hodac BIACORE. Theo mot sb6 phuong 4n, thir nghiém gén két
canh tranh 1a thtt nghiém canh tranh dinh lugng. Theo mot sb phuong an, phan tr
khang thé khang PD1 hodc LAG3 thtr nhét duoc goi 1a canh tranh trong viée lién két
v6i dich véi phan tir khang thé khang PD1 hoic LAG3 tha hai néu su gin két cta
phén tir khang thé thir nhit v6i dich bi giam di khoang 10% hogc nhiéu hon, vi dy,
20% hodc nhidu hon, 30% hodc nhiéu hon, 40% hodc nhiéu hon, 50% hodc nhiéu
hon, 55% hoic nhidu hon, 60% hodc nhiéu hon, 65% hodc nhiéu hon, 70% hogc nhicu
hon, 75% hoiic nhidu hon, 80% hogc nhiéu hon, 85% hoc nhiéu hon, 90% hogc nhiéu
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hon, 95% hodc nhiéu hon, 98% hodc nhidu hon, 99% hogc nhiéu hon trong thu
nghiém gin két canh tranh (vi dy, thir nghiém canh tranh dugc mo ta & day).

Céc ché phim va cac phuong phéap duge boc 16 ¢ day bao gdm cac polypeptit
va cac axit nucleic c6 cac trinh tu dugc chi rd, hodc ¢ céc trinh tu vé coban 1a tuong
ddng hodc twong tu v6i ching, vi du, cac trinh twr c6 mirc do tuong dong it nhét 1a
85%, 90%, 95% hodc cao hon véi trinh tu d& dugc chi rd. Trong ngit canh trinh tu
axit amin, thuét ngit "vé co ban la tuwong dong" duoc sir dung & day dé chi trinh tur
axit amin thtr nhat ma chtra sé lwong di hodc ti thiéu cac gdc axit amin ma 1a i)
tuong dong véi, hoic ii) cac doan thé c6 bao tdn clia cac gbe axit amin sip xép thang
hang trong trinh tu axit amin thir hai sao cho céc trinh tu axit amin thtr nhit va thi
hai c6 thé ¢6 mién cu triic chung va/hodc hoat tinh chire nang chung. Vi du, céc trinh
tu axit amin ma chira mién cAu trac chung c6 do twong ddng it nhét 12 khoang 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hodc 99% so vdi trinh ty tham
chiéu, vi du, trinh tu duoc cung cép & day. Trong ngit canh trinh tu nucleotit, thuét
ngit "vé co ban la twong ddng" dugc sir dung & day dé chi trinh tu axit nucleic thir
nhit ma chira s6 luong du hoac tdi thiéu cac nucleotit ma twong dong véi cac nucleotit
sip xép thing hang trong trinh ty axit nucleic thir hai sao cho céc trinh tu nucleotit
thtt nhat va tha hai ma héa polypeptit co hoat tinh chitc nang chung, hodc mé hoa
mién polypeptit cAu truc chung hodc hoat tinh polypeptit chirc nang chung. Vi du, cac
trinh tu nucleotit c6 d tuong déng it nhat 1a khoang 85%, 90%, 91%, 92%, 93%,
94%., 95%, 96%, 97%, 98% hodc 99% so v6i trinh tuy tham chiéu.

Thuét ngir "twong déng" hodc "phan trim twong dong", trong trudng hop hai
hogc nhiéu trinh tw axit nucleic hodc polypeptit, dé cap dén hai hodc nhiéu trinh tu
hodc dudi trinh tu 1a giéng nhau hodc c6 mirc phén tram da dinh cac nucleotit hoac
cac gbe axit amin gidng nhau, khi dugc so sanh va sip xép thang hang dé c¢6 su tuong
g t6i da. Pé xé4c dinh phén tram twong ddng, cac trinh tu duge sip xép thang hang
nhim muc dich so sanh t6i wu (vi du, cac khoang tréng c6 thé dugce dua vao trong
trinh tu cda trinh ty axit amin hodc axit nucleic thir nhét dé sip xép thang hang t6i wu
véi trinh ty axit amin hodc axit nucleic thir hai). Cac gbc axit amin hodc cdc nucleotit
tai cac vi tri axit amin hodc c4c vi tri nucleotit trong ng sau d6 duogc so sanh. Khi

mot vi tri trong trinh tu thu nhat duoc chiém chd boi gde axit amin hodc nucleotit
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gidng nhu vi tri twong Gng trong trinh tu thir hai, thi cic phan tir la twong dong tai vi
tri d6. Phan tram tuong dong giita hai trinh ty 12 ham s6 cua sb luong vi tri tuong
ddng chia déu cho céc trinh tu (tirc 13, % tuong dbng= s lugng vi tri twong dong/tong
sb lwong cac vi tri (vi du, cac vi tri chéng chap)x100). Theo mot $6 phuong an, hai
trinh tw ma duge so sanh 1a c6 do dai gidng nhau sau khi cac khoang trong dugc dua
vao trong cac trinh tu nay, néu thich hop (vi du, loai trir phén trinh t bb sung kéo dai
vuot qua cac trinh ty dugce so sanh). Vi du, néu cac trinh tu ving bién ddi dugc so
sanh, cac trinh tu din dAu va/hodc cac trinh tu cia mién ¢ dinh khong dugc xem xét.
Déi véi viée so sanh trinh ti gitta hai trinh tw, CDR “tuong tmng” d& cap dén CDR ¢
vi tri gidéng nhau trong c4 hai trinh tu (vi du, CDR-H1 ctia mdi trinh tw).

Viée xac dinh phan tram twong ddng hodc phan tram twong ty giita hai trinh
tu c6 thé duoc thuce hién bing cach sit dung thuat toan toan hoc. Vi du khong giéi
han, wu ti€n vé thuat toan toan hoc duoc sir dung dé so sanh hai trinh tu 1a thuat toan
cia Karlin va Altschul, 1990, Proc. Natl. Acad. Sci. USA 87:2264-2268, dugc cai
bién nhu trong bai viét cua Karlin va Altschul, 1993, Proc. Natl. Acad. Sci. USA
90:5873-5877. Thuat toan nay dugc két hop vao cac chuong trinh NBLAST va
XBLAST cua Altschul et al., 1990, J. Mol. Biol. 215:403-410. Cac tra ctru nucleotit
BLAST ¢6 thé duge thuc hién v6i chuong trinh NBLAST, diém ghi=100, do dai
=12, dé thu dugc cac trinh tu nucleotit déng nhét véi axit nucleic ma hoa protein
cin quan tdm. Cac tra ctru protein BLAST c6 thé dugc thuc hién véi chuong trinh
XBLAST, diém ghi = 50, do dai tit =3, d& thu dugc céc trinh tu axit amin dong nhat
v6i protein can quan tAm. Dé thu dugc su sép xép thang hang c6 chd trbng nham céac
muc dich so sanh, chuong trinh Gapped BLAST c6 thé duoc str dung nhu duge mod
ta trong tai liéu cua Altschul et al., 1997, Nucleic Acids Res. 25:3389-3402. Cach
khac, PSI-Blast c6 thé duogc st dung dé thuc hién viéc tra ciru 1ap dé phat hién céc
mdi quan hé xa cach gitta cac phén tir (Id.). Khi sir dung cac chuong trinh BLAST,
Gapped BLAST, va PSI-Blast, cac thong s6 dit trude cua cac chuong trinh twong Gmg
(vi du, XBLAST va NBLAST) ¢6 thé duogc st dung. Vi du khdng gidi han, uvu tién
vé thuét toan toan hoc duoc st dung dé so sanh céc trinh tu 13 thuat toan cua Myers
va Miller, CABIOS (1989). Thuét toan nay dugc két hop vao chwong trinh ALIGN
(phién ban 2.0) ma la mot phan cta géi phin mém sap xép thang hang trinh ty GCG.
Khi st dung chuong trinh ALIGN d& so sanh céc trinh tu axit amin, bang gdc trong
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s6 PAM120, muc phat d¢ dai khoang tréng 1a 12, va mirc phat khoang tréng ladco
thé duoc str dung. Céc thuat toan bd sung dé phén tich trinh tu da dugc biét dén trong
linh vue nay va bao gom ADVANCE va ADAM nhu dugc mo ta trong Torellis and
Robotti, 1994, Comput. Appl. Biosci. 10:3-5; va FASTA dugc md ta trong Pearson
and Lipman, 1988, Proc. Natl. Acad. Sci. USA 85:2444-8. Trong FASTA, ktup 1a Iya
chon d6i chimg, Iva chon nay cai dit do nhay va tdc d6 cua viéc tra ctru. Néu ktup=2,
cac ving tuong tu trong hai trinh tu duge so sanh dugc phat hién bang cach nhin vao
céc cap gbe dugce sip xép thang hang; néu ktup=1, c4c axit amin don dugc sap xép
théng hang dugc kiém tra. ktup co thé duoc cai dat bﬁ'mg 2 hoic 1 dbi véi céc trinh tu
protein, hodc tir 1 dén 6 dbi véi cac trinh tr ADN. Néu ktup khong dugc quy dinh thi
ché do tu dong 13 2 déi véi cac protein va 6 dbi v6i ADN. Cach khac, sy sép xép
thing hang trinh ty protein ¢ thé duoc thuc hién bang cach st dung thuat toan
CLUSTAL W, nhu dugc md ta béi Higgins et al., 1996, Methods Enzymol. 266:383-
402.

Cac géc axit amin s& duoc thé hién theo mi axit amin mot chir cai hodc ba chit
céi chudn, nhu thuong dugc biét va duoc chép nhén trong linh vuc nay. Khi so sanh
hai trinh tu axit amin, thuat ngit "su khac biét axit amin" 1a dé chi su chén, su x6a bod
hoac su thay thé mot sb lurong xéac dinh céac géc axit amin & vi tri cta trinh tu tham
chiéu, so voi trinh tir thir hai. Trong truong hop thay thé, su thay thé nay sé tot hon
1a su thay thé axit amin c¢6 bao tdn, ma c6 nghia la gbc axit amin dugc thay thé bang
gbc axit amin khéc c6 céu trac hoa hoc tuong tu va c6 anh hudng nho hodc vé co ban
la khoéng c6 anh hudéng dbi v4i chite nang, hoat tinh hodc céc tinh chét sinh hoc khéc
cta polypeptit. Su thay thé axit amin c6 bao tdn nhu vay da dugc biét ro trong linh
vue ndy, vi du tr W01998/49185, trong do su thay thé axit amin c6 béao ton t6t hon
1a cac thay thé trong d6 mot axit amin trong cac nhom (i) - (v) dudi ddy dugc thay
thé bang gdc axit amin khéc trong cung nhom: (i) cac gbc béo nho, khong phéan cuc
hodc phan cuc nhe: Ala, Ser, Thr, Pro va Gly; (ii) cac géc phén cyc, mang dién tich
am va cac amit (khong mang dién tich) cua ching: Asp, Asn, Glu va Gin; (iii) cac
gdc phan cuc, c6 dién tich duong: His, Arg va Lys; (iv) cac gbc béo 16m, khong phan
cuc: Met, Leu, lie, Val va Cys; va (v) cac gbc thom: Phe, Tyr va Trp. Céc su thay thé
axit amin c6 bao ton dugc dic biét vu tién 1a nhu sau: Ala thanh Gly hodc thanh Ser;

Arg thanh Lys; Asn thanh Gln hodc thanh His; Asp thanh Glu; Cys thanh Ser; Gln
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thanh Asn; Glu thanh Asp; Gly thanh Ala hoac thanh Pro; His thanh Asn hodc thanh
Gln; lle thanh Leu hodc thanh Val; Leu thanh lle hodc thanh Val; Lys thanh Arg,
thanh Gln hodc thanh Glu; Met thanh Leu, thanh Tyr hodc thanh lle; Phe thanh Met,
thanh Leu hodc thanh Tyr; Ser thanh Thr; Thr thanh Ser; Trp thanh Tyr; Tyr thanh
Trp hodc thanh Phe; Val thanh Ile hoéc thanh Leu.

C4c thuét ngit "polypeptit", "peptit" va "protein” (néu chudi don) duge st dung

thay thé duoc cho nhau & day.

Céac thuat ngit "axit nucleic", "trinh ty axit nucleic", "trinh tu nucleotit", hodc

"trinh tu polynucleotit", va "polynucleotit" dugc st dung thay thé dugc cho nhau.

Thuét ngit "dugc phan 14p", nhu duge sir dung & day, dé chi vat liéu ma duoc
14y tir méi truong gbc hodc tu nhién cia n6 (vi dy, mdi trudong tu nhién néu né cé
trong tw nhién). Vi dy, polynucleotit hodc polypeptit c6 trong tu nhién c6 mat trong
dong vat séng khong duge phén 1ap, nhung polynucleotit hodc polypeptit gidng nhu
vay, dugc tach ra b.%lng su can thiép cia nguoi tr mot sb hodc tit ca cac vat liéu cling
tdn tai trong hé tu nhién, thi dugc phan 1ap. Cac polynucleotit nhu vy co thé 1a mot
phan cia vecto va/hodc céc polynucleotit hodc polypeptit nhu vay co thé 12 mot phan
ctia ché pham, va van dugc phan 14p néu trong d6 vecto hodc ché pham nhu vay
khong 12 mot phan clia mdi truong ma trong mdi truong nay né duogc phat hién trong
tu nhién.

T4t hon 13, axit nucleic s& 1a mot phﬁn ctia vecto biéu hién, trong d6 phan tir
axit nucleic nay co thé duoc lién két béng cach thao tac v6i it nhit mot trinh tu diéu
hoa, trong do trinh tu diéu hoa nhu vy c6 thé 1a promoto, trinh tu ting cuong, hodc
trinh tu két thic, va tot nhét 1a promoto, trinh tu ting cuong, hodc trinh ty két thic
khac loai.

MO ta chi tiét cac phurong én cla séng ché
Cac phuong 4n cua sang ché lién quan dén cac khang thé khang PD1

Nhu duoc mo ta chi tiét trén day, PD1 déng vai tro quan trong trong viéc didu
hoa hoat tinh t& bao T va do d6 hoat tinh ctia hé mién dich. Trong phé cac bénh ung
thu khac nhau, da thdy rang cac phan tr khang thé dbi khang PD1 ¢6 thé gia tang hoat
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tinh t& bao T nhd d6 hoat héa hé mién dich dé tAn cong khdi u va va do d6 diéu tri

dugc bénh ung thu.

Tuy nhién, cac phan tir khang thé khang PD1 hién c6 c6 cac véan dé di kém voi
cac tac dung phu va viéc phén 16n bénh nhan khong dap Gmg véi viée diéu tri. Do do,
cAn xac dinh cac phan tir khang thé khang PD1 khac ma ¢6 hé s trj liéu cai thién so
v6i giai phap di co trong linh vyc ky thudt nay. Cac phén ti nhu vay co thé dugc st
dung trong liéu phéap don, va con Kkét hop véi cac tac nhan tri liéu bd sung, cu thé 1a

cac chét didu bién khéc c6 hoat tinh té bao T.

Dua trén nén tang nay, cic tic gia sang ché da tim kiém dé tao ra cac khang
thé khang PD1 khac. Bit du tir khang thé nguyén ban cta chut khang PD1 (dugc
goi la 77E11), c4c tac gia sang ché da didu ché 5 din xuét dugc lam gidng nhu cia
ngudi, ma 1a céc phan tir khang thé khang PD1 déi twong cia sang ché. Cac phén ti
khéng thé khang PD1 ctia sang ché dwoc goi 1a PD1-1, PD1-2, PD1-3, PD1-4 va PD1-
5.

Str dung thir nghiém hoat hoa té bao T in-vitro (con dugc mo ta trong vi du 4),
cac tac gia sang ché d3 kiém tra cac dic tinh chirc nang cta cac khang thé khang PD1
tuong ing cua sang ché. Nhu c6 thé thiy trong vi du 12 va Fig.8, cac khang thé duoc
thir nghiém 1a c6 kha nang cam g su hoat hoa té bao T dén muc cao hon khi dugc
két hop v6i cac khang thé khang LAG3 so v6i sén pham két hop khang thé khang
PD1/LAG3 tham chiéu, didu nay goi ¥ ring ching c6 hoat tinh tri liéu t5t hon so v6i
cac khang thé khang PD1 tham chiéu.

C6 thé hiéu rd 1a kha nang bat ngd nay clia cac khang thé khang PD1 theo sang
ché trong viéc cam ung mdt cach hitu hi¢u hon su hoat hoa té bao T so voi khang thé
khang PD1 tham chiéu trong linh vuc nay da goi y rang chung co thé duoc sir dung
dé didu tri bénh ung thu & muc liéu lrgng thdp hon so véi khang thé khang PD1 tham
chiéu trong linh vuc nay, diéu nay c6 thé cho phép ap dung tri liéu vdi tic dung phu
khong mong muén it hon.

Puoc khuyén khich béi cac s6 liéu nay, céc tc gia sang ché da nghién ctru cac
dic tinh chirc nang khac cua cac phan tr khang thé khang PD1 theo séng ché. Viéc
danh gia nay bao gdm xéc dinh céc tinh chit dugce dong hoc in vivo. Nhu duge md ta

trong vi du 7 va duoc thé hién trén Fig.5, nhu dugc do trén khi Cynomolgus, thoi
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gian ban thai cudi ciing quan sat dugc dbi véi vi du vé cac khang thé khang PD1 theo
sang ché & muc lidu trong tinh mach 1a 1 mg/kg 1a cao hon gép 1,5 dén 2 lan so véi

cac khang thé khang PD1 tham chiéu trong linh vuc nay.

Nguoc lai voi cac khang thé khang PD1 da biét trong linh vuc nay, diéu nay
goi y rang cac khang thé khang PD1 theo sang ché co thoi gian ban thai trong huyét
thanh 1a 11 ngay. Diéu nay 1a nguoc lai v6i cac phéan tir khang thé khang PD1 tham
chibu da biét ma thudng c6 thoi gian ban thai tir 4 dén 6 ngay trong khoang liu 0,3
dén 3 mg/kg, nhu c6 thé thay tir cac vi du kém theo. DAu hiéu ngac nhién nay cta cac
phan tir khéng thé dugc yéu ciu bao h ¢6 thé cho phép bénh nhan dugc diéu trj bang
céc khang thé theo séng ché v6i tn sudt it hon so vdi cac khang thé co trong linh vuc
nay, diéu nay c6 thé tuong ing v6i su giam lugng khang thé ma phai duoc st dung,
hoiic 12 dudi dang tAn suét st dung gidm di hoc 1 dudi dang lwgng khang thé can sir
dung giam di. Vi céc phan tir khang thé khang PD1 c6 thé giam cac tic dung phu
khong mong mudn & bénh nhan, nhu dugc ban ludn trén ddy, nén cac khéng thé khang
PD1 theo sang ché co thé c6 vu diém 1am sang dédng ngac nhién va dang ké so véi

linh vyc nay.

Do d6, theo khia canh thi nhét, sang ché d& xuét cac phan tir khdng thé khang
PD1, chtra:

(a) cac CDR chudi ning chira trinh tu axit amin SEQ ID NO:1 (hcCDR1),
SEQ ID NO:2 (hcCDR2) va SEQ ID NO:3 (hcCDR3) va ¢6 cac CDR chudi nhe chira
trinh tu axit amin SEQ ID NO:4 (1¢cCDR1), SEQ ID NO:5 (1cCDR2) va SEQ ID NO:6
(1cCDR3); hoac,

(b) cac CDR chudi ning chira trinh ty axit amin SEQ ID NO:7 (hcCDR1),
SEQ ID NO:8 (hcCDR2) va SEQ ID NO:9 (hcCDR3) va ¢6 cac CDR chudi nhe chira
trinh tu axit amin SEQ ID NO:10 (IcCDR1), SEQ ID NO:11 (IcCDR2) va SEQ ID
NO:12 (IcCDR3); hoac,

(c) cac CDR chudi ning chira trinh tu axit amin SEQ ID NO:13 (hcCDR1),
SEQ ID NO:14 (hcCDR2) va SEQ ID NO:15 (hcCDR3) va ¢6 cac CDR chudi nhe
chira trinh tu axit amin SEQ ID NO:16 (1cCDR1), SEQ ID NO:17 (1¢CDR2) va SEQ
ID NO:18 (IcCDR3).
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Nhu néu trén, cac phan tr khang thé khang PD1 theo sédng ché duge goi 1a
PD1-1, PD1-2,PDI1-3, PD1-4 vaPDI1-5. Sang ché cung cAp bang trinh ty ma d& dang
cho phép xdc dinh c4c trinh ty axit amin riéng r& ddi v6i cac phan tir khang thé khang

PD1 cu thé cua sang ché. Tom tat dugc cung cAp trong bang 1 trong vi du 2.

Ngoai céc trinh tw CDR nhu duoc néu ¢ day, cac phan tir khang thé theo sang
ché con bao gdm céc trinh trr viing khung globulin mién dich (FR). Céc trinh ty nay
t5t hon 1a khong gay mién dich & nguoi, va do d6 tdt hon 1a cac trinh tu FR cua nguoi
hodc dugc lam giéng nhu ctia ngudi. C4c trinh ty FR ctia nguoi hodc duge lam gibng
nhu cia nguoi thich hop da duoc biét trong linh vuc nay. Céc trinh tu FR dugc dac
biét wu tién c6 thé 1dy tir cac phuwong an dugc boc 10 dudi day, thé hién cac phan tir

khang thé ddy du va do d6 thé hién céc trinh tw CDR ciing nhur céc trinh tw FR.

Cac phuong phap diéu ché cac phan tir khang thé theo khia canh thir nhét cia
sang ché da dugc biét rd trong linh vurc ndy, va ngudi co hiéu biét trung binh trong
linh vuc nay c6 thé dé dang diéu ché dugc phan tir khang thé c6 dic tinh theo khia

canh thr nhit ciia sang ché. Vi du vé cac phuong phap nay dugc cung cap dudi day.

Pé san xuét cic khang thé chtra hai chudi ning diy di va hai chudi nhe day
du, gidng nhu cac chudi cua typ IgG1 hodc IgG4, xem Norderhaug et al., J Immunol
Methods 1997, 204 (1): 77-87; Kipriyanow and Le Gall, Molecular Biotechnology
26: 39- 60, 2004; Shukla et al., 2007, J. Chromatography B, 848(1): 28-39.

Cac quy trinh san xut cac khang thé scFv bang cach biéu hién tai t6 hop cac
axit nucleic mi hoa cac cu tric scFv & cac té bao chii (gibng nhu E. coli, Pichia
pastoris, hodc cac dong té bao dong vat c6 vu, vi du, CHO hoac NS0), thu dugc cac
phan ti scFv chuc nang, ciing da dugc biét (Rippmann et al., Applied and
Environmental Microbiology 1998, 64(12): 4862-4869; Yamawaki et al., J. Biosci.
Bioeng. 2007, 104(5): 403-407; Sonoda et al., Protein Expr. Purif. 2010, 70(2): 248-
253).

Pé tranh nghi ngd, mdi phuong 4n cu thé dugc liét ké dudi day doi voi khia
canh tha nhét cua sang ché cling co thé 1a cac khia canh doc 1ap dugc xem xét theo

sang cheé.
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Phuong an wu tién cia khia canh thir nhét cia sang ché 1a trong d6 phan tir

khang thé da néu 1a phan tir khang thé dwgc 1am gidng nhu cua ngudi.

Phuong an vu tién khac cta khia canh th nhét cta sang ché 1a trong d6 phan

tir khang thé da néu 1a khang thé don dong, Fab, F(ab")2, Fv hoac scFv.

Cac thuat ngit “dugc lam giéng nhu cia nguoi”, “Fab”, “F(ab’)2”, “Fv” va
“scFv” 1a da dugc biét rd trong linh vure nay va duge ban luén thém ¢ day trong phan

dinh nghia cua ban mo ta sang che.

Theo mot phwong an wu tién, phan tir khang thé khang PD1 c6 ving ¢ dinh
ctia chudi niang dugc chon tir nhém gdm cac ving c¢b dinh IgG1, IgG2, IgG3, 1gG4,
IgM, IgA va IgE. Tt hon 13, ving ¢b dinh cia chudi ning 1a IgG4 véi sy dot bién
S241P.

Theo mot phuwong an wu tién, phéan tir khang thé khang PD1 c6 ving c¢d dinh

ctia chudi nhe 1a kappa hodc lambda.

Theo mot phuong an wu tién, phan tir khang thé khang PD1 ¢6 mién bién dbi
ctia chudi ning chira trinh ty axit amin c6 d6 twong ddng it nhét 14 85% so voi trinh
tu bt ki trong sb céc trinh tw SEQ ID NO: 19, 21, 23, 25 va 27. Tét hon 1a, phén tir
khang thé nay c6 mién bién ddi cua chudi ning chira trinh tu axit amin 1a trinh tur bét

ky trong sd cac trinh tv SEQ ID NO: 19, 21, 23, 25 va 27.

Theo mot phuong an wu tién, cac phan tr khang thé khang PD1 ¢6 mién bién
ddi cta chudi nhe chira trinh tu axit amin ¢6 d6 twong déng it nhét 12 85% so véi trinh
tu bt k¥ trong sb cac trinh tw SEQ ID NO: 20, 22, 24, 26 va 28. Tét hon 13, phan ti
khang thé nay c6 mién bién dbi ctia chudi nhe chira trinh ty axit amin 12 trinh tu bét

ky trong sb cac trinh ty SEQ ID NO: 20, 22, 24, 26 va 28.

Céac phuong phap tinh mirc d§ tuong d6ng vé trinh tur axit amin da da dugc
biét o trong linh vurc ndy va dugce ban luén thém & day trong phan dinh nghia cta
ban mo ta sang ché.

Theo mot phwong 4n wu tién, phan tir khang thé khang PD1 ¢6 mién bién doi

ctia chudi ning chira trinh ty axit amin SEQ ID NO: 19.
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Theo mot phuong 4n wu tién, phan tir khang thé khang PD1 ¢6 chudi ning
chira trinh tu axit amin SEQ ID NO: 29.

Theo mot phuong an wu tién, phan tir khang thé khang PD1 ¢6 mién bién dbi
ctia chudi ning chira trinh i axit amin SEQ ID NO: 21.

Theo mot phuwong an uu tién, phan tir khang thé khang PD1 c6 chudi ning

chira trinh tu axit amin SEQ ID NO: 31.

Theo mot phurong an wu tién, phan tir khang thé khang PD1 ¢6 mién bién doi

ctia chudi ning chira trinh ty axit amin SEQ ID NO: 23.

Theo mot phuong an wu tién, phéan tir khang thé khang PD1 c6 chudi ning

chtra trinh tu axit amin SEQ ID NO: 33.

Theo mot phuong an wu tién, phan tir khang thé khang PD1 ¢6 mién bién ddi

ctia chudi ning chira trinh tu axit amin SEQ ID NO: 25.

Theo mot phuong an wu tién, phan tir khang thé khang PD1 c6 chudi ning

chura trinh tu axit amin SEQ ID NO: 35.

Theo mot phuong an uu tién, phan tir khang thé khang PD1 ¢6 mién bién ddi

ctia chudi ning chia trinh tu axit amin SEQ ID NO: 27.

Theo mot phuong an wu tién, phén tir khang thé khang PD1 c6 chudi ning

chura trinh tu axit amin SEQ ID NO: 37.

Theo mot phuong an vu tién, phan tr khang thé khang PD1 ¢6 mién bién d6i

ctia chudi nhe chira trinh tu axit amin SEQ ID NO: 20.

Theo mdt phwong an vu tién, phan tir khang thé khang PD1 c6 chudi nhe chira
trinh tu axit amin SEQ ID NO: 30.

Theo mdt phuong an wu tién, phan tir khang thé khang PD1 c6 mién bién dbi

cua chudi nhe chira trinh ty axit amin SEQ ID NO: 22.

Theo mot phuong an wu tién, phéan tr khang thé khang PD1 c6 chudi nhe chira
trinh ty axit amin SEQ ID NO: 32.

Theo mdt phuong an wu tién, phan tir khang thé khang PD1 ¢6 mién bién dbi

ctia chudi nhe chira trinh ty axit amin SEQ ID NO: 24.
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Theo mot phuong an wu tién, phan tir khang thé khang PD1 ¢6 chudi nhe chta
trinh tu axit amin SEQ ID NO: 34.

Theo mot phuong an uu tién, phan tir khang thé khang PD1 ¢6 mién bién dbi

cua chudi nhe chira trinh tu axit amin SEQ ID NO: 26.

Theo mot phuong 4n vu tién, phan tir khang thé khang PD1 ¢6 chudi nhe chira
trinh tu axit amin SEQ ID NO: 36.

Theo mot phuong an uu tién, phan tir khang thé khang PD1 ¢6 mién bién ddi

cua chudi nhe chira trinh tu axit amin SEQ ID NO: 28.

Theo mdt phuong an wu tién, phan tir khang thé khang PD1 c6 chudi nhe chtra
trinh tu axit amin SEQ ID NO: 38.

Theo mot phuong an vu tién, phan tir khang thé khang PD1 ¢6 mién bién doi
ctia chudi ning chira trinh ty axit amin SEQ ID NO: 19 va mién bién dbi ctia chudi

nhe chura trinh tu axit amin SEQ ID NO: 20.

Theo mot phuong an wu tién, phan tir khang thé khang PD1 ¢6 mién bién dbi
ctia chudi nang chtra trinh ty axit amin SEQ ID NO: 21 va mién bién ddi cua chudi

nhe chira trinh tu axit amin SEQ ID NO: 22.

Theo mot phuong an vu tién, phan tir khang thé khang PD1 ¢6 mién bién doi
ctia chudi ning chira trinh ty axit amin SEQ ID NO: 23 va mién bién ddi cia chudi

nhe chira trinh tu axit amin SEQ ID NO: 24.

Theo mot phuong an vu tién, phan tir khang thé khang PD1 ¢6 mién bién doi
ctia chudi ning chira trinh ty axit amin SEQ ID NO: 25 va mién bién dbi ctia chudi
nhe chura trinh tu axit amin SEQ ID NO: 26.

Theo mot phuong &n wru tién, phan ti khang thé khang PD1 ¢6 mién bién doi
ctia chudi niing chira trinh ty axit amin SEQ ID NO: 27 va mién bién ddi cua chudi
nhe chira trinh tu axit amin SEQ ID NO: 28.

Theo mdt phuong an uu tién, phan tir khang thé khang PD1 c6 chudi ning
chtra trinh tu axit amin SEQ ID NO: 29 va chudi nhe chira trinh ty axit amin SEQ ID
NO: 30.
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Theo mot phuong 4n wu tién, phan tir khang thé khang PD1 ¢6 chudi ning
chira trinh tu axit amin SEQ ID NO: 31 va chudi nhe chtra trinh ty axit amin SEQ ID
NO: 32.

Theo mdt phuong an wu tién, phan tir khang thé khang PD1 c6 chudi ning
chira trinh tu axit amin SEQ ID NO: 33 va chudi nhe chtra trinh tu axit amin SEQ ID
NO: 34.

Theo mot phuong an wu tién, phan tir khang thé khang PD1 c6 chudi ning
chira trinh tu axit amin SEQ ID NO: 35 va chudi nhe chtra trinh tu axit amin SEQ ID
NO: 36.

Theo mot phuong an wu tién, phan tir khang thé khang PD1 c6 chudi ning
chira trinh tu axit amin SEQ ID NO: 37 va chudi nhe chtra trinh ty axit amin SEQ ID
NO: 38.

D6i véi tat ca cac phuong an trén, can hiéu la, viée s dung thuét ngir "chira"
duoc du tinh 12 gdm ca phwong 4n trong d6 mién hodc phén tit twong Ung chi "gom"

trinh tu axit amin nhu dugc thé hién.

Theo mot phwong an wu tién, phan tir khang thé khang PD1 c6 kha nang gin
két v6i PD1 clia ngudi voi hang s6 phan ly (KD) nh6 hon 10 nM.

Theo mét sé phwong 4n, phan ti khang thé khang PD1 ¢6 khé nang gén két
v&i PD1 ctia nguoi va PD1 cua khi cynomolgus véi 4i luc cao. Theo mot s6 phuong
&n, ai luc cao chi Kp nhé hon 10nM vi duy, 9, 8, 7, 6 hodc nho6 hon, nhu duogc do boi
SPR. Phuong thirc dé xac dinh Kp st dung SPR dugc cung cap trong céc vi du kem
theo. |

Theo mot phuwong an wu tién, phan tir khang thé khang PD1 khong gin két véi
PD1 ciia chudt nhat.

Theo mot phuong an wru tién, phan tir khang thé khang PD1 ¢6 kha nang 1am
giam su gin két ctia PD-L1/L2 cuia nguoi v6i PD1 cta nguoi. Thir nghiém dé xac
dinh su gan két ciia PD-L1/L.2 cua nguoi voi PD1 clia nguoi duge cung cAp trong céc

vi du kém theo.
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Theo mot sb phuong an, phan ti khéang thé khang PD1 c6 kha ning uc ché su
gén két ctia cac phéi tit PD-L1 va PD-L2 v6i PD1 v6i ICe nh6 hon 10nM, 9, 8, 7, 6,
5 hodc 4 nM hoac nho hon nita. Phuong thirc dé x4c dinh ICso dugc cung cép trong

cac vi du kém theo.

Theo mot phuong an wu tién, phan tr khang thé khang PD1 c6 kha ning ting
cudng déap tmg té bao T dic hiéu ddi v6i khang nguyén. Thir nghiém dé xéc dinh dap

{mg té bao T dic hiéu v6i khang nguyén dugc cung cAp trong vi du 4.

Khia canh khéc cua sang ché @& xudt cac phén tir axit nucleic dugc phan lap
ma hoa mién bién ddi cua chudi ning va/hodc mién bién dbi cia chudi nhe clia phan
tir khang thé khang PD1 theo phuong an bét ky cua khia canh thir nhét cia sang ché.

Tét hon 13, phén tir axit nucleic chira trinh tu nucleotit nam trong sb cac trinh
tw SEQ ID NO: 71, 73, 75, 77 hodc 79 1an lugt ma héa mién bién doi cia chudi nang
¢6 trinh tu SEQ ID NO 19, 21, 23, 25 hodc 27. Tét hon 13, phan tir axit nucleic chira
trinh tu nucleotit nim trong sé c4c trinh tuy SEQ ID NO: 72, 74, 76, 78 hogc 80 lan
lwot ma hoa mién bién dbi cia chudi nhe c6 trinh tw SEQ ID NO 20, 22, 24, 26 hoac
28.

Khia canh khac ctia sang ché dé xuit vecto biéu hién chira phén tit ADN chtra
trinh tu nucleotit ma hoa mién bién ddi cia chudi ning va’hoic mién bién ddi coa
chudi nhe cta phan tir khang thé khang PD1 theo sang ché. Tt hon 14 vecto biéu hién
chtra phan tr ADN chira trinh tu nucleotit SEQ ID NO: 71 va/hodc SEQ ID NO: 72,
hodc chira trinh ty nucleotit SEQ ID NO: 73 va/hodc SEQ ID NO: 74, hodc chira trinh
tu nucleotit SEQ ID NO: 75 va/hoac SEQ ID NO: 76, hodc chira trinh tu nucleotit
SEQ ID NO: 77 va/hodc SEQ ID NO: 78, hodc chia trinh tu nucleotit SEQ ID NO:
79 va/hoac SEQ ID NO: 80.

Ngodi ra, tot hon 1a vecto bi€u hién chira phén tir axit nucleic, tot hon la phén
t&r ADN, lan luot ma hoa cac mién co dinh cua chudi nang va/hoic mién cd dinh cla
chudi nhe, dugc lién két v6i phan tir axit nucleic, tot hon la phan tir ADN, lan lugt
ma hoa mién bién d6i cua chudi ning va/hodc mién bién doi ctia chudi nhe.

Theo phuong an dugc dac biét vu tién, hai vecto bicu higén c6 thé dugc su

dung, mot trong so6 chiing dé biéu hién chudi nang, vecto con lai d€ biéu hién chudi
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nhe, sau d6 hai vecto biéu hién nay c6 thé déu dugce chuyen nhiém vao té bao chu dé

bidu hién protein tai to hop.

Tét hon 13, vecto biéu hién sé& 1a vecto chtta phén tir hodc cdc phan tir axit
nucleic da néu, c6 thé dugce lién két béng cach thao tac v6i it nhat mot trinh tur diéu
hoa, trong do trinh tu didu hoa nhu vy c6 thé 1a promoto, trinh tu tang cudng, hoac
trinh tur két thiic, va tét nhit 1a promoto, trinh ty ting cudng, hoge trinh ty két thic

khac loai.

Céc axit nucleic theo sang ché ¢6 thé duoc diéu ché hodc dugc thu theo cach
ma thuc chit da biét (vi du, bing cach tong hgp ADN tu dong va/hoac k¥ thuat ADN
tai t6 hop), dua trén thong tin vé cAc trinh ty axit amin ddi véi cac khang thé theo

sang ché dugc néu ¢ day.

Theo mot khia canh khac, sang che dé cip dén té bao chu c6 vecto bieu hién
ma hoa chudi nang cua phan tir khang theé khang PD1 theo sang che va c6 vecto biu

hién ma hoa chudi nhe ctia phan tir khang thé khang PD1 theo séng ché.

Theo phuong 4dn dugc ddc biét uu tién, cic t€ bao chu da néu la cac té bao nhan
chuén nhu céc té bao dong vat c6 vii. Theo phuong an khac, cac te bao chi nay la cac
té bao vi khudn. Céc té bao hitu dung khac 1a cac t€ bao nam men hodc cac t€ bao

nam khac.

Céac té bao dong vat c6 v thich hop bao gé)m, vi dy, cac té bao CHO, céc té
bao BHK, céc té bao HeLa, cac té bao COS, va cac té bao twong tu. Tuy nhién, cac
té bao dong vat ludng cu, cac té bao con trung, cac té bao thuc vat, va cac té bao bat
ky khac dugc st dung trong linh vure nay dé biéu hién cac protein khéc loai cling ¢o

thé dugc st dung.

Cac phuong 4n cua sang ché lién quan dén cac phan tir khang thé khang LAG3 va su
két hop véi cac khang thé khang PD1

Nhu duoc mo ta chi tiét trén day, PD1 déng vai tro quan trong trong viéc diéu
hoa hoat tinh té bao T va do d6 hoat tinh cta hé mién dich. Trong phé cac bénh ung
thu khdc nhau, da thdy rang cac phan ti khang thé dbi khang PD1 ¢6 thé gia ting hoat
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tinh t& bao T nh&r d6 hoat hoa hé mién dich dé tAn cong khéi u va do d6 diéu tri dugc

bénh ung thu.

Céc két hop cua cic khang thé khang PD1 ddi khang va céc phén tir khang thé
ma huoéng dich cac chét trc ché diém kiém tra té bao mién dich khéc ciing da thé hién
rang c6 thé tao diéu kién thuén loi cho cac tinh chat chéng ung thir ciia cdc khiang thé

khang PD1 d6i khang. Mot chét trc ché diém kiém tra nhu vay dugc goi 1a LAG3.

Nhu déi véi PD1, LAG3 thé hién 1a dong vai trd trong viéc dan xép hoat tinh
té bao T. Hon nita, da biét trong linh vurc ndy 1a sy phong bé kép quy trinh PD1 va
LAG3 14 hitu hiéu dbi vé6i tinh mién dich chéng khbi u hon so véi sy phong bé chi
mdi mot phan ti nay.

Dua trén nén tang nay, cac tic gia sing ché da tim kiém dé tao ra c4c phan tix
khang thé khang LAG3 ma c6 thé duoc sir dung mdt minh hogc két hop v&i cac phan
tir khang thé khang PD1 theo sang ché. Bit dAu tir khang thé nguyén ban cia chudt
khang LAG3 (duoc goi 1a 496G6), ho da didu ché nam dan xuét dugc lam giéng nhu
cla ngudi, ma la cac phan tr khang thé khang LAG3 dbi tuong cua sang ché. Cac
phan tr khang thé khang LAG3 cta sang ché dugc goi 1a LAG3-1, LAG3-2, LAG3-
3, LAG3-4 va LAG3-5.

Str dung thtr nghiém hoat hoa té bao T in-vitro (con dugc md ta trong vi du
12), ho da kidm tra cdc ddc tinh chirc nang cta cac phan tir khang thé khang LAG3
twong tmg ciia sang ché. Nhur ¢ thé thdy & vi du 12 va Fig.8, su két hop ctia phan tir
khang thé khang LAGS3 theo sang ché va phan tir khang thé khang PD1 theo séng ché
14 wru viét hon mot cach bat ngd so véi cac két hop khang thé khang PD1/LAG3 tham

chiéu da biét trong linh vuc nay.

C6 thé hidu 16 1a tinh wu viét ndy cta két hop céc phan tir khang thé khéng
LAG3 theo sang ché véi cac phan tir khéng thé khang PD1 theo sang ché da goi v
ring ching s& c6 thé dugc sir dung dé diéu tri bénh ung thw & muc liéu lwong thap
hon so véi viéc diéu tri bang khang thé trong linh vuc nay, diéu nay c6 thé cho phép

ap dung tri liéu v6i tac dung phu khong mong mudn it hon.

Vi cac phan tir khang thé khang PD1 va khang LAG3 c6 thé giam cac tac dung

phu khong mong mubn & bénh nhan, nhu dugc ban ludn trén day, nén cac khang thé
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khang PD1 va cac khang thé khang LAG3 theo sang ché c6 thé c¢6 uu diém lam sang
dang ngac nhién va dang ké so vé6i linh vuc nay bang viéc sir dung lidu lugng nho

hon va/hodc ché do str dung vdi tan suat it hon.

Puoc khuyén khich béi cac s6 liéu nay, céc tac gia sang ché da nghién ciru cac
dic tinh chirc nang khac cia cac phén ti khang thé khang LAG3 theo sang ché. Viéc
danh gia nay bao gbm xéc dinh epitop dugc gin két boi cac vi du vé cac phén tir
khang thé khang LAG3 theo sang ché. Nhu c6 thé thiy trong vi du 11, céc tac gia
sang ché da xac dinh rang cac phan tir khang thé khang LAG3 theo sang ché c6 thé
gin két v6i hai ving riéng biét cua LAG-3 cua nguoi, LLRRAGVT (SEQ ID NO:
111) va/hoac YRAAVHLRDRA (SEQ ID NO: 112).

Theo hiéu biét clia cac tic gia sang ché, khong c6 khang thé khang LAG3 nao
d3 biét trong tinh trang k¥ thuat nay c6 bién dang gin két epitop gidng nhu cdc phan
tir khang thé khang LAG3 theo séng ché. Khong gi6i han béi gia thuyét bét ky, cac
tac gia sang ché suy' doan rang hiéu luc duge cai thién mot cach bét ngd cta két hop
cua cac phan tir khang thé khang LAG3 theo séng ché va cac khang thé khiang PD1
theo sang ché so v6i cac phan t trong linh vuc ¢6 thé duoc cho 1a do bién dang gin

két epitop cua cic phan tir khang thé khang LAG3 theo séng ché.

Do d6, khia canh khac nita cua sang ché dé xuét phan tir khang thé khang
LAG3 dugc phan 14p, trong d6 phan tr khang thé khang LAG3 nhu vay gan két voi
epitop ctia LAG3 clia ngudi chira trinh ti axit amin LLRRAGVT (SEQ ID NO: 111)
va/hoic YRAAVHLRDRA (SEQ ID NO: 112). Céc phan tir nhu vay dugc goi & day
la “céac phan tir khang thé khang LAG3 theo sang ché”

Céac phuong phép diéu ché cac phan tit khang thé khang LAG3 c6 céc dic tinh

gin két epitop theo séng ché da dugc biét 1 trong linh vuc nay.

Céac phuong phép tao ra khang thé va manh khang thé duoc biét 1 trong linh
vuc nay. Vi du, cac khang thé ¢6 thé duoc tao ra bang phuong phap bét k}‘l trong s6
cac phuong phap ma st dung sw cdm Ung su san xuét in vivo cac phan tir khang thé,
sang loc cac thu vién globulin mién dich (Orlandi et al, 1989. Proc. Natl. Acad. Sci.
U.S.A. 86:3833-3837; Winter et al 1991 , Nature 349:293-299) hodc tao ra cic phin
tir khang thé don dong bang cic dong té bao trong mdi trudng nudi cdy. Cac phuong

phéap nay bao gbm, nhung khong chi giéi han &, k¥ thuat lai, k§ thuat lai té bao B clia
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ngudi, va k¥ thuat lai Epstein-Barr virut (EBV) (Kohler et al 1975. Nature
256:4950497; Kozbor et al 1985. J. Immunol. Methods 81 :31 -42; Cote et al 1983.
Proc. Natl. Acad. Sci. USA 80:2026-2030; Cole et al 1984. Mol. Cell. Biol. 62:109-
120).

Str dung cac phuong phép nay, viéc didu ché cac khang thé c6 vi tri gén két
v6i do dic hiéu cin thiét déi voi LAG3 c6 thé 1a théng thuong dbi v6i ngudi ¢6 hicu
biét trung binh trong linh vuc nay. Sau do6, cac phan tr khang thé co thé dugc sang
loc str dung viéc 1ap ban dd epitop dé xac dinh liéu ching c6 hay khong gan két véi
céac trinh tu epitop gidng nhu dugc yéu cAu béi cac khang thé khang LAG3 theo sdng
ché. Cac phuong phap 1ap ban dd epitop nhu vay da duge biét 15 va 1a thong thuong
frong linh virc nay va cé thé d& dang tiép nhan dugc boi ngudi c6 hiu biét trung binh
trong linh vuc nay. Hon nita, vi du vé phurong phap nhu vay dugc dé xuét trong vi du

11 trong ban md ta sang ché.

Pé tranh nghi ngd, mdi phuong 4n cu thé duoc liét ké dudi day doi véi cac
khang thé khang LAG3 theo sang ché ciing c6 thé 14 cac khia canh ddc 14p dugce xem

xét theo sang ché.

Phuong an wu tién ctia khia canh thir nhét cua sang ché 1a trong d6 phan tur

khang thé d3 néu 1a phan tt khéng thé duoc 1am gidng nhu ctia nguoi.

Phuong an wu tién khac 1a trong d6 phén tir khang thé da néu 1a khang thé don
dong, Fab, F(ab")2, Fv hoac scFv.

Céac thuét ngit “dugce lam gidng nhu ctia nguoi”, “Fab”, “F(ab’)2”, “Fv” va
“scFv” 1a da duge biét rd trong linh vue ndy va dugc ban ludn thém & day trong phan
dinh nghia cua ban mo ta sang ché.

Theo mot phuwong an wu tién, phan tir khang thé khang LAG3 c6 ving c¢b dinh
ctia chudi ning dugc chon tir nhém gém cac vung ¢ dinh IgGl, IgG2, IgG3, I1gG4,
IgM, IgA va IgE. Tt hon 13, ving ¢b dinh cta chudi ndng 1a IgG4 véi su dot bién
S241P.

Theo mot phuwong an wu tién, phan tir khang thé khang LAG3 c6 vung ¢ dinh

ctia chudi nhe 12 kappa hodc lambda.
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Phuong 4n wu tién khac 1a phuong 4n trong d6 phén tir khang thé khang LAG3
da néu chua:
(a) cac CDR chudi ning chtra trinh ty axit amin SEQ ID NO:39
(hcCDR1), SEQ ID NO:40 (hcCDR2) va SEQ ID NO:41 (hcCDR3) va ¢6 cac CDR
chudi nhe chtra trinh tu axit amin SEQ ID NO:42 (IcCDR1), SEQ ID NO:43 (IcCDR2)
va SEQ ID NO:44 (1cCDR3); hodc,

(b) cac CDR chudi ning chta trinh tu axit amin SEQ ID NO:45
(hcCDR1), SEQ ID NO:46 (hcCDR2) va SEQ ID NO:47 (hcCDR3) va ¢6 ciéc CDR
chudi nhe chtra trinh ty axit amin SEQ ID NO:48 (IcCDR1), SEQ ID NO:49 (IcCDR2)
va SEQ ID NO:50 (1cCDR3).

Nhu néu trén, cac phan tir khang thé khang LAG3 theo sang ché dugc goi l1a
LAG3-1, LAG3-2, LAG3-3, LAG3-4 va LAG3-5. Sang ché cung cAp bang trinh tu
ma dé dang cho phép xac dinh cac trinh ty axit amin riéng ré dbi voi cac phan tir
khang thé khang LAG3 cu thé cua sang ché. Tom tat dugc cung cip trong bang 6

trong vi du 9.

Céc phuong phép diéu ché cac phan tir khang thé khang L AG3 theo séang ché
da dugc biét ro trong linh vuc ndy, va ngudi co hiéu biét trung binh trong linh vuc
nay s& co thé dé dang didu ché dugc phan tir khéng thé. Cac vi du vé cac phuong

phép nay dugc dé xuét trén day lién quan dén khia canh tht nhéit cua sang ché.

Theo mot phuong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién ddi
ctia chudi nang chira trinh ty axit amin ¢6 do tuong ddng it nhit 1a 85% so v6i trinh
tu bt k¥ trong s cac trinh tw SEQ ID NO: 51, 53, 55, 57 va 59. Tét hon 13, phan ti
khang thé nay c6 mién bién d6i ciia chudi ning chira trinh ty axit amin 1a trinh tur bét
ky trong sb cac trinh tw SEQ ID NO: 51, 53, 55, 57 va 59.

Theo mot phuong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién dbi
cua chudi nhe chira trinh tu axit amin c6 d6 tuong ddng it nhit 1a 85% so véi trinh ty
bét ky trong s6 céc trinh ty SEQ ID NO: 52, 54, 56, 58 va 60. Tét hon 13, phén t
khang thé nay c6 mién bién dbi ctia chudi nhe chira trinh tu axit amin 1 trinh ty bat

ky trong sb cac trinh tw SEQ ID NO: 52, 54, 56, 58 va 60.
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Céac phuong phap tinh mirc do twong ddng vé trinh tyr axit amin dd da dugc
biét 5 trong linh vuc nay va duge ban ludn thém ¢ day trong phan dinh nghia cta
ban mb ta sang ché.

Theo mot phurong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién d6i
ctia chudi nang chira trinh ty axit amin SEQ ID NO: 51.

Theo mot phuwong an uwu tién, phan tir khang thé khang LAG3 c¢6 chudi ning
chtra trinh tu axit amin SEQ ID NO: 61.

Theo mot phuong an vu tién, phan tir khang thé khang LAG3 ¢6 mién bién dbi
ctia chudi nang chua trinh ty axit amin SEQ ID NO: 53.

Theo mot phwong an uu tién, phan tir khang thé khang LAG3 ¢6 chudi ning
chtra trinh tu axit amin SEQ ID NO: 63.

Theo mot phuong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién dbi
ctia chudi ning chira trinh ty axit amin SEQ ID NO: 55.

Theo mot phuwong an wu tién, phéan tr khang thé khang LAG3 c6 chudi ning
chura trinh tu axit amin SEQ ID NO: 65.

Theo mot phuong an wu tién, phéan tir khang thé khang LAG3 c6 mién bién ddi
ctia chudi ning chtra trinh tu axit amin SEQ ID NO: 57.

Theo mot phuong an wu tién, phan tr khang thé khang LAG3 c6 chudi ning
chura trinh tu axit amin SEQ ID NO: 67.

Theo mot phurong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién ddi
ctia chudi ning chira trinh ty axit amin SEQ ID NO: 59.

Theo mot phuong an wu tién, phéan tr khang thé khang LAG3 c6 chudi ning
chira trinh tu axit amin SEQ ID NO: 69.

Theo mot phuwong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién dbi
ctia chudi nhe chira trinh ty axit amin SEQ ID NO: 52.

Theo modt phuong an wu tién, phan tr khang thé khang LAG3 c6 chudi nhe
chira trinh tu axit amin SEQ ID NO: 62.
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Theo mét phuong 4n uu tién, khang thé khang LAG3 ¢6 mién bién doi ciia
chudi nhe chira trinh tu axit amin SEQ ID NO: 54.

Theo mot phwong an uu tién, phan tr khang thé khang LAG3 c6 chudi nhe
chtra trinh tu axit amin SEQ ID NO: 64.

Theo mdt phuong an vu tién, phan ttr khang thé khang LAG3 ¢6 mién bién d6i

ctia chudi nhe chira trinh tu axit amin SEQ ID NO: 56.

Theo mot phuwong an wu tién, phan tir khang thé khang LAG3 c¢6 chudi nhe
chtra trinh tu axit amin SEQ ID NO: 66.

Theo mot phurong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién ddi

ctia chudi nhe chtra trinh tu axit amin SEQ ID NO: 58.

Theo mot phuwong an wu tién, phan tir khang thé khang LAG3 c6 chudi nhe
chira trinh tu axit amin SEQ ID NO: 68.

Theo mot phurong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién ddi
ctia chudi nhe chira trinh tu axit amin SEQ ID NO: 60.

Theo mot phuwong an wu tién, phan tir khang thé khang LAG3 c¢6 chudi nhe
chtra trinh tu axit amin SEQ ID NO: 70.

Theo mdt phuong 4n wu tién, phan tir khang thé khang LAG3 ¢6 mién bién doi
ctia chudi nang chira trinh tw axit amin SEQ ID NO: 51 va mién bién doi cia chudi

nhe chtra trinh tu axit amin SEQ ID NO: 52.

Theo mot phuong an wu tién, phan tir khang thé khang LAG3 ¢6 mién bién ddi
ctia chudi nang chira trinh tu axit amin SEQ ID NO: 53 va mién bién d6i cia chudi
nhe chira trinh tr axit amin SEQ ID NO: 54.

Theo mot phuong 4n wu tién, phén tir khéng thé khang LAG3 c¢6 mién bién doi
ctia chudi ning chira trinh tu axit amin SEQ ID NO: 55 va mién bién ddi ctia chudi
nhe chtra trinh tu axit amin SEQ ID NO: 56.

Theo mot phuong an wu tién, phan tir khang thé khang LAG3 c6 mién bién ddi
ctia chudi ning chira trinh ty axit amin SEQ ID NO: 57 va mién bién ddi cta chudi

nhe chtra trinh tu axit amin SEQ ID NO: 58.
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Theo mot phwong 4n tru tién, phén tir khang thé khang LAG3 c¢6 mién bién doi
clia chudi ning chira trinh ty axit amin SEQ ID NO: 59 va mién bién doi ctia chudi

nhe chira trinh tu axit amin SEQ ID NO: 60.

Theo mdt phuong 4n wu tién, phan tir khang thé khang LAG3 ¢6 chudi ning
chira trinh tu axit amin SEQ ID NO: 61 va chudi nhe chira trinh tu axit amin SEQ ID
NO: 62.

Theo mot phwong an wu tién, phan tr khang thé khang LAG3 c6 chudi ning
chira trinh tu axit amin SEQ ID NO: 63 va chudi nhe chira trinh ty axit amin SEQ ID
NO: 64.

Theo mot phwong an wu tién, phan tr khang thé khang LAG3 c6 chudi ning
chira trinh tu axit amin SEQ ID NO: 65 va chudi nhe chira trinh ty axit amin SEQ ID
NO: 66.

Theo mdt phuwong an uu tién, phan tir khang thé khang LAG3 c¢6 chudi ning
chira trinh tw axit amin SEQ ID NO: 67 va chudi nhe chira trinh tu axit amin SEQ ID
NO: 68.

Theo mdt phwong an vu tién, phan tir khang thé khang LAG3 c6 chudi ning
chtra trinh tu axit amin SEQ ID NO: 69 va chudi nhe chira trinh tu axit amin SEQ ID
NO: 70.

Ddi véi tht ca cac phuong 4n trén, can hiéu 13, viéc sir dung thuat ngir "chira"
duoc dy tinh 12 gdm ca phuong 4n trong d6 mién hozc phan tir twong tmg chi " gdm"
trinh ty axit amin nhu dugc thé hién.

Theo mot phuong an wu tién, phén tir khang thé khang LAG3 c6 kha ning gin
két véi LAG3 clia ngudi v6i hiang s6 phan ly (KD) nho hon 1 nM.

Theo mot sb phuong 4n, phan tir khang thé khang LAG3 c6 khé ndng gdn két
voi LAG3 cta ngudi va LAG3 cta khi cynomolgus véi ai luc cao. Theo mot sd
phuong an, i luc cao chi Kp nh6 hon 0,5 nM, vi du, 0,4, 0,3, 0,2, 0,1, 0,09, 0,08,
0,07 hodc nhé hon, nhu duge do béi SPR. Phuong thire dé xé4c dinh Kp sir dung SPR

duogc cung cép trong cic vi du kém theo.
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Theo modt phuong an khéc, phan tir khang thé khang LAG3 khong gan két voi
LAGS3 ctia chudt nht.

Theo mot phuong an khac, phan tr khang thé khang LAG3 c6 kha ning cua
mét hodc nhidu tinh chit du6i day: (i) gan két véi LAG3 cua khi cynomolgus; (ii)
khong gén két véi LAG3 ciia chudt; (jii) @e ché sy gin két cia LAG3 véi MHC 1I;
va (iv) kich thich dap tng mién dich.

Khia canh khac cia sang ché dé xuét phén tir khang thé khang LAG3 theo sang

ché dé str dung trong y hoc.

Khia canh khac ciia sang ché dé xuét cac phan tir axit nucleic dugc phan lap
ma hoa mién bién ddi ciia chudi niing va/hodc mién bién ddi clia chudi nhe ciia phan
ttr khang thé khang LAG3 theo sang ché. Tét hon 13, phan tir axit nucleic chira trinh
tu nucleotit nam trong sb céc trinh tw SEQ ID NO: 91, 93, 95, 97 hoac 99 lan lugt ma
hoa mién bién dbi ctia chudi ning co cac trinh tw SEQ ID NO: 51, 53, 55, 57 hodc 59.
Tt hon 13, phan tir axit nucleic chira trinh tu nucleotit nam trong sb céc trinh tu SEQ
ID NO: 92, 94, 96, 98 hodc 100 lan lugt ma hoa mién bién doi ctia chudi nhe c6 cac
trinh tw SEQ ID NO: 52, 54, 56, 58 hodc 60.

Khia canh khac ctia sang ché dé xuét vecto biéu hién chira phan tir ADN chira
trinh tw nucleotit ma hoa chudi nang va/hodc chudi nhe cia phén tir khang thé khang
LAGS3 theo sang ché. Tét hon 1a vecto biéu hién chtra phan t ADN chua trinh tu
nucleotit SEQ ID NO: 101 va/hodc SEQ ID NO: 102, hodc chira trinh ty nucleotit
SEQ ID NO: 103 va/hodc SEQ ID NO: 104, hodc chira trinh tur nucleotit SEQ ID NO:
105 va/hodc SEQ ID NO: 106, hodc chira trinh ty nucleotit SEQ ID NO: 107 va/hoéc
SEQ ID NO: 108, hoic chira trinh ty nucleotit SEQ ID NO: 109 va/hoac SEQ ID NO:
110.

Theo phuong 4n dugc dac biét vu tién, hai vecto bicu hién c6 thé dugc sir
dung, mdt trong so ching d€ bicu hién chudi ning, vecto con lai dé biéu hién chubi
nhe, sau d6 hai vecto biéu hién nay c6 thé déu dugc chuyén nhiém vao té bao chu dé
bi€u hién protein tai to hop.

Tét hon 13, vecto biéu hién sé& 1a vecto chira phén tir hodc cac phan tr axit

nucleic da néu, c¢6 thé duoc lién két béng cach thao tac véi it nhat mot trinh tur diéu
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hoa, trong do trinh tu diéu hoa nhu vy c6 thé 1a promoto, trinh tu ting cudng, hoac
trinh tu két thac, va tot nhéat 1a promoto, trinh tu tang cuong, hodc trinh tu két thuc

khac loai.

Cac axit nucleic theo sang ché co thé dugc diéu ché hoac dugc thu theo cach
ma thue chét da biét (vi du, bang cach tong hop ADN tu dong va/hodc ky thudt ADN
tai td hop), dua trén thong tin vé c4c trinh tu axit amin ddi véi cac khang thé theo
sang ché duoc néu & dy, nhu duge md ta thém trén day lién quan dén cac khang thé

khéng PD1 theo sang ché.

Theo mét khia canh khac, sang ché dé cap dén té bao chu c6 vecto bicu hién
ma hoéa chudi ning cta phan tir khang thé khang LAG3 theo séang ché va c6 vecto

biéu hién ma héa chudi nhe ctia phan tir khang thé khang LAG3 theo sang ché.

Theo phuong an dugc déc biét uu ti€n, cac té bao chii da néu 1a cac té bao nhan
chuén nhu cac té bao dong vat co6 vu, vi du, cac té bao da duogc néu trén day lién quan
dén phuong 4n vé cac khang thé khang PD1. Theo phuong an khdc, cic té bao chi
nay la cac té bao vi khudn. Céc té bao hiru dung khac 1 cac té bao nAm men hodc cac

té bao nam khac.

Céc phuong 4n ciia sang ché lién quan dén cac dugc pham bao gom cac khang thé

khang PD1 va khang LAG3, kit gbm cac phén, cac phuong phap va sir dung.

Khia canh khac ctia sang ché dé xuét kit gdm céac phan chira phan ti khang thé
khang PD1 theo sang ché va phan tir khang thé khang LAG3. T6t hon la, phén ti
khéng thé khang LAG3 1a phan tir khang thé khang LAG3 theo séng ché.

Khia canh khac ctia sang ché dé xuét kit gbm cac phéan chira phén tir khang thé
khing LAG3 theo séng ché va phan tir khang thé khang PD1. T6t hon 1a, phan tir
khang thé khang PD1 la phan tir khang thé khang PD1 theo sang ché. Céch khac,
khéng thé khang PD1 khac, nhu pembrolizumab hodc nivolumab, co thé duoc su
dung & kit gdm cac phan nay.

Khia canh khac cta sang ché dé xuat duge pham chira phan tir khang thé khang

PD1 theo sang ché. Mot phurong an clia sang ché 1a phuong 4n trong d6 duogc pham
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con chira phan tit khang thé khang LAG3. Tét hon 1a, phan tir khang thé khang LAG3
la phan tir khang thé khang LAG3 theo sang ché.

Khia canh khac cia sang ché dé xuét duoc pham chira phan tir khéng thé khang
LAG3 theo sang ché. Mot phuong én cla sang ché 14 phwong 4n trong d6 dugc pham
con chira phan tir khang thé khang PD1. Tét hon 13, phan tir khang thé khang PD1 la
phan tir khang thé khang PD1 theo sang ché. Cach khac, khang thé khang PD1 khac,

nhu pembrolizumab hoéc nivolumab, ¢ thé dugc st dung trong dugc phim nay.

Ngudi ¢6 hiéu biét trung binh trong linh virc ny s& hidu r6 ring dua trén phan
mo ta trén day, sdng ché con boc 16 cac duoc phém dé diéu tri bénh (nhu duoc chi 1o
chi tiét hon dué6i ddy) bang cach st dung cc phan ti khang thé theo sang ché néu
trén, ciing nhu cdc phuong phap diéu tri bénh (nhu dwoc chi rd chi tiét hon dudi day)

bang cach st dung cac duge pham hodc céc phén tir khang thé nhu vay theo sang ché.

Dé tranh nghi ngo, kit gbm céc phan va dugc pham theo sdng ché c6 thé chira
bét ky trong sd cac phan tir khang thé khang PD1 dic hiéu theo sang ché va/hoic
phén tir khang thé khang LAG3 theo sang ché nhu duoc mo ta trén day.

Khi phan tir khang thé khéang PD1 theo sang ché va phan tir khang thé khang
LAGS3 theo sang ché dugc ding mot cach d6ng thoi thong qua cing mot dudng ding,
chung c6 thé dugc dung dudi cac dang phdi ché hodc cac duoc pham khac nhau hodc
dudi dang mot phﬁn cua dang phéi ché hoac dugc phém két hop. Twong tu, khi phan
ttr khang thé khang PD1 theo sang ché va phan tir khéng thé khang LAG3 theo sang
ché duge st dung dudi dang mot phﬁn ctia ché do diéu tri két hop, mdi khang thé co6
thé duoc dung véi cung lugng va theo cung ché @6 nhu dugc st dung khi mot trong
s6 cac khang thé nay dugc dung mot minh, va su sir dung két hop nhu vay co6 thé
hodic ¢6 thé khong dan dén tac dung hiép ddng. Tuy nhién, néu viée sy sir dung két
hop cta cic khang thé dan dén tac dung hiép dong, thi cling c6 thé giam lugng cla
mot hoac ca hai khang thé, trong khi van dat dugc tc dung diéu tri mong mudn. Piéu
nay cé thé, vi dy, 1 hitu dung dé tranh, han ché hoic 1am giam bat ky tac dung phu
khong mong mudn nao ma lién quan dén viéc sir dung mot hodc ca hai khang thé khi
chiing duoc dung v6i lugng thong thuong cta chiing, trong khi van dat dugc tac dung

duoc 1y hodc dicu tri mong mudn.
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Duoc phdm, phuwong phép dung, va lidu luong

Séng ché con dé cap dén cac duogc phém dé diéu tri cac bénh (nhu dugc chird
chi tiét hon duéi day), trong d6 cac duoc pham nay chira it nhét mot phéan tir khang
thé theo sang ché. Sang ché con bao ham cac phuong phap diéu tri bénh (nhu dugc
chi rd chi tiét hon dudi day) sir dung it nhAt mot phan tir khang thé theo sang ché hodc
duoc phém nhu néu trén, va con bao ham viéc bao ché thudc dé diéu tri bénh nay

bang cach sir dung (c4c) phan tir khang thé theo sang ché hodc dugc pham nhu vay.

Céc phéan tir khang thé theo sang ché va/hodc cac duge phim chira chiing c6
thé duoc dung cho bénh nhan can diéu tri theo cach thure thich hop bat ky, tuy thudc
vao dang phéi ché hoic dugc phém cu thé duogc st dung. Do d6, cac phan tir khang
thé theo sang ché va/hoac cac duoc phém chira ching co thé, vi du, duoc ding trong
tinh mach (i.v.), duéi da (s.c.), trong co (i.m.), trong phiic mac (i.p.), qua da, qua
dudng miéng, dudi ludi (vi du, dudi dang vién nén dudi ludi, thube phun hodc nho
giot dugc dat dudi ludi va dugc hép thu thong qua mang nhay vao mang mao mach
dudi ludi), (trong) mili (vi du dudi dang thudc phun vao miii va/hodc dudi dang khi
dung), tai chd, br?mg cach dung thudc dan, béng cach hit, hoac cach thirc thich hop bét
ky khéac vé6i lugng hodc liéu hitu hiéu.

Céc phan tir khang thé theo sang ché va/hodc cac duge pham chira ching dugc
dung theo theo ché do diéu tri ma thich hop dé diéu tri va/hogc 1am thuyén gizm bénh,
rdi loan hodc tinh trang bénh ly can dugc diéu tri hodc 1am thuyén giam. Bac s diéu
tri néi chung s€ ¢ thé xac dinh ché do diéu tri thich hop, tuy thudc vao cac yéu td
nhu bénh, 161 loan hoic tinh trang bénh ly can dugc diéu tri hodc lam thuyén giam,
d6 ning cua bénh, do ndng cua céc triéu chimg bénh, cac phén tr khang thé cu thé
theo sang ché dugc str dung, duong dung cu thé va dang bao ché hoic duoc phém
duoc st dung, tudi tac, gi6i tinh, trong lugng, ché d6 an udng, tinh trang chung cta
bénh nhén, va cac yéu 6 twrong tw da biét ddi véi bac s§ didu tri. N6i chung, ché do
diéu trj s& gdbm viéc ding mot hodc nhiéu phan tir khéng thé theo sang ché, ding mot

hodc nhiéu duge pham chita chung, v&i cac lugng hodc liéu hitu hi¢u trong di€u tri.

No6i chung, dé diéu tri va/hodc 1am thuyén gidm cac bénh, cac r6i loan va cac
tinh trang bénh Iy dugc néu ¢ ddy va tiy thudc vao bénh, r6i loan hodc tinh trang

bénh Iy cu thé duoc diéu tri, hiéu luc ctia phan tir khang thé dic hiéu theo sang ché
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duogc str dung, duong dung cu thé va dang bao ché hoic dugc phém cu thé duoc st
dung, cac phan tir khang thé theo sang ché s& thudong dugc dung véi lugng tir 0,005
dén 20,0 mg trén mot kilogram thé trong va lidu lugng tét hon 1a tir 0,05 dén 10,0
meg/kg/lidu, va tét hon nita 1a tir 0,5 dén 10 mg/kg/lidu, lién tuc (vi dy, bing cach
truyén) hodc tot hon nita 1a du6i dang cac liéu don (vi du nhu cac lidu dung hai lan
mdi tudn, hang tudn, hodc hang théng; xem dudi day), nhung c6 thé thay déi déng ké,
dic biét 1a tuy thude vao cac thong s6 néu trén. Do dé, trong mot sb truong hop, co
thé 1a day du khi st dung lugng it hon lugng t8i thiéu néu trén, trong khi & nhitng
trueong hop khéc, can phai vuot trén giéi han trén. Khi dung véi lwong 16n nén chia

chung thanh nhiéu liéu nho dé dung trong ngay.

Tuy thudc vao cac phan tir khang thé cu thé theo sang ché va duge dong hoc
cu thé cua no6 va cac tinh chat khac, n6 c6 thé dugc ding hang ngay, mdi ngay thu
hai, thir ba, thir tu, thir nam hodc thir sau, hang tudn, hang thang, v.v.. Ché do dung
c6 thé gdm viéc didu tri hang tuin, dai han. Thuét ngi "dai han" & ddy c6 nghia la it

nhét hai tudn va tt hon 1a khoang thoi gian hang thang, hoac hang nam.

Hiéu qua cua cac phan tir khang thé theo sang ché, va cac ché phim chira
ching, ¢6 thé dugc kiém tra bang cach str dung thir nghiém in vitro thich hop bét ky,
thr nghiém trén co s¢ té bao, thur nghiém in vivo va/hodc mo hinh dong vat thue chét
da biét, hodc két hop bét ky ciia ching, tiry thudc vao bénh cu thé c6 lién quan. Cac
thir nghiém va cac mé hinh dong vat thich hop s€ tré nén rd rang d6i véi ngudi co
trinh do trung binh trong linh vuc nay, va vi du bao gbm céc thir nghiém va cac mod

hinh dong vat dugc st dung trong cac vi du dudi day.

Céc ché phdm phéi ché

Déi voi tng dung trong dugc pham, cac phan t khang thé theo sang ché co
thé dugc phéi ché dudi dang dugc phdm bao ché chira (i) it nhit mot khang thé theo
sang ché (tuc 13 khang thé khang PD1 theo séng ché hoac khang thé khang LAG3
theo sang ché hodc ca hai typ khang thé theo sang ché) va (ii) it nhét mot chit mang,
chat pha loang, ta dugc, chét phu tro va/hodc chat 1am 6n dinh duoc dung, va (iii) tuy
y mot hodc nhiéu polypeptit va/hodc hop chét c6 hoat tinh duoc 1y khac. Thuat ngit

"dugc dung" c6 nghia la vat chat twrong Gmg khong thé hién tac dung sinh hoc hodc
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cach khac la tac dung khong mong mudn khi duoc dung cho dbi tugng va khong
twong tic theo cach thirc ¢6 hai voi bt ky thanh phan nao khéc ciia duge pham (vi
du nhu thanh phén ¢ hoat tinh dugc ly) ma n6 duge chira trong d6. Céac vi du cu thé
c6 thé dugc thiy trong cac S6 tay huéng din chudn, vi du nhu Remington's
Pharmaceutical Sciences, 18™ Ed., Mack Publishing Company, USA (1990). Vi du,
cac khang thé theo sang ché ¢6 thé duoc phdi ché va dugc dung theo cach thirc bat
ky thuc chat da biét déi véi cac khang thé théng thudng va cdc manh khang thé va
céc protein ¢6 hoat tinh dugc ly khac. Do d6, theo phuong an khac, sang dé cap dén
dugc phdm hoidc dugc phim bao ché ma chira it nh4t mot khang thé theo sang ché va
it nhat mét chét mang, chét pha loang, t4 dugc, chét phu trg va’hoac chét 1am 6n dinh

duge dung, va tity ¥ mét hodc nhiéu chét c6 hoat tinh duoc 1y khac.

Cac duge phdm bao ché dé ding ngoai dudng tiéu héa, nhu dé tiém trong tinh
mach, trong co, dudi da hodc dé truyén trong tinh mach co thé 13, vi du, cac dung
dich, hén dich, thé phan tan, nhil dich hodic bot v6 tring ma chira thanh phan hoat tinh
va la thich hop, tiy ¥ sau bude hoa tan hodc pha loang tiép theo, dé truyén hodc tiém.
Céc chit mang hoic cic chét pha lodng thich hgp cho cac ché phdm bao ché nay, vi
du, bao gdm, nhung khong chi gi¢i han ¢, nude vo tring va cac dung dich dém va
cac dung dich dugc dung nhu nuéce mubi dém phosphat sinh ly, dung dich Ringer,
dung dich dextroza, va dung dich Hank; dau nuédc; glyxerol; etanol; cac glycol nhu
propylen glycol, cling nhu cac dau khoang, dau dong vat va dau thuc vat, vi du, ddu

lac, dau d4u nanh, ciling nhu cac hdn hop clia chiing.

Céac dung dich cua céac phan tir khang thé theo sang ché co thé con chira chat
bao quan dé ngan ngira sy sinh trudng cua vi sinh vét, nhu cac chat khang khuan va
khang ndm, vi du, p-hydroxybenzoat, paraben, clobutanol, phenol, axit sorbic,
thiomersal, (cac mudi v6i kim loai kiém cua) axit etylendiamin tetraaxetic, va cac
chét tuong tu. Trong nhidu trudong hop, tot hon 1a dung dich nay chira ca chét 1am
dang truong, vi du, dudng, dung dich dém hodc natri clorua. Tuy y, cac chét nhii hoa
va/hogc cac chat phén tan co thé dugce sit dung. Tinh chay thich hop co thé duoc duy
tri, vi dy, bang cach tao thanh c4c liposom, bang cach duy tri ¢& hat mong mubn trong
truong hop thé phan tan hodc bing cach st dung chit hoat dong bé mit. Cac chat

khéc lam cham sy hép thu, vi du, nhom monostearat va gelatin, ciing c6 the duge bo
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sung. Cac dung dich c6 thé dugce nap vao cac lo tiém, Ong tiém, chai truyén, va cac

vat tuong tu.

Trong tit ca cac trudng hop, dang liéu luong cudi ciing phai 14 vo trung, long
va én dinh trong cac diéu kién san xuét va bao quan. Céac dung dich tiém vo tring
duoc bao ché bing cach két hop hop chit hoat tinh v6i lwong mong muén trong dung
moi thich hop cling v6i cac thanh phin khac nhu duge lidt ké & trén, khi can thiét,
tiép theo 1a budc loc khit trung. Trong trudong hop bot vo tring dé didu ché dung dich
tiém vo tring, phuong phap bao ché dugc uu tién d6 1a ky thuat lam kho chan khong
va lam dong kho dé tao ra bot gdm thanh phan hoat tinh cong thém thanh phan mong

mudn bd sung bit ky c6 trong dung dich duge loc khir tring trude do.

Thong thuong, cac dung dich nuéce hoac huyén phi nuée sé duge vu tién. Noi
chung, cac dang phbi ché thich hop dbi véi cac protein tri liéu nhu cac khang thé theo
sang ché 1a cac dung dich protein duoc dém, nhu cac dung dich chira protein v6i nong
d6 thich hop (nhu tir 0,001 dén 400 mg/ml, tét hon 1a tir 0,005 dén 200 mg/ml, tot
hon nita 13 tir 0,01 dén 200 mg/ml, t6t hon nita 1a 1,0 &én 100 mg/ml, nhu 1,0 mg/ml
(ding trong tinh mach) hodc 100 mg/ml (dung dudi da) va dung dich dém nu6e nhu:

- dung dich nuéc mudi dém phosphat, d6 pH bé‘mg 7,4,

- céc dung dich dém phosphat khéc, d6 pH bang 6,2 dén 8,2,

- céac dung dich dém axetat, do pH béng 3,2 dn 7,5, t6t hon 1a d6 pH béng tur
4,8 dén 5.5

- c4c dung dich dém histidin, do pH bang tir 5,5 dén 7,0,

- cac dung dich dém sucxinat, 46 pH béng tir 3,2 dén 6,6, va

- c4c dung dich dém xitrat, d6 pH bang tir 2,1 dén 6,2,

va, tuy y, céac mubi (vi du, NaCl) va/hoac duong (vi du nhu sucroza va
trehaloza) va/hodc cac ruou da chirc khac (vi du nhu manitol va glyxerol) dé tao tinh
dang truong cho dung dich.

Cac dung dich protein dugc dém duoc wu tién 1a cic dung dich chira khoang
0,05 mg/ml khang thé theo sang ché dugc hoa tan trong dung dich dém phosphat 25
mM, d6 pH bang 6,5, dugc diéu chinh dén déng truong bang cach bo sung 220 mM
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trehaloza. Ngoai ra, cac chét khac nhu chét téy, vi du, 0,02 % Tween-20 hodc Tween-
80, ¢c6 thé duoc chira trong cac dung dich nay. Céc ché phdm phéi ché dé dung dudi
da c6 thé chira ndng do cao hon déng ké ctia khang thé theo séng ché, nhu Ién t6i
100 mg/ml hodc thdm chi trén 100 mg/ml. Tuy nhién, s€ rd rang d6i voi ngudi co
hiéu biét trung binh trong linh vuc nay 1a cac thanh phan va cac lugng cuia ching nhu
duoc dua ra trén day chi thé hién mét lva chon duoc wu tién. Céac cach khac va cac
bién thé cta chung sé& 14p tuc 1a rd rang d6i voi ngudi co hiéu biét trung binh trong

linh vue nay, hodc c6 thé d& dang hidu dugc bat dau tir phan boc 16 néu trén.

Theo khia canh khéac cua sang ché, phan tir khéng thé theo sang ché co thé
duoc st dung két hop véi dung cu hitu dung dé dung khang thé, nhu 6ng tiém, but

tiém, vi bom, hodc dung cu khic.

Ung dung tri liéu

Khia canh khéc cia sang ché dé xuét phuong phap diéu tri bénh ung thu bao
gdm viéc cho bénh nhan can diéu tri dung lwong hitu hiéu trong diéu tri clia phan tir
khang thé khang PD1 theo séng ché. Theo mot phuong 4n wu tién, phwong phap nay
con bao gdm viée cho bénh nhan nay dung phan tir khang thé khang LAG3. Tét hon
14, phan tir khang thé khang LAG3 1a phén tir khang thé khang LAGS3 theo sang ché.

Khia canh khac ciia sang ché dé xut phan tir khéng thé khang PD1 theo sang
ché dé sir dung trong phuong phép diéu tri bénh ung thu. Theo mot phuong an uu
tién, khia canh con bao gdm viéc sir dung bd sung phan tir khang thé khang LAG3.
Tét hon 13, phan tir khang thé khang LAG3 1a phan ti khang thé khang LAG3 theo
sang ché.

Khia canh khac cua sang ché 1a viéc stt dung phan tir khang thé khang PD1
theo sang ché dé bao ché duoc phdm dé diéu tri bénh ung thu. Theo mdt phuong an
wu tién, khia canh con bao gdm viéc str dung bd sung phan tir khang thé khang LAG3.
Tét hon 13, phan tir khang thé khang LAG3 1a phan tir khang thé khang LAG3 theo
sang ché.

Theo mdt phuong an, phan tir khang thé khang PD1 dugc dung cung luc, dong
thoi, lién tuc, lan luot, tuy chon hogc riéng ré&, v6i phan tir khang thé khang LAG3.
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Khia canh khéc cua sang ché dé xuat phwong phap diéu tri bénh ung thur bao
gbm viéc cho bénh nhan can diéu tri dung luong hitu hiéu trong diéu tri cia phan tir
khang thé khang LAG3 theo séng ché. Theo mdt phwong an wu tién, phwong phap
nay con bao gdm viéc cho bénh nhan nay dung phan tir khang thé khang PD1. Tét
hon 13, phan tir khang thé khang LAG3 1a phan tir khang thé khang PD1 theo sang

cheé.

Khia canh khac cua sang ché d& xuat phan tir khang thé khang LAG3 theo séng
ché dé sir dung trong phuong phap diéu tri bénh ung thu. Theo mdt phuong an wu
tién, khia canh con bao gdm viéc str dung bd sung phén tir khang thé khang PD1. Tét
hon 13, phan it khéng thé khang PD1 1a phan tir khang thé khang PD1 theo sang ché.

Khia canh khac cia sang ché 1a viéc st dung phén tir khang thé khang LAG3
theo sang ché dé bao ché dugc phim dé diéu tri bénh ung thu. Theo mét phuong an
wu tién, khia canh con bao gdm viéc sir dung bd sung phan tir khang thé khang PD1.
Tét hon 13, phan tir khang thé khang PD1 1a phan t&r khang thé khang PD1 theo sang

r
A

ché.

Theo mot phuwong an, phan tir khang thé khang LAG3 dugc dung cung luc,
déng thoi, lién tuc, lan luot, tuy chon hodc riéng r€, véi phéan tir khang thé khang PDI1.

Dé tranh nghi ngo, cac khia canh ung dung y hoc theo sang ché c6 thé bao
gdm bét ky trong s6 phan tir khdng thé khang PD1 dic hiéu theo sang ché va/hoic
phén tr khang thé khang LAG3 theo sang ché nhu dugc md ta trén day.

Do céc tinh chét sinh hoc ctia chiing, cac khang thé theo sang ché 1a thich hop
@8 didu trj cac bénh duogc dic trung bang su tang sinh té bao qua murc hodc bat thuong,

nhu bénh ung thu.

Nhu duoc st dung & day, thuat ngir "ung thu” c6 nghia bao gbm tit ca céc loai
phét trién c6 tinh ung thu hodc cac quy trinh gy ung thu, cac md di cin hodc cic té
bao, cdc mod hodc cac co quan bién nap 4c tinh, bét ké giai doan hodc typ mo bénh
hoc cuia sy xam 14n. Céac vi du vé céc ri loan ung thu bao gdm, nhung khong chi giéi
han &, cac khdi u ran, cac bénh ung thu huyét hoc, céc khdi u mé mém, va céc ton
thuong di can. Cac vi du vé cac khdi u rin bao gém cac bénh 1y ac tinh, vi du, sacom,

va caxinom (bao gdm caxinom tuyén va caxinom té bao vay) doi véi cac hé co quan
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khac nhau, nhu céc bénh anh huéng dén gan, phdi, v, hé bach huyét, hé tiéu hoa (vi
du, rudt két), dudng sinh duc niéu (vi duy, than, cac té bao biéu mo niéu (urothelial
cells)), tuyén tién liét va hong. Caxinom tuyén bao gdm céc bénh Iy 4c tinh nhu cac
bénh ung thu rudt két phﬁn 16n, bénh ung thu tryc trang, caxinom té bao than, bénh
ung thu gan, caxinom té bao khong nhé ctia phéi, bénh ung thu rudt non va bénh ung
thu thuc quan. Caxinom té bao vay bao gdbm cac bénh 1y 4c tinh, vi du, & phéi, thuc
quéan, da, vung d4u va cd, khoang miéng, hau mén, va ¢b tr cung. Theo mot phuong
4n, bénh ung thu 1a u hic sic t6, vi du, u hiic sic t6 giai doan tién trién. Céc ton thuong
di cin cia cac bénh ung thu néu trén cling co thé duoc didu tri hodc phong ngira bang

cach st dung cac phuong phap va cac ché phdm duge mo ta & day.

Cac bénh ung thu vi du ma sy phat trién ctia ching c6 thé dugce e ché biang
cach str dung cac phan tr khang thé duoc boc 10 & day bao gdbm cac bénh ung thu
thuong dap (mg véi liéu phap mién dich.

Vi duy, cac bénh ung thu, cac khdi u, va cac bénh tang sinh khac dudi day co
thé duge diéu tri bang cac khang thé theo séng ché, nhung khong chi giéi han & do:

Céc bénh ung thu dau va cd; Cac bénh ung thu phéi, vi du nhu bénh ung thu
phdi t& bao khong nhé (non-small cell lung cancer - NSCLC) va bénh ung thw phoi
té bao nho (small cell lung cancer - SCLC); Cac bénh ung thu trung that, vi du nhu
cac khéi u than kinh va cac khéi u trung mo; Cac bénh ung thu duong tiéu hoa
(gastrointestinal - GI), vi du nhu cac bénh ung thu thurc quan, da day (ung thu da day),
tuyén tuy, gan va dudng mat (gdm, vi du, caxinom té bao gan (hepatocellular
carcinoma - HCC)), va rudt non va rudt gia (gém, vi du, bénh ung thu dai truc trang);
Céc bénh ung thu tuyén tién liét; Cac bénh ung thu tinh hoan; Céc bénh ung thur viing
phuy, vi du nhu céc bénh ung thu bu@)ng trimg; Cac bénh ung thu v, vi du nhu
caxinom vu, ung thu v duong tinh v6i thu thé hormon, ung thu v duong tinh véi
Her2, va ung thu va 4m tinh ba; Cac bénh ung thu h¢ ndi tiét; Sacom mé mém, vi du
nhu sacom x0, sacom co van, sacom mach, sacom Kaposi; Cdc bénh sacom ¢ xuong,
vi du nhu u tuy, sacom xuong, khéi u Ewing, sacom X0, u xwong sun, u nguyén bao

xuong, va u nguyén bao sun; Cac bénh u trung bi€u mo;

Céc bénh ung thu da, vi du nhu caxinom té bao ddy, caxinom t€ bao vay,

caxinom té bao Merkel, va u hac t6; Cac khoi u tan tao ciia h¢ than kinh trung wong
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va nio, vi du nhu u té bao hinh sao, u nguyén bao dém, u nguyén bao than kinh dém,
va u nguyén bao vong mac; Cac u lympho va bénh bach huyét vi du nhu u lympho
khong Hodgkin té bao B (non-Hodgkin lymphomas -NHL), u lympho khong Hodgkin
té bao T, bénh bach ciu lympho bao té bao B man tinh (chronic B-cell lymphocytic
leukemia - B-CLL), bénh bach cau lympho bao té bao T man tinh (chronic T-cell
lymphocytic leukemia - T-CLL), bénh Hodgkin (Hodgkin s disease - HD), bénh bach
cau lympho bao hat 16n (large granular lymphocyte leukemia - LGL), bénh bach cau
sinh tiy man tinh (chronic myelogenous leukemia - CML), bénh bach cau tiy
bao/sinh tiy cip (acute myelogenous/myeloid leukemia - AML), bénh bach cau
lympho bao cép (acute lymphatic/lymphoblastic leukemia - ALL), b¢nh da u tuy
(multiple myeloma - MM), u twong bao, va cac hdi chung loan san tuy
(myelodysplastic syndromes - MDS); va cac bénh ung thu & vi tri tién phét khong
biét.

Theo mdt phuong &n vu tién cia sang ché, bénh ung thu 1a ung thu phdi, t6t

hon 12 ung thu phdi té bao khong nhd (NSCLC).

T4t c4 cac bénh ung thu, cac khdi u, cac khdi u tan tao, v.v., dugc néu trén day
ma duge dic trung bang vi tri/ngudn gbc cu thé cua chiing trong co thé déu c6 nghia
1a gdm ca c4c khéi u tién phat va cac khéi u di can bat ngudn tir do.

Bénh nhan c6 thé c6 kha nang dap (mg hon véi viée diéu tri bang phan ti
khang thé theo sang ché (nhu dugc mé ta & ddy) néu bénh nhéan nay bi bénh ung thu
ma duogc dic trung béng viéc c6 su biéu hién PD-L1 cao, va/hodc trong d6 bénh ung
thu dugce tham nhiém béi cac té bao mién dich chdng khéi u, vi du, cac lympho bao
tham nhiém khdi u. Do d6, mdt phuong an clia sang ché 14 phuong 4n trong d6 bénh
nhén cAn didu tri bi bénh ung thy ma duoc dic trung bang viéc c6 sy biéu hién PD-
L1 cao va/hoic trong d6 bénh ung thu dugc thdm nhiém boi cac té bao mién dich

chong khoi u.

Hon nita, bénh nhén c6 thé c6 kha niang dép mg hon véi viée diéu tri bang
phan tir khang thé theo sang ché (nhu duge md ta & day) néu bénh nhan nay bi bénh
ung thu ma dugc dédc trung bang viéc c6 tai lugng dot bién cao. Cac vi du vé cach ma
c6 thé danh gia tai lugng dot bién cao bao gbm cach xac dinh liéu bénh ung thu nay

c6 duoc dic trung bang viéc co tinh bat on dinh vi vé tinh, hodc ¢6 hi¢u luc sira chira
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ADN bit cdp sai kém hay khong. Cac bénh ung thu nhu vy dugc cho la c6 tinh sinh
midn dich nhidu hon va do d6 ¢6 kha nang dap tmg hon déi véi viée diéu tri bang céc
ché d6 tri liéu diéu bién mién dich, nhu phan tir khéng thé theo sang ché. Do d6, mot
phuong &n cua sang ché 12 phuong 4n trong d6 bénh nhan can diéu trj bi bénh ung

thu ma duoc dac trung béng viéc ¢6 tai luong dot bién cao.

Céc phan tir khang thé theo sang ché co thé dugc st dung trong cac ché do tri

liéu trong trudong hop didu tri dong thir nhét, dong thtr hai, hodc dong bét ky khac.

Céc phan tr khang thé theo sang ché c6 thé dugc sir dung dé phong ngra, didu
tri trong thoi gian ngin hodc thoi gian dai cac bénh néu trén, tiy y con két hop véi

liéu phap xa tri va/hogc phau thuit.

T4t nhién, phan trén con gbm viéc sir dung cac phan tir khang thé theo sang
ché trong cac phuong phép khac nhau diéu tri cac bénh néu trén bang cach cho bénh
nhan cin diéu tri dung lidu hiru hiéu trong diéu tri, cling nhu viéc sir dung cac phan
tir khang thé nay dé san xuét cac thudc dé diéu tri cac bénh nay, ciing nhu cac dugce
pham chira cac phan tr khang thé theo sang ché, ciing nhu viéc bao ché va/hoic san

xuit cac thudc chira cac khang thé nhu vay theo séng ché, va cac dbi twong turong tu.

Céac ket hop voi cac hoat chat khac hodc viéce dicu tri khac

Phan tt khang thé theo sang ché, hoac két hop ctia khing thé khang PD1 theo
sang ché va khang thé khang LAG3 theo séng ché, c6 thé dugc st dung mdt minh
hodc két hop véi mot hodc nhiéu tac nhan tri liéu bd sung, cu thé 1a dugc chon tir cac
tac nhan héda tri liéu nhu cac tic nhan gdy hai ADN hodc cac hop chét c6 hoat tinh tri
liéu ma trc ché cac quy trinh hinh thanh mach, céc quy trinh tai nap tin hiu hoac cac
diém kiém tra phan bao & cac té bao ung thu.

T4c nhan tri liéu bd sung co thé dugc ding ddng thoi, tily v dudi dang thanh
phan ctia cling mdt dugc pham bao ché, hodc trude hodc sau khi dung phan tir khang
thé.

Theo c4c phwong 4n nhat dinh, tac nhan tri liéu bd sung co thé 13, khong gi6i
han ¢, mdt hodc nhiéu chét tc ché dugc chon tir nhém cac chit uc ché EGFR,

VEGFR, HER2-neu, Her3, AuroraA, AuroraB, PLK va PI3 kinaza, FGFR, PDGFR,
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Raf, Ras, KSP, PDK1, PTK2, IGF-R hoic IR.

Céc vi du khéc vé c4c tac nhan tri liéu b sung 1a cac chat we ché CDK, Akt,
src¢/ber abl, cKit, cMet/HGF, c-Myec, Flt3, HSP90, cac chét ddi khang hedgehog, cac
chit trc ché JAK/STAT, Mek, mTor, NFkappaB, proteasom, Rho, chét e ché su
truyén tin hiéu wnt hodc chét e ché quy trinh ubiquitin héa hodc chét we ché khac
d6i véi quy trinh truyén tin hiéu Notch.

Vi du vé céac chit e ché Aurora 13, khong chi gi¢i han &, PHA-739358, AZD-
1152, AT 9283, CYC-116, R-763, VX-680, VX-667, MLN-8045, PF-3814735.

Vi du vé chét rc ché PLK 1a GSK-461364.

Vi du vé céc chét (rc ché raf 1a BAY-73-4506 (con 1a chat tic ché VEGFR),
PLX 4032, RAF-265 (ngoai ra con la chét tc ché VEGFR), sorafenib (ngoai ra con
1a chit tc ché VEGFR), va XL 281.

Vi du vé céc chit uc ché KSP la ispinesib, ARRY-520, AZD-4877, CK-
1122697, GSK 246053A, GSK-923295, MK-0731, va SB-743921.

Vi du vé cac chat trc ché src va/hodc ber-abl 1a dasatinib, AZD-0530,
bosutinib, XL 228 (con 1a chat tc ché IGF-1R), nilotinib (con 1a cht &c ché PDGFR
va cKit), imatinib (con 1a chit rc ché cKit), va NS-187.

Vi du vé chét rc ché PDK1 1a BX-517.

Vi du vé chét tc ché Rho 1a BA-210.

Vi du v& chit trc ché PI3 kinaza 1a PX-866, BEZ-235 (con la chat tc ché
mTor), XL 418 (con 1a chit trc ché Akt), XL-147, va XL 765 (con 1a chét e ché
mTor).

Vi du vé cac chat tc ché cMet hoic HGF 1a XL-184 (con la chét e ché
VEGFR, cKit, Flt3), PF-2341066, MK-2461, XL-880 (con la chat &c ché VEGFR),

MGCD-265 (con 1a chét e ché VEGFR, Ron, Tie2), SU-11274, PHA-665752,
AMG-102, va AV-299.

Vi du vé chét tc ché c-Myc 1a CX-3543.

Vi du vé cac chat trc ché Fl1t3 1a AC-220 (con 1a chét we ché cKit va PDGFR),
KW 2449, lestaurtinib (con 1a chét tc ché VEGFR, PDGFR, PKC), TG-101348 (con
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14 chét e ché JAK?2), XL-999 (con la chit G ché cKit, FGFR, PDGFR va VEGFR),
sunitinib (con 1 chét te ché PDGFR, VEGFR va cKit), va tandutinib (con 1a chat trc
ché PDGFR, va cKit).

Vi du vé cac chit e ché HSP9O0 13 tanespimycin, alvespimycin, IPI-504 va

CNF 2024.

Vi du vé cac chat (e ché JAK/STAT 1a CYT-997 (con tuong tac voi tubulin),
TG 101348 (con 1a chét trc ché Flt3), va XL-019.

Vi du vé& céc chét tc ché Mek 1a ARRY-142886, PD-325901, AZD-8330, va
XL 518.

Vi du vé cac chat e ché mTor 1a temsirolimus, AP-23573 (ma con tac dung
nhu 14 chét @re ché VEGF), everolimus (ngoai ra con la chat Gc ché VEGF). XL-765
(con 1a chét tre ché PI3 kinaza), va BEZ-235 (con la chat trc ché PI3 kinaza).

Vi du vé& cac chit Gc ché Akt 1a perifosine, GSK-690693, RX-0201, va
triciribin.

Vi du vé céc cht e ché cKit 1a AB-1010, OSI-930 (con c6 tac dung nhu la
chét trc ché VEGFR), AC-220 (con 1a chit rc ché Flt3 va PDGFR), tandutinib (con
14 chét Grc ché F1t3 va PDGFR), axitinib (con 1a chat e ché VEGFR va PDGFR),
X1,-999 (con 14 chét tre ché F1t3, PDGFR, VEGFR, FGFR), sunitinib (con la chat (rc
ché Flt3, PDGFR, VEGFR), va XL-820 (con ¢6 téc dung nhu 1a chét tc ché VEGFR-
va PDGFR), imatinib (con 1a chét &rc ché ber-abl), nilotinib (con 1a chat e ché ber-
abl va PDGFR).

Vi du vé cac chat di khang hedgehog 1a IPI-609 va CUR-61414.

Vi du vé céac chit tre ché CDK 1a seliciclib, AT-7519, P-276, ZK-CDK (con
trc ché VEGFR2 va PDGFR), PD-332991, R-547, SNS-032, PHA-690509, va AG
024322.

Vi du vé céc chét uc ché proteasom la bortezomib, carfilzomib, va NPI-0052

(con 14 chét &rc ché NFkappaB).
Vi du vé chét tc ché quy trinh NFkappaB 1a NPI-0052.

Vi du vé chét wrc ché quy trinh ubiquitin hoa 1a HBX-41108.
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Theo cac phuong an uu tién, tdc nhan tri li€u bd sung la tdc nhan chéng tao

mach.

Vi du vé cac tac nhan chéng tao mach la cac chit (rc ché FGFR, PDGER va
VEGFR hoic cac phdi tir twong tmg (vi du céac chét tc ché VEGF nhu pegaptanib
hodic bevacizumab khang thé khang VEGF ), va céc thalidomid, nhu cac tac nhan
dugc chon tir, khong chi gidi han 6, nintedanib, bevacizumab, motesanib, CDP-791,
SU-14813, telatinib, KRN-951, ZK-CDK (con la chét e ché CDK), ABT-869, BMS-
690514, RAF-265, IMC-KDR, IMC-18F1, IMiDs (c4c chét diéu bién mién dich), dan
xuét thalidomid CC-4047, lenalidomid, ENMD 0995, IMC-D11, Ki 23057, brivanib,
cediranib, X1.-999 (con 1a chét trc ché cKit va F1t3), 1B3, CP 868596, IMC 3G3, R-
1530 (con 1a chét e ché Flt3), sunitinib (con 1a chat e ché cKit va Flt3), axitinib
(con 1a chét e ché cKit), lestaurtinib (con 1a chat we ché Flt3 va PKC), vatalanib,
tandutinib (con 1a chit &rc ché FIt3 va cKit), pazopanib, GW 786034, PF-337210,
IMC-1121B, AVE-0005, AG-13736, E-7080, CHIR 258, sorafenib tosylat (con 13
chit @c ché Raf), RAF-265 (con 1a chit wc ché Raf), vandetanib, CP-547632,
0SI-930, AEE-788 (con 14 chét trc ché EGFR va Her2), BAY-57-9352 (con la chat
tic ché Raf), BAY-73-4506 (con 1a chét rc ché Raf), XL 880 (con la cht trc ché
cMet), XL-647 (con la chit tc ché EGFR va EphB4), XL 820 (con la chét tc ché

cKit), va nilotinib (con la chét trc ché cKit va bre-abl).

Tac nhan tri li€u bd sung co thé con duge chon tir cac chét ttc ché EGFR, né
¢6 thé 13 chét e ché EGFR phan tir nhé hogic khang thé khang EGFR. Vi du vé céc
khang thé khang EGFR 1a, khong chi giéi han 6, cetuximab, panitumumab,
matuzumab; vi du vé chét tc ché EGFR phan t&r nho la, khong chi giéi han 6,
gefitinib, afatinib, osimertinib va olmutinib. Vi du khac vé chét diéu bién EGFR la

doc t6 dung hop EGF.

Trong sb cac chét trc ché EGFR va Her2, cac chét tre ché hiru dung dé két hop
v6i phéan to khang thé theo sang ché 1a lapatinib, gefitinib, erlotinib, cetuximab,
trastuzumab, nimotuzumab, zalutumumab, vandetanib (con 1a chét wrc ché VEGFR),
pertuzumab, X1.-647, HKI-272, BMS-599626 ARRY-334543, AV 412, mAB-806,
BMS-690514, JNJ-26483327, AEE-788 (con la chét e ché VEGFR), ARRY-
333786, IMC-11F8, Zemab.
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Céc thc nhan khac ma c6 thé duge két hop vai cac phan tir khang thé theo sang
ché mét cach co lgi trong liéu phap diéu tri 12 tositumumab va ibritumomab tiuxetan
(hai khang thé khang CD20 dugc ddnh du phong xa), alemtuzumab (khang thé khang
CD52), denosumab, (chét Grc ché phdi tir yéu t6 biét hoa hity cbt bao), galiximab (chat
d6i khang CD80), ofatumumab (chit Gtc ché CD20), zanolimumab (chat déi khéng
CD4), SGN40 (chat diéu bién thu thé phdi tir CD40), rituximab (chat e ché CD20)
hodc mapatumumab (chét chu van thu thé TRAIL-1).

Céc chit hoa tri liéu khac ma c6 thé duge st dung két hop vé6i cac phan tir
khang thé theo sang ché dugc chon tir, nhung khong chi gi6i han &, cac hormon, céc
chét twong tu hormon va cac chét khang hormon (vi du, tamoxifen, toremifen,
raloxifen, fulvestrant, megestrol acetat, flutamid, nilutamid, bicalutamid, cyproteron
acetat, finasterid, buserelin acetat, fludrocortison, fluoxymesteron,
medroxyprogesteron, octreotid, arzoxifen, pasireotid, vapreotid), cac chit uc ché
aromataza (vi du, anastrozol, letrozol, liarozol, exemestan, atamestan, formestan), cac
chét chu vén va cac chat d6i khang LHRH (vi du, goserelin axetat, leuprolid, abarelix,
cetrorelix, deslorelin, histrelin, triptorelin), cac chét chéng chuyén hoa (vi du, céc
antifolat nhu methotrexat, pemetrexed, cac chit twong tu pyrimidin gibng 5
fluorouracil, capecitabin, decitabin, nelarabin, va gemcitabin, céac chét turong ty purin
va adenosin nhu mercaptopurin thioguanin, cladribin va pentostatin, cytarabin,
fludarabin); cac chit khang sinh chéng khdi u (vi du, cac anthracyclin nhu
doxorubicin, daunorubicin, epirubicin va idarubicin, mitomycin-C, bleomycin
dactinomycin, plicamycin, mitoxantron, pixantron, streptozocin); cac dan xuét platin
(vi du, cisplatin, oxaliplatin, carboplatin, lobaplatin, satraplatin); cac tic nhén alkyl
héa (vi du, estramustin, meclorethamin, melphalan, chlorambucil, busulphan,
dacarbazin, cyclophosphamid, ifosfamid, hydroxyure, temozolomid, cac nitrosoure
nhu carmustin va lomustin, thiotepa); cac chét chdng gian phan (vi du, cac vinca
alkaloid nhu vinblastin, vindesin, vinorelbin, vinflunin va vincristin; va cac taxan nhu
paclitaxel, docetaxel va céac ché phém phéi ché cua ching, larotaxel; simotaxel, va
cac epothilon nhu ixabepilon, patupilon, ZK-EPO); céc chét wc ché topoisomeraza
(vi du, cac epipodophyllotoxin nhu etoposid va etopophos, teniposid, amsacrin,
topotecan, irinotecan) va cac chat hoa tri lieu khac nhu amifostin, anagrelid,

interferon alpha, procarbazin, mitotan, va porfimer, bexaroten, celecoxib.
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Theo cdc phuong 4n nht dinh, tic nhén trj lidu bd sung c6 thé 1a tic nhén tri
liéu min dich khac, nhu cac chét didu bién cua cac chat rc ché diém kiém tra dui
day: TIM3, PD-L1 (vi du, atezolizumab, avelumab hodc durvalumab), PD-L2,
CTLA-4, VISTA, BTLA, TIGIT, CD160, LAIR1, 2B4, CEACAM.

Theo cac phuong an khéc, tdc nhan tri liéu mién dich c¢6 thé 14 vacxin ung thu.

Khi hai hodc nhiéu chét hoac nguyén tac duoc st dung 1a mot phén ctia ché do
diéu tri két hop, chung c6 thé dugc dung thong qua cung mot duong dung hodc qua
cac duong dung khac nhau, ¢ thoi diém v& co ban gidng nhau (tirc 1a dong thoi, cing
lic) hodc & cac thoi diém khac nhau (vi du, lién tuc, 1an luot, lién tiép, ludn phién,

hoac theo dang khac cua ché do thay doi).

Khi cac chit hodc cac nguyén tic dugc ding mot cach dong thoi thong qua
cung duong dung, chiing co thé dugc dung dudi dang cac duge pham phdi ché khac
nhau hodc dudi dang céc dugce phém khéac nhau hoac duéi dang mot phﬁn cua duoc
phédm hogc dugc phdm phdi ché két hop. Twong tu, khi hai hodc nhiéu hoat chét hogc
nguyén tac dugc su dung 1a mot phﬁn ctia ché do diéu tri két hop, mdi chat hoic
nguyén tic c6 thé dugc ding véi cing luong va theo cing ché d6 nhu dugce sir dung
khi chinh hop chét hoic nguyén téc duge st dung, va su sit dung két hop nhu vay c6
thé hodc khong thé din dén téc dung hiép ddng. Tuy nhién, khi sy str dung két hop
ctia hai hodc nhiéu hoat chét hoic nguyén tdc dan dén hiéu qua hiép déng, thi viéc su
dung nay ciing c6 thé 1am gidm luong cua mot, nhiu hodc tit ca cac chat hodc nguyén
tac dugc st dung, trong khi van dat dugc tac dung diéu tri mong mubn. Piéu nay co
thé, vi du, hiru dung dé tranh, han ché hoic lam giam bét ky tac dung phu khong
mong mudn nao ma lién quan dén viéc dung mot hoidc nhiéu chit hodc nguyén tic
khi ching duoc sir dung v6i lugng thong thuong cia chiing, trong khi van dat duogc
hi€u qué duogc ly hoac diéu tri mong mudn.

T4t nhién 13, phan néu trén con bao gdm ché pham bao ché, va cac phuwong
phép bao ché, cac khing thé theo sang ché dé sir dung két hop vdi cac ddi tac két hop
néu trén. Sang ché ciing bao gébm ché pham bao ché, va cac phuong phap bao ché,

cac ddi tac két hop néu trén dé sir dung két hop véi cac khang thé theo sang ché.
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Céc phan tir khang thé theo sang ché c6 thé duge stir dung mdt minh hodc két
hop v&i cac ché do diéu tri khac, vi du, v6i liéu phap phau thuat va/hogc liéu phap xa

tri.

Kit va phwong phép san xuét va tinh ché

Sang ché con bao gdm céc kit chira it nhat mot khang thé theo sang ché va mot
hodc nhiéu thanh ph?m khac duoc chon tir nhém bao gém cac dugc chit khac dugc

str dung dé diéu tri cac bénh va céc rdi loan nhu dugce néu trén day.

Theo mot phuong 4n, kit bao gdm ché pham chira lwrong hitu hiéu ctia phan tir
khang thé khang PD1 theo séng ché dudi dang liéu don vi. Theo mdt phwong 4n, kit
bao gdm ché pham chtra lugng hitu hiéu cta phan tr khang thé khang LAG3 theo
sang ché duéi dang lidu don vi. Theo phuong an khac, kit gbm ca ché phdm chira
luong hitu hi€u cua phan t khang thé khang PD1 theo sang ché duéi dang liéu luong
don vi va ché phdm chira lugng hitu hiéu ctia phan tir khang thé khang LAG3 theo

sang ché dudi dang liéu lugng don vi.

Theo mét sé phuong 4n, kit gbm dd chwra tiét tring ma chira ché phim nay;
cac dd chua nay co thé 1a cac hop, 6ng tiém, chai, 1o nho, 6ng, tai, tai nho, vi phéng,
hoic céc dang @b chira thich hop khac da biét trong linh vue nay. Céc dd chira nhu
vay c6 thé dugc 1am tir nhya, thiy tinh, gidy méng, 14 kim loai, hodc cac vét liéu khac

thich hop dé gitr thuc.

Néu mudn, phan tir khang thé theo sang ché, hoac két hop clia ca hai loai khang
thé theo sang ché, dugc cung cAp cung v6i cac huéng dan s dung khang thé / cac
khang thé cho ddi twong bi ung thu. C4c huéng dan nay sé& thuong gbm thong tin vé
viée sir dung ché pham dé diéu tri hodc phong ngira ung thu. Theo céc phuong an
khéc, cac huong dan nay gdm it nhat mot trong s6 cac yéu t6 sau: phan mo ta tac nhan
trj liéu; phac do lidu ding va cach dung dé diéu tri hodc phong ngira bénh ung thu
hodc cac triéu ching cia ching; huéng dan vé su than trong, cac khuyén céo, cac chi
dinh; céc chéng chi dinh; thong tin qua liéu; cac phan tng phy; tinh chét duge ly &
dong vat; cac thir nghiém 1am sang; va/hodc thong tin tham khéo. Cac hudng dan co

thé duoc in truc tiép trén dd chira (néu c6), hodc dudi dang nhan duge ap dung cho
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do chura, hodc dudi dang to roi, sO tay huéng dan, thé hoic bia riéng ré dugc cung

cap trong hodc cung v6i do chira.

Sang ché con d& xuét cac phwong phép sén xuét phan tir khing thé theo sang

ché, cac phuong phap nay thuong gdm cac bude sau:

- nudi cdy cac té bao chi chira vecto biéu hién chira axit nucleic ma héa phén
tir khang thé theo sang ché trong céac diéu kién ma cho phép tao thanh khang thé theo
sang ché; va

- thu hdi phén t&r khang thé dugc biéu hién boi cac té bao chu tir méi trudng
nudi ciy; va

- tity y tinh ché va/hodc cai bién va/hogc xur Iy tiép phéan tir khang thé theo sang

ché.

Axit nucleic theo sang ché co thé 1, vi du, phan tir ADN chtra céc trinh tu ma
hoéa ciing nhu céc trinh tw diéu hoa va tlly ¥ c4c intron tu nhién hogc nhén tao, hoac
6 thé 1a phén tt ADN bd trg. N6 ¢6 thé c6 cac codon géc cua no6 hoac co thé c6 su
sit dung codon dugc t6i wu héa ma da dugce lam thich nghi mot cach dac hiéu dé biéu
hién trong té bao chu hoic sinh vat chu du tinh. Theo mdt phuong 4n clia sang ché,
axit nucleic theo sang ché v& co ban 1a & duéi dang dugce phan 1ap, nhu dugc dinh

nghia trén day.

Axit nucleic theo sang ché s& thuong dugc két hop vao vecto biéu hién, tirc 1a
vecto ma ¢ thé cung cip su biéu hién clia polypeptit khi dugce chuyén nhiém vao té

bao chu thich hop hodc hé biéu hién khac.

Dé san xuét cac khang thé theo sang ché, ngudi c6 hiéu biét trung binh trong
linh vuc nay co thé chon tir rat nhiéu hé biéu hién da dugc biét ro trong linh vuc nay,

vi du, cac hé biéu hién duoc xem xét béi Kipriyanow and Le Gall, 2004.

Céc vecto biéu hién bao gém cac plasmit, cac retrovirut, cdc cosmit, cac
episom thu dugc tir EBV, va cac dang tuong tu. Vecto biéu hién va cac trinh tu kiém
soat biéu hién duogc chon dé tuong hop véi té bao chi. Gen chudi nhe ctia khang thé
va gen chudi ning cta khang thé c6 thé dugc chén vao cac vecto riéng biét. Theo cac
phuong an nhét dinh, ca hai trinh tw ADN déu duoc chén vao cung mot vecto biéu

hién.
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Cac vecto thudn tién 1a cac vecto ma ma hoa trinh tu globulin mién dich CH
(ndng ¢ dinh) hodc CL (nhe cb dinh) ddy dd vé mat chirc ndng cia nguoi, véi céc vi
tri gi6i han thich hgp dugce xtr 1y sao cho trinh ty VH (néng bién déi) hoac VL (nhe
bién dbi) bat ky c6 thé duoc chén vao va duge biéu hién mot cach dé dang, nhu néu
trén. Déi v6i chudi ning cua khang thé, chudi nang nay c6 thé 13, khong chi gidi han
&, isotyp IgG bat ky (IgG1, 1gG2, 1gG3, 1gG4) hodc cac globulin mién dich khac,

gom ca cac bién the alen.

Vecto biéu hién tai tb hop c6 thé con ma hoa peptit tin hiéu ma tao diéu kién
thuan loi cho viéc tiét chudi khang thé tir té bao chi. ADN ma hoa chudi khang thé
c6 thé dugc tach dong vao vecto sao cho peptit tin hiéu dugc lién két trong khung véi
dAu tan cing amin ctia ADN chudi khéng thé thanh thyc. Peptit tin hiéu nay c¢6 thé 1a
peptit tin hiéu globulin mién dich hodc peptit khac loai tir protein phi globulin mién
dich. Cach khéc, trinh tt ADN mé hoa chudi khéng thé c6 thé da chia trinh tu peptit
tin hiéu.

Ngoai c4c trinh tr ADN chudi khang thé, céc vecto biéu hién téi to hop thuong
mang cac trinh tu diéu hoa, tlly ¥ céc trinh tur didu hoa khéc loai, gdbm cac promoto,
cac yéu td tang cuong, céc tin hidu két thuc va polyadenyl héa va cac yéu t kiém
soat su biéu hién khac ma kiém soat su biéu hién cua cac chudi khang thé & té bao
cht. Céc vi du vé cac trinh tu promoto (dugc minh hoa cho sy biéu hién & céac té bao
dong vat co vi) la cac promoto va/hodc cac yéu t6 tang cudng thu dugce tt CMV (nhu
promoto/yéu té ting cuong CMV Simian Virus 40 (SV40)), adenovirus, (vi du,
promoto mudn chu yéu adenovirus (adenovirus major late promoter - AAMLP)),
polyoma va cc promoto manh cta dong vat co vii nhur cic promoto actin va globulin
mién dich tu nhién. Vi du vé céc tin hiéu polyadenyl hoa 1a BGH polyA, polyA muon
hodc sém SV40; cach khac, 3"UTRs cua céac gen globulin mién dich, v.v. C6 thé duoc

st dung.

Céac vecto biéu hién tai td hop ¢co thé con mang cac trinh tu ma diéu hoa su sao
chép cua cac vecto trong cac té bao chu (vi dy, cac diém khéi dau sao chép) va cac
gen danh déu c6 thé chon loc. Cac phén tr axit nucleic ma hoa chudi nang hodc phﬁn
gin két khang nguyén ctia n6 va/hodc chudi nhe hodc phan gin két khang nguyén cua

né cua khang thé theo sang ché, va cac vecto chita cac phan ttr ADN nay c¢0 thé dugc
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dua vao céc té bao chu, vi du, cac té bao vi khuan hodc cac té bao nhan chuén cao
hon, vi du, céc té bao dong vat c6 vi, theo cac phuong phap chuyén nhiém d3 duoc
biét rd trong linh vurc nay, bao gdm chuyén nhiém qua trung gian liposom, chuyén
nhiém qua trung gian polycation, dung hop té bao tran, vi tiém, két tha canxi

phosphat, dién di hodc truyén bang cac vecto virut.

Tét hon 13, céc phéan t¢ ADN ma hoa chudi ning va chudi nhe c¢6 mit trén hai
vecto bidu hién ma duoc ddng chuyén nhidm vao té bao chu, tot hon 1a té bao dong
vat co vi.

Céc dong té bao dong vat c6 v sin sang 1am vét chi dé biéu hién da duoc biét
rd trong linh vuc nay va bao gbm, trong s6 nhitng dong té bao khac, té bao budng
tring chudt d6ng Trung Qudc (Chinese hamster ovary - CHO), té bao NS0, SP2/0, té
bao Hela, té bao than chudt ddng con (baby hamster kidney - BHK), té bao than khi
(COS), té bao caxinom ngudi (vi du, té bio Hep G2 va A-549), té bao 3T3 hodc cac
din xuAt/thé hé con cua dong té bao bat ky nhu vay. Céc té bao dong vat c6 vi khac
bao gém, nhung khong chi gidi han &, cidc dong té bao chudt nhét, chudt céng, khi,
va cac dong té bao loai gim nhim, hoic céc té bao nhan chuan khac, bao gbm, nhung
khong chi giéi han 6 cac té bao nAm men, con trung va thuc vat, hodc cac té bao nhan

so nhu vi khuan ¢6 thé dugc stir dung.

Céc phén tir khang thé theo sdng ché duoc san xuéf bang cach nubdi cdy cac té
bao chu trong thoi gian du dé cho phép biéu hién phén tir khéng thé trong cac té bao
chit. TSt hon 13, cc phan tir khang thé dugc thu hdi tir moi truong nudi cdy dudi dang
polypeptit dugc tiét hodc né c6 thé dugc thu hdi tir cac san pham phén giai té bao chit
néu, vi du, duoc biéu hién ma khong c6 tin hiéu kich thich bai tiét. Viéc tinh ché cac
phéan tu khang thé 1 cén thiét, bing cach sir dung cac phuong phap tinh ché protein
chuén duoc sir dung cho céc protein tai t6 hop va céc protein té bao chu theo cach ma
thu duge cac ché phim diéu ché vé co ban 1a ddng nhit cua khang thé. Biang cach vi
du, cac phuong phép tinh ché néu trong linh vuc nay hiru dung dé thu dugc cac phan
tir khang thé theo sang ché bao gdm, budc dau tién 13, loai bé cac té bao va/hoic
manh té bao dang hat ra khoi mdi trudng nudi chy hoac san phim phan gidi. Sau do
khang thé dugc tinh ché tir cac protein, c4c polypeptit va cac axit nucleic tap nhiém

hoa tan, vi du, bang cach tdch phan doan trén cac cot 4i luc micn dich hodc trao doi
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ion, két tia etanol, HPLC pha d4o, sdc ky Sephadex, sic ky trén silic oxit hodc trén
nhua trao dbi cation. Déi véi budce cudi cing trong quy trinh dé thu ché phdm diéu
ché phan tir khang thé, phan tir khang thé duge tinh ché ¢6 thé duoc lam kho, vi du,

lam dong kho, nhu duge mé ta dudi day cho cac tmg dung tri lidu.
Vi du thire hién sang ché

Vi du 1: Tao ra cac khang thé ctia chudt gin két véi PD1 va phong bé su gan két clia

PDL-1 vé1 PD1.

Mién ngoai bao (extracellular domain - ECD) cua protein PD1 ctia ngudi (céc
axit amin 21-170 ¢6 s truy cip GenBank AA063583.1) dugc tong hop va dugc diéu
ché 1am khang nguyén. Sau d6 cac con chudt nhét duoc gdy mién dich va sau d6 dugc
tang cudng bang protein ECD PD1 cta nguoi theo cac k¥ thuat gy mién dich chuin

trong phong thi nghiém.

Sau do6 huyét twong duge thu hoach tir cac con chudt nhit duoc gy mién dich
nay va dugc sang loc dé xac dinh cac con c6 du do chuén cua globulin mién dich
khang PD1. Theo cac phwong phap chuén trong phong thi nghiém, cac lympho bao
tir cac con chudt nhit duge chon dwge thu hoach va dugc dung hop véi cic té bao u
tuy ctia chudt nhit @& tao ra cac té bao lai. Cac té bao lai nay sau d6 dugc sang loc dé
xac dinh cac dong lai ma san XUAt cac phén tr khang thé ma thé hién su gén két véi
PD1 (ECD) ctia nguoi trong khoang ai luc nM thap, va con phong bé su gin két cua

PD-L1 ctia ngudi v6i PD1, st dung cac thir nghiém duge mo ta dudi day.

Mot s6 té bao lai ma san xuit cac khang thé ma gin két v6i PD1 nguoi va
phong bé su gin két véi PD-L1 cua nguoi duge chon, cac mién bién ddi cia khang
thé dugc phan 1ap va duge tach dong bang cach st dung céc bd moi PCR chuan.

Tu thir nghiém nay, dong lai chudt, dugce goi la 77E11, dugc xac dinh trong
d6 n6 san xuét cac khang thé don dong thé hién 4i luc gin két nM thép v6i PD1 (ECD)
cuiia nguoi va con phong bé su gin két cia PD-L1 vé6i PD1.

Trinh tu axit amin ctia mién bién doi cua khang thé don dong dugc san Xuat

bai 77E11 duoc thé hién trén Fig.1.

Vi du 2: Tao ra cac khang thé khang PD1 dugc lam gidng nhu cia ngudi
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Cac gen V cua dong té bao lai 77E11 ctia chudt duoc x4c dinh theo cac phuong
thirc PCR va giai trinh tu da duoc biét rd trong linh vurc nay. Sau do, cac gen V duoc
dung hop dén mirc khép gén nhat véi cac gen dong mam cia ngudi, sit dung cac cong
nghé sinh hoc phan tir chuén. Trong truong hgp 77E11, viée nay dan dén céc phan tir
khang thé kham chudt/nguoi c6 cac gbc axit amin Vk va Vh cua chudt nhit duoc

dung hop vai cac gbe axit amin Ck va Chl cua ngudi.

Khi dugc diéu ché, khang thé kham chudt/nguoi sau d6 duge cho qua quy trinh
“lam giéng nhu ctia ngudi”. O day, cac thu vién axit amin dot bién cuia cac dong Fab
77E11 kham duoc diéu ché. Céc vi tri thu vién bd sung ciing duge diéu ché dé loai
bd cac ganh nang trinh tu (tre 1a cac gdc axit amin dugc biét 14 gay mién dich hodc
tao ra cac van dé tiém tang khi san xuét). Cac thu vién dot bién nay thuong c6 5 dén
10 vi tri cap doi (chudt v6i ngudi) trén mot vung V. Mot sb thu vién nho hon c6 the
duoc xdy dung dé hudng dén cac ganh ning cu thé trong cic ving V phitc tap hon.
Céc thu vién nhu vay dugc diéu ché bang cach str dung cac phuong phap chuan trong
linh vuc nay, va c6 thé d& dang dugc st dung boi ngudi c6 hiéu biét trong linh vire
nay.

Sau khi hoan thanh giai doan nay, mét s6 Fab “duoc lam gidng nhu clia nguoi”
khéac nhau thu dugc tir trinh tu Fab 77E11 géc ctia chudt duogc diéu ché. Cac Fab dugc
lam gidng nhu ctia ngudi nay dugc kiém tra kha nang cta chung trong viéc gan két
v6i PD1 cta ngudi va phong bé su tuong tac ciia PD-L1 v6i PD1. Céc Fab duge xtr
Iy v& mat di truyén ma thé hién 1a bang hoic t6t hon Fab kham twong ung dugc lya
chon sau do. Trinh tu axit amin cua chung dugc phan tich vé muc phén tram trinh tu

cta nguoi, tinh sinh mién dich kha di, va dugc loai bo cac ganh ndng vé trinh tu.

Sau khi chon loc cac Fab duoc lam giéng nhu ctia ngudi t6t nhat, cac Fab nay
sau d6 dugc dua vao trong dang globulin mién dich IgG4 (Pro) hodc IgG1KO cla
nguoi. IgG4 (Pro) khac véi trinh tu IgG4 chinh tic cua ngudi bdi viéc c6 serin 241
duoc bién ddi thanh prolin, sy bién dbi nay da dugc ching minh 14 1am t6i thiéu héa
su trao d6i nhanh Fab ddng gifta cac phan tir [gG4. IgG1KO khac véi trinh tu IgG1
chinh tic ctia ngudi béi hai doan thé axit amin (L234A, L235A) dugc biét 1a t6i thiéu

héa chirc ning tac dong cua cac phan tir khang thé.
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Khi hoan thanh thir nghiém nay, 5 phién ban duoc lam gidng nhu ctia ngudi
khéc nhau cta Fab 77E11 kham chudt/ngudi ban dau da dwoc diéu ché. Céc phién
ban nay duoc goi la: PD1-1, PD1-2, PD1-3, PD1-4 va PD1-5.

Trinh ty axit amin cta cac CDR d6i v6i PD1-1, PD1-2, PD1-3, PD1-4 va PD1-
5, cac trinh tw VH va VL va céc trinh tw HC va LC ddy du dugc thé hién trong bang
& cudi don sang ché nay. Pé tranh nghi ngo, mdi twong quan gitta cac khang thé va

SEQ ID NO cua chung con dugce thé hién trong bang dudi day:

Bang 1: SEQ ID NO déi v6i cac khang thé khang PD1 theo sang ché

Khéng thé | Trinh  tu | Trinh ty VH | Trinh tw VL | Trinh ty HC | Trinh tw LC
khang PD1 | CDR

PD1-1 1-6 19 20 29 30

PD1-2 7-12 21 22 31 32

PD1-3 13-18 23 24 33 34

PD1-4 13-18 25 26 35 36

PD1-5 13-18 27 28 37 38

Vi du 3: Khang thé gin két v6i PD1 cuia nguoi va phong bé su tuong tac phéi tir PD1

Su gin két cta cac khang thé khang PD1 dugc lam gidng nhu ciia nguoi dai
dién thu duoc tir thé lai 77E11 cuta chuét (nhu dugc mo ta trong vi du 2) véi PD1 cua

nguoi dugce xéc dinh.

Céc 4i luc gin két véi PD1 dang monome tai td hop cta nguoi dugc do bang
SPR sit dung dung cu ProteOn XPR36. Cac khang thé PD1-1, PD1-2 va PD1-3 duoc
bét giit trén cac bé mat Protein A/G ma 13 amin két hop voi bé mat. ECD PD1 cua
nguoi dugc tiém vao trén cac khang thé duoc bt giir trong 600 gidy & luu lwgng 30
ul/phtt va phan ly trong 1200 gidy. Nong do ctia ECD PD1 ctia nguoi 1a 0 nM, 6,25
nM, 12,5 nM, 25 nM, 50 nM, va 100 nM. Dit liéu nén dugc trir ra khoi dit liéu tho va
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sau d6 dd thi dap tng theo thoi gian dugc khép toan bd dén muc gin két Langmuir

1:1 dé cung cip cac gia tri 4i luc (KD).

Str dung phuong thtre nay, da xac dinh dugc réng cac khang thé PD1-1, PD1-
2 va PD1-3 gin két v6i PD1 clia ngudi nhu dugce thé hién trong bang dudi dy.

Béng 2: Su gin két v6i PD1 téi t hop cia ngudi (Ko, nM)

Khéang thé | Kp, nM

PDI1-1 16,6
PD1-2 61,8
PD1-3 6,0

Sau do6 cac khang thé PD1 theo sang ché dugc kiém tra kha ning phong bé su
gin két ctia PD-L1/2 clia ngudi v6i PD1 ciia ngudi duge biéu hién trén cac té bao
CHO bé mit. Cac té bao CHO biéu hién PD1 dugc @ v&i ndng dd c6 dinh cia PD-L1
hodc PD-L2 tai t6 hop dugc dénh du bang biotin v6i su 6 mit cia cac khang thé
khang PD1 theo sang ché (PD1-1 dén PD1-5). Hdn hop dugc i trong 1 gio & 37°C.
PD-L1/L2 gin két té bao dwgc phat hién bang Streptavidin di déanh ddu bing
Europium va mrc huynh quang dugc do bang cach str dung may doc dia Perkin Elmer
Victor X4. Dit li€éu dugc biéu hién dudi dang phﬁn tram trc ché. 0% trc ché dugc dinh
nghia la gia tri huynh quang cua cac té bao duge u voi phdi tir khdng ¢6 khang thé,
va 100% trc ché duge dinh nghia 14 tin hiéu thu dugc chi véi cac té bao ma khong c6
phéi tir duge danh ddu va khang thé. Gia tri phan tram trc ché dugc tinh trong Excel
va viéc khdp duong cong dugce thuc hién bang phan mém GraphPad Prism. Céc diém

dit liéu ctia duong cong 1a céc gia tri trung binh cia cac phép do ba lan.

Céc dudng cong trc ché va cac ndng d6 mAb cin thiét dé dat mirc 90% trc ché

(IC90) su phong bé phdi tir dugce thé hién trén Fig.2 va bang 3.

Bang 3: Hoat tinh phong bé phéi tir cia cdc mAb PD1

Khang thé PD-L1 ICg (nM) | IC9o PD-L2 (nM)
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PDI1-1 2,12 2,09
PD1-2 2,97 3,64
PDI1-3 1,68 1,95
PD1-4 2,04 2,71
PD1-5 2,09 3,31

Ttr phén tich nay, ro rang la cac khang thé khang PD1 dugc lam gidng nhu cia
ngudi theo sang ché thé hién cac tinh chét gin két c6 hiéu luc dbi v6i PD1, va con irc

ché mét cach hitu hiéu sy twong tac ctia PD-1 v6i PD-L1 va PD-L2.

Vi du 4: Su kich thich dap tmg té bao T dac hidu v6i khang nguyén béi khang thé
khéng PD1

Céc khang thé khang PD1 dugc lam gidng nhu ciia ngudi dugc didu ché theo
cac phuong phap néu trén sau dé duoc kiém tra kha nang ctia chiing trong viéc kich
thich su san xuét xytokin cta cac té bao T ghi nhé CD4 dic hiéu véi Tetanus (bién

doc to uon van).

Déi v6i thir nghiém nay, cac té bao T tir cac PBMC thu dugc tir nhitng nguoi
cho khde manh duoc khai trién véi sy c6 mit cia bién doc t6 ubn van va duge nudi
cdy dong thoi véi cac té bao tua trudng thanh tu than (DCs) dd dugc nap bién doc to
ubn van trong 2 ngay. Budc nudi ciy dong thoi dugc lap lai l4n thir hai theo cach
tuong tu véi sy c6 mat cua cac khang thé khang PD1 dai dién theo sang ché. Khi két
thiic budc ddng nudi ciy thir hai, cc dich ndi duoc phan tich vé IFN-gamma bing

phuong phép ELISA va két qua dugc thé hién trén Fig.3.

T4t ca cac khang thé PD1 theo sang ché dugc kiém tra déu thé hién su hoat
hoéa rat hiéu luc phu thudc rd rang vao lidu lugng cla céc té bao T nhu duoc do béng

su gidi phong IFN-gamma. Néu cac khang thé PD1 theo sang ché dugc két hop voi
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cac khang thé khang LAG3, ¢6 thé thay duoc hoat tinh t6t hon khi so véi céc két hop
khang thé khang PD1 tham chiéu trong linh vuc nay (xem vi du 12 va Fig.8).

Vi du 5: Lap ban do epitop ciia cac khang thé don dong khang PD1 dugc 1am gidng

nhu clda nguoi.

Epitop ctua khang thé khang PD1 dai dién theo sang ché va phén tir khang thé
tham chiéu trong linh vuc nay c6 cung trinh tu axit amin 12 nivolumab dugc phén tich
bang cac thir nghiém trao d6i hydro-doteri (HDX), céc thir nghiém nay da phat hi¢n

ra cac khéc biét vé epitop & muc axit amin riéng ré& trong cic epitop cua khang the.

Phan tich HDX thé hién ring khéang thé khang PD1 theo sang ché va phan tu
khang thé tham chiéu trong linh vuc nay gin két voi cac ving tuong tu va chdng lan
cua PD1 cua ngudi. Tuy nhién, cac epitop 1a khong gidng nhau, trong d6 khang thé
PD1 dai dién theo sang ché gan két v6i yéu t6 trinh tu bd sung nhu dwgc md ta chi

tiét trong bang 4.

Bang 4: Viéc 1ap ban dd epitop ciia cac phan tir kKhang thé khang PD1 bang phuong
phap phd khdi trao ddi hydro-doteri

Céac vung gan két | Epitop

Khang thé
PD-1 (aa *)

) ) A12sISLAPKAQIKESL
khang thé tham chiu .
, 125-138

doi véi nivolumab
(SEQ ID NO:115)

AAFPEDRSQPGQDCRF
(SEQ ID NO:116)

PD1-3 80-95,125-138 | A},sISLAPKAQIKESL

%k 3k

(SEQ ID NO:115)

* PD1 duoc sit dung dé danh s6: GenBank AA063583.1
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#% Cac axit amin lién quan dén sy gan két dugc thé hién dudi dang dugc boi dam,

cac khac biét dugc gach chan

Vi du 6: Hiéu luc in vivo cua cac phan tir khang thé khang PD1 theo sang ché trong
md hinh chudt nhat gan hPD-1

Muc dich cta thir nghiém 1a dé do hiéu luc cua cac phan tir khang thé khang
PD1 theo sang ché st dung chudt nhit c6 kha nang mién dich diy di c6 mang su bién
d6i gen ma thay thé mién ngoai bao ctia PD1 cta chudt bang ving twong mg clia
PD1 ciia ngudi. Chudt nhit C57BL/6NTac-PDCD]™PPCPIA e duge sir dung cho thir
nghiém nay dugc cung chp béi ISIS INNOVATION LIMITED, Oxford, England va
tir gio duge goi 1a “chudt nhat gan hPD1”.

Céac té bao MC-38 duoc tiém dudi da vao suon cla cac con chudt nhit gin
hPD1 va viéc diu tri dugc bit ddu vao ngay 6 sau khi tiém té bao. Cac con chudt nay
dugce nhan PBS, ddi chung Isotyp hodc phan tir khang thé khang PD1 theo sang ché
& murc liéu 10 mg/kg hai 1an hang tun (q3or4d) hoic PD1-3 dugc dung chi mot lan.

Fig.4 thé hién thé tich khéi u theo thoi gian cla cc con chudt gin hPD1 riéng
r& duoc cdy MC38 va bang 5 tdng két muc we ché phat trién khéi u (tumor growth
inhibition - TGI) ¢ ngay 23 sau khi tiém té bao va cac dap tng hoan toan duoc thay
& cudi qua trinh thit nghiém.

P4p tmg hoan toan (Complete Response - CR) dugc xdc dinh khi (i) kich c&
khéi u 12 giéng hodc nhé hon so véi s do dau tién va (ii) kiém tra bang mit vét liéu
mang du (matrigel) thé hién khong c6 mé khdi u. C6 thé chimg minh rang ché do
ding liéu don dbi voi PD1-3 thé hién cac tdc dung manh mé va khang khéi u
(TGI=90%; v6i 2 con chudt nhét thé hién CR) twong duong khi so véi ché d6 dung
lidu hai 13n mdi tudn. Thir nghiém nay thé hién ring tham chi liéu don cua phan ti
khang thé khang PD1 theo sang ché ciing 1a du dé dat dugc hiéu luc, diéu nay co thé
la do thoi gian béan thai dai hon.

Bang 5: TGI ddi véi PDI1

TGI [%] CR [n/10]
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PBS - 0
PD-1 Isotyp 12 0
PD1-3 (q3or4d) 83 3
PD1-3 (mdt 14n) 90 2

Vi du 7: Duoc dong hoc tién 1dm sang ctia céc phan tir khang thé khang PD1 theo

sang che.

Céc tinh chit duoc dong hoc (PK) ctia phan tt khéang thé khang PD1 theo séang
ché duge xac dinh trong liéu don ding trong tinh mach (i.v.). Thir nghiém PK & cac

con khi Cynomolgus.

Phan tir khang thé khang PD1 theo séng ché duoc dung véi lidu 1 mg/kg i.v.
thé hién muc thanh thai huyét trong trung binh (CL) 12 0,28 ml/gid/kg. Thé tinh phan
bb trung binh (Vss) dbi véi PD1-3 1a 58 ml/kg. Thai gian ban thai cudi cing trung
binh dbi véi PD1-3 1a 11 ngay.

AUC Va cmax ciia PD1-3 & muc lidu 1 mg/kg trén khi Cynomolgus 1a gin gibng
v6i cac thong sd twong tng clia cac khéng thé 1gG4Pro PD-1 nivolumab (BMS-
936558, dugc cong bd trong Wang, C. et al., Cancer Immunol. Res. 2:846-856, 2014)
va pembrolizumab (MK-3475, dugc cOng bd trong tai lieu FDA BLA
1255140rig1s000 Pharmacology Review, 2014) trong khoang liéu 6 thé so sanh.

Ngac nhién va bét ngo 13, thoi gian ban thai cudi cling quan sat dugc dbi vai
PD1-3 1 cao hon tir 1,5 dén 2 1an so vé6i nivolumab nhu duoc thé hién trén Fig.5.
Diéu nay goi ¥ rang cac khang thé khang PD1 theo sang ché c6 thoi gian ban thai
trong huyét thanh 1a 11 ngdy. Diéu nay 1a nguoc lai v6i cac phén ti khang thé khéang
PD1 tham chiéu da biét ma thudng c6 thoi gian bén thai tir 4 dén 6 ngay trong khoang
lidu 0,3 dén 3 mg/kg. Dau hiéu ngac nhién nay cia cac phan tir khang thé theo sang
ché ¢6 thé cho phép bénh nhan dugc didu tri bing cac phan tir khang thé theo sang

ché vé6i tan sudt it hon so v6i cac khang thé c6 trong linh vuc nay, di€u nay c6 thé
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tuong ung voi sy gidm lugng khang thé ma phai duoc sir dung, hodc 1a dudi dang tan
sudt sir dung giam di hodc 1a dudi dang luong khang thé can st dung giam di. Vi cac
phén t& khang thé khang PD1 c¢6 thé gidm céc tac dung phu khong mong muén &
bénh nhan, nhu dugce ban luan trén day, nén cac khang thé khang PD1 theo sang ché

¢6 thé c6 vu diém 1am sang dang ngac nhién va dang ke so véi linh vuce nay.

Vi du 8: Xéc dinh céc khang thé ciia chudt nhét gin két véi LAG3

Mién ngoai bao (extracellular domain - ECD) ctia protein LAG3 clia nguoi
(cac axit amin 23-450 ¢o s6 truy cdp GenBank NP_002277) duoc tong hop va duogc
diéu ché 1am khang nguyén. Sau do cac con chudt nhit duoc gy mién dich va sau d6
duoc tang cudng bang protein ECD LAG3 cua ngudi theo cac ky thuat gay mién dich

chuén trong phong thi nghiém.

Sau d6 huyét tuong dugc thu hoach tir cac con chudt nhit dugc gy mién dich
nay va dugc sang loc dé xac dinh cac con c6 du do chuén cua globulin mién dich
khang LAG3. Theo cac phuong phap chuén trong phong thi nghiém, cac lympho bao
tr cac con chuot nhat duge chon duoc thu hoach va duge dung hop véi céac té bao u

tiy cia chuot nhit d& tao ra cac té bao lai.

Mot s6 té bao lai ma san xuét cac khang thé ma da gin két mot cach dic hiéu
voi LAG3 cta nguoi duge chon, cac mién bién ddi cua khang thé dugc phan lap va
dugc tach dong bang cach sir dung cac b mdi PCR chuén.

Tu thtt nghiém nay, dong lai chudt, dugc goi 1a 496G6, ma da san Xuét cac
khang thé don dong thé hién 4i luc gin két nM thép véi LAG3 (ECD) cua nguoi dugc
x4c dinh va dugc chon cho thir nghiém tiép theo.

Trinh tw axit amin ciia mién bién déi cta khéng thé don dong dugc san xuét

b&i 496G6 duoc thé hién trén Fig.6.

Vi du 9: Tao ra cac khang thé khang LAG3 dugc 1am gidng nhu ctia ngudi
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Trong vi du nay, cac phuong phap va cac két qua doi voi su phat trién cac dan
xuat duge lam giong nhu cuia nguoi cua khang thé don dong duoc san xuét boi cac

dong té bao lai chudt 496G6, duge md ta trong vi du 8, dugce cung cép.

Cac gen V ciadong té bao lai 496G6 ctia chudt duge xac dinh theo cac phuong
thirc PCR va gidi trinh tu da duoc biét rd trong linh vuc nay. Sau do, cac gen V duoc
dung hop dén mirc khép gan nhat véi cac gen dong mam ctia ngudi, sit dung cac cong
ngh¢ sinh hoc phén tir chuan. Trong truomg hop 496G6, viéc nay dan dén khang thé
kham chudt/ngudi co cac gbc axit amin Vk va Vh ctia chudt nhit duoc dung hop voi

cac goc axit amin Ck va Chl cua nguoi.

Khi dugc diéu ché, khang thé kham chudt/ngudi sau dé duge cho qua quy trinh
“lam gidng nhu ctia nguoi” chuén da duoc biét rd trong linh vurc ndy. Theo phuong
phéap nay, cac thu vién axit amin dot bién cuia cac dong Fab 496G6 kham duoc didu
ché. Cac vi tri thu vién bd sung ciing dugc diéu ché dé loai bd cac ganh nang trinh tu
(tire 12 cac gbe axit amin duge biét 1a gay mién dich hodc tao ra cac van dé tiém tang
khi san xuét). Céac thu vién dot bién nay thudng c6 5 dén 10 vi tri cap doi (chuot véi
ngudi) trén mot ving V. Mot sb thu vién nhé hon ¢6 thé dugc xdy dung dé huéng
dén cac ganh ning cu thé trong cac ving V phirc tap hon. Cac thu vién nhu vay duoc
diéu ché bang cach sir dung cac phuong phap chuén trong linh vuc ndy, va c6 thé dé

dang dugc str dung boi ngudi c6 hiéu biét trong linh vuc nay.

Sau khi hoan thanh giai doan nay, mot s6 Fab “duoc 1am gidng nhu ctia ngudi”
khac nhau thu dugc tir trinh tw Fab 496G6 géc ctia chudt duoc diéu ché. Céac Fab
duoc 1am giéng nhur ciia nguoi nay dugce kiém tra kha ning ctia chung trong viéc gin
két véi LAG3 ctia ngudi va phong bé su twong tac cia MHCII voi LAG3. Céc Fab
duoc xtr 1y vé mat di truyén ma thé hién la bang hoic tdt hon Fab kham twong {mg
duoc lva chon sau d6. Trinh tu axit amin cta ching dugc phén tich v& mirc phan trim
trinh tu cia nguoi, tinh sinh mién dich kha di, va dugc loai bo céc ganh nang vé trinh

tu.

Sau khi chon loc cac Fab dugc 1am giéng nhu ctia ngudi tot nhat, cac Fab nay
sau d6 dugc dua vao trong dang globulin mién dich IgG4 (Pro) ctia nguoi. IgG4 (Pro)

khac v6i trinh tu IeG4 chinh téc ctia ngudi boi viée ¢6 serin 241 duge bién doi thanh
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prolin, su bién dbi nay da dugc chimg minh 1a 1am t5i thiéu hoa sy trao doi nhanh
Fab dong gitra cac phan tir [gG4.

Khi hoan thanh thir nghiém nay, da diéu ché dugc 5 phién ban khéng thé dugc
lam giéng nhu clia ngudi khac nhau ciia Fab 496G6 kham chut/ngudi ban dau. Cac
phién ban nay dugc goi 1a: LAG3-1, LAG3-2, LAG3-3, LAG3-4 va LAG3-5.

Trinh ty axit amin cta cac CDR db6i véi LAG3-1, LAG3-2, LAG3-3, LAG3-
4, LAG3-5, céc trinh ty VH va VL va céac trinh tv HC va LC dﬁy du duoc thé hién
trong bang ¢ cubi don sang ché nay. Pé tranh nghi ngo, mbi twong quan gitta cac

khang thé va SEQ ID NO cua ching con dugc thé hién trong bang duéi day:

Bang 6: SEQ ID NO déi v6i cac khang thé khang LAG3 theo sang ché

Khing thé|Trinh tw|Trinh  tu | Trinhty VL | Trinh  tu | Trinh tw LC
khang LAG3 | CDR VH HC

LAG3-1 39-44 51 52 61 62
LAG3-2 39-44 53 54 63 64
LAG3-3 39-44 55 56 65 66
LAG3-4 39-44 57 58 67 68
LAG3-5 45-50 59 60 69 70

Vi du 10: Khang thé gin két véi LAG3 clia ngudi va phong bé su tuong tac phdi tir
LAG3

Céc i luc gin két voi LAG3 dang monome tai td hop cuia nguoi duge do st

dung SPR.

Cac khang thé LAG3-1, LAG3-2, LAG3-3, LAG3-4 va LAG3-5 dugc bit giit

trén cac bé mat Protein A/G. ECD-Fc cua LAG3 cua nguoi dugc tiém vao trén cac
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khang thé dugc bat gitt trong 300 gidy & luu lwong 30 ul/phiit va phén ly trong 1800
gidy. Nong d6 cia ECD LAG3 ctia ngudi 1a 0 nM, 0,625 nM, 1,25 nM, 2,5 nM, va 5
nM. Dit liéu nén duge trir ra khoi dit liéu tho va sau d6 do thi dép ung theo thoi gian
duoc khép toan bo dén mirc gin két Langmuir 1:1 dé cung cap céc gia tri i luc (KD).

Str dung phuong thire nay, cic khang thé LAG3-1, LAG3-2, LAG3-3, LAG3-
4 va LAG-3-5 duoc xac dinh 1a gin két véi LAG-3 clia ngudi véi 4i lyc cao, nhu

dugc thé hién trong bang dudi day.

Bang 7: Su gén két voi LAG3 tai t6 hop cua nguoi (Kp, nM)

Khang thé | Kp, nM

LAG3-1 0,125

LAG3-2 0,09

LAG3-3 0,12

LAG3-4 0,1

LAG3-5 0,07

Céc khang thé LAG3 theo séng ché duge kiém tra kha ning phong bé su gin
két ctia protein LAG3 tai t6 hop clia ngudi véi cac té bao Raji biéu hién phéi tt MHC
Il ciia n6 bang cach sir dung phuong phap FACS. Mién ngoai bao LAG3 tai t6 hop
clia ngudi da duogce dung hop voi Fe ciia nguoi (hLAG3-higFc) duogc u véi cac khang
th8 LAG3: LAG3-1, LAG3-2, LAG3-3, LAG3-4 va LAG3-5 trong 15 phut & nhiét
do trong phong (room temperature - RT) trude khi bd sung vao céc té bao Raji sau
d6 u tiép trong 30 phut & 4°C. Céc té bao dwoc ria 3 1an. Su gan két HLAG3-mlgFc
v6i céc té bao Raji duge phat hién bang céch st dung chét khang IgG ctia nguoi duoc
danh diu PE. Viéc phén tich su gin két HLAG3-mlgFc duoc thyc hién v6i véi FACS
Canto I (BD Bioscience). Két qua duoc tong két trong Fig.7 va chimg minh rang tat
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ca cac khang thé LAG3 theo séng ché dugc thir nghiém déu e ché mot cach chon

loc va hiéu qua su gan két cia LAG3 véi MHC 1L

Vi du 11: Lap ban dd epitop clia cac khéng thé don dong khang LAG3 duoc lam

giong nhu cua nguoi.

Epitop ctia khang thé khang LAG3 dai dién theo séng ché va phén tir khang
thé tham chiéu c6 trinh tu axit amin giéng nhu BMS-986016 (phan tir khang thé
khang LAG3 tham chiéu trong linh vurc ndy) dugc phén tich bang cach str dung thir
nghiém “gén két canh tranh”. Két qua thé hién khong c6 sy canh tranh d6i vé6i su gan
két v6i LAG3, didu nay thé hién ring khang thé khang LAG3 theo séng ché gén két
v6i epitop khac so véi phan tir khang thé khang LAG3 tham chiéu trong linh vuc nay.

Epitop cua khang thé khang LAG3 dai dién theo sang ché duoc tinh loc bang
c4c thir nghiém trao d6i hydro-doteri (HDX), cac thir nghiém nay phét hién cac khéac
biét vé epitop & mirc axit amin riéng r& trong cac epitop cua khang thé.

Phan tich HDX thé hién ring khéang thé khang LAG3 dai dién theo séng ché
gn két véi hai ving khéc biét ctia LAG3 ciia ngudi nhu duge md ta chi tiét trén bang
8.

Bang 8: Lap ban do epitop clia cac mAb khang LAG3 bang phuong phép phé khéi
trao ddi hydro-doteri

Cac ving gin két | Epitop

Khang thé
LAG3 (aa*)

LLRRAGVT (SEQ ID NO: 111) va
YRAAVHLRDRA (SEQ ID NO: 112)

LAG3-1 33-40 va 125-135

*LAG-3 duge st dung dé danh s6: GenBank NP_002277

Vi du 12: Su kich thich dép tmg té bao T dac hiéu v6i khang nguyén bang cac khang
thé khang PD1 va khang LAGS3.
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Céc khang thé khang PD1 va khang LAG3 riéng r& theo sang ché, va cac san
pham két hop ciia cac khang thé nay, duoc thir nghiém vé kha nang cua chung trong
viéc kich thich san xuét xytokin ctia cac té bao T ghi nhé CD4 ddc hiéu vi Tetanus
bang phwong phap ELISA va dugc so sanh véi cac khang thé khang PD1 va khang
LAGS3 trong linh vuc nay

Déi v6i thir nghiém nay, cac té bao T tir cac PBMC cuia nhitng ngudi cho khoe
manh duoc khai trién v6i sy co6 mit cia bién doc tb udn van (tetanus) va dugc nudi
ciy dong thoi voi cac té bao tua truéng thanh tu than (DCs) da duoc nap bién doc td
udn van trong 2 ngay. Budc nudi ciy dong thoi duoc 1ap lai lan tht hai theo cach
tuong tu v4i su c6 mat cla cac phan tir khang thé khang PD1, khang LAG3 va su két
hop cia cac phan tir khang thé khang PD1 va khang LAG3 st dung lugng ¢ dinh
ctia mAb khiang PD1 (200nM) véi su tang cac luong khang thé khang LAG3. Cudi

bude nudi cdy dong thoi thir hai, dich ndi duge phan tich mirc tiét IFN-gamma.

St dung thtr nghiém nay, su két hop cua cac khang thé khang PD1 va khang
LAGS3 theo sang ché dugc so sdnh véi nivolumab (Opdivo (R)) (PD1 mAb) cong v6i
khang thé c6 trinh ty axit amin gibng nhu BMS-986016 (LAG3 mAb) & 4 ngudi cho
khac nhau. Céc luong gia ting cia cac khang thé khang LAG3 dugc st dung két hop
véi lidu ¢b dinh ctia cac mAb khang PD1. S6 liéu thé hién dugc chuin héa ddi véi
khang thé khang PD1 dugc sir dung & ndng do bdo hoa dugce biéu thi 1a 100% va két

quéa duoc thé hién trén Fig.8.

S6 liéu nay chting minh rang su két hop clia cac khéng thé khang PD1 va
khang LAG3 theo sang ché din dén su tang san xuat IFN-gamma tir 1,5 dén 2 14n so
v6i viée chi sir dung mot minh mAb khang PD1. Ngac nhién la, su két hop clia cic
khang thé khang PD1 va khdng LAG3 theo sang ché 13 wu viét hon so vdi su két hop
clia cac khang thé khang PD1 va khang LAG3 trong linh vuc nay.

Hon nita, sb liéu thé hién ring ¢ 3 trong 4 nguoi cho, khang thé khang PD1-3
(dai dién cua khang thé PD1 theo sang ché) 14 uu viét hon nivolumab (Opdivo (R))
nhu c6 thé thiy & cac muec tiét IFN-gamma cao hon tai mirc mAB khang LAG3 rat
thap (Fig.8).

C6 thé hidu rd 13 tinh wu viét nay cta két hop cac phan tir khang thé khang
LAG3 theo sang ché véi cac phan tir khang thé khang PD1 theo séng ché da goi y
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rang ching sé& c6 thé dugc sir dung dé diéu tri bénh ung thu & mirc lidu lwong thap
hon so vé6i viée diéu tri bang khang thé trong linh vuc nay, diéu nay c6 thé cho phép

ap dung tri liéu vdi tac dung phu khong mong muén it hon.

Vi cc phan tir khang thé khang PD1 va khang LAG3 c6 thé gidm cac tac dung
phu khong mong mubn & bénh nhan, nhu duge ban luan trén day, nén cac khang thé
khang PD1 va céc khang thé khang LAG3 theo sang ché c6 thé ¢6 vu diém 1am sang
dang ngac nhién va dang ké so v6i linh vuc nay béang viéc st dung lidu lwong nhé

hon va/hodc ché do sir dung véi tan suat it hon.

Vi du 13: Hiéu luc in vivo cua liéu phap két hop cua cac khang thé khang PD1 va
khang LAGS3 trong cadc mo hinh khéi u ddng ngudn.

Pé kiém tra lidu viéc diu tri két hop cac khang thé khang PD1 va khéang LAG3
theo sang ché c6 dan dén hiéu luc wu viét in vivo hay khong, mét s6 md hinh chudt
nhét c6 khéi u tién 1am sang dugc didu tri bing cic mAb khang PD1 va khang LAG3.
T4t ca cac dong té bao khdi u chudt nhat (MC38, ung thu rudt két Colon-26, u hic
sic th B16F10, ung thu phdi Lewis LL/2 (LLC1) va ung thu vii 4T1) dugc tiém vao
dudi da con chudt C57BL/6 hodc BALB/c tity thudc vao ngudn gbc ctia dong té bao
khéi u chudt. Vao ngay 3 sau khi tiém té bao, cac con chudt dugc diéu tri trong phiic
mac (intraperitoneally: ip) sau do la dung lidu hai 14n mdi tuln. T4t ca cac khang thé
duge dung lidu & mic 10 mg/kg va két hop cia cac khang thé khang LAG3 va khang
PD1 theo sang ché duoc dung liéu mdi khang thé & mac 10 mg/kg. TAt ca cac khang
thé duoc st dung trong thir nghiém nay déu co duge tir BioXCell, West Lebanon,
NH, USA. Nhém dbi chitng duoc diéu tri bing khang thé IgG2a ctia chudt cong (dong
2A3), khang thé khang PD1 dugc st dung c6 phan Fc IgG2a ciia chudt cbng (dong
RMP1-14) va khang thé khang LAG3 dugc sit dung trong thir nghiém nay la trén
phan Fc IgG1 cia chuot cdng (dong CIB7W). Kich c& khdi u duge do it nhét ba lan
mdi tudn theo hai chiéu (dai x réng) va thé tich khdi u duoc tinh. Cac con vat dugc

Jam chét nhe nhang néu thé tich khéi u dat dén 1500 mm® hodc néu khdi u bi loét.

Két qua d6i vi TGI va CR duge tong két trong bang 9 va Fig.9 thé hién thé
tich khdi u theo thoi gian déi v6i mdi con chudt. Tom lai 14, thir nghiém nay thé hién

ring viéc didu tri bing mot minh khang thé khang PD1 thé hién hiéu luc 6 MC 38
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nhung khong & cac md hinh khac duge thir nghiém. Tuy nhién, ngoai trur d6i voi mod
hinh LL/2, viéc diéu tri két hop cac khang thé khang PD1 va khang LAG3 theo sang
ché da cai thién dang ké hiéu luc cua lidu phap don khang PD1 va mot s6 con chudt
nhét khong c6 khdi u & cudi qua trinh thir nghiém trén cac md hinh MC-38, Colon-
26 va 4T1. Dac biét luu ¥ 14 & md hinh 4T1 khang lai PD1, su két hop thé hién tac
dung uu viét d6i v6i su phat trién khdi u va 3 trong sb6 5 con chudt hoan toan khong
¢6 khdi u. |

Bang 9: Tong két su @rc ché phat trién khéi u ctia cac mo hinh ddng ngudn dugc thir

nghiém
Dong  té LL/2
MC38 B16-F10 Colon-26 4T1
bao (LLC1)
Ching
C57BL/6 C57BL/6 C57BL/6 BALB/c BALB/c
Mous
Ngay tinh
s 19 22 22 24 31
TGI
TGI [%]
a6 veéi| 81 38 0 42 5
PDI1
TGI [%] Khong Khong Khong Khong
dbi voi | 47 duoc  thtr | dwgc  thir | dugc  tht | duoc  thu
LAG3 nghiém nghiém nghiém nghiém
TGI [%]
a6 véi
99 58 29 99 99
PD1 +
LAG3
CR doi v 1(10) 0 (10) 0(10) 1(10) 0(10)
PD1
CR d6i véi Khong Khong Khoéng Khong
LAG3 0(10) duoc  thut | dugc  thir | duwgc  thr | dugc  thi
nghiém nghiém nghiém nghiém
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CR dbi voi
PD-1 +14(10) 0 (10) 0 (10) 3 (5) 3 (5)
LAG3

Vi du 14: Dugc pham dé ding duéi da
Phan tir khang thé bat ky trong sd cac phan tir khang thé theo sang ché c6 thé
duoc chon dé san xuét duge pham dé ding dudi da c6 thanh phén nhu sau:
Duge chdt: 100 mg/ml (1 dén 3 nmol/ml)
Dung dich dém axetat: 25 mM
Trehaloza: 220 mM
Tween-20: 0,02 %

Duoc chit dugc bao ché trong dung dich c6 thanh phan néu trén, khi tring va

bao quan & nhiét do 2 dén 8°C.

Vi du 15: Dugc pham dé dung trong tinh mach

Phan ttr khang thé bat ky trong sd cac phan tir khang thé theo sang ché c6 thé
dugc chon dé san xuét duoc phém dé dung trong tinh mach. Vi du vé dugc phém
thich hop dbi v6i khang thé theo sang ché 1 nhur sau.

Lo dung tich 20 mL chira 20 mg/mL khang thé khang PD1 theo sang ché, trong
dung dich dém chta 21,5 mM natri axetat, 3,5 mM axit axetic, 240 mM trehaloza,
0,67 mM L-methionin, 0,04% trong luqmg/thé tich polysorbat 20, va nudc dé tiém

(water for injection - WFI).

Lo dung tich 20 mL chira 20 mg/mL khang thé khang LAG3 theo sang ché
trong dung dich dém chira 25 mM axetat, 240 mM trehaloza, 0,67 mM methionin,
0,04% (trong luo’ng/thé tich) polysorbat 20, pH 5,5, va nudc dé tiém (WFI).

Vidu 16: [Tng dung duoc phém cho nguoi
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Dung dich nhu dugc mo ta trong vi du 15 trén day dugc st dung cho bénh

nhéan can ding, nhu ngudi dang bi ung thu, bang cach truyén trong tinh mach (lidu

lugng 100 dén 200 mg) mdi hai dén bén tuén.

Trinh tu
Trinh tu Tén trinh tu Trinh tu
86
1 PD1-1HCDR1 | GFTFSASAMS
2 PD1-1HCDR2 | YISGGGGDTYYSSSVKG
3 PD1-1HCDR3 | HSNVNYYAMDY
4 PD1-1LCDRI1 RASENIDTSGISFMN
5 PD1-1LCDR2 VASNQGS
6 PD1-1LCDR3 QQSKEVPWT
7 PD1-2HCDR1 GFTFSASAMS
8 PDI1-2HCDR2 | YISGGGGDTYYSSSVKG
9 PD1-2HCDR3 | HSNPNYYAMDY
10 PD1-2LCDRI1 RASENIDTSGISFMN
11 PD1-2LCDR2 VASNQGS
12 PD1-2LCDR3 QQSKEVPWT
13 PD1-3HCDR1 GFTFSKSAMS
14 PD1-3HCDR2 | YISGGGGDTYYSSSVKG
15 PD1-3HCDR3 | HSNVNYYAMDY
16 PD1-3LCDRI RASENIDVSGISFMN
17 PD1-3LCDR2 VASNQGS
18 PD1-3LCDR3 QQSKEVPWT
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19

PD1VHI

EVMLVESGGGLVQPGGSLRLSCTASGFTFSAS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSS

20

PDIVLI

EIVLTQSPATLSLSPGERATMSCRASENIDTSGI
SFMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIK

21

PD1VH2

EVMLVESGGGLVQPGGSLRLSCTASGFTFSAS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNPNYYAMDYWGQGTLVTVSS

22

PD1VL2

FIVLTQSPATLSLSPGERATMSCRASENIDTSGI
SFMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIK

23

PD1VH3

EVMLVESGGGLVQPGGSLRLSCTASGFTFSKS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSS

24

PD1VL3

EIVLTQSPATLSLSPGERATMSCRASENIDVSG
ISFMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIK

25

PD1VH4

EVMLVESGGGLVQPGGSLRLSCTASGFTFSKS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSS

26

PD1VL4

EIVLTQSPATLSLSPGERATMSCRASENIDVSG
ISFMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIK

27

PD1VHS5

EVMLVESGGGLVQPGGSLRLSCTASGFTFSKS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSS

28

PD1VL5

EIVL.TQSPATLSLSPGERATMSCRASENIDVSG
ISEMNWYQQKPGQAPKLLIYVASNQGSGIPAR
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FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIK

29

PDIHC1

EVMLVESGGGLVQPGGSLRLSCTASGFTFSAS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSSAST
KGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTKTYTCNVDHKPSNTKVDKRVE
SKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREP
QVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRL
TVDKSRWQEGNVFSCSVMHEALHNHYTQKS
LSLSLG

30

PDI1LCI

EIVLTQSPATLSLSPGERATMSCRASENIDTSGI
SFMNWYQQKPGQAPKLLIYVASNQGSGIPAR

FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSG

NSQESVTEQDSKDSTYSLSSTLTLSKADYEKH

KVYACEVTHQGLSSPVTKSFNRGEC

31

PDI1HC2

EVMLVESGGGLVQPGGSLRLSCTASGFTFSAS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNPNYYAMDYWGQGTLVTVSSAST
KGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTKTYTCNVDHKPSNTKVDKRVE
SKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREP
QVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRL
TVDKSRWQEGNVFSCSVMHEALHNHYTQKS
LSLSLG

32

PDILC2

EIVLTQSPATLSLSPGERATMSCRASENIDTSGI
SFMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSG
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NSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

33

PD1HC3

EVMLVESGGGLVQPGGSLRLSCTASGFTFSKS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSSAST
KGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTKTYTCNVDHKPSNTKVDKRVE
SKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREP
QVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRL
TVDKSRWQEGNVFSCSVMHEALHNHYTQKS
LSLSLG

34

PDI1LC3

EIVLTQSPATLSLSPGERATMSCRASENIDVSG
ISFMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSG

NSQESVTEQDSKDSTYSLSSTLTLSKADYEKH

KVYACEVTHQGLSSPVTKSFNRGEC

35

PD1HC4

EVMLVESGGGLVQPGGSLRLSCTASGFTFSKS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSSAST
KGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTKTYTCNVDHKPSNTKVDKRVE
SKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREP
QVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRL
TVDKSRWQEGNVFSCSVMHEALHNHYTQKS
LSLSLG

36

PDI1LC4

EIVL.TQSPATLSLSPGERATMSCRASENIDVSG
ISFMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSG

-78-




38213

NSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

37

PDIHCS

EVMLVESGGGLVQPGGSLRLSCTASGFTFSKS
AMSWVRQAPGKGLEWVAYISGGGGDTYYSS
SVKGRFTISRDNAKNSLYLQMNSLRAEDTAV
YYCARHSNVNYYAMDYWGQGTLVTVSSAST
KGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV
VTVPSSSLGTKTYTCNVDHKPSNTKVDKRVE
SKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSQEDPEVQFNWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREP
QVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSRL
TVDKSRWQEGNVFSCSVMHEALHNHYTQKS
LSLSLG

38

PDILCS

EIVL.TQSPATLSLSPGERATMSCRASENIDVSG
ISEMNWYQQKPGQAPKLLIYVASNQGSGIPAR
FSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEV
PWTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSG

NSQESVTEQDSKDSTYSLSSTLTLSKADYEKH

KVYACEVTHQGLSSPVTKSFNRGEC

39

LAG-1HCDRI1

GFSLSTSDMGVG

40

LAG-1HCDR2

HIWWDDVKRYNPALKS

41

LAG-1HCDR3

[EDYGVSYYFDY

42

LAG-1LCDRI1

KASQDVSTAVA

43

LAG-1LCDR2

SASYRYT

44

LAG-1LCDR3

QQHYSIPLT

45

LAG-2HCDRI1

GFSLSTSDMGVG

46

LAG-2HCDR2

HIWWDDVKRYNPALKS

47

LAG-2HCDR3

IVDYGVSYYFDY

48

LAG-2LCDRI1

KASQDVSTAVA

49

LAG-2LCDR2

SASYRYT
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50

LAG-2LCDR3

QQHYSIPLT

51

LAGVHI

QVTLVESGGGVVQPGRSLRLSCAFSGFSLSTS

DMGVGWIRQAPGKGLEWVAHIWWDDVKRY
NPALKSRFTISRDNSKNTLYLQMNSLRAEDTA
VYFCARIEDYGVSYYFDYWGQGTTVTVSS

52

LAGVLI1

DIQMTQSPSFLSASVGDRVSITCKASQDVSTA
VAWYQQKPGKAPKLLIYSASYRYTGVPDRES
GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGQGTKLEIK

53

LAGVH2

QVTLKESGPTLVKPTQTLTLTCSFSGFSLSTSD
MGVGWIRQPPGKALEWLAHIWWDDVKRYN
PALKSRLTITKDTSKNQVVLTMTNMDPVDTA
TYFCARIEDYGVSYYFDYWGQGTTVTVSS

54

LAGVL2

DIQMTQSPSFLSASVGDRVTFTCKASQDVSTA
VAWYQQKPGKAPKLLIYSASYRYTGVPDRES
GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGQGTKLEIK

55

LAGVH3

QVTLVESGGGVVQPGRSLSLSCAFSGFSLSTS
DMGVGWVRQPPGKGLEWVAHIWWDDVKRY
NPALKSRFTISRDNSKNTLYLQMNSLRAEDTA
TYYCARIEDYGVSYYFDYWGQGTTVTVSS

56

LAGVL3

DIQMTQSPSFLSASVGDRVTITCKASQDVSTA
VAWYQQKPGKAPKLLIYSASYRYTGVPDRES
GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGAGTKLEIK

57

LAGVH4

QVTLVESGGGVVQPGRSLRLSCAFSGFSLSTS

DMGVGWIRQAPGKGLEWVAHIWWDDVKRY
NPALKSRFTISRDNSKNTLYLQMNSLRAEDTA
TYFCARIEDYGVSYYFDYWGQGTTVTVSS

58

LAGVLA4

DIVMTQSPSFLSASVGDRVTITCKASQDVSTA
VAWYQQKPGKAPKLLIYSASYRYTGVPDRFS
GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGQGTKLEIK

59

LAGVHS5

QVTLKESGPTLVKPTQTLTLTCSFSGFSLSTSD
MGVGWIRQPPGKALEWLAHIWWDDVKRYN
PALKSRLTITKDTSKNQVVLTMTNMDPVDTA
TYFCARIVDYGVSYYFDYWGQGTTVTVSS

60

LAGVLS

DIQMTQSPSFLSASVGDRVSITCKASQDVSTA
VAWYQQKPGKAPKLLIYSASYRYTGVPDRES
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GSGSGTDFTLTISSLQPEDFAVYYCQQHYSIPL
TFGQGTKLEIK

61

LAGHCI1

QVTLVESGGGVVQPGRSLRLSCAFSGFSLSTS
DMGVGWIRQAPGKGLEWVAHIWWDDVKRY
NPALKSRFTISRDNSKNTLYLQMNSLRAEDTA
VYFCARIEDYGVSYYFDYWGQGTTVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRV
ESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLG

62

LAGLC1

DIQMTQSPSFLSASVGDRVSITCKASQDVSTA

VAWYQQKPGKAPKLLIYSASYRYTGVPDRES

GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS

QESVTEQDSKDSTYSLSSTLTLSKADYEKHKYV
YACEVTHQGLSSPVTKSFNRGEC

63

LAGHC2

QVTLKESGPTLVKPTQTLTLTCSFSGFSLSTSD
MGVGWIRQPPGKALEWLAHIWWDDVKRYN
PALKSRLTITKDTSKNQVVLTMTNMDPVDTA
TYFCARIEDYGVSYYFDYWGQGTTVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRV
ESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLG

64

LAGLC2

DIQMTQSPSFLSASVGDRVTFTCKASQDVSTA
VAWYQQKPGKAPKLLIYSASYRYTGVPDRFS
GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS

-81-




38213

QESVTEQDSKDSTYSLSSTLTLSKADYEKHKYV
YACEVTHQGLSSPVTKSFNRGEC

65

LAGHC3

QVTLVESGGGVVQPGRSLSLSCAFSGFSLSTS
DMGVGWVRQPPGKGLEWVAHIWWDDVKRY
NPALKSRFTISRDNSKNTLYLQMNSLRAEDTA
TYYCARIEDYGVSYYFDYWGQGTTVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRV
ESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSQEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLG

66

LAGLC3

DIQMTQSPSFLSASVGDRVTITCKASQDVSTA

VAWYQQKPGKAPKLLIYSASYRYTGVPDRFS
GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGAGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS

QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC

67

LAGHC4

QVTLVESGGGVVQPGRSLRLSCAFSGFSLSTS
DMGVGWIRQAPGKGLEWVAHIWWDDVKRY
NPALKSRFTISRDNSKNTLYLQMNSLRAEDTA
TYFCARIEDYGVSYYFDYWGQGTTVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRV
ESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSQEDPEVQFNWY VDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLG

68

LAGLC4

DIVMTQSPSFLSASVGDRVTITCKASQDVSTA
VAWYQQKPGKAPKLLIYSASYRYTGVPDRFS
GSGSGTDFTLTISSLQPEDFATYYCQQHYSIPL
TFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS
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QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC

69

LAGHCS

QVTLKESGPTLVKPTQTLTLTCSFSGFSLSTSD
MGVGWIRQPPGKALEWLAHIWWDDVKRYN
PALKSRLTITKDTSKNQVVLTMTNMDPVDTA
TYFCARIVDYGVSYYFDYWGQGTTVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPE
PVITVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTKVDKRV
ESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSQEDPEVQFNWYVDGV
EVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPRE
PQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYS
RLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLG

70

LAGLCS

DIQMTQSPSFLSASVGDRVSITCKASQDVSTA

VAWYQQKPGKAPKLLIYSASYRYTGVPDRES

GSGSGTDFTLTISSLQPEDFAVYYCQQHYSIPL
TFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNS

QESVTEQDSKDSTYSLSSTLTLSKADYEKHKV
YACEVTHQGLSSPVTKSFNRGEC

71

nPD1VHI

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
GCTAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAAAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACGTCAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC

72

nPD1VLI

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTGAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
ACCAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
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CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAG

73

nPD1VH2

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
GCTAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAAAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACCCAAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC

74

nPD1VL2

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTGAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
ACCAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAG

75

nPD1VH3

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
AAGAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAGAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACGTCAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC

76

nPD1VL3

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTAAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
CACAGCGGCATCAGCTTCATGAACTGGTAC
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CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAG

77

nPD1VH4

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
AAGAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAGAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACGTCAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC

78

nPD1VL4

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTAAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
CACAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAG

79

nPD1VHS5

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
AAGAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAGAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACGTCAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC
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80

nPDIVLS5

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTGAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
GTAAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAAATC
AAG

81

nPD1HCI

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
GCTAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAAAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACGTCAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC
GCCTCCACAAAGGGCCCTTCCGTGTTCCCCC
TGGCCCCTTGCTCCCGGTCCACCTCCGAGTC
TACCGCCGCTCTGGGCTGCCTGGTCAAGGA
CTACTTCCCCGAGCCCGTGACCGTGTCCTGG
AACTCTGGCGCCCTGACCTCCGGCGTGCAC
ACCTTCCCTGCTGTGCTGCAGTCCTCCGGCC
TGTACTCCCTGTCCTCCGTCGTGACCGTGCC
CTCCTCTAGCCTGGGCACCAAGACCTACAC
CTGTAACGTGGACCACAAGCCCTCCAACAC
CAAGGTGGACAAGCGGGTGGAATCTAAGTA
CGGCCCTCCCTGCCCCCCCTGCCCTGCCCCT
GAATTTCTGGGCGGACCCTCCGTGTTCCTGT
TCCCCCCAAAGCCCAAGGACACCCTGATGA
TCTCCCGGACCCCCGAAGTGACCTGCGTGG
TGGTGGACGTGTCCCAGGAAGATCCCGAGG
TCCAGTTTAATTGGTACGTGGACGGCGTGG
AAGTGCACAACGCCAAGACCAAGCCCAGA
GAGGAACAGTTCAACTCCACCTACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGAC
TGGCTGAACGGCAAAGAGTACAAGTGCAAG
GTGTCCAACAAGGGCCTGCCCTCCAGCATC
GAAAAGACCATCTCCAAGGCCAAGGGCCAG
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CCCCGCGAGCCCCAGGTGTACACCCTGCCT
CCAAGCCAGGAAGAGATGACCAAGAACCA
GGTGTCCCTGACCTGTCTGGTCAAGGGCTTC
TACCCCTCCGATATCGCCGTGGAATGGGAG
TCCAACGGCCAGCCCGAGAACAACTACAAG
ACCACCCCCCCTGTGCTGGACTCCGACGGC
TCCTTCTTCCTGTACTCTCGGCTGACCGTGG
ACAAGTCCCGGTGGCAGGAAGGCAACGTCT
TCTCCTGCTCCGTGATGCACGAGGCCCTGCA
CAACCACTACACCCAGAAGTCCCTGTCCCT
GAGCCTGGGC

82

nPDILCI

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTGAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
ACCAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAGCGTACTGTGGCTGCACCATCTGTCTTCA
TCTTCCCGCCATCTGATGAGCAATTGAAATC
TGGAACTGCCTCTGTTGTGTGCCTGCTGAAT
AACTTCTATCCCAGAGAGGCCAAAGTACAG
TGGAAGGTGGATAACGCCCTCCAATCGGGT
AACTCCCAGGAGAGTGTCACAGAGCAGGAC
AGCAAGGACAGCACCTACAGCCTCAGCAGC
ACCCTGACGCTGAGCAAAGCAGACTACGAG
AAACACAAAGTCTACGCCTGCGAAGTCACC
CATCAGGGCCTGAGCTCGCCCGTCACAAAG
AGCTTCAACAGGGGAGAGTGT

&3

nPDI1HC2

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
GCTAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAAAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACCCAAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC
GCCTCCACAAAGGGCCCTTCCGTGTTCCCCC
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TGGCCCCTTGCTCCCGGTCCACCTCCGAGTC
TACCGCCGCTCTGGGCTGCCTGGTCAAGGA
CTACTTCCCCGAGCCCGTGACCGTGTCCTGG
AACTCTGGCGCCCTGACCTCCGGCGTGCAC
ACCTTCCCTGCTGTGCTGCAGTCCTCCGGCC
TGTACTCCCTGTCCTCCGTCGTGACCGTGCC
CTCCTCTAGCCTGGGCACCAAGACCTACAC
CTGTAACGTGGACCACAAGCCCTCCAACAC
CAAGGTGGACAAGCGGGTGGAATCTAAGTA
CGGCCCTCCCTGCCCCCCCTGCCCTGCCCCT
GAATTTCTGGGCGGACCCTCCGTGTTCCTGT
TCCCCCCAAAGCCCAAGGACACCCTGATGA
TCTCCCGGACCCCCGAAGTGACCTGCGTGG
TGGTGGACGTGTCCCAGGAAGATCCCGAGG
TCCAGTTTAATTGGTACGTGGACGGCGTGG
AAGTGCACAACGCCAAGACCAAGCCCAGA
GAGGAACAGTTCAACTCCACCTACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGAC
TGGCTGAACGGCAAAGAGTACAAGTGCAAG
GTGTCCAACAAGGGCCTGCCCTCCAGCATC
GAAAAGACCATCTCCAAGGCCAAGGGCCAG
CCCCGCGAGCCCCAGGTGTACACCCTGCCT
CCAAGCCAGGAAGAGATGACCAAGAACCA
GGTGTCCCTGACCTGTCTGGTCAAGGGCTTC
TACCCCTCCGATATCGCCGTGGAATGGGAG
TCCAACGGCCAGCCCGAGAACAACTACAAG
ACCACCCCCCCTGTGCTGGACTCCGACGGC
TCCTTCTTCCTGTACTCTCGGCTGACCGTGG
ACAAGTCCCGGTGGCAGGAAGGCAACGTCT
TCTCCTGCTCCGTGATGCACGAGGCCCTGCA
CAACCACTACACCCAGAAGTCCCTGTCCCT
GAGCCTGGGC

84

nPDILC2

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTGAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
ACCAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAGCGTACTGTGGCTGCACCATCTGTCTTCA
TCTTCCCGCCATCTGATGAGCAATTGAAATC
TGGAACTGCCTCTGTTGTGTGCCTGCTGAAT
AACTTCTATCCCAGAGAGGCCAAAGTACAG
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TGGAAGGTGGATAACGCCCTCCAATCGGGT

AACTCCCAGGAGAGTGTCACAGAGCAGGAC
AGCAAGGACAGCACCTACAGCCTCAGCAGC
ACCCTGACGCTGAGCAAAGCAGACTACGAG
AAACACAAAGTCTACGCCTGCGAAGTCACC
CATCAGGGCCTGAGCTCGCCCGTCACAAAG

AGCTTCAACAGGGGAGAGTGT

&5

nPD1HC3

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
AAGAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCTCCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAGAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACGTCAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC
GCCTCCACAAAGGGCCCTTCCGTGTTCCCCC
TGGCCCCTTGCTCCCGGTCCACCTCCGAGTC
TACCGCCGCTCTGGGCTGCCTGGTCAAGGA
CTACTTCCCCGAGCCCGTGACCGTGTCCTGG
AACTCTGGCGCCCTGACCTCCGGCGTGCAC
ACCTTCCCTGCTGTGCTGCAGTCCTCCGGCC
TGTACTCCCTGTCCTCCGTCGTGACCGTGCC
CTCCTCTAGCCTGGGCACCAAGACCTACAC
CTGTAACGTGGACCACAAGCCCTCCAACAC
CAAGGTGGACAAGCGGGTGGAATCTAAGTA
CGGCCCTCCCTGCCCCCCCTGCCCTGCCCCT
GAATTTCTGGGCGGACCCTCCGTGTTCCTGT
TCCCCCCAAAGCCCAAGGACACCCTGATGA
TCTCCCGGACCCCCGAAGTGACCTGCGTGG
TGGTGGACGTGTCCCAGGAAGATCCCGAGG
TCCAGTTTAATTGGTACGTGGACGGCGTGG
AAGTGCACAACGCCAAGACCAAGCCCAGA
GAGGAACAGTTCAACTCCACCTACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGAC
TGGCTGAACGGCAAAGAGTACAAGTGCAAG
GTGTCCAACAAGGGCCTGCCCTCCAGCATC
GAAAAGACCATCTCCAAGGCCAAGGGCCAG
CCCCGCGAGCCCCAGGTGTACACCCTGCCT
CCAAGCCAGGAAGAGATGACCAAGAACCA
GGTGTCCCTGACCTGTCTGGTCAAGGGCTTC
TACCCCTCCGATATCGCCGTGGAATGGGAG
TCCAACGGCCAGCCCGAGAACAACTACAAG
ACCACCCCCCCTGTGCTGGACTCCGACGGC
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TCCTTCTTCCTGTACTCTCGGCTGACCGTGG
ACAAGTCCCGGTGGCAGGAAGGCAACGTCT
TCTCCTGCTCCGTGATGCACGAGGCCCTGCA
CAACCACTACACCCAGAAGTCCCTGTCCCT
GAGCCTGGGC

86

nPDILC3

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTGAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
GTAAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAAATC
AAGCGTACTGTGGCTGCACCATCTGTCTTCA
TCTTCCCGCCATCTGATGAGCAATTGAAATC
TGGAACTGCCTCTGTTGTGTGCCTGCTGAAT
AACTTCTATCCCAGAGAGGCCAAAGTACAG
TGGAAGGTGGATAACGCCCTCCAATCGGGT
AACTCCCAGGAGAGTGTCACAGAGCAGGAC
AGCAAGGACAGCACCTACAGCCTCAGCAGC
ACCCTGACGCTGAGCAAAGCAGACTACGAG
AAACACAAAGTCTACGCCTGCGAAGTCACC
CATCAGGGCCTGAGCTCGCCCGTCACAAAG
AGCTTCAACAGGGGAGAGTGT

&7

nPD1HC4

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
CGCAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCGTCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAGAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACTACAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC
GCCTCCACCAAGGGCCCATCGGTCTTCCCG
CTAGCACCCTCCTCCAAGAGCACCTCTGGG
GGCACAGCGGCCCTGGGCTGCCTGGTCAAG
GACTACTTCCCCGAACCGGTGACGGTGTCG
TGGAACTCAGGCGCCCTGACCAGCGGCGTG
CACACCTTCCCGGCTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCGTGGTGACCG
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TGCCCTCCAGCAGCTTGGGCACCCAGACCT
ACATCTGCAACGTGAATCACAAGCCCAGCA
ACACCAAGGTGGACAAGCGCGTTGAGCCCA
AATCTTGTGACAAAACTCACACATGCCCAC
CGTGCCCAGCACCTGAAGCCGCTGGGGGAC
CGTCAGTCTTCCTCTTCCCCCCAAAACCCAA
GGACACCCTCATGATCTCCCGGACCCCTGA
GGTCACATGCGTGGTGGTGGACGTGAGCCA
CGAAGACCCTGAGGTCAAGTTCAACTGGTA
CGTGGACGGCGTGGAGGTGCATAATGCCAA
GACAAAGCCGCGGGAGGAGCAGTACAACA
GCACGTACCGTGTGGTCAGCGTCCTCACCG
TCCTGCACCAGGACTGGCTGAATGGCAAGG
AGTACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGCCCCCATCGAGAAAACCATCTCCA
AAGCCAAAGGGCAGCCCCGAGAACCACAG
GTGTACACCCTGCCCCCATCCCGCGAGGAG
ATGACCAAGAACCAGGTAAGTTTGACCTGC
CTGGTCAAAGGCTTCTATCCCAGCGACATC
GCCGTGGAGTGGGAGAGCAATGGGCAGCC
GGAGAACAACTACAAGACCACGCCTCCCGT
GCTGGACTCCGACGGCTCCTTCTTCCTCTAT
AGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGGAACGTCTTCTCATGCTCCGTG
ATGCATGAGGCTCTGCACAACCACTACACG
CAGAAGAGCCTCTCCCTGTCTCCGGGT

&8

nPD1LC4

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTAAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
CACAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAGCGTACTGTGGCTGCACCATCTGTCTTCA
TCTTCCCGCCATCTGATGAGCAATTGAAATC
TGGAACTGCCTCTGTTGTGTGCCTGCTGAAT
AACTTCTATCCCAGAGAGGCCAAAGTACAG
TGGAAGGTGGATAACGCCCTCCAATCGGGT
AACTCCCAGGAGAGTGTCACAGAGCAGGAC
AGCAAGGACAGCACCTACAGCCTCAGCAGC
ACCCTGACGCTGAGCAAAGCAGACTACGAG
AAACACAAAGTCTACGCCTGCGAAGTCACC
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CATCAGGGCCTGAGCTCGCCCGTCACAAAG
AGCTTCAACAGGGGAGAGTGT

&9

nPD1HCS

GAGGTGATGCTGGTCGAGAGCGGCGGCGGT
CTCGTGCAGCCAGGCGGTAGCCTGCGCCTC
AGCTGCACCGCCAGCGGCTTCACCTTCAGC
CGCAGCGCCATGAGCTGGGTGCGCCAAGCC
CCAGGCAAGGGCCTGGAGTGGGTGGCCTAC
ATCAGCGGCGGCGGCGGCGACACCTACTAC
AGCGTCAGCGTGAAGGGCCGCTTCACCATC
AGCCGCGACAACGCCAAGAACAGCCTGTAC
CTGCAAATGAACAGCCTGCGCGCCGAGGAC
ACCGCCGTGTACTACTGCGCCCGCCACAGC
AACTACAACTACTACGCCATGGACTACTGG
GGCCAGGGCACCCTGGTGACCGTGAGCAGC
GCCTCCACAAAGGGCCCTTCCGTGTTCCCCC
TGGCCCCTTGCTCCCGGTCCACCTCCGAGTC
TACCGCCGCTCTGGGCTGCCTGGTCAAGGA
CTACTTCCCCGAGCCCGTGACCGTGTCCTGG
AACTCTGGCGCCCTGACCTCCGGCGTGCAC
ACCTTCCCTGCTGTGCTGCAGTCCTCCGGCC
TGTACTCCCTGTCCTCCGTCGTGACCGTGCC
CTCCTCTAGCCTGGGCACCAAGACCTACAC
CTGTAACGTGGACCACAAGCCCTCCAACAC
CAAGGTGGACAAGCGGGTGGAATCTAAGTA
CGGCCCTCCCTGCCCCCCCTGCCCTGCCCCT
GAATTTCTGGGCGGACCCTCCGTGTTCCTGT
TCCCCCCAAAGCCCAAGGACACCCTGATGA
TCTCCCGGACCCCCGAAGTGACCTGCGTGG
TGGTGGACGTGTCCCAGGAAGATCCCGAGG
TCCAGTTTAATTGGTACGTGGACGGCGTGG
AAGTGCACAACGCCAAGACCAAGCCCAGA
GAGGAACAGTTCAACTCCACCTACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGAC
TGGCTGAACGGCAAAGAGTACAAGTGCAAG
GTGTCCAACAAGGGCCTGCCCTCCAGCATC
GAAAAGACCATCTCCAAGGCCAAGGGCCAG
CCCCGCGAGCCCCAGGTGTACACCCTGCCT
CCAAGCCAGGAAGAGATGACCAAGAACCA
GGTGTCCCTGACCTGTCTGGTCAAGGGCTTC
TACCCCTCCGATATCGCCGTGGAATGGGAG
TCCAACGGCCAGCCCGAGAACAACTACAAG
ACCACCCCCCCTGTGCTGGACTCCGACGGC
TCCTTCTTCCTGTACTCTCGGCTGACCGTGG
ACAAGTCCCGGTGGCAGGAAGGCAACGTCT
TCTCCTGCTCCGTGATGCACGAGGCCCTGCA

-02-
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CAACCACTACACCCAGAAGTCCCTGTCCCT
GAGCCTGGGC

90

nPDILCS5

GAGATCGTGCTGACCCAGAGCCCAGCCACC
CTAAGCCTGAGCCCAGGCGAGCGCGCCACC
ATGAGCTGCCGCGCCAGCGAGAACATCGAC
CACAGCGGCATCAGCTTCATGAACTGGTAC
CAGCAGAAGCCAGGCCAGGCCCCAAAGCTG
CTGATCTACGTGGCCAGCAACCAGGGCAGC
GGCATCCCAGCCCGCTTCAGCGGCAGCGGC
AGCGGCACCGACTTCACCCTGACCATCAGC
CGCCTGGAGCCAGAGGACTTCGCCGTGTAC
TACTGCCAGCAGAGCAAGGAAGTCCCATGG
ACCTTCGGCCAAGGTACTAAGCTGGAGATC
AAGCGTACTGTGGCTGCACCATCTGTCTTCA
TCTTCCCGCCATCTGATGAGCAATTGAAATC
TGGAACTGCCTCTGTTGTGTGCCTGCTGAAT
AACTTCTATCCCAGAGAGGCCAAAGTACAG
TGGAAGGTGGATAACGCCCTCCAATCGGGT
AACTCCCAGGAGAGTGTCACAGAGCAGGAC
AGCAAGGACAGCACCTACAGCCTCAGCAGC
ACCCTGACGCTGAGCAAAGCAGACTACGAG
AAACACAAAGTCTACGCCTGCGAAGTCACC
CATCAGGGCCTGAGCTCGCCCGTCACAAAG
AGCTTCAACAGGGGAGAGTGT

91

nLAGVHI

CAGGTCACCCTGAAGGAGAGCGGCCCAACC
CTGGTGAAGCCAACCCAGACCCTGACCCTG
ACCTGCAGCTTCAGCGGCTTCTCCCTGAGCA
CCAGCGACATGGGCGTGGGCTGGATTCGCC
AACCACCAGGCAAGGCCCTGGAGTGGCTGG
CCCACATCTGGTGGGACGACGTGAAGCGCT
ACAACCCAGCCCTGAAGAGCCGCCTGACCA
TCACCAAGGACACCAGCAAGAACCAGGTGG
TGCTGACCATGACC

92

nLAGVLI

GACATCCAGATGACCCAGAGCCCTAGCTTC

CTGAGCGCCAGCGTCGGCGACCGCGTGACC
TTCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT

GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA

GAGGACTTCGCCACC

93

nLAGVH2

CAGGTGACCCTGGTGGAGAGCGGCGGCGGC
GTCGTGCAGCCAGGCCGCAGCCTGAGCCTG

-03-
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AGCTGCGCTTTCAGCGGCTTCAGCCTCAGC
ACCAGCGACATGGGCGTGGGCTGGGTCCGC
CAACCACCAGGCAAGGGCCTGGAGTGGGTG
GCCCACATCTGGTGGGACGACGTGAAGCGC
TACAACCCAGCCCTGAAGAGCCGCTTTACC
ATCAGCCGCGACAACAGCAAGAACACCCTG
TACCTGCAAATGAAC

94

nLAGVL2

ACATCCAGATGACCCAGAGCCCTAGCTTCC
TGAGCGCCAGCGTCGGCGACCGCGTGACGA
TCACCTGCAAGGCCAGCCAGGACGTGAGCA
CCGCCGTCGCCTGGTATCAGCAGAAGCCTG
GCAAGGCCCCAAAGCTGCTGATCTACAGCG
CCAGCTACCGCTACACCGGCGTGCCAGACC
GCTTCAGCGGCAGCGGCAGCGGCACCGACT
TCACCCTGACCATCAGCAGCCTGCAACCAG
AGGACTTCGCCACC

95

nLAGVH3

CAGGTGACCCTGGTGGAGAGCGGCGGCGGC
GTCGTGCAGCCAGGCCGCAGCCTGCGCCTG
AGCTGCGCTTTCAGCGGCTTCAGCCTCAGC
ACCAGCGACATGGGCGTGGGCTGGATCCGC
CAAGCCCCAGGCAAGGGCCTGGAGTGGGTG
GCCCACATCTGGTGGGACGACGTGAAGCGC
TACAACCCAGCCCTGAAGAGCCGCTTTACC
ATCAGCCGCGACAACAGCAAGAACACCCTG
TACCTGCAAATGAAC

96

nLAGVL3

GACATCGTGATGACCCAGAGCCCTAGCTTIC

CTGAGCGCCAGCGTCGGCGACCGCGTGACC
ATCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT

GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA

GAGGACTTCGCCACC

97

nLAGVH4

CAGGTGACCCTGGTGGAGAGCGGCGGCGGC
GTCGTGCAGCCAGGCCGCAGCCTGCGCCTG
AGCTGCGCTTTCAGCGGCTTCAGCCTCAGC
ACCAGCGACATGGGCGTGGGCTGGATCCGC
CAAGCCCCAGGCAAGGGCCTGGAGTGGGTG
GCCCACATCTGGTGGGACGACGTGAAGCGC
TACAACCCAGCCCTGAAGAGCCGCTTTACC
ATCAGCCGCGACAACAGCAAGAACACCCTG
TACCTGCAAATGAAC
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98

nLAGVL4

GACATCCAGATGACCCAGAGCCCTAGCTTC

CTGAGCGCCAGCGTCGGCGACCGCGTGAGC
ATCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT
GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA

GAGGACTTCGCCACC

99

nLAGVHS5

CAGGTCACCCTGAAGGAGAGCGGCCCAACC
CTGGTGAAGCCAACCCAGACCCTGACCCTG
ACCTGCAGCTTCAGCGGCTTCTCCCTGAGCA
CCAGCGACATGGGCGTGGGCTGGATTCGCC
AACCACCAGGCAAGGCCCTGGAGTGGCTGG
CCCACATCTGGTGGGACGACGTGAAGCGCT
ACAACCCAGCCCTGAAGAGCCGCCTGACCA
TCACCAAGGACACCAGCAAGAACCAGGTGG
TGCTGACCATGACC

100

nLAGVLS5

GACATCCAGATGACCCAGAGCCCTAGCTTC

CTGAGCGCCAGCGTCGGCGACCGCGTGAGC
ATCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT

GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA

GAGGACTTCGCCGTG

101

nLAGHC1

CAGGTCACCCTGAAGGAGAGCGGCCCAACC
CTGGTGAAGCCAACCCAGACCCTGACCCTG
ACCTGCAGCTTCAGCGGCTTCTCCCTGAGCA
CCAGCGACATGGGCGTGGGCTGGATTCGCC
AACCACCAGGCAAGGCCCTGGAGTGGCTGG
CCCACATCTGGTGGGACGACGTGAAGCGCT
ACAACCCAGCCCTGAAGAGCCGCCTGACCA
TCACCAAGGACACCAGCAAGAACCAGGTGG
TGCTGACCATGACCAACATGGACCCAGTGG
ACACCGCCACCTACTTCTGCGCCCGCATCG
AGGACTACGGCGTGAGCTACTACTTCGACT
ACTGGGGCCAGGGCACCACCGTGACCGTGA
GCAGCGCCTCCACAAAGGGCCCTTCCGTGT
TCCCCCTGGCCCCTTGCTCCCGGTCCACCTC
CGAGTCTACCGCCGCTCTGGGCTGCCTGGTC
AAGGACTACTTCCCCGAGCCCGTGACCGTG
TCCTGGAACTCTGGCGCCCTGACCTCCGGC
GTGCACACCTTCCCTGCTGTGCTGCAGTCCT

-05-
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CCGGCCTGTACTCCCTGTCCTCCGTCGTGAC
CGTGCCCTCCTCTAGCCTGGGCACCAAGAC
CTACACCTGTAACGTGGACCACAAGCCCTC
CAACACCAAGGTGGACAAGCGGGTGGAATC
TAAGTACGGCCCTCCCTGCCCCCCCTGCCCT
GCCCCTGAATTTCTGGGCGGACCCTCCGTGT
TCCTGTTCCCCCCAAAGCCCAAGGACACCC
TGATGATCTCCCGGACCCCCGAAGTGACCT
GCGTGGTGGTGGACGTGTCCCAGGAAGATC
CCGAGGTCCAGTTTAATTGGTACGTGGACG
GCGTGGAAGTGCACAACGCCAAGACCAAGC
CCAGAGAGGAACAGTTCAACTCCACCTACC
GGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGACTGGCTGAACGGCAAAGAGTACAAGT
GCAAGGTGTCCAACAAGGGCCTGCCCTCCA
GCATCGAAAAGACCATCTCCAAGGCCAAGG
GCCAGCCCCGCGAGCCCCAGGTGTACACCC
TGCCTCCAAGCCAGGAAGAGATGACCAAGA
ACCAGGTGTCCCTGACCTGTCTGGTCAAGG
GCTTCTACCCCTCCGATATCGCCGTGGAATG
GGAGTCCAACGGCCAGCCCGAGAACAACTA
CAAGACCACCCCCCCTGTGCTGGACTCCGA
CGGCTCCTTCTTCCTGTACTCTCGGCTGACC
GTGGACAAGTCCCGGTGGCAGGAAGGCAAC
GTCTTCTCCTGCTCCGTGATGCACGAGGCCC
TGCACAACCACTACACCCAGAAGTCCCTGT
CCCTGAGCCTGGGC

102

nLAGLCl1

GACATCCAGATGACCCAGAGCCCTAGCTTC
CTGAGCGCCAGCGTCGGCGACCGCGTGACC
TTCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT
GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA
GAGGACTTCGCCACCTACTACTGCCAGCAG
CACTACAGCATCCCACTGACCTTTGGCCAG
GGCACCAAGCTGGAGATCAAGCGTACTGTG
GCTGCACCATCTGTCTTCATCTTCCCGCCAT
CTGATGAGCAATTGAAATCTGGAACTGCCT
CTGTTGTGTGCCTGCTGAATAACTTCTATCC
CAGAGAGGCCAAAGTACAGTGGAAGGTGG
ATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGACTACGAGAAACACAA
AGTCTACGCCTGCGAAGTCACCCATCAGGG
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CCTGAGCTCGCCCGTCACAAAGAGCTTCAA
CAGGGGAGAGTGT

103

nLAGHC2

CAGGTGACCCTGGTGGAGAGCGGCGGCGGC
GTCGTGCAGCCAGGCCGCAGCCTGAGCCTG
AGCTGCGCTTTCAGCGGCTTCAGCCTCAGC
ACCAGCGACATGGGCGTGGGCTGGGTCCGC
CAACCACCAGGCAAGGGCCTGGAGTGGGTG
GCCCACATCTGGTGGGACGACGTGAAGCGC
TACAACCCAGCCCTGAAGAGCCGCTTTACC
ATCAGCCGCGACAACAGCAAGAACACCCTG
TACCTGCAAATGAACAGCCTGCGCGCCGAG
GACACCGCCACCTACTACTGCGCCCGCATC
GAGGACTACGGCGTGAGCTACTACTTCGAC
TACTGGGGCCAGGGCACCACCGTGACCGTG
AGCAGCGCCTCCACAAAGGGCCCTTCCGTG
TTCCCCCTGGCCCCTTGCTCCCGGTCCACCT
CCGAGTCTACCGCCGCTCTGGGCTGCCTGGT
CAAGGACTACTTCCCCGAGCCCGTGACCGT
GTCCTGGAACTCTGGCGCCCTGACCTCCGG
CGTGCACACCTTCCCTGCTGTGCTGCAGTCC
TCCGGCCTGTACTCCCTGTCCTCCGTCGTGA
CCGTGCCCTCCTCTAGCCTGGGCACCAAGA
CCTACACCTGTAACGTGGACCACAAGCCCT
CCAACACCAAGGTGGACAAGCGGGTGGAAT
CTAAGTACGGCCCTCCCTGCCCCCCCTGCCC
TGCCCCTGAATTTCTGGGCGGACCCTCCGTG
TTCCTGTTCCCCCCAAAGCCCAAGGACACC
CTGATGATCTCCCGGACCCCCGAAGTGACC
TGCGTGGTGGTGGACGTGTCCCAGGAAGAT
CCCGAGGTCCAGTTTAATTGGTACGTGGAC
GGCGTGGAAGTGCACAACGCCAAGACCAA
GCCCAGAGAGGAACAGTTCAACTCCACCTA
CCGGGTGGTGTCCGTGCTGACCGTGCTGCA
CCAGGACTGGCTGAACGGCAAAGAGTACAA
GTGCAAGGTGTCCAACAAGGGCCTGCCCTC
CAGCATCGAAAAGACCATCTCCAAGGCCAA
GGGCCAGCCCCGCGAGCCCCAGGTGTACAC
CCTGCCTCCAAGCCAGGAAGAGATGACCAA
GAACCAGGTGTCCCTGACCTGTCTGGTCAA
GGGCTTCTACCCCTCCGATATCGCCGTGGA
ATGGGAGTCCAACGGCCAGCCCGAGAACAA
CTACAAGACCACCCCCCCTGTGCTGGACTC
CGACGGCTCCTTCTTCCTGTACTCTCGGCTG
ACCGTGGACAAGTCCCGGTGGCAGGAAGGC
AACGTCTTCTCCTGCTCCGTGATGCACGAGG
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CCCTGCACAACCACTACACCCAGAAGTCCC
TGTCCCTGAGCCTGGGC

104

nLAGLC2

GACATCCAGATGACCCAGAGCCCTAGCTTC

| CTGAGCGCCAGCGTCGGCGACCGCGTGACG

ATCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT
GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA
GAGGACTTCGCCACCTACTACTGCCAGCAG
CACTACAGCATCCCACTGACCTTTGGCGCC
GGCACCAAGCTGGAGATCAAGCGTACTGTG
GCTGCACCATCTGTCTTCATCTTCCCGCCAT
CTGATGAGCAATTGAAATCTGGAACTGCCT
CTGTTGTGTGCCTGCTGAATAACTTCTATCC
CAGAGAGGCCAAAGTACAGTGGAAGGTGG
ATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGACTACGAGAAACACAA
AGTCTACGCCTGCGAAGTCACCCATCAGGG
CCTGAGCTCGCCCGTCACAAAGAGCTTCAA
CAGGGGAGAGTGT

105

nLAGHC3

CAGGTGACCCTGGTGGAGAGCGGCGGCGGC
GTCGTGCAGCCAGGCCGCAGCCTGCGCCTG
AGCTGCGCTTTCAGCGGCTTCAGCCTCAGC
ACCAGCGACATGGGCGTGGGCTGGATCCGC
CAAGCCCCAGGCAAGGGCCTGGAGTGGGTG
GCCCACATCTGGTGGGACGACGTGAAGCGC
TACAACCCAGCCCTGAAGAGCCGCTTTACC
ATCAGCCGCGACAACAGCAAGAACACCCTG
TACCTGCAAATGAACAGCCTGCGCGCCGAG
GACACCGCCACCTACTTCTGCGCCCGCATC
GAGGACTACGGCGTGAGCTACTACTTCGAC
TACTGGGGCCAGGGCACCACCGTGACCGTG
AGCAGCGCCTCCACAAAGGGCCCTTCCGTG
TTCCCCCTGGCCCCTTGCTCCCGGTCCACCT
CCGAGTCTACCGCCGCTCTGGGCTGCCTGGT
CAAGGACTACTTCCCCGAGCCCGTGACCGT
GTCCTGGAACTCTGGCGCCCTGACCTCCGG
CGTGCACACCTTCCCTGCTGTGCTGCAGTCC
TCCGGCCTGTACTCCCTGTCCTCCGTCGTGA
CCGTGCCCTCCTCTAGCCTGGGCACCAAGA
CCTACACCTGTAACGTGGACCACAAGCCCT
CCAACACCAAGGTGGACAAGCGGGTGGAAT

-08-
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CTAAGTACGGCCCTCCCTGCCCCCCCTGCCC
TGCCCCTGAATTTCTGGGCGGACCCTCCGTG
TTCCTGTTCCCCCCAAAGCCCAAGGACACC
CTGATGATCTCCCGGACCCCCGAAGTGACC
TGCGTGGTGGTGGACGTGTCCCAGGAAGAT
CCCGAGGTCCAGTTTAATTGGTACGTGGAC
GGCGTGGAAGTGCACAACGCCAAGACCAA
GCCCAGAGAGGAACAGTTCAACTCCACCTA
CCGGGTGGTGTCCGTGCTGACCGTGCTGCA
CCAGGACTGGCTGAACGGCAAAGAGTACAA
GTGCAAGGTGTCCAACAAGGGCCTGCCCTC
CAGCATCGAAAAGACCATCTCCAAGGCCAA
GGGCCAGCCCCGCGAGCCCCAGGTGTACAC
CCTGCCTCCAAGCCAGGAAGAGATGACCAA
GAACCAGGTGTCCCTGACCTGTCTGGTCAA
GGGCTTCTACCCCTCCGATATCGCCGTGGA
ATGGGAGTCCAACGGCCAGCCCGAGAACAA
CTACAAGACCACCCCCCCTGTGCTGGACTC
CGACGGCTCCTTCTTCCTGTACTCTCGGCTG
ACCGTGGACAAGTCCCGGTGGCAGGAAGGC
AACGTCTTCTCCTGCTCCGTGATGCACGAGG
CCCTGCACAACCACTACACCCAGAAGTCCC
TGTCCCTGAGCCTGGGC

106

nLAGLC3

GACATCGTGATGACCCAGAGCCCTAGCTTC
CTGAGCGCCAGCGTCGGCGACCGCGTGACC
ATCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT
GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA
GAGGACTTCGCCACCTACTACTGCCAGCAG
CACTACAGCATCCCACTGACCTTTGGCCAG
GGCACCAAGCTGGAGATCAAGCGTACTGTG
GCTGCACCATCTGTCTTCATCTTCCCGCCAT
CTGATGAGCAATTGAAATCTGGAACTGCCT
CTGTTGTGTGCCTGCTGAATAACTTCTATCC
CAGAGAGGCCAAAGTACAGTGGAAGGTGG
ATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGACTACGAGAAACACAA
AGTCTACGCCTGCGAAGTCACCCATCAGGG
CCTGAGCTCGCCCGTCACAAAGAGCTTCAA
CAGGGGAGAGTGT
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107

nLAGHC4

CAGGTGACCCTGGTGGAGAGCGGCGGCGGC
GTCGTGCAGCCAGGCCGCAGCCTGCGCCTG
AGCTGCGCTTTCAGCGGCTTCAGCCTCAGC
ACCAGCGACATGGGCGTGGGCTGGATCCGC
CAAGCCCCAGGCAAGGGCCTGGAGTGGGTG
GCCCACATCTGGTGGGACGACGTGAAGCGC
TACAACCCAGCCCTGAAGAGCCGCTTTACC
ATCAGCCGCGACAACAGCAAGAACACCCTG
TACCTGCAAATGAACAGCCTGCGCGCCGAG
GACACCGCCGTGTACTTCTGCGCCCGCATC
GAGGACTACGGCGTGAGCTACTACTTCGAC
TACTGGGGCCAGGGCACCACCGTGACCGTG
AGCAGCGCCTCCACAAAGGGCCCTTCCGTG
TTCCCCCTGGCCCCTTGCTCCCGGTCCACCT
CCGAGTCTACCGCCGCTCTGGGCTGCCTGGT
CAAGGACTACTTCCCCGAGCCCGTGACCGT
GTCCTGGAACTCTGGCGCCCTGACCTCCGG
CGTGCACACCTTCCCTGCTGTGCTGCAGTCC
TCCGGCCTGTACTCCCTGTCCTCCGTCGTGA
CCGTGCCCTCCTCTAGCCTGGGCACCAAGA
CCTACACCTGTAACGTGGACCACAAGCCCT
CCAACACCAAGGTGGACAAGCGGGTGGAAT
CTAAGTACGGCCCTCCCTGCCCCCCCTGCCC
TGCCCCTGAATTTCTGGGCGGACCCTCCGTG
TTCCTGTTCCCCCCAAAGCCCAAGGACACC
CTGATGATCTCCCGGACCCCCGAAGTGACC
TGCGTGGTGGTGGACGTGTCCCAGGAAGAT
CCCGAGGTCCAGTTTAATTGGTACGTGGAC
GGCGTGGAAGTGCACAACGCCAAGACCAA
GCCCAGAGAGGAACAGTTCAACTCCACCTA
CCGGGTGGTGTCCGTGCTGACCGTGCTGCA
CCAGGACTGGCTGAACGGCAAAGAGTACAA
GTGCAAGGTGTCCAACAAGGGCCTGCCCTC
CAGCATCGAAAAGACCATCTCCAAGGCCAA
GGGCCAGCCCCGCGAGCCCCAGGTGTACAC
CCTGCCTCCAAGCCAGGAAGAGATGACCAA
GAACCAGGTGTCCCTGACCTGTCTGGTCAA
GGGCTTCTACCCCTCCGATATCGCCGTGGA
ATGGGAGTCCAACGGCCAGCCCGAGAACAA
CTACAAGACCACCCCCCCTGTGCTGGACTC
CGACGGCTCCTTCTTCCTGTACTCTCGGCTG
ACCGTGGACAAGTCCCGGTGGCAGGAAGGC
AACGTCTTCTCCTGCTCCGTGATGCACGAGG
CCCTGCACAACCACTACACCCAGAAGTCCC
TGTCCCTGAGCCTGGGC
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108

nLAGLC4

GACATCCAGATGACCCAGAGCCCTAGCTTC
CTGAGCGCCAGCGTCGGCGACCGCGTGAGC
ATCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT
GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA
GAGGACTTCGCCACCTACTACTGCCAGCAG
CACTACAGCATCCCACTGACCTTTGGCCAG
GGCACCAAGCTGGAGATCAAGCGTACTGTG
GCTGCACCATCTGTCTTCATCTTCCCGCCAT
CTGATGAGCAATTGAAATCTGGAACTGCCT
CTGTTGTGTGCCTGCTGAATAACTTCTATCC
CAGAGAGGCCAAAGTACAGTGGAAGGTGG
ATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGACTACGAGAAACACAA
AGTCTACGCCTGCGAAGTCACCCATCAGGG
CCTGAGCTCGCCCGTCACAAAGAGCTTCAA
CAGGGGAGAGTGT

109

nLAGHCS

CAGGTCACCCTGAAGGAGAGCGGCCCAACC
CTGGTGAAGCCAACCCAGACCCTGACCCTG
ACCTGCAGCTTCAGCGGCTTCTCCCTGAGCA
CCAGCGACATGGGCGTGGGCTGGATTCGCC
AACCACCAGGCAAGGCCCTGGAGTGGCTGG
CCCACATCTGGTGGGACGACGTGAAGCGCT
ACAACCCAGCCCTGAAGAGCCGCCTGACCA
TCACCAAGGACACCAGCAAGAACCAGGTGG
TGCTGACCATGACCAACATGGACCCAGTGG
ACACCGCCACCTACTTCTGCGCCCGCATCGT
GGACTACGGCGTGAGCTACTACTTCGACTA
CTGGGGCCAGGGCACCACCGTGACCGTGAG
CAGCGCCTCCACAAAGGGCCCTTCCGTGTT
CCCCCTGGCCCCTTGCTCCCGGTCCACCTCC
GAGTCTACCGCCGCTCTGGGCTGCCTGGTC
AAGGACTACTTCCCCGAGCCCGTGACCGTG
TCCTGGAACTCTGGCGCCCTGACCTCCGGC
GTGCACACCTTCCCTGCTGTGCTGCAGTCCT
CCGGCCTGTACTCCCTGTCCTCCGTCGTGAC
CGTGCCCTCCTCTAGCCTGGGCACCAAGAC
CTACACCTGTAACGTGGACCACAAGCCCTC
CAACACCAAGGTGGACAAGCGGGTGGAATC
TAAGTACGGCCCTCCCTGCCCCCCCTGCCCT
GCCCCTGAATTTCTGGGCGGACCCTCCGTGT
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TCCTGTTCCCCCCAAAGCCCAAGGACACCC
TGATGATCTCCCGGACCCCCGAAGTGACCT
GCGTGGTGGTGGACGTGTCCCAGGAAGATC
CCGAGGTCCAGTTTAATTGGTACGTGGACG
GCGTGGAAGTGCACAACGCCAAGACCAAGC
CCAGAGAGGAACAGTTCAACTCCACCTACC
GGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGACTGGCTGAACGGCAAAGAGTACAAGT
GCAAGGTGTCCAACAAGGGCCTGCCCTCCA
GCATCGAAAAGACCATCTCCAAGGCCAAGG
GCCAGCCCCGCGAGCCCCAGGTGTACACCC
TGCCTCCAAGCCAGGAAGAGATGACCAAGA
ACCAGGTGTCCCTGACCTGTCTGGTCAAGG
GCTTCTACCCCTCCGATATCGCCGTGGAATG
GGAGTCCAACGGCCAGCCCGAGAACAACTA
CAAGACCACCCCCCCTGTGCTGGACTCCGA
CGGCTCCTTCTTCCTGTACTCTCGGCTGACC
GTGGACAAGTCCCGGTGGCAGGAAGGCAAC
GTCTTCTCCTGCTCCGTGATGCACGAGGCCC
TGCACAACCACTACACCCAGAAGTCCCTGT
CCCTGAGCCTGGGC

110

nLAGLCS

GACATCCAGATGACCCAGAGCCCTAGCTTC
CTGAGCGCCAGCGTCGGCGACCGCGTGAGC
ATCACCTGCAAGGCCAGCCAGGACGTGAGC
ACCGCCGTCGCCTGGTATCAGCAGAAGCCT
GGCAAGGCCCCAAAGCTGCTGATCTACAGC
GCCAGCTACCGCTACACCGGCGTGCCAGAC
CGCTTCAGCGGCAGCGGCAGCGGCACCGAC
TTCACCCTGACCATCAGCAGCCTGCAACCA
GAGGACTTCGCCGTGTACTACTGCCAGCAG
CACTACAGCATCCCACTGACCTTTGGCCAG
GGCACCAAGCTGGAGATCAAGCGTACTGTG
GCTGCACCATCTGTCTTCATCTTCCCGCCAT
CTGATGAGCAATTGAAATCTGGAACTGCCT
CTGTTGTGTGCCTGCTGAATAACTTCTATCC
CAGAGAGGCCAAAGTACAGTGGAAGGTGG
ATAACGCCCTCCAATCGGGTAACTCCCAGG
AGAGTGTCACAGAGCAGGACAGCAAGGAC
AGCACCTACAGCCTCAGCAGCACCCTGACG
CTGAGCAAAGCAGACTACGAGAAACACAA
AGTCTACGCCTGCGAAGTCACCCATCAGGG
CCTGAGCTCGCCCGTCACAAAGAGCTTCAA
CAGGGGAGAGTGT

111

LAG3 epitopl

LLRRAGVT

112

LAGS3 epitop2

YRAAVHLRDRA
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113

77E11 VK

DIVLTQSPASLAVSLGQRATMSCRASENIDNS
GISFMNWFQQKPGQPPKLLIYVASNQGSGVP

ARFSGSGSGTDFRLTIHPLEEDDTAMYFCQQS
KEVPWTFGGGTKLEIK

114

77E11 VH

EVMLVESGGGLVKPGGSLKLSCTASGFTFSNS
AMSWVRQTPERRLEWVAYISGGGGDTYYSD
SVKGRFTISRDNAKDTLYLHMSSLRSEDTALH
YCARHSNSNYYAMDYWGQGTSVTVSS

115

PD1 epitop

AISLAPKAQIKESL

116

PD1 epitop

AAFPEDRSQPGQDCRF

117

496G6 VK

DIVMTQSHKFMSTSVGDRVSFTCKASQDVNT

AVAWYQQKPGQSPKLLIYSASYRYTGVPDRF

TGSGSGTDFTFTISSVQAEDLALYYCQQHYSIP
LTFGAGTKLELK

118

496G6 VH

QVTLKESGPGILQPSQTLSLTCSFSGFSLSTSD
MGVGWIRQPSGKGLEWLAHIWWDDVKRYN
PALKSRLTISKDTSSSQVFLMIASVDTADTATY
FCARIEDYGVSYYFDYWGQGTTLTVSS
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YEU CAU BAO HQ

1. Phan tir khang thé khang PD1 chira mién bién déi cua chudi ning chira cic CDR
chudi ning cha trinh ty axit amin SEQ ID NO:13 (hcCDR1), SEQ ID NO:14
(hcCDR2) va SEQ ID NO:15 (hcCDR3) va mién bién doi cua chudi nhe chira cac
CDR chudi nhe chira trinh ty axit amin SEQ ID NO:16 (1cCDR1), SEQ ID NO:17
(IcCDR2) va SEQ ID NO:18 (IcCDR3).

2. Phan tir khang thé khang PD1 theo diém 1, trong d6 phan tr khéng thé nay 1a phan

ttr khang thé duge 1am gidng nhu ctia nguoi.

3. Phan tir khang thé khang PD1 theo diém 1, trong d6 phan tir khang thé nay duoc
chon tr nhom bao gdm phan tir khéng thé don dong, Fab, F(ab")2, Fv va scFv.

4. Phén tir khang thé khang PD1 theo diém 1, trong d6 phan tir ndy chira ving ¢6 dinh
ctia chudi ning duge chon tir nhém bao gém cac vung ¢ dinh IgGl, IgG2, IgG3,
IgG4, IgM, IgA va IgE.

5. Phan ttr khang thé khang PD1 theo diém 4, trong d6 ving ¢d dinh cua chudi ning

1a ving ¢b dinh ctia chudi nang cia nguoi 1 IgG4 voi dot bién S241P.

6. Phan tir khang thé khang PD1 theo diém 1, trong d6 phan tir khéng thé nay chira

ving ¢ dinh cta chudi nhe duge chon tir nhém bao gbm kappa va lambda.

7. Phan tir khang thé khang PD1 theo diém 1, trong d6 phan tir khang thé nay chira

mién bién ddi cua chudi niang chira trinh ty axit amin SEQ ID NO: 23.

8. Phan tir khang thé khang PD1 theo diém 1, trong d6 phan tir khang thé nay chira
mién bién ddi cta chudi nhe chira trinh tu axit amin SEQ ID NO: 24.

9. Phén tir khang thé khang PD1 theo diém 1, trong d6 phan tir khang thé nay ¢6 chubi
ning chira trinh ty axit amin SEQ ID NO: 33.

10. Phan tit khang thé khang PD1 theo diém 1, trong d6 phan tir khéng thé nay co
chudi nhe chta trinh ty axit amin SEQ ID NO: 34.

11. Phan t& khang thé khang PD1, trong d6 phén tir khang thé nay chira mién bién
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dbi cua chudi ning chira trinh ty axit amin SEQ ID NO: 23 va mién bién déi cua

chudi nhe chtra trinh tu axit amin SEQ ID NO: 24.

12. Phan tir khang thé khang PD1, trong d6 phén tir khang thé nay c6 chudi ning chua
trinh tu axit amin SEQ ID NO: 33 va chudi nhe chura trinh tu axit amin SEQ ID NO:
34.

13. Phan ttt axit nucleic duoc phan 14p ma hoa mién bién doi cta chudi ndng va mién

bién dbi ciia chudi nhe ctia phan ti khang thé theo diém 1.

14. Phan tir axit nucleic theo diém 13, trong d6 phén tir nay c6 trinh tw nucleotit SEQ
ID NO: 75 ma hoa mién bién ddi cua chudi ning chira trinh ty axit amin SEQ ID NO:
23.

15. Phan tir axit nucleic theo diém 13, trong d6 phan tir nay c6 trinh tu nucleotit SEQ
ID NO: 76 ma héa mién bién d6i ctia chudi nhe chira trinh ty axit amin SEQ ID NO:
24.

16. Vecto biéu hién chira phan ti axit nucleic chira trinh tw nucleotit ma hoa mién
bién ddi cta chudi nang va mién bien doi cta chudi nhe clia phan tir khang theé theo

diém 1.

17. Vecto biéu hién theo diém 16, trong d6 vecto nay chira phén tir axit nucleic chira

trinh tu nucleotit SEQ ID NO: 75 va SEQ ID NO: 76.

18. Vecto biéu hién theo diém 16, trong d6 phén tir axit nucleic nay con chira trinh tu
nucleotit 1an lugt ma héa cac mién o dinh ctia chudi nang va mién co dinh cua chudi
nhe, duoc lién két véi trinh tu nucleotit lan lwgt ma héa mién bién doi cia chudi ndng

va mién bién d6i cua chuoi nhe.

19. Té bao chu chira vecto biéu hién chira phan tir axit nucleic chura trinh tu nucleotit
m3 hoa mién bién dbi ciia chudi ning cua phan tir khang thé theo dieém 1, va vecto
bidu hién chira phan tir axit nucleic chira trinh tw nucleotit ma héa mién bién doi cua

chudi nhe cua phan tir khang thé theo diém 1.

20. Té bao chi theo diém 19, trong d6 té bao nay 1a té bao dong vat c6 vi.
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21. Phuong phép san xuét phan tir khdng thé theo diém 1 bao gdm cic buéde sau:

- nudi cy té bao chu chira vecto biéu hién chira phan ti axit nucleic chua trinh tu
nucleotit ma héa mién bién dbi ciia chudi nang cua phan tt khang thé theo diém 1, va
vecto biéu hién chira phan t axit nucleic chra trinh tu nucleotit ma hoa mién bién
ddi ctia chudi nhe ctia phan tir khang thé theo diém 1 trong diéu kién ma cho phép tao

thanh phan tir khang thé theo diém 1; va
- thu hdi phén ti khang thé nay.

22. Phuong phéap theo diém 21, trong d6 phuong phap nay con bao gdm budc tinh
ché phan tir khang thé di néu.

23. Phuong phap theo diém 21, trong d6 phuong phéap nay con bao gdm bude phdi
ché phan tir khdng thé da néu thanh dugc pham.

24. Duoc phim chira khang thé khang PD1 theo diém 1 va chat mang dugc dung.

25. Té bao chu chira vecto biéu hién chira phan tir axit nucleic chira trinh tu nucleotit
ma héa mién bién d6i cua chudi ning ctia phan tir khang thé theo diém 11, va vecto
biéu hién chira phan tir axit nucleic chira trinh ty nucleotit ma héa mién bién doi cua

chudi nhe ctia phén tir khang thé theo diém 11.
26. Té bao chii theo diém 25, trong d6 té bao nay 1a té bao dong vat co vu.
27. Phuong phéap san xuat phan tir khang thé theo diém 11 bao gdm céc budc sau:

- nuoi cy té bao chu chira vecto biéu hién chira phén tir axit nucleic chira trinh ty
nucleotit md héa mién bién ddi ctia chudi ning cia phan tit khang thé theo diém 11,
va vecto biéu hién chira phén tir axit nucleic chira trinh ty nucleotit ma hoa mién bién
dbi ctia chudi nhe ctia phan tir khang thé theo diém 11 trong diéu kién ma cho phép

tao thanh phan tir khang thé theo diém 11; va
- thu hdi phén tir khang thé nay.
28. Phuong phép theo diém 27, trong 6 phuong phéap nay con bao gdm budc tinh

ché phan tir khang thé da néu.

-106-



38213

29. Phuong phép theo diém 27, trong d6 phuong phap nay con bao gbém bude phéi
ché phan tir khang thé da néu thanh dugc pham.

30. Dugc phim chira khéng thé khang PD1 theo diém 11 va chat mang dugc dung.

31. Té bao chu chira vecto biéu hién chira phéin tir axit nucleic chira trinh tur nucleotit
ma hoa mién bién dbi ctia chudi niing cua phén tir khang thé theo di€ém 12, va vecto
biéu hién chtra phan tir axit nucleic chura trinh tu nucleotit ma hoa mién bién doi cia

chudi nhe cua phan tir khang thé theo diém 12.
32. Té bao chii theo diém 31, trong do té bio nay 1 té bao dong vat c6 vil.
33. Phuong phap san xuét phan tir khang thé theo diém 12 bao gdm cac budc sau:

- nudi cdy té bao chi chira vecto biéu hién chira phan tir axit nucleic chira trinh tu
nucleotit md hoa mién bién dbi ctia chudi nang cua phan tir khang thé theo diém 12,
va vecto biéu hién chira phan tir axit nucleic chtra trinh tu nucleotit mé hoa mién bién
dbi ctia chudi nhe ctia phan tr khang thé theo diém 12 trong diéu kién ma cho phép

tao thanh phan tir khang thé theo diém 12; va
- thu hdi phén tir khang thé nay.

34. Phuong phép theo diém 33, trong d6 phuong phéap nay con bao gdm budc tinh
ché phén tir khang thé da néu.

35. Phuong phép theo diém 33, trong d6 phuong phap nay con bao gbém bude phbi
ché phan tir khang thé da néu thanh dwgc pham.

36. Dugc pham chira khang thé khang PD1 theo diém 12 va chit mang duoc dung.

37. Phan tir khang thé khang PD-1, trong d6 phén tir khdng thé nay c6 chudi ning,
trong d6 trinh tu axit amin cua chudi ning nay chira cic axit amin ctia SEQ ID NO:
33, va chudi nhe, trong d6 trinh tu axit amin cla chudi nhe nay chira cac axit amin

cia SEQ ID NO:34.

38. Té bao chu chira vecto biéu hién chira phan tir axit nucleic chira trinh tu nucleotit

m3 hoa mién bién ddi ctia chudi ning cta phan tir khang thé theo di€ém 37, va vecto
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bidu hién chtra phén tir axit nucleic chura trinh ty nucleotit ma hoa mién bién doi cua

chudi nhe ctia phén ti khang thé theo diém 37.
39. Té bao chii theo diém 38, trong d6 té bao nay 1a té bao dong vat ¢ vi.
40. Phuong phap san xuét phan tir khang thé theo diém 37 bao gdm cac buéc sau:

- nudi cdy té bao chu chira vecto biéu hién chira phan tir axit nucleic chira trinh tu
nucleotit ma héa mién bién d6i cia chudi nang ctia phan tir khang thé theo diém 37,
va vecto biéu hién chira phan tir axit nucleic chua trinh tu nucleotit ma héa mién bién
d6i ciia chudi nhe cta phan tir khang thé theo diém 37 trong diéu kién ma cho phép

tao thanh phén tir khang thé theo diém 37; va
- thu hdi phan tir khang thé nay.

41. Phuong phéap theo diém 40, trong d6 phuong phéap nay con bao gdm bude tinh
ché phan tir khang thé da néu.

42. Phuong phéap theo diém 40, trong d6 phuong phéap nay con bao gbm budc phéi
ché phan tir khang thé da néu thanh dugc pham.

43. Dugc pham chira khang thé khang PD1 theo diém 37 va chat mang dugc dyung.

44. Phan tir khang thé khang PD1 theo diém 1, trong d6 phan tir nay chtra ving cb
dinh ctia chudi ning ctia ngudi duge chon tir nhém bao gém cac vung c¢b dinh 1gG1,

IgG2, IgG3, va IgG4.

45. Phén tir khang thé khang PD1 theo diém 1, trong d6 phan tir khang thé nay chira

ving c¢d dinh ctia chudi nhe ctia ngudi duge chon tir nhém bao gom kappa va lambda.

46. Phan tir axit nucleic dugc phan 1ap ma héa mién bién doi cua chudi niang hodc

mién bién ddi cia chudi nhe cua phén tir khang thé theo diém 1.

47. Phan tir axit nucleic theo diém 46, trong d6 phan tir nay c6 trinh tw nucleotit SEQ
ID NO: 75 ma héa mién bién dbi ctia chudi ning chira trinh tu axit amin SEQ ID NO:
23.
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48. Phan tir axit nucleic theo diém 46, trong dé phan tir ny c6 trinh tw nucleotit SEQ
ID NO: 76 ma héa mién bién déi ciia chudi nhe chira trinh tu axit amin SEQ ID NO:
24.

49. Vecto biéu hién chtra phan tir axit nucleic chra trinh tu nucleotit mad héa mién
bién d6i ctia chudi niing hodc mién bién d6i clia chudi nhe cia phan tir khang the theo

diém 1.

50. Vecto biéu hién theo diém 49, trong d6 vecto ndy chtra phan tir axit nucleic chira

trinh tu nucleotit SEQ ID NO: 75 hoac SEQ ID NO: 76.

51. Vecto bicu hién theo diém 49, trong d6 phéan tr axit nucleic nay con chura trinh tu
nucleotit 1an lugt ma hoa cac mién cd dinh cia chuoi nang hodgc mién c6 dinh cua
chudi nhe, dugc lién két voi trinh tu nucleotit 1an gt ma hdéa mién bién doi ciia chudi

ning hodc mién bieén doi cia chudi nhe.
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FIG.1

A =Trinh ty VK

77811 DIVLTQOSPASLAVSLGQRATMSCRASENIDNSGISFMNWFQOKPGOPFK

PD1-1 EIVLTQSPATLSLSPGERATMSCRASENIDTSGISFMNWYQOKPGOAFKLLIY

Pol-2 LIVLTQSPATLSLSPGERATMSCRASENIDTSGISFMNWYQOKPGOAFPKLLIY

el
t

D1-3 EIVLTQSPATLSLSPGERATMSCRASENIDVSGISFMNWYQQKPGQAPKLLIY

PD1-4 EIVLTQSPATLSLSPGERATMSCRASENIDVSGISFMNWYQQKPGQAPKLLIY

=
-
(7

LTQSPATLSLSPGERATMSCRASENIDVSGISFMNWYQQKPGOAPKLLIY

A —Trinh tw VK

"GOGTKLEIK

PD1-1 VASNQGSGIPARFSGSGSGTDFTLTISRLEPEDFAVYYCQQSKEVPWT

PD1-2 YASNQGSGIPARFSGSGSGTDFTLTISRL EPEDFAVYYCQQSKEVPWTFGOGTKLETK

GSGSGTDFTLTISRLEPEDFAVYYCQQSKEVPWTFGOGTKLELIK

-110-



38213

FIG.1 (tiép theo)

B~ Trinh tw VH

EVMLVESGGGLVKPGGSLKLSCTAS SAMSWVRQTPERRLEWVA

POl-1 EVMLVESGGGLVQPGGSLRLSCTASGHTESASAMSWVRQAPGRGLEWVA

PO1-2 BEVMLVESGGGLVQPGGSLRLSCTASGETESASAMSWVRQAPGRKGLEWVA

FD1-3 EVMLVE

NVQPGGSLRLSCTASGETEFSKSAMSWVRQAPGKGLEWVA

PD1-4 FEVMLVFESGGGLVOPGGSLRLSCTASGH

PP1-5 EVMLVESGGGLVQPGGSLRLSCTASGFTFSKSAMSWVROAPGKGLEWVA

B—Trinh tu VH

7IE11 YISGGGGDTYYSDSVKGRETISRDNAKDTLY LHMSSLRSEDTALREY! NENYYAMDYWGQGTSVTVSES
PP1-1 YISGGOGDTYYSSSVKGRETISRONARKNSLY LOMNSLRAEDTAVYYCARHSNVNY YAMDYWGQGTLVTVSS

ED1-2 YTISGGGGDTYYSSSVKGRETTSRONAKNSLY LOMNSLRAEDTAVYYCARHSNPNYYAMDYWGOGTLVTVES

P01-3 YISGGGGDTYYSSSVKGRFTISRDNAKNSLY LOMNSLRAEDTAVYYCAF

{ISNVNYYAMDYWGQGTLVTVES

l-4 YESGGGGDTYYSSSVKQRFTISRDNAKNVL'LQ%NCI“A”“WAV ARHSNVNYYAMDYWGQGTLVTVES

PUT-5% YISGGGGDTYYSSSVKGRETISRDNAKNSLY YLOMNSLRAEDTAVYYCARHSNVNYYAMDYWGQGTLVTVES
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FIG.4 (tiép theo)
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FIG.5
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FIG.5 (tiép theo)
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FIG.6

A~ Trinh tw VK

DIOMTOSPSFLSASVGDRVSITCKASQDVSTAVAWY QURKPGKAPKLLIY

LAG3-2  DIOMTQSPSFLSASVGDRVTEFTCKASQDVSTAVAWYQOKPGRAPKLLIY

STLSASVGDRVTITCKASQDVSTAV

A —Trinh ty VK

49636  SASYRYTGVFDRFTGSGSGTDFTFTISSVQAEDLALYYCQQ

LAG3-1 SASYRYTGVPDRFSGSGSGTDFTLTISSLOPEDFATYYCQOH

PURFSGSGSGTDFTLTISSLQPEDFATY Y

SVPDRESCSGSGTDEFTLTISSL QPI“'WA"’{\”"QWHYQT

RFSGSGSGTDETLTI
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FIG.6 (tiép theo)

B —Trinh ty VH

49606 QVTLKESGPGILOPSQTLSLTCSFSGESLSTSDM

S VGWIRQPSGKGLEWLA

LAG3-1  QVTLVESGGGVVQPGRSLRLSCAFSGESLS GWIRQAPGKGLEWVA

el
]
L
f
.l
-

OVTLKESGPTLVKPTQTLTE WIRQFPGKALEWLA
LAGI-3  QVTLVESGGGVVQPGRSLSLSCAFSGESLSTSDMGVGWVROPPGRGLEWVA
LAGS-4

LAGE=-5  QVTLKESGPS

B —Trinh tw VH

e

WGOGTT

496G6  HIWWDDVKRYNPALKSRLTISKDTSSSQVFLMIASVDTADTATYFCAR

LAG3-1 HIWWDDVKRYNPALKSRFTISRDNSKNTLYLOMNSLRAEDTAVYEFCAR WGOGTTVTY

LAG3-3 HIWWDDVKRYNPALKSRFTISRDNSKNTLYLOMNSLRAEDTATYYCARIE DYWGQGT TV

LAG3-4  HIWWDDVKRYNPALKSRFTISRDNSKNTLYLOMNSLRAEDTATYFCAR TV

FDYWGQGTT

LAGS-5  HIWWDDVKRYNPALKSRLTITKDTSKNQVVLTMTNMDPVDTATYFCARI YEDYWGQGTTVTV
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FIG.8
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DANH MUC TRINH TU
<110> Boehringer Ingelheim International GmbH
<120> PHAN TU KHANG THE KHANG PD1, AXIT NUCLEIC MA HOA PHAN TU KHANG THE NAY,
VECTO BIRU HIEN CHUA CAC AXIT NUCLEIC NAY, TE BAO CHU CHUA VECTO BIEU HIEN NAY,
PHUONG PHAP SAN XUAT VA DUQC PHAM CHUA PHAN TU KHANG THE NAY
<130> P12-0402

<160> 118

<170> PatentIn version 3.5
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Glu Val Pro Trp Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

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

<220>
<223>

<400>

21
120
PRT

Trinh tw nhé&n tao

Mién

21

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Leu

Met

Tyr

50

Gly

Gln

Arg

Thr

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

<220>

Arg

Ser
35

Ile

Arg

Met

His

Leu

115

22
111
PRT

100

globulin mién dich

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Val

Trinh tu

Val

Ser

Val

Gly

Thr

Ser

85

Asn

Thr

nhan tao

Glu

Cys

Arg

Gly

Ile

70

Leu

Pro

Val

Ser

Thr

Gln

Gly

55

Ser

Arg

Asn

Ser

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Ser
120

105

Gly Gly
10

Ser Gly
25

Pro Gly

Asp Thr

Asp Asn

Glu Asp

90

Tyr Ala
105

-139-

Leu

Phe

Lys

Tyr

Ala

75

Thr

Met

Val

Thr

Gly

Tyr

60

Lys

Ala

Asp

Gln

Phe

Leu

45

Ser

Asn

Val

Tyr

110

Pro

Ser

30

Glu

Ser

Ser

Tyr

Trp
110

Gly

15

Ala

Trp

Ser

Leu

Tyr

95

Gly

Gly

Ser

Val

Val

Tyr

80

Cys

Gln



<223>

<400>

Mién

22

Glu Ile Val

1

Glu

Gly

Lys

Arg

65

Arg

Glu

Arg

Ile

Leu

50

Phe

Leu

Val

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

<220>
<223>

<400>

Ala

Ser

35

Leu

Ser

Glu

Pro

23
120
PRT

globulin mié&n dich

Leu

Thr

20

Phe

Ile

Gly

Pro

Trp
100

Trinh tu

Mién

23

Glu Val Met

1

Ser Leu Arg

Ala Met Ser

35

Ala Tyr Ile

50

Thr

Met

Met

Tyr

Ser

Glu

85

Thr

nhén tao

Gln

Ser

Asn

Val

Gly

70

Asp

Phe

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

globulin mién dich

Leu

Leu

20

Trp

Ser

Val

Ser

Val

Gly

Glu

Cys

Arg

Gly

Ser

Thr

Gln

Gly
55

Gly

Ala

Ala

40

Gly

38213

Ala

Ala

25

Gln

Asn

Thr

Val

Gly
105

Gly

Ser

25

Pro

Asp

Thr

10

Ser

Gln

Gln

Asp

Tyr

90

Thr

Gly

10

Gly

Gly

Thr

-140-

Leu

Glu

Lys

Gly

Phe

75

Tyr

Lys

Leu

Phe

Lys

Tyr

Ser

Asn

Pro

Ser

60

Thr

Cys

Leu

Val

Thr

Gly

Tyr
60

Leu

Ile

Gly

45

Gly

Leu

Gln

Glu

Gln

Phe

Leu

45

Ser

Ser

Asp

30

Gln

Ile

Thr

Gln

Ile
110

Pro

Ser

30

Glu

Ser

Pro

15

Thr

Ala

Pro

Ile

Ser

95

Lys

Gly

15

Lys

Trp

Ser

Gly

Ser

Pro

Ala

Ser

80

Lys

Gly

Ser

Val

Val



Lys Gly Arg Phe Thr Ile Ser Arg

65

Leu Gln

Ala Arg

Gly Thr

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

<220>
<223>

<400>

Glu Ile

Glu Arg

Gly Ile

Lys Leu
50

Arg Phe
65

Arg Leu

Glu Val

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

70

Met Asn Ser Leu Arg Ala
85

His Ser Asn Val Asn Tyr
100

Leu Val Thr Val Ser Ser
115 120
24
111
PRT

Trinh ty nhan tao

Mién globulin mi&n dich
24

Val Leu Thr Gln Ser Pro

Ala Thr Met Ser Cys Arg
20

Ser Phe Met Asn Trp Tyr
35 40

Leu Ile Tyr Val Ala Ser
55

Ser Gly Ser Gly Ser Gly
70

Glu Pro Glu Asp Phe Ala
85

Pro Trp Thr Phe Gly Gln
100

25
120
PRT
Trinh ty nhan tao

38213

Asp Asn Ala Lys Asn Ser

75

Glu Asp Thr Ala Val Tyr

90

Tyr Ala Met Asp Tyr Trp

105

Ala

Ala

25

Gln

Asn

Thr

Val

Gly
105

Thr

10

Ser

Gln

Gln

Asp

Tyr

90

Thr

-141-

Leu

Glu

Lys

Gly

Phe

75

Tyr

Lys

Ser

Asn

Pro

Ser

60

Thr

Cys

Leu

Leu

Ile

Gly

45

Gly

Leu

Gln

Glu

110

Ser

Asp

30

Gln

Ile

Thr

Gln

Ile
110

Leu

Tyr

95

Gly

Pro

15

Val

Ala

Pro

Ile

Ser

95

Lys

Tyr
80

Cys

Gln

Gly

Ser

Pro

Ala

Ser

80

Lys



<220>
<223>

<400>

Mién

25

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Leu

Met

Tyr

50

Gly

Gln

Arg

Thr

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

<220>
<223>

<400>

Arg

Ser
35

Ile

Arg

Met

His

Leu

115

26
111
PRT

globulin mién dich

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Val

Val

Ser

Val

Gly

Thr

Ser

85

Asn

Thr

Glu

Cys

Arg

Gly

Ile

70

Leu

Val

Val

Ser

Thr

Gln

Gly

55

Ser

Arg

Asn

Ser

Trinh ty nhédn tao

Mién

26

Glu Ile Val

1

Glu Arg Ala

Gly Ile Ser

35

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Ser
120

globulin mi&n dich

38213

Gly

Ser

25

Pro

Asp

Asp

Glu

Tyr
105

Leu Thr Gln Ser Pro Ala

5

Thr Met Ser Cys Arg Ala

20

25

Phe Met Asn Trp Tyr Gln

40

-142-

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Ala

Thr
10

Ser

Gln

Leu

Phe

Lys

Tyr

Ala

75

Thr

Met

Val

Thr

Gly

Tyr

60

Lys

Ala

Asp

Gln Pro

Phe Ser
30

Leu Glu

45

Ser Ser

Asn Ser

Val Tyr

Tyr Trp
110

Gly Gly
15

Lys Ser

Trp Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Gly Gln

Leu Ser Leu Ser Pro Gly

15

Glu Asn Ile Asp Val Ser

30

Lys Pro Gly Gln Ala Pro

45



Lys

Arg

65

Arg

Glu

Leu

50

Phe

Leu

Val

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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Val

Leu

Met

Tyr

50

Gly

Gln

Arg

Thr

Leu

Ser

Glu

Pro

27
120
PRT

Ile

Gly

Pro

Trp
100

Trinh tu

Mién

27

Met

Arg

Ser

35

Ile

Arg

Met

His

Leu
115

Tyr

Ser

Glu

85

Thr

nhdn tao

Val

Gly

70

Asp

Phe

Ala

55

Ser

Phe

Gly

Ser

Gly

Ala

Gln

globulin mién dich

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Val

Val

Ser

Val

Gly

Thr

Ser

85

Asn

Thr

Glu

Cys

Arg

Gly

Ile

70

Leu

Val

Val

Ser

Thr

Gln

Gly

55

Ser

Arg

Asn

Ser

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Ser
120

38213

Asn

Thr

Val

Gly
105

Gly

Ser

25

Pro

Asp

Asp

Glu

Tyr
105

Gln

Asp

Tyr

90

Thr

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Ala

-143-

Gly

Phe

75

Tyr

Lys

Leu

Phe

Lys

Tyr

Ala

75

Thr

Met

Ser

60

Thr

Cys

Leu

Val

Thr

Gly

Tyr

60

Lys

Ala

Asp

Gly

Leu

Gln

Glu

Gln

Phe

Leu

45

Ser

Asn

Val

Tyr

Ile

Thr

Gln

Ile
110

Pro

Ser

30

Glu

Ser

Ser

Tyr

Trp
110

Pro

Ile

Ser

95

Lys

Gly

15

Lys

Trp

Ser

Leu

Tyr

95

Gly

Ala

Ser

80

Lys

Gly

Ser

Val

Val

Tyr

80

Cys

Gln



38213

<210> 28
<211> 111
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Midn globulin mién dich

<400> 28
Glu TIle Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Met Ser Cys Arg Ala Ser Glu Asn Ile Asp Val Ser
20 25 30

Gly Ile Ser Phe Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
35 40 45

Lys Leu Leu Ile Tyr Val Ala Ser Asn Gln Gly Ser Gly Ile Pro Ala
50 55 60

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

Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Ser Lys
85 90 95

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

<210> 29
<211> 446
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Chudi khang thé

<400> 29
Glu Val Met Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

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

-144-



Ala

Ala

Lys

65

Leu

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Met

Tyr

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Ser

35

Ile

Arg

Met

His

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Trp

Ser

Phe

Asn

Ser

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr
260

Val

Gly

Thr

Ser

85

Asn

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Arg

Gly

Ile

70

Leu

Val

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Gln

Gly

55

Ser

Arg

Asn

Ser

Ser

135

Asp

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Ala

40

Gly

Arg

Ala

Tyr

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

38213

Pro

Asp

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp
265

Gly

Thr

Asn

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

-145-

Lys

Tyr

Ala

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Gly

Tyr

60

Lys

Ala

Asp

Lys

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Leu

45

Ser

Asn

Val

Tyr

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

Glu

Ser

Ser

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp
270

Trp

Ser

Leu

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

Val

240

Thr

Glu



38213

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser
290 295 300

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

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

435 440 445
<210> 30
<211> 218
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Chudi khéng thé

<400> 30

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

-146-



Glu

Gly

Lys

Arg

65

Arg

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

Ala

Ser
35

Leu

Ser

Glu

Pro

Ala

115

Ser

Glu

Ser

Leu

Val
195

Lys

31
446
PRT

Thr

20

Phe

Ile

Gly

Pro

Trp

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Trinh tu

Met

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

nhan tao

Ser

Asn

Val

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Arg

Tyr

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

38213

Ala Ser
25

Gln Gln

Asn Gln

Thr Asp

Val Tyr

90

Gly Thr
105

Ile Phe

Val Cys

Lys Val

Glu Gln

170

Leu Ser
185

Thr His

Glu Cys

-147-

Glu

Lys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Asn

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Ile

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Asp

30

Gln

Ile

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Thr

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Ser

Pro

Ala

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



<220>
<223>

<400>

31

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Leu

Met

Tyr

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Arg

Ser

35

Ile

Arg

Met

His

Leu

115

Leu

Cys

Ser

Ser

Ser
195

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Val

Ala

Leu

Gly

Ser

180

Leu

Val

Ser

Val

Gly

Thr

Ser

85

Asn

Thr

Pro

Val

Ala

165

Gly

Gly

Chudi khang thé

Glu

Cys

Arg

Gly

Ile

70

Leu

Pro

Val

Cys

Lys

150

Leu

Leu

Thr

Ser

Thr

Gln

Gly

55

Ser

Arg

Asn

Ser

Ser

135

Asp

Thr

Tyr

Lys

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Ser

120

Arg

Tyr

Ser

Ser

Thr
200

38213

Gly

Ser

25

Pro

Asp

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Thr

-148-

Leu

Phe

Lys

Tyr

Ala

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Val

Thr

Gly

Tyr

60

Lys

Ala

Asp

Lys

Glu

140

Pro

Thr

Val

Asn

Gln

Phe

Leu

45

Ser

Asn

Val

Tyr

Gly

125

Ser

Val

Phe

Val

Val
205

Pro

Ser

30

Glu

Ser

Ser

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asp

Gly

15

Ala

Trp

Ser

Leu

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Val

vVal

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys



Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

His

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Gln

355

Gly

Pro

Ser

Glu

His
435

Thr

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

Val

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

38213

Arg

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Arg

Cys

425

Leu

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

-149-

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Val

Pro

395

Thr

Val

Leu

Ser

220

Gly

Met

Gln

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Leu
445

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu



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

<220>
<223>

<400>

Glu

Glu

Gly

Lys

Arg

65

Arg

Glu

Thr

Leu

Pro

145

Gly

Tyr

Ile

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Ser

32
218
PRT

Trinh tyu nhédn tao

Chudi khé&ng thé

32

Val

Ala

Ser

35

Leu

Ser

Glu

Pro

Ala

115

Ser

Glu

Ser

Leu

Leu

Thr

20

Phe

Ile

Gly

Pro

Trp

100

Ala

Gly

Ala

Gln

Ser
180

Thr

Met

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Gln

Ser

Asn

Val

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

38213

Ala

Ala

25

Gln

Asn

Thr

Val

Gly

105

Ile

Val

Lys

Glu

Leu
185

Thr

10

Ser

Gln

Gln

Asp

Tyr

90

Thr

Phe

Cys

Val

Gln

170

Ser

-150-

Leu

Glu

Lys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

Ser

Asn

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Leu

Ile

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Ser

Asp

30

Gln

Ile

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr
190

Pro

15

Thr

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Gly

Ser

Pro

Ala

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys



38213

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro

195

200

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

33
446
PRT

Trinh tw nhdn tao

Chudi khéng thé

33

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Gly

Phe

Leu
145

Leu

Met

Tyr

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Arg

Ser

35

Ile

Arg

Met

His

Leu

115

Leu

Cys

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Val

Ala

Leu

Val

Ser

Val

Gly

Thr

Ser

85

Asn

Thr

Pro

Val

Glu

Cys

Arg

Gly

Ile

70

Leu

Val

Val

Cys

Lys
150

215

Ser

Thr

Gln

Gly

55

Ser

Arg

Asn

Ser

Ser

135

Asp

Gly

Ala

Ala

40

Gly

Arg

Ala

Tyr

Ser

120

Arg

Tyr

Gly

Ser

25

Pro

Asp

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Ala

Ser

Thr

Pro

-151-

Leu

Phe

Lys

Tyr

Ala

75

Thr

Met

Thr

Ser

Glu
155

Val

Thr

Gly

Tyr

60

Lys

Ala

Asp

Lys

Glu

140

Pro

205

Gln

Phe

Leu

45

Ser

Asn

Val

Tyr

Gly

125

Ser

Val

Pro

Ser

30

Glu

Ser

Ser

Tyr

Trp

110

Pro

Thr

Thr

Gly

15

Lys

Trp

Ser

Leu

Tyr

95

Gly

Ser

Ala

Val

Gly

Ser

Val

Val

Tyr

80

Cys

Gln

Val

Ala

Ser
160



Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys
370

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Gln

355

Gly

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser
375

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

38213

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

-152-

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Val

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Val

Tyr

300

Gly

Ile

Val

Ser

Glu
380

Phe

Val

Val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Val

Pro

Lys

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn



Gly
385

Asp Gly

Trp

His

Gln

Gln

Asn

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

<220>
<223>

<400>

Glu

Glu

Gly

Lys

Arg

65

Arg

Glu

Thr

Ile

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Pro

Ser

Glu

His
435

34
218
PRT

Glu

Phe

Gly

420

Tyr

Trinh tu

Asn

Phe

405

Asn

Thr

nhén tao

Asn

390

Leu

Val

Gln

Chudi khang thé

34

Val

Ala

Ser

35

Leu

Ser

Glu

Pro

Ala
115

Leu

Thr

20

Phe

Ile

Gly

Pro

Trp

100

Ala

Thr

Met

Met

Tyr

Ser

Glu

85

Thr

Pro

Gln

Ser

Asn

Val

Gly

70

Asp

Phe

Ser

Tyr

Tyr

Phe

Lys

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Lys

Ser

Ser

Ser
440

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gln

Phe
120

38213

Thr

Arg

Cys

425

Leu

Ala

Ala

25

Gln

Asn

Thr

Val

Gly

105

Ile

Thr

Leu

410

Ser

Ser

Thr

10

Ser

Gln

Gln

Asp

Tyr

90

Thr

Phe

-153-

Pro

395

Thr

Val

Leu

Leu

Glu

Lys

Gly

Phe

75

Tyr

Lys

Pro

Pro

Val

Met

Ser

Ser

Asn

Pro

Ser

60

Thr

Cys

Leu

Pro

Val

Asp

His

Leu
445

Leu

Ile

Gly

45

Gly

Leu

Gln

Glu

Ser
125

Leu

Lys

Glu

430

Gly

Ser

Asp

30

Gln

Ile

Thr

Gln

Ile

110

Asp

Asp

Ser
400

Ser Arg

415

Ala

Pro

15

Val

Ala

Pro

Ile

Ser

95

Lys

Glu

Leu

Gly

Ser

Pro

Ala

Ser

80

Lys

Arg

Gln



Leu Lys
130

Pro Arg
145

Gly Asn

Tyr Ser

His Lys

Val Thr
210

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

<220>
<223>

<400>
Glu Val

1

Ser Leu

Ala Met

Ala Tyr
50

Lys Gly
65

Leu Gln

Ser Gly

Glu Ala

Ser Gln

Leu Ser
180

Val Tyr
195

Lys Ser

35

446

PRT
Trinh tu

Thr Ala Ser
135

Lys Val Gln
150

Glu Ser Val

165

Ser Thr Leu

Ala Cys Glu

Phe Asn Arg
215

nhan tao

Chudi khang thé

35

Met Leu

Arg Leu
20

Ser Trp

35

Ile Ser

Arg Phe

Met Asn

Val Glu Ser

Ser Cys Thr

Val Arg Gln

Gly Gly Gly
55

Thr Ile Ser
70

Ser Leu Arg
85

Val

Trp

Thr

Thr

Val

200

Gly

Gly

Ala

Ala

40

Gly

Arg

Ala

38213

Val

Lys

Glu

Leu

185

Thr

Glu

Gly

Ser

25

Pro

Asp

Asp

Glu

Cys

Val

Gln

170

Ser

His

Cys

Gly

10

Gly

Gly

Thr

Asn

Asp
90

-154-

Leu

Asp

155

Asp

Lys

Gln

Leu

Phe

Lys

Tyr

Ala

75

Thr

Leu

140

Asn

Ser

Ala

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Asn

Ala

Lys

Asp

Leu
205

Gln

Phe

Leu

45

Ser

Asn

Val

Asn

Leu

Asp

Tyr

190

Ser

Pro

Ser

30

Glu

Ser

Ser

Tyr

Phe

Gln

Ser

175

Glu

Ser

Gly

15

Lys

Trp

Ser

Leu

Tyr
95

Tyr

Ser

160

Thr

Lys

Pro

Gly

Ser

Val

Val

Tyr

80

Cys



Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

His

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ser

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Asn

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn
325

Val

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Asn

Ser

Ser

135

Asp

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Tyr

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

38213

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Ala

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser
330

-155-

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Asp

Lys

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Val

Tyr

300

Gly

Ile

Tyr

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Gly

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr
335

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile



Ser

Pro

Val

Gly

385

Asp

Trp

His

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

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

<220>
<223>

<400>

Ala

Gln
355

Gly

Pro

Ser

Glu

His

435

36
218
PRT

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Trinh tu

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

nhédn tao

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Chudi khang thé

36

Glu Ile Val

1

Glu

Gly

Lys

Arg
65

Arg

Ile

Leu

50

Phe

Ala

Ser

35

Leu

Ser

Leu

Thr

20

Phe

Ile

Gly

Thr

Met

Met

Tyr

Ser

Gln

Ser

Asn

Val

Gly
70

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Ser

Cys

Trp

Ala

55

Ser

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Pro

Arg

Tyr

40

Ser

Gly

38213

Glu

345

Asn

Ile

Thr

Arg

Cys

425

Leu

Ala

Ala

25

Gln

Asn

Thr

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Thr

10

Ser

Gln

Gln

Asp

-156-

Gln

Val

Val

Pro

395

Thr

Val

Leu

Leu

Glu

Lys

Gly

Phe
75

Val

Ser

Glu

380

Pro

Val

Met

Ser

Ser

Asn

Pro

Ser

60

Thr

Tyr

Leu

365

Trp

Val

Asp

His

Leu
445

Leu

Ile

Gly

45

Gly

Leu

Thr

350

Thr

Glu

Leu

Lys

Glu
430

Gly

Ser

Asp

30

Gln

Ile

Thr

Leu

Cys

Ser

Asp

Ser

415

Ala

Pro

15

Val

Ala

Pro

ile

Pro

Leu

Asn

Ser

400

Arg

Leu

Gly

Ser

Pro

Ala

Ser
80



38213

Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Ser Lys
85 90 95

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

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
115 120 125

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

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
145 150 155 160

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
165 170 175

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
195 200 205

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210 215
<210> 37
<211> 446
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Chudi khéng thé

<400> 37
Glu Val Met Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

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

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

Lys

65

Leu

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Tyr

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Ile

Arg

Met

His

Leu

115

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Ser

Phe

Asn

Ser

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr
260

Gly

Thr

Ser

85

Asn

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Gly

Ile

70

Leu

Val

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Gly

55

Ser

Arg

Asn

Ser

Ser

135

Asp

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Gly

Arg

Ala

Tyr

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

38213

Asp

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp
265

Thr

Asn

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

-158-

Tyr

Ala

75

Thr

Met

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Tyr

60

Lys

Ala

Asp

Lys

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Ser

Asn

Val

Tyr

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

Ser

Ser

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp
270

Ser

Leu

Tyr

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

Val

240

Thr

Glu



38213

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser
290 295 300

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

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

435 440 445
<210> 38
<211> 218
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Chudi khéng thé

<400> 38

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

Gly

Lys

Arg

65

Arg

Glu

Thr

Leu

Pro

145

Gly

Tyr

His

Val

Arg

Ile

Leu

50

Phe

Leu

Val

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

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

<220>

Ala

Ser

35

Leu

Ser

Glu

Pro

Ala
115

Ser

Glu

Ser

Leu

Val
195

Lys

39
12
PRT

Thr

20

Phe

Ile

Gly

Pro

Trp

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Trinh tu

Met

Met

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

nhé&n tao

Ser

Asn

Val

Gly

70

Asp

Phe

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Cys

Trp

Ala

55

Ser

Phe

Gly

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Arg

Tyr

40

Ser

Gly

Ala

Gln

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

38213

Ala Ser
25

Gln Gln

Asn Gln

Thr Asp

Val Tyr

90

Gly Thr
105

Ile Phe

Val Cys

Lys Val

Glu Gln

170

Leu Ser
185

Thr His

Glu Cys

-160-

Glu

Lys

Gly

Phe

75

Tyr

Lys

Pro

Leu

Asp

155

Asp

Lys

Gln

Asn

Pro

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Asn

Ser

Ala

Gly

Ile

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Asp

30

Gln

Ile

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Val

Ala

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Ser

Pro

Ala

Ser

80

Lys

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro



38213

<223> Trinh tu CDR
<400> 39

Gly Phe Ser Leu Ser Thr Ser Asp Met Gly Val Gly

1 5 10
<210> 40
<211> 16
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu CDR

<400> 40

His Ile Trp Trp Asp Asp Val Lys Arg Tyr Asn Pro Ala Leu Lys Ser

1 5 10 15
<210> 41

<211> 12

<212> PRT

<213> Trinh tw nhdn tao

<220>
<223> Trinh tu CDR

<400> 41

Ile Glu Asp Tyr Gly Val Ser Tyr Tyr Phe Asp Tyr

1 5 10
<210> 42

<211> 11

<212> PRT

<213> Trinh tyu nhé&n tao

<220>
<223> Trinh tyu CDR

<400> 42

Lys Ala Ser Gln Asp Val Ser Thr Ala Val Ala

1 5 10
<210> 43

<211> 7

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Trinh tyu CDR
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<400>

43

Ser Ala Ser Tyr

1

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

<220>
<223>

<400>

44

PRT

Trinh tu

Trinh tu

44

Gln Gln His Tyr

1

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

<220>
<223>

<400>

45
12
PRT
Trinh tu

Trinh tu

45

Gly Phe Ser Leu

1

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

<220>
<223>

<400>

46
16
PRT
Trinh tu

Trinh tu

46

His Ile Trp Trp

1

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

<220>
<223>

<400>

47

12

PRT
Trinh tu

Trinh tu

47

38213

Arg Tyr Thr
5

nhén tao

CDR

Ser Ile Pro Leu Thr
5

nhén tao

CDR

Ser Thr Ser Asp Met Gly Val Gly
5 10

nhén tao

CDR

Asp Asp Val Lys Arg Tyr Asn Pro Ala Leu Lys Ser
5 10 15

nhén tao

CDR
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38213

Ile Val Asp Tyr Gly Val Ser Tyr Tyr Phe Asp Tyr

1 5 10
<210> 48

<211> 11

<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tyu CDR

<400> 48

Lys Ala Ser Gln Asp Val Ser Thr Ala Val Ala

1 5 , 10
<210> 49

<211> 7

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tuyu CDR

<400> 49

Ser Ala Ser Tyr Arg Tyr Thr

1 5
<210> 50

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu CDR

<400> 50

Gln Gln His Tyr Ser Ile Pro Leu Thr

1 5
<210> 51

<211> 122

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mién globulin mié&n dich

<400> 51

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

Asp

Trp

Leu

65

Tyr

Cys

Gly

Leu

Met

Val

50

Lys

Leu

Ala

Gln

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

<220>
<223>

<400>

Arg

Gly
35

Ala

Ser

Gln

Arg

Gly

115

52
107
PRT

Trinh tyu nhédn tao

Mié&n

52

Asp Ile Gln

1

Asp Arg Val

Val Ala Trp

35

Tyr Ser Ala

50

Ser Gly Ser

65

Leu

20

Val

His

Arg

Met

Ile

100

Thr

Ser

Gly

Ile

Phe

Asn

85

Glu

Thr

Cys

Trp

Trp

Thr

70

Ser

Asp

Val

Ala

Ile

Trp

55

Ile

Leu

Tyr

Thr

Phe

Arg

40

Asp

Ser

Arg

Gly

Val
120

globulin mié&n dich

Met

Ser

20

Tyr

Ser

Gly

Thr

Ile

Gln

Tyr

Thr

Gln

Thr

Gln

Arg

Asp
70

Ser

Cys

Lys

Tyr

55

Phe

Pro

Lys

Pro

40

Thr

Thr

38213

Ser

25

Gln

Asp

Arg

Ala

Val

105

Ser

Ser

Ala

25

Gly

Gly

Leu

Gly

Ala

Val

Asp

Glu

90

Ser

Ser

Phe

10

Ser

Lys

Val

Thr
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Phe

Pro

Lys

Asn

75

Asp

Tyr

Leu

Gln

Ala

Pro

Ile
75

Ser

Gly

Arg

60

Ser

Thr

Tyr

Ser

Asp

Pro

Asp

60

Ser

Leu

Lys

45

Tyr

Lys

Ala

Phe

Ala

Val

Lys

45

Arg

Ser

Ser

30

Gly

Asn

Asn

Val

Asp
110

Ser

Ser

30

Leu

Phe

Leu

Thr

Leu

Pro

Thr

Tyr

95

Tyr

Val

15

Thr

Leu

Ser

Gln

Ser

Glu

Ala

Leu

80

Phe

Trp

Gly

Ala

Ile

Gly

Pro
80



Glu Asp Phe Ala

Thr Phe Gly Gln

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

<220>
<223>

<400>

53
122
PRT

Trinh ty nhédn tao

Mién

53

Gln Val Thr

1

Thr

Asp

Trp

Leu

65

Val

Cys

Gly

Leu

Met

Leu

50

Lys

Leu

Ala

Gln

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

<220>

Thr

Gly
35

Ala

Ser

Thr

Arg

Gly

115

54
107
PRT

100

38213

Thr Tyr Tyr Cys Gln Gln His Tyr Ser Ile Pro Leu

85

90

Gly Thr Lys Leu Glu Ile Lys

globulin mié&n dich

Leu

Leu

20

Val

His

Arg

Met

Ile

100

Thr

Trinh tu

Lys

Thr

Gly

Ile

Leu

Thr

85

Glu

Thr

nhédn tao

Glu

Cys

Trp

Trp

Thr

70

Asn

Asp

Val

Ser

Ser

Ile

Trp

55

Ile

Met

Tyr

Thr

Gly

Phe

Arg

40

Asp

Thr

Asp

Gly

Val
120

105

Pro Thr
10

Ser Gly
25

Gln Pro

Asp Val

Lys Asp

Pro Val

90

Val Ser
105

Ser Ser

-165-

Leu

Phe

Pro

Lys

Thr

75

Asp

Tyr

Val

Ser

Gly

Arg

60

Ser

Thr

Tyr

Lys

Leu

Lys

45

Tyr

Lys

Ala

Phe

Pro

Ser

30

Ala

Asn

Asn

Thr

Asp
110

95

Thr

15

Thr

Leu

Pro

Gln

Tyr

95

Tyr

Gln

Ser

Glu

Ala

Val

80

Phe

Trp



<223>

<400>

Mién

54

Asp Ile Gln

1

Asp

Val

Tyr

Ser

65

Glu

Thr

Arg

Ala

Ser

50

Gly

Asp

Phe

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

<220>
<223>

<400>

Gln

Ser

Asp

Trp

Val

Leu

Met

Val
50

Val

Trp

35

Ala

Ser

Phe

Gly

55
122
PRT

globulin mién dich

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Trinh tu

Mién
55

Thr

Ser

Gly

35

Ala

Thr

Phe

Gln

Tyr

Thr

Thr

85

Gly

nhén tao

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Thr

Thr

Cys

Leu

globulin mié&n dich

Leu

Leu

20

Val

His

Val

Ser

Gly

Ile

Glu

Ser

Cys Ala

Trp Val

Trp

Trp
55

Gly

Phe

Arg

40

Asp

38213

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Gly

Ser

25

Gln

Asp

Phe

10

Ser

Lys

Val

Thr

Gln

90

Ile

Gly

10

Gly

Pro

Val
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Leu

Gln

Ala

Pro

Ile

75

His

Lys

Val

Phe

Pro

Lys

Ser

Asp

Pro

Asp

60

Ser

Tyr

Val

Ser

Gly

Arg
60

Ala

Val

Lys

45

Arg

Ser

Ser

Gln

Leu

Lys

45

Tyr

Ser

Ser

30

Leu

Phe

Leu

Ile

Pro

Ser

30

Gly

Asn

Val Gly
15

Thr Ala

Leu Ile

Ser Gly

Gln Pro

80

Pro Leu
95

Gly Arg

15

Thr Ser

Leu Glu

Pro Ala



Leu Lys Ser Arg

65

Tyr Leu Gln Met

Cys Ala Arg Ile

100

Gly Gln Gly Thr

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

<220>
<223>

<400>

Asp Ile

Asp Arg

Val Ala

Tyr Ser
50

Ser Gly
65

Glu Asp

Thr Phe

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

115

56
107
PRT

Trinh tu

Mién

56

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

57
122
PRT

Phe Thr Ile Ser
70

Asn Ser Leu Arg
85

Glu Asp Tyr Gly

Thr Val Thr Val
120

nhdn tao

globulin mié&n dich

Met

Thr

20

Tyr

Ser

Gly

Ala

Ala
100

Trinh tu

Thr Gln Ser Pro

Ile Thr Cys Lys

Gln Gln Lys Pro
40

Tyr Arg Tyr Thr
55

Thr Asp Phe Thr
70

Thr Tyr Tyr Cys
85

Gly Thr Lys Leu

nhan tao

38213

Arg

Ala

Val

105

Ser

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105
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Asp Asn Ser Lys Asn

Glu

90

Ser

Ser

Phe

10

Ser

Lys

Val

Thr

Gln

90

Ile

75

Asp Thr Ala Thr

Tyr Tyr Phe Asp

Leu

Gln

Ala

Pro

Ile

75

His

Lys

Ser

Asp

Pro

Asp

60

Ser

Tyr

Ala

Val

Lys

45

Arg

Ser

Ser

110

Ser

Ser

30

Leu

Phe

Leu

Ile

Thr

Tyr

95

Tyr

Val

15

Thr

Leu

Ser

Gln

Pro
95

Leu
80

Tyr

Trp

Gly

Ala

Ile

Gly

Pro

80

Leu



38213

<220>
<223> Mién globulin mién dich

<400> 57
Gln Val Thr Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1 5 10 15

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

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

Trp Val Ala His Ile Trp Trp Asp Asp Val Lys Arg Tyr Asn Pro Ala
50 55 60

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

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

Cys Ala Arg Ile Glu Asp Tyr Gly Val Ser Tyr Tyr Phe Asp Tyr Trp
100 105 110

Gly Gln Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 58
<211> 107
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Mién globulin mién dich

<400> 58
Asp Ile Val Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Thr Ala
20 25 30
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Tyr Ser Ala Ser

Ser Gly Ser Gly

65

50

Glu Asp Phe Ala

Thr Phe Gly Gln

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

<220>
<223>

<400>

Gln

1

Thr

Asp

Trp

Leu

65

Val

Cys

Gly

Val

Leu

Met

Leu

50

Lys

Leu

Ala

Gln

59
122
PRT

100

Trinh tu

Mién

59

Thr

Thr

Gly

35

Ala

Ser

Thr

Arg

Gly
115

Tyr

Thr

Thr

85

Gly

nhédn tao

Arg

Asp

70

Tyr

Thr

Tyr

55

Phe

Tyr

Lys

Thr

Thr

Cys

Leu

globulin mién dich

Leu

Leu

20

Val

His

Arg

Met

Ile

100

Thr

Lys

Thr

Gly

Ile

Leu

Thr

85

Val

Thr

Glu

Cys

Trp

Trp

Thr

70

Asn

Asp

Val

Ser

Ser

Ile

Trp

55

Ile

Met

Tyr

Thr

Gly

Phe

Arg

40

Asp

Thr

Asp

Gly

Val
120

38213

Gly

Leu

Gln

Glu
105

Pro

Ser

25

Gln

Asp

Lys

Pro

Val

105

Ser

Val

Thr

Gln

90

Ile

Thr

10

Gly

Pro

Val

Asp

Val

90

Ser

Ser
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Pro

Ile

75

His

Lys

Leu

Phe

Pro

Lys

Thr

75

Asp

Tyr

Asp Arg Phe Ser Gly

60

Ser Ser Leu Gln Pro

80

Tyr Ser Ile Pro Leu

Val

Ser

Gly

Arg

60

Ser

Thr

Tyr

Lys

Leu

Lys

45

Tyr

Lys

Ala

Phe

Pro

Ser

30

Ala

Asn

Asn

Thr

Asp
110

95

Thr

15

Thr

Leu

Pro

Gln

Tyr

95

Tyr

Gln

Ser

Glu

Ala

Val

80

Phe

Trp



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

<220>
<223>

<400>

Asp

Asp

Val

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Ser

50

Gly

Asp

Phe

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

<220>
<223>

<400>

60
107
PRT

Trinh ty nhan tao

Mién

60

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

61
448
PRT

globulin mién dich

Met

Ser

20

Tyr

Ser

Gly

Ala

Gln
100

Trinh tu

Thr

Ile

Gln

Tyr

Thr

Val

85

Gly

nhan tao

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

Chudi khéng thé

61

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Thr

Thr

Cys

Leu

38213

Ser Phe
10

Ala Ser
25

Gly Lys

Gly Vval

Leu Thr

Gln Gln

90

Glu Ile
105

Leu

Gln

Ala

Pro

Ile

75

His

Lys

Ser

Asp

Pro

Asp

60

Ser

Tyr

Ala

Val

Lys

45

Arg

Ser

Ser

Ser

Ser

30

Leu

Phe

Leu

Ile

Val

15

Thr

Leu

Ser

Gln

Pro
95

Gly

Ala

Ile

Gly

Pro

80

Leu

Gln Val Thr Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1

5

10

15
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20

25
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Asp

Trp

Leu

65

Tyr

Cys

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

Arg

Met

Val

50

Lys

Leu

Ala

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Gly

35

Ala

Ser

Gln

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

Val

His

Arg

Met

Ile

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu
260

Gly

Ile

Phe

Asn

85

Glu

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

Trp

Trp

Thr

70

Ser

Asp

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Ile

Trp

55

Ile

Leu

Tyr

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Arg

40

Asp

Ser

Arg

Gly

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Val

38213

Gln

Asp

Arg

Ala

Val

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val
265

Ala

Val

Asp

Glu

90

Ser

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val
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Pro

Lys

Asn

75

Asp

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Gly

Arg

60

Ser

Thr

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Val

Lys

45

Tyr

Lys

Ala

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Gly

Asn

Asn

Val

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Gln
270

Leu

Pro

Thr

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

Glu

Ala

Leu

80

Phe

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp



Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

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

<220>
<223>

<400>

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His

435

62
214
PRT

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Trinh tu

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

nhén tao

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Chudi khang thé

62

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln
440

38213

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

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

1

5

10
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Asp

Val

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Arg

Ala

Ser

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

Val

Trp

35

Ala

Ser

Phe

Gly

Val
115

Ser

Gln

Val

Leu

Glu
195

Arg

63
448
PRT

Ser

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Trinh tu

Ile

Gln

Tyr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

nhén tao

Thr

Gln

Arg

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Lys

Pro

40

Thr

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

38213

Ala Ser
25

Gly Lys

Gly Val

Leu Thr

Gln Gln
90

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Leu Ser
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Gln

Ala

Pro

Ile

75

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Asp

Pro

Asp

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Val

Lys

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

30

Leu

Phe

Leu

Ile

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Ala

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<220>
<223>

<400>

63

Gln Val Thr

1

Thr

Asp

Trp

Leu

65

Val

Cys

Gly

Ser

Ala

145

Val

Ala

Val

Leu

Met

Leu

50

Lys

Leu

Ala

Gln

Val

130

Ala

Ser

Val

Pro

Thr

Gly

35

Ala

Ser

Thr

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser
195

Leu

Leu

20

Val

His

Arg

Met

Ile

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Lys

Thr

Gly

Ile

Leu

Thr

85

Glu

Thr

Leu

Cys

Ser

165

Ser

Ser

Chudi khang thé

Glu

Cys

Trp

Trp

Thr

70

Asn

Asp

Val

Ala

Leu

150

Gly

Ser

Leu

Ser

Ser

Ile

Trp

55

Ile

Met

Tyr

Thr

Pro

135

Val

Ala

Gly

Gly

Gly

Phe

Arg

40

Asp

Thr

Asp

Gly

Val

120

Cys

Lys

Leu

Leu

Thr
200

38213

Pro

Ser

25

Gln

Asp

Lys

Pro

Val

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Thr

10

Gly

Pro

Val

Asp

Val

90

Ser

Ser

Arg

Tyr

Ser

170

Ser

Thr
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Leu

Phe

Pro

Lys

Thr

75

Asp

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Val

Ser

Gly

Arg

60

Ser

Thr

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Lys

Leu

Lys

45

Tyr

Lys

Ala

Phe

Thr

125

Ser

Glu

His

Ser

Cys
205

Pro

Ser

30

Ala

Asn

Asn

Thr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Thr

15

Thr

Leu

Pro

Gln

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Gln

Ser

Glu

Ala

Val

80

Phe

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp



His

Gly

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

210

Pro

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

Pro

Pro

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His
435

Ser

Cys

Leu

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Asn

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

Thr

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Val

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln
440

38213

Asp

Ala

Pro

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Lys

Pro

Lys

250

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser
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Arg

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Val

220

Phe

Thr

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Glu

Leu

Leu

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

Ser

Gly

Met

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Lys

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Tyr

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly



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

<220>
<223>

<400>

Asp

Asp

Val

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ile

Arg

Ala

Ser

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

64
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PRT

Trinh ty nhédn tao

Chudi khang thé

64

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr
180

Thr

Phe

Gln

Tyr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Pro

Lys

Pro

40

Thr

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

38213

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp
185

Phe

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr
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Leu

Gln

Ala

Pro

Ile

75

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Asp

Pro

Asp

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Ala

Val

Lys

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Ser

Ser

30

Leu

Phe

Leu

Ile

Val

110

Lys

Arg

Asn

Ser

Lys
190

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Gly

Ala

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr



38213

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

195

Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

65
448
PRT

Trinh tu nhédn tao

Chudi khang thé

65

Gln Val Thr

1

Ser

Asp

Trp

Leu

65

Tyr

Cys

Gly

Ser

Ala
145

Leu

Met

Val

50

Lys

Leu

Ala

Gln

Val

130

Ala

Ser

Gly

35

Ala

Ser

Gln

Arg

Gly

115

Phe

Leu

Leu

Leu

20

Val

His

Arg

Met

Ile

100

Thr

Pro

Gly

Val

Ser

Gly

Ile

Phe

Asn

85

Glu

Thr

Leu

Cys

Glu

Cys

Trp

Trp

Thr

70

Ser

Asp

Val

Ala

Leu
150

Ser

Ala

Val

Trp

55

Ile

Leu

Tyr

Thr

Pro

135

Val

200

Gly

Phe

Arg

40

Asp

Ser

Arg

Gly

Val

120

Cys

Lys

Gly

Ser

25

Gln

Asp

Arg

Ala

Val

105

Ser

Ser

Asp

Gly

10

Gly

Pro

Val

Asp

Glu

90

Ser

Ser

Arg

Tyr
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Val

Phe

Pro

Lys

Asn

75

Asp

Tyr

Ala

Ser

Phe
155

Val

Ser

Gly

Arg

60

Ser

Thr

Tyr

Ser

Thr

140

Pro

205

Gln

Leu

Lys

45

Tyr

Lys

Ala

Phe

Thr

125

Ser

Glu

Pro

Ser

30

Gly

Asn

Asn

Thr

Asp

110

Lys

Glu

Pro

Gly

15

Thr

Leu

Pro

Thr

Tyr

95

Tyr

Gly

Ser

Val

Arg

Ser

Glu

Ala

Leu

80

Tyr

Trp

Pro

Thr

Thr
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Val

Ala

Val

His

Gly

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu
370

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu

260

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr
375

Leu

Leu

Thr

200

Val

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

38213

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val

265

Val

Gln

Gln

Gly

Pro

345

Thr

Ser

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val

Asp

Phe

Asp

Leu

330

Arg

Lys

Asp

-178-

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Val

Ser

Thr

Val

220

Phe

Thr

Val

Val

Ser

300

Leu

Ser

Pro

Gln

Ala
380

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Thr

Val

190

Asn

Ser

Gly

Met

Gln

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu



Ser Asn

385

Asp

Ser

Ala

Ser

Arg

Leu

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

<220>
<223>

<400>

Asp

Asp

Val

Tyr

Ser

65

Glu

Thr

Pro

Ile

Arg

Ala

Ser

50

Gly

Asp

Phe

Ser

Gly

Asp

Trp

His
435

66
214
PRT

Gln

Gly

Gln

420

Asn

Trinh tu

Pro

Ser

405

Glu

His

nhdn tao

Glu

390

Phe

Gly

Tyr

Chudi khang thé

66

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

Val
115

Met

Thr

20

Tyr

Ser

Gly

Ala

Ala

100

Phe

Thr

Ile

Gln

Tyr

Thr

Thr

85

Gly

Ile

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

Phe

Asn

Phe

Asn

Thr

Ser

Cys

Lys

Tyr
55

Phe

Tyr

Lys

Pro

Asn

Leu

Val

Gln
440

Pro

Lys

Pro

40

Thr

Thr

Cys

Leu

Pro
120

38213

Tyr

Tyr

Phe
425

Lys

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Lys

Ser

410

Ser

Ser

Phe

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

-179-

Thr

395

Arg

Cys

Leu

Leu

Gln

Ala

Pro

Ile

75

His

Lys

Glu

Thr

Leu

Ser

Ser

Ser

Asp

Pro

Asp

60

Ser

Tyr

Arg

Gln

Pro

Thr

val

Leu
445

Ala

Val

Lys

45

Arg

Ser

Ser

Thr

Leu
125

Pro

Val

Met

430

Ser

Ser

Ser

30

Leu

Phe

Leu

Ile

Val

110

Lys

Val

Asp

415

His

Leu

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Leu

400

Lys

Glu

Gly

Gly

Ala

Ile

Gly

Pro

80

Leu

Ala

Gly



Thr

Lys

145

Glu

Ser

Ala

Phe

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

Gln

Ser

Asp

Trp

Leu

65

Tyr

Val

Leu

Met

Val

50

Lys

Leu

Ser

Gln

Val

Leu

Glu
195

Arg

67
448
PRT

Val

Trp

Thr

Thr

180

Val

Gly

Trinh tu

Val

Lys

Glu

165

Leu

Thr

Glu

nhén tao

Cys

Val

150

Gln

Ser

His

Cys

Chudi khang thé

67

Thr

Arg

Gly

35

Ala

Ser

Gln

Leu

Leu

20

Val

His

Arg

Met

Val

Ser

Gly

Ile

Phe

Asn
85

Glu

Cys

Trp

Trp

Thr

70

Ser

Leu

135

Asp

Asp

Lys

Gln

Ser

Ala

Ile

Trp

55

Ile

Leu

Leu

Asn

Ser

Ala

Gly
200

Gly

Phe

Arg

40

Asp

Ser

Arg

38213

Asn

Ala

Lys

Asp

185

Leu

Gly

Ser

25

Gln

Asp

Arg

Ala

Asn

Leu

Asp

170

Tyr

Ser

Gly

10

Gly

Ala

Val

Asp

Glu
90

-180-

Phe

Gln

155

Ser

Glu

Ser

Val

Phe

Pro

Lys

Asn

75

Asp

Tyr

140

Ser

Thr

Lys

Pro

Val

Ser

Gly

Arg

60

Ser

Thr

Pro

Gly

Tyr

His

Val
205

Gln

Leu

Lys

45

Tyr

Lys

Ala

Arg

Asn

Ser

Lys

190

Thr

Pro

Ser

30

Gly

Asn

Asn

Thr

Glu

Ser

Leu

175

Val

Lys

Gly

15

Thr

Leu

Pro

Thr

Tyr
95

Ala

Gln

160

Ser

Tyr

Ser

Arg

Ser

Glu

Ala

Leu
80

Phe



Cys

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Ala

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Glu

Lys

290

Ser

Lys

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

Val

275

Thr

Val

Cys

Ile

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu

260

Gln

Lys

Leu

Lys

Glu

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

Phe

Pro

Thr

Val
325

Asp

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Tyr

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Val

Tyr

280

Glu

His

Lys

38213

Val

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val

265

Val

Gln

Gln

Gly

Ser

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val

Asp

Phe

Asp

Leu
330

-181-

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Val

Val

Ser

300

Leu

Ser

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Glu

285

Thr

Asn

Ser

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Gln

270

Val

Tyr

Gly

Ile

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

His

Arg

Lys

Glu
335

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys



Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

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

<220>
<223>

<400>

Ser

Pro
355

Val

Gly

Asp

Trp

His

435

68
214
PRT

Trinh tu nhan tao

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Ala

Gln

Gly

Pro

Ser

405

Glu

His

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Chudi khang thé

68

Asp Ile Val

1

Asp Arg Val

Val Ala Trp

35

Tyr Ser Ala

50

Ser Gly Ser

65

Met

Thr

20

Tyr

Ser

Gly

Thr

Ile

Gln

Tyr

Thr

Gln

Thr

Gln

Arg

Asp
70

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Ser

Cys

Lys

Tyr

55

Phe

Gln

Met

360

Pro

Asn

Leu

Val

Gln
440

Pro

Lys

Pro

40

Thr

Thr

38213

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Ser

Ala

25

Gly

Gly

Leu

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Phe

10

Ser

Lys

Val

Thr

-182-

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Leu

Gln

Ala

Pro

Ile
75

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Ser

Asp

Pro

Asp

60

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

Ala

Val

Lys

45

Arg

Ser

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Ser

Ser

30

Leu

Phe

Leu

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Val

15

Thr

Leu

Ser

Gln

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Gly

Ala

Ile

Gly

Pro
80



Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

Phe

Gly

Val
115

Ser

Gln

Val

Leu

Glu
195

Arg

69
448
PRT

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Trinh tu

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

nhan tao

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Chudi khang thé

69

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

38213

Gln Gln
90

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp
170

Asp Tyr
185

Leu Ser

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ile

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

Gln Val Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln

1

5

10

15

Thr Leu Thr Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Ser Thr Ser

20

25

30

Asp Met Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu

35

40

-183-

45



Trp

Leu

65

Val

Cys

Gly

Ser

Ala

145

Val

Ala

Val

His

Gly

225

Ser

Arg

Leu

50

Lys

Leu

Ala

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Pro

Val

Thr

Ala

Ser

Thr

Arg

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Pro

Phe

Pro

His

Arg

Met

Ile

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Leu

Glu
260

Ile

Leu

Thr

85

Val

Thr

Leu

Cys

Ser

165

Ser

Ser

Asn

Pro

Phe

245

Val

Trp

Thr

70

Asn

Asp

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Pro

230

Pro

Thr

Trp

55

Ile

Met

Tyr

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Pro

Cys

Asp

Thr

Asp

Gly

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Pro

Lys

Val

38213

Asp

Lys

Pro

Val

105

Ser

Ser

Asp

Thr

Tyr

185

Lys

Asp

Ala

Pro

Val
265

Val

Asp

Val

90

Ser

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Lys

250

Val

-184-

Lys

Thr

75

Asp

Tyr

Ala

Ser

Phe

155

Gly

Leu

Tyr

Arg

Glu

235

Asp

Asp

Arg

60

Ser

Thr

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Phe

Thr

Val

Tyr

Lys

Ala

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Leu

Leu

Ser

Asn

Asn

Thr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Ser

Gly

Met

Gln
270

Pro

Gln

Tyr

95

Tyr

Gly

Ser

Val

Phe

175

Val

Val

Lys

Gly

Ile

255

Glu

Ala

Val

80

Phe

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Tyr

Pro

240

Ser

Asp



Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu

370

Asn

Ser

Arg

Leu

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

<220>
<223>

<400>

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

Asp

Trp

His

435

70
214
PRT

Gln

Lys

Leu

Lys

Lys

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Trinh tu

Phe

Pro

Thr

Val

325

Ala

Gln

Gly

Pro

Ser

405

Glu

His

nhédn tao

Asn

Arg

Val

310

Ser

Lys

Glu

Phe

Glu

390

Phe

Gly

Tyr

Chudi khéng thé

70

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Asn

Thr

Tyr

280

Glu

His

Lys

Gln

Met

360

Pro

Asn

Leu

Val

Gln
440

38213

Val Asp

Gln Phe

Gln Asp

Gly Leu
330

Pro Arg
345

Thr Lys

Ser Asp

Tyr Lys

Tyr Ser
410

Phe Ser
425

Lys Ser

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Arg

Cys

Leu

Val

Ser

300

Leu

Ser

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Glu

285

Thr

Asn

Ser

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

vVal

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Leu

Asn

Val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

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

1

5

10

-185-

15



Asp

Val

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Arg Val Ser
20

Ala Trp Tyr
35

Ser Ala Ser
50

Gly Ser Gly

Asp Phe Ala

Phe Gly Gln
100

Ser Val Phe
115

Ala Ser Val
130

Val Gln Trp

Ser Val Thr

Thr Leu Thr
180

Cys Glu Val
195

Asn Arg Gly
210

<210> 71
<211> 360
<212> ADN

<213>

Trinh tu

<220>

Ile

Gln

Tyr

Thr

Val

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

nhan tao

Thr

Gln

Arg

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Lys

Pro

40

Thr

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

38213

Ala Ser
25

Gly Lys

Gly Val

Leu Thr

Gln Gln
90

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Leu Ser

-186-

Gln

Ala

Pro

Ile

75

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Asp

Pro

Asp

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Val

Lys

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

30

Leu

Phe

Leu

Ile

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Ala

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<223>

<400> 71
gaggtgatgc

agctgcaccg
ccaggcaagg
agctccagcg
ctgcaaatga
aacgtcaact
<210> 72

<211> 333
<212> ADN

<213>

<220>
<223>

<400> 72
gagatcgtgc

atgagctgcc
cagcagaagc
ggcatcccag
cgcctggagc
accttcggcce
<210> 73

<211> 360
<212> ADN

<213>

<220>
<223>

<400> 73
gaggtgatgc

agctgcaccg

ccaggcaagg

agctccagcg

ctgcaaatga

aacccaaact

tggtcgagag
ccagcggcett
gcctggagtyg
tgaagggccg
acagcctgceg

actacgccat

tgacccagag
gcgccagcga
caggccaggc
cccgcttcag
cagaggactt

aaggtactaa

tggtcgagag
ccagcggctt
gcctggagtg
tgaagggccg
acagcctgcg

actacgccat

Mién globulin mi&n dich

cggcggeggt

caccttcagc

ggtggcctac

cttcaccatc

cgccgaggac

ggactactgg

Trinh ty nhdn tao

Mién globulin mién dich

cccagccacc
gaacatcgac
cccaaagctg
cggcagcgge
cgccgtgtac

gctggagatc

Trinh ty nhé&n tao

Mién globulin mié&n dich

cggcggeggt
caccttcagc
ggtggcctac
cttcaccatc
cgccgaggac

ggactactgg

38213

ctcgtgcagc
gctagcgcca
atcagcggcg
agccgcgaca
accgccgtgt

ggccagggca

ctgagcctga
accagcggca
ctgatctacg
agcggcaccg
tactgccagce

aag

ctcgtgcagce
gctagcgcca
atcagcggcg
agccgcgaca
accgccgtgt

ggccagggca

-187-

caggcggtag

tgagctgggt

gcggeggcega

acgccaaaaa

actactgcgc

ccctggtgac

gcccaggcga

tcagcttcat

tggccagcaa

acttcaccct

agagcaagga

caggcggtag

tgagctgggt

gcggcggcga

acgccaaaaa

actactgcgc

ccctggtgac

cctgecgcectce

gcgccaagcc

cacctactac

cagcctgtac

ccgccacagce

cgtgagcagc

gcgcgccacce

gaactggtac

ccagggcagce

gaccatcagc

agtcccatgg

cctgcgectce

gcgccaagcce

cacctactac

cagcctgtac

ccgccacagce

cgtgagcagc

60

120

180

240

300

360

60

120

180

240

300

333

60

120

180

240

300

360



<210> 74
<211> 333
<212> ADN
<213>
<220>
<223>
<400> 74
gagatcgtgc
atgagctgcc
cagcagaagc
ggcatcccag
cgcctggagc
accttcggcece
<210> 75
<211> 360
<212> ADN
<213>
<220>
<223>
<400> 75
gaggtgatgc
agctgcaccg
ccaggcaagg
agctccagcg
ctgcaaatga
aacgtcaact
<210> 76
<211> 333
<212> ADN
<213>
<220>
<223>
<400> 76

tgacccagag

gcgccagcga

caggccaggc

cccgcttcag

cagaggactt

aaggtactaa

tggtcgagag

ccagcggcett

gcctggagtg

tgaagggccg

acagcctgcg

actacgccat

Trinh ty nhédn tao

Mién globulin mién dich

cccagccacc

gaacatcgac

cccaaagctg

cggcagegge

cgccgtgtac

gctggagatc

Trinh ty nhdn tao

Mié&n globulin mién dich

cggcggceggt

caccttcagc

ggtggcctac

cttcaccatc

cgccgaggac

ggactactgg

Trinh tu nhédn tao

Mién globulin mién dich

38213

ctgagcctga
accagcggca
ctgatctacg
agcggcaccg
tactgccagc

aag

ctcgtgcagce
aagagcgcca
atcagcggcg
agccgcgaca
accgccgtgt

ggccagggca

gcccaggcga

tcagcttcat

tggccagcaa

acttcaccct

agagcaagga

caggcggtag

tgagctgggt

gcggcggcega

acgccaagaa

actactgcgc

ccctggtgac

gcgcgccacce

gaactggtac

ccagggcagc

gaccatcagc

agtcccatgg

cctgcgectce

gcgccaagcc

cacctactac

cagcctgtac

ccgccacagce

cgtgagcagc

gagatcgtgc tgacccagag cccagccacc ctaagcctga gcccaggcga gcgcgccacce

atgagctgcc gcgccagcga gaacatcgac cacagcggca tcagcttceat gaactggtac

-188-

60

120

180

240

300

333

60

120

180

240

300

360

60

120



cagcagaagc
ggcatcccag
cgcctggagc
accttcggcc
<210> 77

<211> 360
<212> ADN

<213>

<220>
<223>

<400> 77
gaggtgatgc

agctgcaccg
ccaggcaagg
agctccagcg
ctgcaaatga
aacgtcaact
<210> 78

<211> 333
<212> ADN

<213>

<220>
<223>

<400> 78
gagatcgtgc

atgagctgcc
cagcagaagc
ggcatcccag
cgcctggagce
accttcggcce
<210> 79

<211> 360

<212> ADN
<213>

caggccaggc
cccgcttcag
cagaggactt

aaggtactaa

tggtcgagag
ccagcggctt
gcctggagtg
tgaagggccg
acagcctgceg

actacgccat

tgacccagag
gcgccagcga
caggccaggc
cccgcttcag
cagaggactt

aaggtactaa

cccaaagctg

cggcagcggce

cgccgtgtac

gctggagatc

Trinh ty nhdn tao

Mién globulin mién dich

cggcggeggt

caccttcagc

ggtggcctac

cttcaccatc

cgccgaggac

ggactactgg

Trinh ty nhdn tao

Mién globulin mién dich

cccagccacc

gaacatcgac

cccaaagctg

cggcagcgge

cgccgtgtac

gctggagatc

Trinh ty nhé&n tao

38213

ctgatctacg tggccagcaa ccagggcagce

agcggcaccg acttcaccct gaccatcagc

tactgccagc agagcaagga agtcccatgg

aag

ctcgtgcagc
aagagcgcca
atcagcggcg
agccgcgaca
accgccgtgt

ggccagggca

ctaagcctga
cacagcggca
ctgatctacg
agcggcaccg
tactgccagce

aag

-189-

caggcggtag

tgagctgggt

gcggceggcega

acgccaagaa

actactgcgc

ccctggtgac

gcccaggcga

tcagcttcat

tggccagcaa

acttcaccct

agagcaagga

cctgcgectce

gcgccaagcec

cacctactac

cagcctgtac

ccgccacagc

cgtgagcagc

gcgcgccacce

gaactggtac

ccagggcagc

gaccatcagc

agtcccatgg

180

240

300

333

60

120

180

240

300

360

60

120

180

240

300

333



<220>
<223>

<400> 79
gaggtgatgc

agctgcaccg
ccaggcaagg
agctccagcg
ctgcaaatga
aacgtcaact
<210> 80

<211> 333
<212> ADN

<213>

<220>
<223>

<400> 80
gagatcgtgce

atgagctgcc
cagcagaagc
ggcatcccag
cgcctggagce
accttcggcc
<210> 81

<211>

<212>
<213>

ADN

<220>

<223>

<400> 81
gaggtgatgc

agctgcaccg

ccaggcaagg

agctccagcg

ctgcaaatga

1338

tggtcgagag

ccagcggcectt

gcctggagtyg

tgaagggccg

acagcctgcg

actacgccat

tgacccagag

gcgccagcga

caggccaggc

cccgcttcag

cagaggactt

aaggtactaa

Chudi khang thé

tggtcgagag
ccagcggctt
gcctggagtyg
tgaagggcceg

acagcctgcg

Mién globulin mién dich

cggcggeggt

caccttcagce

ggtggcctac

cttcaccatc

cgccgaggac

ggactactgg

Trinh ty nhé&n tao

Mién globulin mién dich

cccagccacc

gaacatcgac

cccaaagctg

cggcagcgge

cgccgtgtac

gctggaaatc

Trinh ty nhédn tao

cggcggeggt
caccttcagc
ggtggcctac
cttcaccatc

cgccgaggac

38213

ctcgtgcagce
aagagcgcca
atcagcggcg
agccgcgaca
accgccgtgt

ggccagggca

ctgagcctga
gtaagcggca
ctgatctacg
agcggcaccg
tactgccagce

aag

ctcgtgcagce
gctagcgcca
atcagcggcg
agccgcgaca

accgccgtgt

-190-

caggcggtag

tgagctgggt

gcggceggega

acgccaagaa

actactgcgce

ccctggtgac

gcccaggcga

tcagcttcat

tggccagcaa

acttcaccct

agagcaagga

caggcggtag

tgagctgggt

gcggcggcga

acgccaaaaa

actactgcgc

cctgcgcectc

gcgccaagcce

cacctactac

cagcctgtac

ccgccacagce

cgtgagcagc

gcgcgccacce

gaactggtac

ccagggcagc

gaccatcagc

agtcccatgg

cctgcgectc

gcgccaagcc

cacctactac

cagcctgtac

ccgccacagce

60

120

180

240

300

360

60

120

180

240

300

333

60

120

180

240

300



aacgtcaact
gcctccacaa
tctaccgceccg
tggaactctg
ggcctgtact
tacacctgta
aagtacggcc
ttcctgttce
tgcgtggtag
ggcgtggaag
cgggtggtgt
tgcaaggtgt
ggccagcccc
aaccaggtgt
tgggagtcca
gacggctcct
aacgtcttct
ctgtccctga
<210> 82

<211> 654
<212> ADN
<213>

<220>
<223>

<400> 82
gagatcgtgc

atgagctgcc
cagcagaagc
ggcatcccag
cgcctggagce

accttcggcc

actacgccat

agggcccttce

ctctgggctg

gcgccctgac

ccctgtcctc

acgtggacca

ctccctgecec

ccccaaagcc

tggacgtgtc

tgcacaacgc

ccgtgctgac

ccaacaaggg

gcgagcccca

ccctgacctg

acggccagcc

tcttcctgta

cctgctcegt

gcctggge

Chudi khéng thé

tgacccagag

gcgccagcga

caggccaggc

cccgcttcag

cagaggactt

aaggtactaa

ggactactgg

cgtgttcccce

cctggtcaag

ctccggegtg

cgtcgtgacc

caagccctcc

cccctgcecect

caaggacacc

ccaggaagat

caagaccaag

cgtgctgcac

cctgccctcecc

ggtgtacacc

tctggtcaag

cgagaacaac

ctctcggcectg

gatgcacgag

Trinh ty nhan tao

cccagccacc

gaacatcgac

cccaaagctg

cggcagcggce

cgccgtgtac

gctggagatc

38213

ggccagggca

ctggccceccett
gactacttcc
cacaccttcc
gtgccctcecet
aacaccaagg
gcccctgaat
ctgatgatct
cccgaggtcc
cccagagagg
caggactggc
agcatcgaaa
ctgcctccaa
ggcttctacc
tacaagacca
accgtggaca

gccctgcaca

ctgagcctga
accagcggca
ctgatctacg
agcggcaccg
tactgccagc

aagcgtactg

-191-

ccctggtgac
gctcccggtce
ccgagcccegt
ctgctgtgcet
ctagcctggg
tggacaagcg
ttctgggegg
cccggacccc
agtttaattg
aacagttcaa
tgaacggcaa
agaccatctc
gccaggaaga
cctccgatat
ccccceccectgt
agtcccggtyg

accactacac

gcccaggcga
tcagcttcat
tggccagcaa
acttcaccct
agagcaagga

tggctgcacc

cgtgagcagc

cacctccgag

gaccgtgtcc

gcagtcctcc

caccaagacc

ggtggaatct

accctcecgtg

cgaagtgacc

gtacgtggac

ctccacctac

agagtacaag

caaggccaag

gatgaccaag

cgccgtggaa

gctggactcc

gcaggaaggc

ccagaagtcc

gcgcgccacce

gaactggtac

ccagggcagc

gaccatcagc

agtcccatgg

atctgtcttc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1338

60

120

180

240

300

360



atcttcccgce
aataacttct
ggtaactccc
agcaccctga
acccatcagg
<210>
<211>

<212>
<213>

83
1338
ADN

<220>
<223>

<400> 83
gaggtgatgc

agctgcaccg
ccaggcaagg
agctccagcg
ctgcaaatga
aacccaaact
gcctccacaa
tctaccgcecg
tggaactctg
ggcctgtact
tacacctgta
aagtacggcc
ttcctgttcece
tgcgtggtgg
ggcgtggaag
cgggtggtgt
tgcaaggtgt
ggccagcccce

aaccaggtgt

catctgatga

atcccagaga

aggagagtgt

cgctgagcaa

gcctgagcetce

Chudi khéng thé

tggtcgagag

ccagcggcett

gcctggagtg

tgaagggccg

acagcctgcg

actacgccat

agggcccttc

ctctgggctg

gcgccctgac

ccctgtectce

acgtggacca

ctccctgcecce

ccccaaagcc

tggacgtgtc

tgcacaacgc

ccgtgctgac

ccaacaaggg

gcgagcccca

ccctgacctg

gcaattgaaa

ggccaaagta

cacagagcag

agcagactac

gcccgtcaca

Trinh ty nhdn tao

cggcggcggt
caccttcagc
ggtggcctac
cttcaccatc
cgccgaggac
ggactactgg
cgtgttcccc
cctggtcaag
ctccggegtg
cgtcgtgacc
caagccctcc
ccccectgeect
caaggacacc
ccaggaagat
caagaccaag
cgtgctgcac
cctgccctcee
ggtgtacacc

tctggtcaag

38213

tctggaactg
cagtggaagg
gacagcaagg
gagaaacaca

aagagcttca

ctcgtgcagc
gctagcgcca
atcagcggcg
agccgcgaca
accgccgtgt
ggccagggca
ctggcccctt
gactacttcc
cacaccttcc
gtgccctect
aacaccaagg
gcccctgaat
ctgatgatct
cccgaggtcec
cccagagagg
caggactggc
agcatcgaaa
ctgcctccaa

ggcttctacc

-192-

cctctgttgt

tggataacgc

acagcaccta

aagtctacgc

acaggggaga

caggcggtag

tgagctgggt

gcggcggcga

acgccaaaaa

actactgcgc

ccctggtgac

gctcccggtc

ccgagcccegt

ctgctgtgct

ctagcctggg

tggacaagcg

ttctgggcgg

cccggacccce

agtttaattg

aacagttcaa

tgaacggcaa

agaccatctc

gccaggaaga

cctccgatat

gtgcctgcectg
cctccaatcg
cagcctcagc
ctgcgaagtc

gtgt

cctgcgcectc
gcgccaagcce
cacctactac
cagcctgtac
ccgccacagce
cgtgagcagc
cacctccgag
gaccgtgtcc
gcagtcctcc
caccaagacc
ggtggaatct
accctcecgtg
cgaagtgacc
gtacgtggac
ctccacctac
agagtacaag
caaggccaag
gatgaccaag

cgccgtggaa

420

480

540

600

654

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tgggagtcca
gacggctcct
aacgtcttct
ctgtccctga
<210> 84

<211> 654
<212> ADN

<213>

<220>
<223>

<400> 84
gagatcgtgce

atgagctgcc
cagcagaagc
ggcatcccag
cgcctggagce
accttcggcecce
atcttccecgce
aataacttct
ggtaactccc
agcaccctga
acccatcagg
<210> 85

<211>

<212>
<213>

ADN

<220>

<223>

<400> 85
gaggtgatgc

agctgcaccg

ccaggcaagg

1338

38213

acggccagcc cgagaacaac tacaagacca cccccecctgt gctggactcc

tcttcctgta ctctcggetg accgtggaca agtcccggtg gcaggaaggce

cctgctcegt gatgcacgag gccctgcaca accactacac ccagaagtcc

gcctggge

Chudi khang thé

tgacccagag

gcgccagcga

caggccaggc

cccgcttcag

cagaggactt

aaggtactaa

catctgatga

atcccagaga

aggagagtgt

cgctgagcaa

gcctgagcetc

Chudi khang thé

tggtcgagag

ccagcggcett

gcctggagtg

agctccagcg tgaagggccg

Trinh ty nhédn tao

cccagccacc

gaacatcgac

cccaaagctg

cggcagcgge

cgccgtgtac

gctggagatc

gcaattgaaa

ggccaaagta

cacagagcag

agcagactac

gcccgtcaca

Trinh tyu nhadn tao

cggcggeggt
caccttcagc
ggtggcctac

cttcaccatc

ctgagcctga
accagcggca
ctgatctacg
agcggcaccg
tactgccagc
aagcgtactg
tctggaactg
cagtggaagg
gacagcaagg
gagaaacaca

aagagcttca

ctcgtgcagc
aagagcgcca
atcagcggcg

agccgcgaca

-193-

gcccaggcga
tcagcttcat
tggccagcaa
acttcaccct
agagcaagga
tggctgcacc
cctctgttgt
tggataacgc
acagcaccta

aagtctacgc

acaggggaga

caggcggtag
tgagctgggt
gcggcggcga

acgccaagaa

gcgcgccacc

gaactggtac

ccagggcagc

gaccatcagc

agtcccatgg

atctgtcttc

gtgcctgctg

cctccaatcg

cagcctcagc

ctgcgaagtc

gtgt

cctgcgectce

gcgccaagcc

cacctactac

cagcctgtac

1200

1260

1320

1338

60

120

180

240

300

360

420

480

540

600

654

60

120

180

240



ctgcaaatga
aacgtcaact
gcctccacaa
tctaccgcecg
tggaactctg
ggcctgtact
tacacctgta
aagtacggcc
ttcctgttce
tgcgtggtgg
ggcgtggaag
cgggtggtgt
tgcaaggtgt
ggccagcccc
aaccaggtgt
tgggagtcca
gacggctcct
aacgtcttct
ctgtccctga
<210> 86

<211> 654
<212> ADN
<213>

<220>
<223>

<400> 86
gagatcgtgce

atgagctgcc
cagcagaagc
ggcatcccag

cgcctggagc

acagcctgcecg

actacgccat

agggcccectte

ctctgggctg

gcgccctgac

ccctgtcctce

acgtggacca

ctccctgcecece

cccCccaaagcc

tggacgtgtc

tgcacaacgc

ccgtgctgac

ccaacaaggg

gcgagcccca

ccctgacctg

acggccagcc

tcttcctgta

cctgctcecegt

gcctgggce

Chudi khang thé

tgacccagag
gcgccagcga
caggccaggc
cccgcttcag

cagaggactt

cgccgaggac
ggactactgg
cgtgttcccc
cctggtcaag
ctccggegtg
cgtcgtgacc
caagccctcc
ccecctgecect
caaggacacc
ccaggaagat
caagaccaag
cgtgctgcac
cctgccctcece
ggtgtacacc
tctggtcaag
cgagaacaac
ctctcggcetyg

gatgcacgag

Trinh ty nhé&n tao

cccagccacc

gaacatcgac

cccaaagctg

cggcagcggce

cgccgtgtac

38213

accgccgtgt
ggccagggcea
ctggcccecctt
gactacttcc
cacaccttcc
gtgccctect
aacaccaagg
gcccctgaat
ctgatgatct
cccgaggtece
cccagagagg
caggactggc
agcatcgaaa
ctgcctccaa
ggcttctacc
tacaagacca
accgtggaca

gccctgcaca

ctgagcctga
gtaagcggca
ctgatctacg
agcggcaccg

tactgccagc

-194-

actactgcgc

ccctggtgac

gctcccggtce

ccgagcccegt

ctgctgtgct

ctagcctggg

tggacaagcg

ttctgggcgg

cccggacccce

agtttaattg

aacagttcaa

tgaacggcaa

agaccatctc

gccaggaaga

cctccgatat

ccccceectgt

agtcccggtg

accactacac

gcccaggcga

tcagcttcat

tggccagcaa

acttcaccct

agagcaagga

ccgccacagce

cgtgagcagc

cacctccgag

gaccgtgtcc

gcagtcctcc

caccaagacc

ggtggaatct

accctccgtg

cgaagtgacc

gtacgtggac

ctccacctac

agagtacaag

caaggccaag

gatgaccaag

cgccgtggaa

gctggactcc

gcaggaaggc

ccagaagtcc

gcgcgcecacc

gaactggtac

ccagggcagc

gaccatcagc

agtcccatgg

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1338

60

120

180

240

300



accttcggcecce
atcttcccgce
aataacttct
ggtaactccc
agcaccctga
acccatcagg
<210>
<211>

<212>
<213>

87
1347
ADN

<220>

<223>

<400> 87
gaggtgatgc

agctgcaccg
ccaggcaagg
agcgtcagcg
ctgcaaatga
aactacaact
gcctccacca
ggcacagcgg
tggaactcag
ggactctact
tacatctgca
aaatcttgtg
ccgtcagtct
gaggtcacat
tacgtggacg
agcacgtacc
gagtacaagt

aaagccaaag

aaggtactaa

catctgatga

atcccagaga

aggagagtgt

cgctgagcaa

gcctgagcectce

Chudi khéng thé

tggtcgagag
ccagcggcett
gcctggagtg
tgaagggccg
acagcctgcg
actacgccat
agggcccatc
ccctgggetg
gcgccctgac
ccctcagcag
acgtgaatca
acaaaactca
tcctecttece
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc

ggcagccccg

gctggaaatc

gcaattgaaa

ggccaaagta

cacagagcag

agcagactac

gcccgtcaca

Trinh ty nhén tao

cggcggceggt

caccttcagc

ggtggcctac

cttcaccatc

cgccgaggac

ggactactgg

ggtcttcccg

cctggtcaag

cagcggcgtg

cgtggtgacc

caagcccagce

cacatgccca

CCccCaaaaccc

ggacgtgagc

gcataatgcc

cgtcctcacc

caacaaagcc

agaaccacag

38213

aagcgtactg
tctggaactg
cagtggaagg
gacagcaagg
gagaaacaca

aagagcttca

ctcgtgcagce
cgcagcgcca
atcagcggcg
agccgcgaca
accgccgtgt
ggccagggca
ctagcaccct
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
ccgtgcccag
aaggacaccc
cacgaagacc
aagacaaagc
gtcctgcacc
ctcccagceccc

gtgtacaccc

-195-

tggctgcacc

cctctgttgt

tggataacgc

acagcaccta

aagtctacgc

acaggggaga

caggcggtag

tgagctgggt

gcggcggcga

acgccaagaa

actactgcgce

ccctggtgac

cctccaagag

ccgaaccggt

cggctgtcct

gcagcttggg

tggacaagcg

cacctgaagc

tcatgatctc

ctgaggtcaa

cgcgggagga

aggactggct

ccatcgagaa

tgcccccatc

atctgtcttc

gtgcctgctg

cctccaatcg

cagcctcagc

ctgcgaagtc

gtgt

cctgcgectce

gcgccaagcec

cacctactac

cagcctgtac

ccgccacagce

cgtgagcagc

cacctctggg

gacggtgtcg

acagtcctca

cacccagacc

cgttgagccc

cgctggggga

ccggacccct

gttcaactgg

gcagtacaac

gaatggcaag

aaccatctcc

ccgcgaggag

360

420

480

540

600

654

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



atgaccaaga
gccgtggagt
ctggactccg
cagcagggga
cagaagagcc
<210> 88

<211> 654
<212> ADN

<213>

<220>
<223>

<400> 88
gagatcgtgc

atgagctgcc
cagcagaagc
ggcatcccag
cgcctggagce
accttcggcec
atcttcccge
aataacttct
ggtaactccc
agcaccctga
acccatcagg
<210>
<211>

<212>
<213>

89
1338
ADN

<220>

<223>

<400> 89

accaggtaag

gggagagcaa

acggctcctt

acgtcttctc

tctcecctgte

Chudi khang thé

tgacccagag
gcgccagcga
caggccaggc
cccgcttcag
cagaggactt
aaggtactaa
catctgatga
atcccagaga
aggagagtgt
cgctgagcaa

gcctgagctc

Chudi khang thé

tttgacctgce

tgggcagccg

cttcctctat

atgctccgtg

tccgggt

Trinh ty nhé&n tao

cccagccacc

gaacatcgac

cccaaagctg

cggcagcgge

cgccgtgtac

gctggagatc

gcaattgaaa

ggccaaagta

cacagagcag

agcagactac

gcccgtcaca

Trinh tyu nhén tao

38213

ctggtcaaag
gagaacaact
agcaagctca

atgcatgagg

ctaagcctga
cacagcggca
ctgatctacg
agcggcaccg
tactgccagc
aagcgtactg
tctggaactg
cagtggaagg
gacagcaagg
gagaaacaca

aagagcttca

gcttctatcc

acaagaccac

ccgtggacaa

ctctgcacaa

gcccaggcga

tcagcttcat

tggccagcaa

acttcaccct

agagcaagga

tggctgcacc

cctctgttgt

tggataacgc

acagcaccta

aagtctacgc

acaggggaga

cagcgacatc

gcctccegtg

gagcaggtgg

ccactacacg

gcgcgccacc

gaactggtac

ccagggcagc

gaccatcagc

agtcccatgg

atctgtcttc

gtgcctgctg

cctccaatcg

cagcctcagce

ctgcgaagtc

gtgt

gaggtgatgc tggtcgagag cggcggcggt ctcgtgcage caggcggtag cctgcgcectc

agctgcaccg ccagcggctt caccttcagc cgcagcgceca tgagctgggt gcgccaagcc

ccaggcaagg gcctggagtg ggtggcctac atcagcggcg gcggcggcga cacctactac

-196-

1140

1200

1260

1320

1347

60

120

180

240

300

360

420

480

540

600

654

60

120

180



agcgtcagcg
ctgcaaatga
aactacaact
gcctccacaa
tctaccgecg
tggaactctg
ggcctgtact
tacacctgta
aagtacggcc
ttcctgttcce
tgcgtggtgg
ggcgtggaag
cgggtggtgt
tgcaaggtgt
ggccagcccce
aaccaggtgt
tgggagtcca
gacggctcct
aacgtcttct
ctgtccctga
<210> 90

<211> 654
<212> ADN
<213>

<220>
<223>

<400> 90
gagatcgtgc

atgagctgcce
cagcagaagc

ggcatcccag

tgaagggccg

acagcctgcg

actacgccat

agggccctte

ctctgggcetg

gcgccctgac

ccctgtcectce

acgtggacca

ctccctgece

ccccaaagcc

tggacgtgtc

tgcacaacgc

ccgtgctgac

ccaacaaggg

gcgagcccca

ccctgacctg

acggccagcc

tcttcctgta

cctgctccegt

gcctgggc

Chudi khéng thé

tgacccagag

gcgccagcga

caggccaggc

cccgcecttecag

cttcaccatc

cgccgaggac

ggactactgg

cgtgttcccce

cctggtcaag

ctccggegtg

cgtcgtgacc

caagccctcc

cccctgecect

caaggacacc

ccaggaagat

caagaccaag

cgtgctgcac

cctgccctcec

ggtgtacacc

tctggtcaag

cgagaacaac

ctctcggctg

gatgcacgag

Trinh ty nhdn tao

cccagccacc

gaacatcgac

cccaaagctg

cggcagcggce

38213

agccgcgaca
accgccgtgt
ggccagggcea
ctggcccctt
gactacttcc
cacaccttcc
gtgccctect
aacaccaagg
gcccctgaat
ctgatgatct
cccgaggtcc
cccagagagg
caggactggc
agcatcgaaa
ctgcctccaa
ggcttctacc
tacaagacca
accgtggaca

gccctgcaca

ctaagcctga
cacagcggca

ctgatctacg

agcggcaccg

-197-

acgccaagaa
actactgcgce
ccctggtgac
gctcccggtce
ccgagcccegt
ctgctgtgct
ctagcctggg
tggacaagcg
ttctgggegg
cccggaccce
agtttaattg
aacagttcaa
tgaacggcaa
agaccatctc
gccaggaaga
cctccgatat
ccccceccectgt
agtcccggtg

accactacac

gcccaggcga
tcagcttcat
tggccagcaa

acttcaccct

cagcctgtac

ccgccacagce

cgtgagcagc

cacctccgag

gaccgtgtcc

gcagtcctcc

caccaagacc

ggtggaatct

accctccgtg

cgaagtgacc

gtacgtggac

ctccacctac

agagtacaag

caaggccaag

gatgaccaag

cgccgtggaa

gctggactcc

gcaggaaggc

ccagaagtcc

gcgcgccacc

gaactggtac

ccagggcagc

gaccatcagc

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1338

60

120

180

240



cgcctggagce
accttcggcce
atcttcccge
aataacttct
ggtaactccc
agcaccctga
acccatcagg
<210> 91

<211> 255
<212> ADN

<213>

<220>
<223>

<400> 91
caggtcaccc

acctgcagcet
caaccaccag
tacaacccag
gtgctgacca
<210> 92

<211> 255
<212> ADN

<213>

<220>
<223>

<400> 92
gacatccaga

ttcacctgca

ggcaaggccc

cgcttcagcg

gaggacttcg

<210> 93
<211> 255

cagaggactt
aaggtactaa
catctgatga
atcccagaga
aggagagtgt
cgctgagcaa

gcctgagcete

tgaaggagag
tcagcggctt
gcaaggccct
ccctgaagag

tgacc

tgacccagag

aggccagcca

caaagctgct

gcagcggcag

ccacc

cgccgtgtac

gctggagatc

gcaattgaaa

ggccaaagta

cacagagcag

agcagactac

gcccgtcaca

Trinh ty nhén tao

Mién globulin mién dich

cggcccaacc

ctccctgagce

ggagtggctg

ccgcctgacc

Trinh tyu nhédn tao

Mién globulin mién dich

ccctagcettce

ggacgtgagc

gatctacagc

cggcaccgac

38213

tactgccagc
aagcgtactg
tctggaactg
cagtggaagg
gacagcaagg
gagaaacaca

aagagcttca

ctggtgaagc
accagcgaca
gcccacatct

atcaccaagg

ctgagcgcca
accgccgteg
gccagctacc

ttcaccctga

-198-

agagcaagga

tggctgcacc

cctctgttgt

tggataacgc

acagcaccta

aagtctacgc

acaggggaga

caacccagac

tgggcgtggg

ggtgggacga

acaccagcaa

gcgtcggcga
cctggtatca
gctacaccgg

ccatcagcag

agtcccatgg
atctgtcttc
gtgcctgctg
cctccaatcg
cagcctcagc
ctgcgaagtc

gtgt

cctgaccctg

ctggattcgce

cgtgaagcgc

gaaccaggtg

ccgcgtgacc
gcagaagcct
cgtgccagac

cctgcaacca

300

360

420

480

540

600

654

60

120

180

240

255

60

120

180

240

255



<212> ADN
<213>
<220>
<223>
<400> 93
caggtgaccc
agctgcgcett
caaccaccag
tacaacccag
tacctgcaaa
<210> 94
<211> 254
<212> ADN
<213>
<220>
<223>
<400> 94
acatccagat
tcacctgcaa
gcaaggcccc
gcttcagcgg
aggacttcge
<210> 95
<211> 255
<212> ADN
<213>
<220>
<223>
<400> 95
caggtgaccc
agctgcgcett
caagccccag
tacaacccag
tacctgcaaa

tggtggagag

tcagcggcett

gcaagggcct

ccctgaagag

tgaac

gacccagagc

ggccagccag

aaagctgctg

cagcggcagce

cacc

tggtggagag

tcagcggctt

gcaagggcct

ccctgaagag

tgaac

Trinh ty nhdn tao

Mién globulin mién dich

cggcggegge

cagcctcagc

ggagtgggtyg

ccgctttacc

Trinh tu nhdn tao

Mién globulin mién dich

cctagcttcc

gacgtgagca

atctacagcg

ggcaccgact

Trinh tu nhan tao

Mién globulin mién dich

cggcggcggce
cagcctcagce
ggagtgggtg

ccgctttacc

38213

gtcgtgcagce
accagcgaca
gcccacatct

atcagccgcg

tgagcgccag
ccgccgtegce
ccagctaccg

tcaccctgac

gtcgtgcage
accagcgaca
gcccacatct

atcagccgcg

-199-

caggccgcag

tgggcgtyggg

ggtgggacga

acaacagcaa

cgtcggcgac

ctggtatcag

ctacaccggc

catcagcagc

caggccgcag

tgggcgtggg

ggtgggacga

acaacagcaa

cctgagcctg

ctgggtccgce

cgtgaagcgc

gaacaccctg

cgcgtgacga
cagaagcctg
gtgccagacc

ctgcaaccag

cctgcgectg

ctggatccgce

cgtgaagcgc

gaacaccctg

60

120

180

240

255

60

120

180

240

254

60

120

180

240

255



<210> 96
<211> 255
<212> ADN
<213>
<220>
<223>
<400> 96
gacatcgtga
atcacctgca
ggcaaggccc
cgcttcagcg
gaggacttcg
<210> 97
<211> 255
<212> ADN
<213>
<220>
<223>
<400> 97
caggtgaccc
agctgcgcett
caagccccag
tacaacccag
tacctgcaaa
<210> 98
<211> 255
<212> ADN
<213>
<220>
<223>
<400> 98
gacatccaga
atcacctgca
ggcaaggccec
cgcttcagcecg
gaggacttcg

tgacccagag

aggccagcca

caaagctgct

gcagcggcag

ccacc

tggtggagag

tcagcggcett

gcaagggcct

ccctgaagag

tgaac

tgacccagag

aggccagcca

caaagctgct

gcagcggcag

ccacc

Trinh tyu nhé&n tao

Mién globulin mi&n dich

ccctagcettce

ggacgtgagc

gatctacagc

cggcaccgac

Trinh tw nhé&n tao

Mién globulin mién dich

cggcggcegge

cagcctcagc

ggagtgggtg

ccgctttacc

Trinh tu nhan tao

Mién globulin mién dich

ccctagettc

ggacgtgagc

gatctacagc

cggcaccgac

38213

ctgagcgcca
accgccgteg
gccagctacc

ttcaccctga

gtcgtgcagce
accagcgaca
gcccacatct

atcagccgcg

ctgagcgcca
accgccgteg
gccagctacc

ttcaccctga

-200-

gcgtcggcga
cctggtatca
gctacaccgg

ccatcagcag

caggccgcag

tgggcgtggg

ggtgggacga

acaacagcaa

gcgtcggcga
cctggtatca
gctacaccgg

ccatcagcag

ccgcgtgacc
gcagaagcct
cgtgccagac

cctgcaacca

cctgcgcectg
ctggatccgce
cgtgaagcgc

gaacaccctg

ccgcgtgagce
gcagaagcct
cgtgccagac

cctgcaacca

60

120

180

240

255

60

120

180

240

255

60

120

180

240

255



<210> 99
<211> 255
<212> ADN
<213>
<220>
<223>
<400> 99
caggtcaccc
acctgcagcect
caaccaccag
tacaacccag
gtgctgacca
<210> 100
<211> 255
<212> ADN
<213>
<220>
<223>
<400> 100
gacatccaga
atcacctgca
ggcaaggccc
cgcttcagcg
gaggacttcg
<210> 101
<211> 1344
<212> ADN
<213>
<220>
<223>
<400> 101
caggtcaccc
acctgcagct
caaccaccag
tacaacccag

tgaaggagag

tcagcggett

gcaaggccct

ccctgaagag

tgacc

tgacccagag

aggccagcca

caaagctgct

gcagcggcag

ccgtg

Chudi khéng thé

tgaaggagag
tcagcggctt
gcaaggccct

ccctgaagag

Trinh ty nhédn tao

Mién globulin mién dich

cggcccaacc

ctccctgage

ggagtggctg

ccgcctgacce

Trinh ty nh&n tao

Mién globulin mién dich

ccctagcttce

ggacgtgagc

gatctacagc

cggcaccgac

Trinh ty nhé&n tao

cggcccaacc

ctcecctgage

ggagtggctg

ccgcctgacc

38213

ctggtgaagc
accagcgaca
gcccacatct

atcaccaagg

ctgagcgcca
accgccgteg
gccagctacc

ttcaccctga

ctggtgaagc
accagcgaca
gcccacatct

atcaccaagg

-201-

caacccagac

tgggcgtggg

ggtgggacga

acaccagcaa

gcgtcggcga
cctggtatca
gctacaccgg

ccatcagcag

caacccagac

tgggcgtggg

ggtgggacga

acaccagcaa

cctgaccctg
ctggattcgce
cgtgaagcgc

gaaccaggtg

ccgcgtgagce
gcagaagcct
cgtgccagac

cctgcaacca

cctgaccctg

ctggattcgc

cgtgaagcgc

gaaccaggtg

60

120

180

240

255

60

120

180

240

255

60

120

180

240



gtgctgacca
gaggactacg
agcagcgcect
tccgagtcta
gtgtcctgga
tccteecggcece
aagacctaca
gaatctaagt
tccgtgttcce
gtgacctgcg
gtggacggcy
acctaccggg
tacaagtgca

gccaagggcc
accaagaacc
gtggaatggg
gactccgacg
gaaggcaacg
aagtccctgt
<210>
<211>

<212>
<213>

102
642
ADN

<220>

<223>

<400> 102
gacatccaga

ttcacctgca

ggcaaggccce

cgcttcagcg

gaggacttcg

tgaccaacat
gcgtgagcecta
ccacaaaggg
ccgccgcectet
actctggcgce
tgtactccct
cctgtaacgt
acggccctcece
tgttccccce
tggtggtgga
tggaagtgca
tggtgtccgt
aggtgtccaa
agccccgcga
aggtgtccct
agtccaacgg
gctccttett
tcttctcectg

ccctgagect

Chudi khang thé

tgacccagag

aggccagcca

caaagctgct

gcagcggcag

ccacctacta

ggacccagtg
ctacttcgac
cccttcegtg
gggctgcctg
cctgacctcc
gtcctccgtce
ggaccacaag
ctgccccccce
aaagcccaag
cgtgtcccag
caacgccaag
gctgaccgtg
caagggcctg
gccccaggtyg
gacctgtctg
ccagcccgag
cctgtactct
ctccgtgatg

gggc

Trinh ty nhan tao

ccctagcettce

ggacgtgagc

gatctacagc

cggcaccgac

ctgccagcag

38213

gacaccgcca
tactggggcc
ttcccectgg
gtcaaggact
ggcgtgcaca
gtgaccgtgce
ccctccaaca
tgcecectgecce
gacaccctga
gaagatcccg
accaagccca
ctgcaccagg
ccctccagca
tacaccctgc
gtcaagggct
aacaactaca
cggctgaccg

cacgaggccc

ctgagcgcca
accgccgtcg
gccagctacc
ttcaccctga

cactacagca

-202-

cctacttctg

agggcaccac

ccccttgetce

acttccccga

ccttcececctge

cctcctctag

ccaaggtgga

ctgaatttct

tgatctcccg

aggtccagtt

gagaggaaca

actggctgaa

tcgaaaagac

ctccaagcca

tctacccctce

agaccacccc

tggacaagtc

tgcacaacca

gcgtcggega

cctggtatca

gctacaccgg

ccatcagcag

tcccactgac

cgcccgcecatce
cgtgaccgtg
ccggtccacc
gcccgtgacc
tgtgctgcag
cctgggcacc
caagcgggtg
gggcggaccc
gacccccgaa
taattggtac
gttcaactcc
cggcaaagag
catctccaag
ggaagagatg
cgatatcgcc
ccctgtgcectg
ccggtggcag

ctacacccag

ccgcgtgacc
gcagaagcct
cgtgccagac
cctgcaacca

ctttggccag

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344

60

120

180

240

300



ggcaccaagc
tctgatgagc
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcgce
<210>
<211>

<212>
<213>

103
ADN
<220>
<223>

<400> 103
caggtgaccc

agctgcgcett
caaccaccag
tacaacccag
tacctgcaaa
gaggactacg
agcagcgcct
tccgagtcta
gtgtcctgga
tccteccggcece
aagacctaca
gaatctaagt
tccgtgttcc
gtgacctgcg
gtggacggcy
acctaccggg
tacaagtgca

gccaagggcc

1344

tggagatcaa

aattgaaatc

ccaaagtaca

cagagcagga

cagactacga

ccgtcacaaa

Chudi khang thé

tggtggagag
tcagcggctt
gcaagggcct
ccctgaagag
tgaacagcct
gcgtgagcta
ccacaaaggg
ccgccgcetet
actctggcgce
tgtactccct
cctgtaacgt
acggccctcec
tgttccccce
tggtggtgga
tggaagtgca
tggtgtccgt
aggtgtccaa

agccccgcga

gcgtactgtg

tggaactgcc

gtggaaggtg

cagcaaggac

gaaacacaaa

gagcttcaac

Trinh tu nhén tao

cggcggceggce

cagcctcagce

ggagtgggtg

ccgctttacc

gcgegecgag

ctacttcgac

cccttcegtg

gggctgcctg

cctgacctcc

gtcctcegtce

ggaccacaag

ctgcccccecce

aaagcccaag

cgtgtcccag

caacgccaag

gctgaccgtg

caagggcctg

gccccaggtg

38213

gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcct

aggggagagt

gtcgtgcagc
accagcgaca
gcccacatct
atcagccgcg
gacaccgcca
tactggggcc
ttccececetgg
gtcaaggact
ggcgtgcaca
gtgaccgtgc
ccctccaaca
tgccctgcecc
gacaccctga
gaagatcccg
accaagccca
ctgcaccagg
ccctccagca

tacaccctgce

-203-

ctgtcttcat

gcctgctgaa

tccaatcggg

gcctcagcag

gcgaagtcac

gt

caggccgcag

tgggcgtyggg

ggtgggacga

acaacagcaa

cctactactg

agggcaccac

ccccttgete

acttccccga

ccttccctge

cctcctctag

ccaaggtgga

ctgaatttct

tgatctcccg

aggtccagtt

gagaggaaca

actggctgaa

tcgaaaagac

ctccaagcca

cttcccgcececa

taacttctat

taactcccag

caccctgacg

ccatcagggc

cctgagcctg

ctgggtccgce

cgtgaagcgc

gaacaccctg

cgcccgceatce

cgtgaccgtg

ccggtccacc

gcccgtgacc

tgtgctgcag

cctgggcacc

caagcgggtg

gggcggaccc

gacccccgaa

taattggtac

gttcaactcc

cggcaaagag

catctccaag

ggaagagatg

360
420
480
540
600

642

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080



accaagaacc
gtggaatggg
gactccgacg
gaaggcaacg
aagtccctgt
<210>
<211>

<212>
<213>

104
642
ADN

<220>

<223>

<400> 104
gacatccaga

atcacctgca
ggcaaggccc
cgcttcagcg
gaggacttcg
ggcaccaagc
tctgatgagc
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcgce
<210>
<211>

<212>
<213>

105
1344
ADN

<220>

<223>

<400> 105

aggtgtccct

agtccaacgg

gctccttett

tcttctectg

ccctgagcect

Chudi khéng thé

tgacccagag

aggccagcca

caaagctgct

gcagcggcag

ccacctacta

tggagatcaa

aattgaaatc

ccaaagtaca

cagagcagga

cagactacga

ccgtcacaaa

Chudi khéng thé

gacctgtctg

ccagcccgag

cctgtactct

ctccgtgatg

gggc

Trinh ty nhén tao

ccctagcettce
ggacgtgagc
gatctacagc
cggcaccgac
ctgccagcag
gcgtactgtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

Trinh ty nhan tao

38213

gtcaagggct
aacaactaca
cggctgaccg

cacgaggccc

ctgagcgcca
accgccgtcg
gccagctacc
ttcaccctga
cactacagca
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcct

aggggagagt

tctacccctce

agaccacccc

tggacaagtc

tgcacaacca

gcgtcggcega

cctggtatca

gctacaccgg

ccatcagcag

tcccactgac

ctgtcttcat

gcctgctgaa

tccaatcggg

gcctcagcag

gcgaagtcac

gt

cgatatcgcc

ccctgtgcetg

ccggtggcag

ctacacccag

ccgcgtgacg

gcagaagcct

cgtgccagac

cctgcaacca

ctttggcgcc

cttcccgceca

taacttctat

taactcccag

caccctgacg

ccatcagggc

caggtgaccc tggtggagag cggcggcggce gtcgtgcagc caggecgcag cctgcgectg

agctgcgctt tcagcggctt cagcctcagc accagcgaca tgggcgtggg ctggatccgce

caagccccag gcaagggcct ggagtgggtg gcccacatct ggtgggacga cgtgaagcgc

-204-

1140

1200

1260

1320

1344

60

120

180

240

300

360

420

480

540

600

642

60

120

180



tacaacccag
tacctgcaaa
gaggactacg
agcagcgcct
tccgagtcta
gtgtcctgga
tcctceccggece
aagacctaca
gaatctaagt
tccgtgttcce
gtgacctgcg
gtggacggcg
acctaccggg
tacaagtgca
gccaagggcce
accaagaacc
gtggaatggg
gactccgacg
gaaggcaacg
aagtccctgt
<210>
<211>

<212>
<213>

106
642
ADN

<220>

<223>

<400> 106
gacatcgtga

atcacctgca

ggcaaggccc

cgcttcagcg

ccctgaagag
tgaacagcct
gcgtgagcta
ccacaaaggg
ccgcecegcetcet
actctggcgce
tgtactccct
cctgtaacgt
acggccctcce
tgttcccccece
tggtggtgga
tggaagtgca
tggtgtcecgt
aggtgtccaa
agccccgcga
aggtgtccct
agtccaacgg
gctccttctt
tcttctcctg

ccctgagect

Chudi khéang thé

tgacccagag
aggccagcca

caaagctgct

gcagcggcag

ccgctttacc
gcgegecgag
ctacttcgac
cccttecegtg
gggctgcectg
cctgacctcc
gtcctccgte
ggaccacaag
ctgccccccce
aaagcccaag
cgtgtcccag
caacgccaag
gctgaccgtg
caagggcctg
gccccaggtg
gacctgtctg
ccagcccgag
cctgtactct
ctccgtgatg

gggc

Trinh tw nhdn tao

ccctagcttce

ggacgtgagc

gatctacagc

cggcaccgac

38213

atcagccgceg
gacaccgcca
tactggggcc
ttcccectgg
gtcaaggact
ggcgtgcaca
gtgaccgtgc
ccctccaaca
tgccctgcecc
gacaccctga
gaagatcccg
accaagccca
ctgcaccagg
ccctccagceca
tacaccctgce
gtcaagggct
aacaactaca
cggctgaccg

cacgaggccc

ctgagcgcca
accgccgtceg
gccagctacc

ttcaccctga

-205-

acaacagcaa

cctacttctg

agggcaccac

ccccttgete

acttccccga

ccttccctgce

cctcctctag

ccaaggtgga

ctgaatttct

tgatctcccg

aggtccagtt

gagaggaaca

actggctgaa

tcgaaaagac

ctccaagcca

tctacccctce

agaccacccc

tggacaagtc

tgcacaacca

gcgtcggcga
cctggtatca
gctacaccgg

ccatcagcag

gaacaccctg

cgcccgeatce

cgtgaccgtg

ccggtccacc

gcccgtgacc

tgtgctgcag

cctgggcacc

caagcgggtg

gggcggaccc

gacccccgaa

taattggtac

gttcaactcc

cggcaaagag

catctccaag

ggaagagatg

cgatatcgcc

ccctgtgcectg

ccggtggceag

ctacacccag

ccgcgtgacc

gcagaagcct

cgtgccagac

cctgcaacca

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344

60

120

180

240



gaggacttcg
ggcaccaagc
tctgatgagce
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcge
<210>
<211>

<212>
<213>

107
1344
ADN

<220>
<223>

<400> 107
caggtgaccc

agctgcgcett
caagccccag
tacaacccag
tacctgcaaa
gaggactacg
agcagcgcct
tccgagtcta
gtgtcctgga
tcctcecggece
aagacctaca
gaatctaagt
tcecgtgttece
gtgacctgcg
gtggacggcyg
acctaccggg

tacaagtgca

ccacctacta

tggagatcaa

aattgaaatc

ccaaagtaca

cagagcagga

cagactacga

ccgtcacaaa

Chudi khéng thé

tggtggagag
tcagcggcett
gcaagggcct
ccctgaagag
tgaacagcct
gcgtgagcta
ccacaaaggg
ccgccecgcectet
actctggcgce
tgtactccct
cctgtaacgt
acggccctcce
tgttcccccce
tggtggtgga
tggaagtgca
tggtgtccgt

aggtgtccaa

ctgccagcag
gcgtactgtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

Trinh tu nhan tao

¢ggcggcgge

cagcctcagc

ggagtgggtg

ccgctttacc

gcgegcecgag

ctacttcgac

cccttceegtg

gggctgcctg

cctgacctcc

gtcctcecgtce

ggaccacaag

ctgccccccce

aaagcccaag

cgtgtcccag

caacgccaag

gctgaccgtg

caagggcctg

38213

cactacagca
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcecct

aggggagagt

gtcgtgcagc
accagcgaca
gcccacatct
atcagccgcg
gacaccgccg
tactggggcc
ttccceccectgg
gtcaaggact
ggcgtgcaca
gtgaccgtgce
ccctccaaca
tgccctgcece
gacaccctga
gaagatcccg
accaagccca
ctgcaccagg

ccctccagca

-206-

tcccactgac
ctgtcttcat
gcctgctgaa
tccaatcggg
gcctcagcag
gcgaagtcac

gt

caggccgcag
tgggcgtggg
ggtgggacga
acaacagcaa
tgtacttctg
agggcaccac
ccccttgcetce
acttccccga
ccttcectge
cctcctctag
ccaaggtgga
ctgaatttct
tgatctcccg
aggtccagtt
gagaggaaca
actggctgaa

tcgaaaagac

ctttggccag
cttcccgceca
taacttctat
taactcccag
caccctgacg

ccatcagggce

cctgcgcectg

ctggatccgce

cgtgaagcgce

gaacaccctg

cgcccgcecatc

cgtgaccgtg

ccggtccacc

gcccgtgacc

tgtgctgcag

cctgggcacc

caagcgggtg

gggcggaccc

gacccccgaa

taattggtac

gttcaactcc

cggcaaagag

catctccaag

300

360

420

480

540

600

642

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gccaagggcc
accaagaacc
gtggaatggyg
gactccgacg
gaaggcaacg
aagtccctgt
<210>
<211>

<212>
<213>

108
642
ADN

<220>
<223>

<400> 108
gacatccaga

atcacctgca
ggcaaggccc
cgcttcagcg
gaggacttcg
ggcaccaagc
tctgatgagc
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcge
<210>
<211>

<212>
<213>

109
1344
ADN

<220>

<223>

<400> 109

agccccgcega

aggtgtccct

agtccaacgg

gctccttctt

tcttctecctg

ccctgagcect

Chudi khéang thé

tgacccagag

aggccagcca

caaagctgct

gcagcggcag

ccacctacta

tggagatcaa

aattgaaatc

ccaaagtaca

cagagcagga

cagactacga

ccgtcacaaa

Chudi khéang thé

gccccaggtg

gacctgtctg

ccagcccgag

cctgtactct

ctccgtgatg

gggc

Trinh ty nhdn tao

ccctagcettce
ggacgtgagc
gatctacagc
cggcaccgac
ctgccagcag
gcgtactgtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

Trinh ty nhdn tao

38213

tacaccctgc
gtcaagggct
aacaactaca
cggctgaccg

cacgaggccc

ctgagcgcca
accgccgtceg
gccagctacc
ttcaccctga
cactacagca
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcct

aggggagagt

ctccaagcca

tctacccctce

agaccacccc

tggacaagtc

tgcacaacca

gcgtcggcga

cctggtatca

gctacaccgg

ccatcagcag

tcccactgac

ctgtcttcat

gcctgctgaa

tccaatcggg

gcctcagcag

gcgaagtcac

gt

ggaagagatg

cgatatcgcc

ccctgtgcetg

ccggtggeag

ctacacccag

ccgcgtgagce

gcagaagcct

cgtgccagac

cctgcaacca

ctttggccag

cttccecgcecceca

taacttctat

taactcccag

caccctgacg

ccatcagggc

caggtcaccc tgaaggagag cggcccaacc ctggtgaagc caacccagac cctgaccctg

acctgcagct tcagcggctt ctccctgagc accagcgaca tgggcgtggg ctggattcgce

-207-

1080

1140

1200

1260

1320

1344

60

120

180

240

300

360

420

480

540

600

642

60

120



caaccaccag

tacaacccag

gtgctgacca

gtggactacg

agcagcgcct

tccgagtcta

gtgtcctgga

tccteccggece

aagacctaca

gaatctaagt

tccgtgttce

gtgacctgcg

gtggacggcg

acctaccggg

tacaagtgca

gccaagggcec

accaagaacc

gtggaatggg

gactccgacg

gaaggcaacg

aagtccctgt

<210>

<211>

<212>
<213>

110
642
ADN

<220>

<223>

<400> 110
gacatccaga

atcacctgca

ggcaaggccc

gcaaggccct
ccctgaagag
tgaccaacat
gcgtgagcta
ccacaaaggg
ccgccgcetcet
actctggcgce
tgtactccct
cctgtaacgt
acggccctcecce
tgttccccecce
tggtggtgga
tggaagtgca
tggtgtccgt
aggtgtccaa
agccccgcga
aggtgtccct
agtccaacgg
gctccttctt
tcttctcctyg

ccctgagect

Chudi khang thé

ggagtggctg

ccgcctgacc

ggacccagtg

ctacttcgac

cccttecegtg

gggctgcctg

cctgacctcc

gtcctccgte

ggaccacaag

ctgccccccce

aaagcccaag

cgtgtcccag

caacgccaag

gctgaccgtg

caagggcctg

gccccaggtg

gacctgtctg

ccagcccgag

cctgtactct

ctccgtgatg

gggc

Trinh tuyu nhan tao

38213

gcccacatct
atcaccaagg
gacaccgcca
tactggggcc
ttccecectgg
gtcaaggact
ggcgtgcaca
gtgaccgtgc
ccctccaaca
tgccctgcececce
gacaccctga
gaagatcccg
accaagccca
ctgcaccagg
ccctccagca
tacaccctgc
gtcaagggct
aacaactaca
cggctgaccg

cacgaggccce

ggtgggacga

acaccagcaa

cctacttctg

agggcaccac

ccccttgcetce

acttccccga

ccttccctge

cctcctctag

ccaaggtgga

ctgaatttct

tgatctcccg

aggtccagtt

gagaggaaca

actggctgaa

tcgaaaagac

ctccaagcca

tctacccctc

agaccacccce

tggacaagtc

tgcacaacca

cgtgaagcgc

gaaccaggtg

cgcccgeatce

cgtgaccgtg

ccggtccacc

gcccgtgacc

tgtgctgcag

cctgggcacc

caagcgggtg

gggcggaccc

gacccccgaa

taattggtac

gttcaactcc

cggcaaagag

catctccaag

ggaagagatg

cgatatcgcc

ccctgtgcetg

ccggtggcag

ctacacccag

tgacccagag ccctagcttc ctgagcgcca gcgtcggcga ccgcgtgagce

aggccagcca ggacgtgagc accgccgtcg cctggtatca gcagaagcct

caaagctgct gatctacagc gccagctacc gctacaccgg cgtgccagac

-208-

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344

120

180



cgcttcagcg gcagcggcag
gaggacttcg ccgtgtacta
ggcaccaagc tggagatcaa
tctgatgagc aattgaaatc
cccagagagg ccaaagtaca
gagagtgtca cagagcagga
ctgagcaaag cagactacga
ctgagctcgc ccgtcacaaa
<210> 111

<211> 8

<212> PRT

<213> Trinh tw nhén t
<220>

<223> Trinh tu epitop
<400> 111

Leu Leu Arg Arg Ala Gl
1 5
<210> 112

<211> 11

<212> PRT

<213> Trinh tyu nhén t
<220>

<223> Trinh tu epitop
<400> 112

Tyr Arg Ala Ala

cggcaccgac
ctgccagcag
gcgtactgtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

ao

y Val Thr

ao

1 5

<210> 113

<211> 111

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Mién globulin mién dich
<400> 113

38213

ttcaccctga
cactacagca
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcecct

aggggagagt

Val His Leu Arg Asp Arg Ala

10

ccatcagcag

tcccactgac

ctgtcttcat

gcctgctgaa

tccaatcggg

gcctcagcag

gcgaagtcac

gt

cctgcaacca

ctttggccag

cttcccgceca

taacttctat

taactcccag

caccctgacg

ccatcagggc

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

1

5

10

-209-

15

240

300

360

420

480

540

600

642



Gln

Gly

Lys

Arg

65

Pro

Glu

Arg

Ile

Leu

50

Phe

Leu

Val

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

<220>
<223>

<400>

Ala

Ser

35

Leu

Ser

Glu

Pro

114
120
PRT

Trinh ty nhdn tao

A

Mién

114

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Leu

Met

Tyr

50

Gly

His

Lys

Ser

35

Ile

Arg

Met

Thr

20

Phe

Ile

Gly

Glu

Trp
100

Met

Met

Tyr

Ser

Asp

85

Thr

Ser

Asn

Val

Gly

70

Asp

Phe

Cys

Trp

Ala

55

Ser

Thr

Gly

Arg

Phe

40

Ser

Gly

Ala

Gly

globulin mié&n dich

Leu

Leu

20

Trp

Ser

Phe

Ser

Val

Ser

Val

Gly

Thr

Ser
85

Glu

Cys

Arg

Gly

Ile

70

Leu

Ser

Thr

Gln

Gly

55

Ser

Arg

Gly

Ala

Thr

40

Gly

Arg

Ser

38213

Ala

25

Gln

Asn

Thr

Met

Gly
105

Gly

Ser

25

Pro

Asp

Asp

Glu

Ser

Gln

Gln

Asp

Tyr

90

Thr

Gly

10

Gly

Glu

Thr

Asn

Asp
90

-210-

Glu

Lys

Gly

Phe

75

Phe

Lys

Leu

Phe

Arg

Tyr

Ala

75

Thr

Asn

Pro

Ser

60

Arg

Cys

Leu

Val

Thr

Arg

Tyr

60

Lys

Ala

Ile

Gly

45

Gly

Leu

Gln

Glu

Lys

Phe

Leu

45

Ser

Asp

Leu

Asp

30

Gln

Val

Thr

Gln

Ile
110

Pro

Ser

30

Glu

Asp

Thr

His

Asn

Pro

Pro

Ile

Ser

95

Lys

Gly

15

Asn

Trp

Ser

Leu

Tyr
95

Ser

Pro

Ala

His

80

Lys

Gly

Ser

Val

Val

Tyr

80

Cys



Ala Arg His Ser

38213

100 105

Gly Thr Ser Val Thr Val Ser Ser

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

<220>
<223>

<400>

115 120

115

14

PRT

Trinh ty nhdn tao

Trinh tu epitop

115

Ala Ile Ser Leu Ala Pro Lys Ala Gln Ile

1

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

<220>
<223>

<400>

5 10

116
16
PRT
Trinh tg nhdn tao

Trinh tu epitop

116

Ala Ala Phe Pro Glu Asp Arg Ser Gln Pro

1

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

<220>
<223>

<400>

5 10

117
107
PRT
Trinh tuy nhdn tao

Mién globulin mién dich

Asp Ile Val Met Thr Gln Ser His Lys Phe

1

5 10

Asp Arg Val Ser Phe Thr Cys Lys Ala Ser

20 25

Val Ala Trp Tyr Gln Gln Lys Pro Gly Gln

35 40

-211-

Asn Ser Asn Tyr Tyr Ala Met Asp Tyr Trp Gly Gln

110

Lys Glu Ser Leu

Gly Gln Asp Cys Arg Phe
15

Met Ser Thr Ser Val Gly
15

Gln Asp Val Asn Thr Ala
30

Ser Pro Lys Leu Leu Ile
45



Tyr Ser Ala Ser

50

Ser Gly Ser Gly

65

Glu Asp Leu Ala

Thr Phe Gly Ala

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

<220>
<223>

<400>

Gln

1

Thr

Asp

Trp

Leu

65

Phe

Cys

Gly

Val

Leu

Met

Leu

50

Lys

Leu

Ala

Gln

118
122
PRT

100

Trinh tu

Mién

118

Thr

Ser

Gly

35

Ala

Ser

Met

Arg

Gly
115

Tyr

Thr

Leu

85

Gly

nhédn tao

Arg

Asp

70

Tyr

Thr

Tyr
55
Phe

Tyr

Lys

Thr

Thr

Cys

Leu

globulin mién dich

Leu

Leu

20

Val

His

Arg

Ile

Ile

100

Thr

Lys

Thr

Gly

Ile

Leu

Ala

85

Glu

Thr

Glu

Cys

Trp

Trp

Thr

70

Ser

Asp

Leu

Ser

Ser

Ile

Trp

55

Ile

Val

Tyr

Thr

Gly

Phe

Arg

40

Asp

Ser

Asp

Gly

Val
120

38213

Gly

Phe

Gln

Glu
105

Pro

Ser

25

Gln

Asp

Lys

Thr

Val

105

Ser

Val

Thr

Gln

90

Leu

Gly

10

Gly

Pro

Val

Asp

Ala

90

Ser

Ser

-212-

Pro

Ile

75

His

Lys

Ile

Phe

Ser

Lys

Thr

75

Asp

Tyr

Asp Arg Phe Thr Gly

60

Ser Ser Val Gln Ala

80

Tyr Ser Ile Pro Leu

Leu

Ser

Gly

Arg

60

Ser

Thr

Tyr

Gln

Leu

Lys

45

Tyr

Ser

Ala

Phe

Pro

Ser

30

Gly

Asn

Ser

Thr

Asp
110

95

Ser

15

Thr

Leu

Pro

Gln

Tyr

95

Tyr

Gln

Ser

Glu

Ala

Val

80

Phe

Trp





