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(57) Sang ché dé cap dén khang thé ndi bao hoa khang thy thé yéu to sinh truéng twong tur
insulin-1 (IGF-1R - insulin like growth factor receptor -1), hodc manh gan két IGF-1R noi
bao hoa cta no; thé lai cua chuot duoc chon tur thé lai 1-4757, 1-4773, 1-4775, 1-4736 va 1-
4774 twong tng duoc ndp luu tai Ngan hang gidng va vi sinh vat, Vién Pasteur Phap vao
ngay 30 thang 05 nam 2013, ngay 26 thang 06 nam 2013, ngay 26 thang 06 nam 2013,
ngay 24 thang 04 nim 2013 va ngdy 26 thang 06 nam 2013; thé tiép hop khang thé-dugc
chat chtra khang thé ndi bao hoa khang IGF-1R nay, hodc manh gén két IGF-1R ndi bao
héa ciia nod, dugc tiép hop voi duoc chat gay doc té bao; duge pham chira khang thé noi
bao hoa khang IGF-1R nay va it nhat mot ta duoc va/hodc ta dugc dan thude dugce dung;
va dugc pham chira thé tiép hop khang thé-duoc chit néu hén va it nhit mot ta duoc
va/hoic ta duoc dan thude duge dung.
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Linh vue k§ thuat dwoc dé cap

Sang ché d& cap dén khang thé khang thé don dong, c6 kha nang gén két voi IGF-
IR, cling nhu trinh ty axit amin va axit nucleic ma ho4 khang thé nay. Theo mot khia
canh, séng ché d& cap dén khang thé ndi bao héa, hodc manh gin két voi khang nguyén
ctia n6, c6 kha nang gan két v6i IGF-1R va, bing cach tao qué trinh ndi bao héa IGF-IR,

dang dugc ndi bao hda vao té bao.
Tinh trang k§ thuit ciia sang ché

Thu thé yéu t6 sinh truéng tuong tu insulin 1 (insulin-like growth factor 1
receptor) duoc goi 1a IGF-1R (con duge goi la IGFIR hodc IGF-IR) la thu thé c6 hoat
tinh tyrosin kinaza c6 70% tuong ddng vé6i thu thé insulin IR. IGF-1R 1a glycoprotein c6
phan t& lugng khoang 350.000. N6 1a thu thé tetrame khac loai ma mdi mot nira ctia nd
dugce lien két boi cac cau disulfua - bao gém tiéu don vi o ngoai bao va tiéu don vi B
xuyén mang. IGF-1R gin két v6i IGF1 va IGF2 véi 4i luc rit manh (Kd #1 nM) nhung
lai ¢6 kha ning gin két v6i insulin véi 4i luc yéu hon tir 100 dén 1000 1an. Nguoc lai, IR
ohn két v6i insulin v6i 4i luc rAt manh nhung IGF chi gin két v6i thu thé insulin véi 4i
luc yéu hon 100 1in. C4c mién tyrosin kinaza ctia IGF-1R va IR ¢6 mirc do tuong ddng
trinh ty rAt cao mic di cac ving c6 mirc d6 tuong dong thip hon tuong tng lién quan
dén ving giau xystein nim trén tiéu don vi a va phén c6 dau tan cting C cia tiéu don vi
B. Su khac nhau vé trinh ty quan sét dugc & tiéu don vi o nim trong ving gin két ciia cac
phéi tir va do d6 tuong tmg ndm & diém xuét phat c6 4i luc tuong d6i ciia IGF-1R va IR
db6i vai cac IGF va insulin. Su khc nhau v& phan c¢6 du tin cling C cua tiéu don vi B tao
ra su khac biét trong qua trinh truyén tin hiéu cda hai thu thé nay; qua trinh phan bao, qua
trinh biét hoda va tac dong khang lai su gay chét té bao theo chuong trinh do IGF-1R gay
ra, ddng thoi qua trinh hoat héa IR chi yéu lién quan dén céc tic dong & mirc do cua qua
trinh trao di chét. |

Céc protein tyrosin kinaza cta bao tuong dugc hoat hoa bang cach gin két phdi tir

v6i mién ngoai bao cua thu thé. V€ phan minh, qua trinh hoat héa céc kinaza li€n quan

dén qué trinh kich thich cic chat nén khac nhau trong ndi bao, bao gbém IRS-1, IRS-2,
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Shc va Grb 10. Hai chit nén chinh ctia IGF-1R 13 IRS va Shc gdy ra phin 16n cic tic
dong sinh trudng va biét hoa lién quan dén viéc gin két cac IGF véi thy thé nay bing
cich hoat hoa nhiéu phén tr tdc dong nam sau. Do d6, su sén ¢6 cic chit nén c6 thé tao
ra tac dong sinh hoc cubi lién quan dén qua trinh hoat héa IGF-1R. Néu IRS-1 chiém uu
thé, thi c4c t& bao nay c6 xu hudng ting sinh va bién dbi. Khi She bi kim ham, thi cac té
bao nay lai ¢6 xu huéng biét hda. Dudng nhu qua trinh chi yéu lién quan dén céc tac
dong bao vé chdng lai su gy chét té bao theo chuong trinh 1a qué trinh phosphatidyl-
inositol 3-kinaza (PI 3-kinaza).

Vai trd ctia hé IGF trong qua trinh sinh bénh ung thu c6 thé 14 d6i twong nghién
ctru sdu rong trong chuc nam gan ddy. Méi quan tdm nay nay sinh sau khi phat hién ra
rang trén thuc té ngoai cac dic tinh phan bao va chdng lai su giy chét t& bao theo chuong
trinh, IGF-1R dudng nhur 13 cAn thiét d6i voi su thiét 1ap va duy tri kiéu hinh bién nap.
Trén thuc té, d4 nhan théy réng su biéu hién qué muc hodc su hoat héa co dinh ciia IGF-
IR trong rat nhidu té bao, dén dén su phat trién cua cac t& bao nay doc 1ap v6i nén mang
trong moi trudng khong chira huyét thanh bao thai bo, va tao ra cac khéi u & chudt nhét
trui 16ng. Chinh dic tinh ny khong phai 14 dic tinh duy nhat do c6 rat nhidu san phim
khac nhau chitra gen biéu hién qua mitc ¢6 thé bién nap céc té bao, bao gdm nhiéu thu thé
ctia cac  yéu td sinh trudong. Tuy nhién, viée phat hién quan trong ma da dugc ching
minh mét cach rd rang vé vai trd chinh gy ra boi IGE-1R trong qué trinh bién nap 1 cac
té bao IGF-1R’, trong d6 gen m3 ho4 IGF-1R di khéng duoc hoat hoa, khé c6 thé bién
nap hoan toan béi cic tdc nhan khic nhau ma thudng cé kha ning bién nap cac té bao
nay, nhu protein E5 ctia virut papiloma ctia bo, sy biéu hién qua mirc EGFR hoic
PDGFR, khang nguyén T cia SV 40, ras di dugc hoat héa hoic t6 hop cia hai yéu t6 néu

sau nay.

IGF-1R dugc biéu hién trong nhidu khéi u va dong khébi u va cac IGF 1am gia ting
su phat trién ctia khdi u bang cach gin ching véi IGF-1R. Céc 1y 18 khéc lién quan dén
vai trd ctia IGF-1R trong qua trinh sinh bénh ung thu xuét phat tir cac nghién ciru sir dung
cac khang thé don dong ciia chudt hudng t6i thu thé hodc sit dung cac tinh trdi Am cia
IGF-1R. Trén thuc té, cac khang thé don dong ciia chudt huéng t6i IGE-1R c6 thé trc ché
qué trinh ting sinh ciia nhidu dong té bio trong méi truong nudi ciy va su phat trién cua
cac té bao cta khdi u in vive. Tuong tu, di nhan thiy ring tinh tréi 4m cua IGF-1R c6

khé néng trc ché qua trinh tang sinh ctia khoi u.
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Trong hoan canh nhu vay, trong thoi gian dai IGF-1R da va dang duoc xem la
dich quan trong trong linh vuc bénh ung thu. Nhiéu du 4n huéng t6i IGF-1R (khang thé
nhan tao hodc khang thé cua ngudi hodc phan tir nho) duge bit ddu dé phat trién cac
khang thé IGF-1R nhim diéu tri bénh ung thu va hon 70 thir nghiém 1am sang da dugc
thuc hién & cac chi dinh khac nhau. Tuy nhién, cho dén nay, chua timg ¢6 du 4n nao
thanh cong va ciing khong c6 khang thé IGF-1R trén thi truong mic du su biéu hién qua
murc thudong xuyén ctia dich nay da duge mo ta dbi v&i nhiéu bénh nhén trong mot loat

cac chi dinh.

Hon nita, mot loat thtr nghiém 1am sang lién quan dén khéng thé khang IGF-1R
két hop v6i khang thé khang EGFR dé hudng tdi ca EGFR 14n IGF-1R, déu khong phai
13 c4c khang thé trong s cdc khang thé nay c6 thé dugc str dung dé diéu tri cho bénh

nhan bi dot bién KRAS.

Do d6, IGF-1R hién khéng dugce coi 1a dich quan trong va trong nghién ctru vé cac
khéng thé ding dé didu tri tidm ning, IGF-IR dudng nhu khong dugc coi 12 mbi quan

tAm cu thé.

Tuy nhién, ciing c6 thong bao ring cac cb ging dé san xuét cac khang thé IGF-1R
13 nhim huéng téi cac khang thé trdn, tirc 13 cac khang thé hitu ich béi cac dic tinh noi
tai ctia chung. V& mit nay, IGF-1R dugc xem 1a dich khong thich hop dé tao ra thé tiép
hop mién dich nhu thé tiép hop khang thé-duge chét do IGE-IR dugc md ta la dich ciing
duoc bidu hién rong rii béi cac té bao binh thuong, ké ca té bao ctia mach méu. Vé nghia
nay, da c6 thong bao rang khang thé IGF-1R méi day, tirc 1a AVE1642, dugc phét trién
1am khéng thé trin ma khong gin véi dugc chit. N6 twong tu nhu cac khang thé IGF-1R
khac hién dang dugc phat trién va v6i toan bd ching déu khong thanh cong trong céc thir
nghiém 1am sang. |
Ban chét ky thuit ciia sang ché

Theo mdt khia canh, muc dich cia sang ché 13 dé cap dén khang thé IGF-1R gin
két dac hiéu v6i IGF-1R va thich hop dé gén véi dugc chét. Cu thé hon, sang ché dé cip
dén khang thé IGF-1R c6 céc dic tinh cu thé nhu khang thé nay la khang thé chon loc tbi

uu duge st dung dé gin vao thé tiép hop mién dich.
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Theo mot phuong an thtr nhét, sing ché dé cip dén khang thé, hodc manh gin két
v6i khang nguyén ciia né, i) gan két voi IGF-1R ctia nguoi, va ii) duoc ndi bao hda sau
khi gin két voi IGE-1R ctia nguoi.

Cu thé, sang ché d& cap dén khang thé nodi bio héa khang thu thé yéu t6 sinh
truéng twong tu insulin-1 (IGF-1R - insulin like growth factor receptor -1), hodc manh

gin két IGF-1R ndi bao héa clia no, trong d6 khang thé nay duoc chon tir:

a. khang thé chira ba ving CDR chudi nang c6 trinh tu nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba vuing CDR chudi nhe c6 trinh tu nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11;

b. khang thé chira ba ving CDR chudi ning c6 trinh tw nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba ving CDR chudi nhe ¢6 trinh ty nhu néu
trong SEQ ID NO.10, SEQ ID NO.5 va SEQ ID NO.11;

c. khang thé chira ba ving CDR chudi ning c6 trinh tu nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba ving CDR chudi nhe c6 trinh tu nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.12; va

d. khang thé chira ba ving CDR chudi niang c6 trinh ty nhu néu trong SEQ ID
NO.§, SEQ ID NO.2 va SEQ ID NO.3 va ba ving CDR chudi nhe c6 trinh tu nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11.

Sang ché ciing dé cap dén thé lai ctia chudt duoc chon tir thé lai 1-4757, 1-4773, 1-
4775, 1-4736 va 1-4774 tuong tmg dugc ndp luu tai Ngan hang gidng va vi sinh vat, Vién
Pasteur Phap vao ngay 30 thang 05 ndm 2013, ngay 26 thang 06 nam 2013, ngay 26
thang 06 ndm 2013, ngay 24 thang 04 nim 2013 va ngay 26 thang 06 nam 2013.

Sang ché ciing dé cap dén thé tiép hop khang thé-duoc chét chira khang thé noi
bao héa khang IGF-1R, hodc méanh gén két IGF-1R ndi bao héa cia n6, nhu néu trén,
duoc tiép hop v6i duge chit gay doc té bao.

Sang ché ciing d& cap dén duoc phdm chira khang thé ndi bao héa khang IGF-1R
nhu néu trén va {t nhit mot ta duge va/hoic ta dugc dan thude dugce dung.

Sang ché ciing d& cap dén dugc phdm chira thé tiép hop khang thé-dugc chat nhu

néu trén va it nhat mot ta duoc va/hoic ta duge dan thudc dugc dung.
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Mo ta van tat cac hinh vé

Céc dic diém va vu diém khéc ctia sang ché s& dugc mo ta chi ti€t hon phian mo ta

dudi day cung cac hinh v€ kém theo.

Fig.1: Vi du v& dic tinh gin két Biacore thu duge bang 3 khang thé trén hIGF-1R
ECD duoc bét gift boi khang thé khang trinh tu danh diu His.

Fig.2: So dd 1ap ban dd epitop dugc xac dinh tir bang gdm 15 khang thé don dong
khang hIGF-1R tuong thich v4i 5 nhom epitop dd xac dinh duoc. Cac nhom dugc danh
s6 khong dugc lién két véi vi trf lién quan dén trinh tu cling nhu cu tric 3D cia khéng

nguyén.

Fig.3A-Fig.3C: Khang thé gfn két v6i IGF-1R tu nhién cia ngudi bang cdch phan
tich FACS. Fig.3A thé hién duong cong chuén do, trén dong t& bao MCF-7, clia mot
khang thé khang IGF-1R thé kham dai dién dbi v6i m&i nhom tao cum epitop. MFI thé
hién cuong d6 phat huynh quang trung binh. Fig.3B thé hién ECs, cia khang thé khang
IGF-1R ctia chudt va khang thé thé kham khang IGF-1R trén dong té bao MCF-7. Fig.3C
thé hién B, ctia khang thé thd kham khang IGF-1R trén dong té bao MCF-7.

Fig.4A va Fig.4B: Danh gid kha nang nhéan dién hIGF-1R bing cach st dung cac
t& bao d3 dugc chuyén nhidm véi céc té bao chua nhiém bénh. Fig.4A thé hién duong
cong chuin d ctia mot khang thé khang IGF-1R thé kham dai dién ctia mdi nhém tao
cum epitop trén dong té bao IGF-1R". MFI thé hién cudong do phat huynh quang trung
binh. Fig.4B thé hién kha ning gin két ciia mot khang thé khang IGF-1R thé kham dai
dién cua mdi nhém tao cum epitop trén dong té bao IGF-1R™ clia ngudi. MFI thé hién

cuong d6 phat huynh quang trung binh.

Fig.5A va Fig.5B: Danh gia tinh ddc hi¢u cua cac Ab véi hIGF-1R va hIR bing
cach st dung céc té bao da duogc chuyén nhiém bénh. Fig.5A thé hién kha nang gan két
ctia Ab khang IGF-1R cua chudt trén dong té bao da chuyén nhiém hIR". Fig.5B thé hién
kha ning gan két ciia Ab khang IGF-1R th8 kham trén dong té bao IR+. MFI thé hién
cuong do phat huynh quang trung binh. Trong bang A va B, khang thé khang hIR dang
c6 trén thi truong duge mé ta 1a GROS (Calbiochem) duoc sir dung 1am khang thé ddi

ching duong.
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Fig.6: Kha ndng gén két ciia Ab khang IGF-1R ctia chudt trén dong t€ bao IM-9.
MFI thé hién cudng d6 phat huynh quang trung binh. Mab khang hIR GRO5 dugc st
dung 1am khéang thé ddi ching duong.

Fig.7A, Fig.7B va Fig.7C: Péanh gid kha nang nhén dién cia IGR-1R cuia khi.
Fig.7A thé hién dudng cong chuin do ctia mot khéng thé.khéng IGF-1R thé kham dai
dién ciiz mdi nhém tao cum epitop trén dong té bao COS-7. MFI thé hién cudng do phat
huynh quang trung binh. Fig.7B thé hién ECs, ctia khang thé khang IGF-1R cua chudt 1an
khang thé thé kham khang IGF-1R trén dong té bao COS-7. Fig.7C thé hién ECs, clia
khang thé thé kham khang IGF-1R trén ca c4c té bao d4 dugc chuyén nhiém hIGF-1R"
1An cAc té bao COS-7. GRI1L (Calbiochem) dugc sir dung lam khang thé ddi ching

duong.

Fig.8: So sanh kha ning gin két ciia c208F2 trén hIGF-1R ECD hogc IGF-1R
ECD cua khi Cynomolgus bang cach sir dung thit nghiém Biacore. Db thi cam bién thu
duoc trén Biacore X100 dua trén k§ thudt SPR bing cach sit dung chip cam bién CM5
duoc hoat héa véi nhidu 11000 RU cua khang thé His khang Tag cua chudt nhit duge
ghép héa hoc vao nén carboxymetyl dextran. Thtt nghiém dugc thuc hién véi tbc d6 dong
bing 13 30pL/phit & nhiét do 25°C bang cach st dung HBS-EP+ 1am dung dich dém
chay va dung dich dém pha lodng mau. Fig nay thé hién su xép chdng ctia 4 d thi cam
bién ddc 1ap dugce dudi thing trén truc x khi bit diu tiém dich rira giai 14n dau tién va trén
truc y boi mirc nén dugc xac dinh ngay trudc khi tiém 14n dAu tién nay. Db thi cam bién
thu dudc cling vdi viée bat giit trinh tu clia ngudi cia IGF-1R hoa tan tai t6 hop dugc
dénh ddu bing céc hinh thoi. DY thi cam bién thu dugc cling v6i viée bt giit trinh tw cua
khi ctia IGF-1R hoa tan tai tb hop dugc biéu thi béi cac hinh tam giac. Céc ky hiéu mau
tring twong tmg véi cac vong trong (5 l4n tiém chét dém hoat dong) va cc ky hiéu mau
den tuong g vdi cac 1an tiém cua khoang néng d6 cua c208F2 (5, 10, 20, 40 va 80 nM).

Fig.9: Dénh gia tac dung noi tai clia khang thé khang hIGF-1R déi v6i qua trinh
phosphoryl hoa thu thé so véi IGF1.

Fig.10: Qué trinh tic ché kha ning phosphoryl hoa IGF-1R dé d4p tmg v6i IGF-1
bdi khang hIGF-1R cta chudt.



31232

Fig.11: Qu4 trinh gin két bé mit cta té bao cua khang thé khdng IGF-1R dugc
didu hoa giam & nhiét do 37°C. Cac té bao MCF-7 dugc 0 & nhiét do 4°C hodc 37°C
trong 4 gidr v6i 10pg/mL ciia m&i Ab. Fig nay thé hién AMFI.

Fig.12A va Fig.12B: Phan hiy bé mit khang thé. Khang thé gan két véi bé mit té
bao dugc danh gia sau 10, 20, 30, 60 va 120 phut & nhiét do 37°C. Fig.12A thé hién %
IGF-1R con lai so véi cudng do tin hidu duoc do & nhiét do 4°C. Fig.12B thé hién két
qua tinh toén thoi gian ban thai bang cach st dung phdn mém Prims va sit dung qué trinh

didu chinh sy phan hiy theo ham sé mii.

Fig.13: Dong hoc cia qué trinh ndi bao hda cua khéng thé dugc danh gia bang cac
phén tich FACS. Cac té bao dugc 1 véi 10ug/mL Ab ctia chudt trong 0, 30 hodc 60 phut
& nhiét do 37°C. Cac té bao dugc thdm thiu hodc khong duge thim thiu va dugc v véi
Alexa 488 khang IgG cta chudt nhat thir cip. Mang tuong ting v6i qua trinh thAm thAu
w/o cua cudng d6 tin hiéu. Téng sb twong tng véi cuong d6 tin hidu sau khi tham thiu té
bao va bao chét tuong tmg v6i Ab duge ndi bao héa. Tén ctia mdi khang thé di duoc

danh gia dugc mo ta trén dinh ctia moi do thi.

Fig.14A va Fig.14B: Hinh v& ctia qué trinh ndi bao hoa Ab. Fig.14A: Céc té bao
MCEF-7 dugc u v6i m208F2 trong 20 phut & nhiét d0 4°C va rua trude khi u [a)] & nhiét
do 37°C trong 15 [b)], 30 [c)] va 60 [d)] phut. Cac t& bao dugc cb dinh va thdm thiu.
m208F2 Ab duoc phat hién bing cach st dung IgG Alexa488 khang chudt nhit va Lamp-
1 duoc phat hién bang khang thé khang Lamp-1 ctia thé va bang IgG Alexa 555 khang
tho thir cAp. Fig.14B (Phan I dén III): Céc té bao MCF-7 dugc 1 trong 30 phit & nhiét do
37°C v6i mdi khang thé khang hIGF-1R khéc ciia chudt can thir nghiém va sau d6 dugc
nhudém nhu dugc md ta trén day. Qua trinh ddng dinh vi duge xac dinh bang cach st
dung qu4 trinh nhung danh ddu ddng dinh vi ctia phin mém v& hinh 4nh J.

Fig.15: Lién quan dén qu4 trinh lysosom trong qua trinh phan hiy khang thé.

Fig.16: Panh gia kha ning gin két cta khang thé khang hIG-1R ciia chudt & cac
d(f). pH khéac nhau. EC50 thu dugc tir qua trinh gin két cia cac khang thé khac nhau dugc
danh gia tréen MCF-7 bang cach st dung chit dém vé6i khoang do pH khéc nhau niam
trong khoang tir 5 dén 8.
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Fig.17: Panh gia kha ning ciia Ab khang IGF-1R d3 chon dé tao ra doc tinh té bao
trén thir nghiém Fab-ZAP. A) Céc té bao MCF-7 dugc @ v6i khang thé thé kham khang
IGF-1R c6 ndng do ting dan két hop véi bo kit Fab-ZAP cuia nguoi. Kha ning song sét
ctia té bao duoc do bing cach st dung thir nghiém dénh gia su sng s6t ciia té bao phat
quang CellTiter-Glo®. Khang thé thé kham c9G4 duoc sir dung 1am khang thé khéng
lién quan. B) ICs, thu dugc tir cac két qua duge mo ta trong phan A).

Fig.18: Méi lién quan giita i) kha ning gay doc té bao, ii) sy anh huéng ctia do pH
d6i voi qua trinh gin két Ab/IGF-1R, iii) tac dung ctia Ab ddi véi qua trinh phosphoryl
héa tao ra boi IGE-1 cta IGE-1R va iv) xép nhém khang thé.

Fig.19A-Fig.19D: Dic tinh gin két cta dang nhan tao tht nhét ctia cMab 208F2.
Céc dic tinh gin két ciia hz208F2 VH3/VL3 mAb dugc danh gia trén dong té bao MCF-7
ctia ngudi (Fig.19A), trén dong t& bao Cos-7 cua khi (Fig.19B) va trén dong té bao di
chuyén nhiém cta chudt biéu hién thu thé insulin ctia nguoi (Fig.19C). Kha ning gin két
clia Mab 208F2 ctia chudt va thé kham dugc danh gia ddng thoi. Khang thé khang hIR
dong GRO35 duge st dung dé kiém tra su biéu hién cta hIR trén dong té bao da chuyén

nhiém (Fig.19D).

Fig.20A-Fig.20D: Tinh pht hop cua thir nghiém ELISA ctia khang thé da dong
AF305-NA duoc str dung d6i v6i cac thir nghiém IHC. Fig.20A: Qué trinh gin két véi
hIGF-1R, Fig.20B: Qu4 trinh gin két v6i IR tai td hop ctia ngudi. Kha ning khong nhan
dién dugc hIR EDC va IR cua té bao duge biu hién bdi cac té bao di dugc chuyén
nhiém (Fig.20D) dugc so sanh véi Ab GROS dbi chtng trén céac té bao di dugc chuyén
nhiém hIR nay (Fig.20C).

Fig.21: Tinh phu hop cia qué trinh nhu¢m hIGF-1R trén cac phéan FFPE tir cac
. manh di ghép biéu hién cac ndng do hIGF-1R khic nhau. Hs746T dugc st dung lam
khang thé d6i ching 4m.

Fig.22A va Fig.22B: Dénh gid mirc biéu hién cia hIGF-1R trén cic phin md
FFPE khoe manh. Céc phan nhau dugc st dung 1am phin dbi chimg duong dbi véi cac
md khoe manh trong khi d6 cac mé di ghép khdi u dwong tinh dugc dua vao mbi chay dé

tinh toan muc biéu hién hIGF-1R.
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Fig.23: Danh gia mtc biéu hién cia hIGF-1R trén cac phin md NSCL FFPE. Bén
truong hop 1a céc truong hop dai dién dé nhudm bén viing quan sat dugc trong bang md

dugc phéan tich 16n.

Fig.24: Panh gi4a muc bidu hién cia hIGF-1R trén cic phan md FFPE bi bénh ung
thu va. Ba truong hop 1a cac truong hop dai dién dé nhudm bén viing quan sat duogc

trong bang mo6 dugc phan tich.

Fig.25: Déanh gi4 mirc biéu hién cia hIGF-1R trén c4c phan md FFPE tir cac khéi
u khac nhau.

Fig.26: Su xép chdng cua céc dd thi cam bién thu dugc bang thiét bi Biacore X100
trén co s SPR & nhiét d6 25°C v6i chip cam bién CM5 dugc hoat héa trén ca hai dong té
bao c¢6 khoang 12.000 RU cua khang thé don dong khang TagHis cua chudt nhit dugc
ghép héa hoc véi nén carboxymetyldextran bang cach sit dung HBS-EP+ lam chét dém
hoat dong véi te do dong bing 30uL/phut. Mdi dd thi cam bién (dd thi thir nhit dugc
biéu thi bsi cac hinh tam gidc va dd thi thtr hai duoc biéu thi bsi hinh thoi) twong tGng véi
vong hoan chinh: 1-Tiém trong mot phut dung dich chtra h-IGF-1R tai t6 hop (10pg/mL)
trén dong té bao thar hai. 2-D4i v6i dd thi cam bién thir nhat: 5 1an tiém dung dich dém
hoat dong, mdi 1an trong 90 gidy. Pbi v6i dd thi cam bién thi hai: nim lan tiém trong
khoang ndng do ting dan cia cic dung dich khéang thé c208F2 khang IGF-1R, mdi lan
trong 90 gidy. 1-Tré 300 gidy dé x4c dinh tdc do phan hiy dong hoc. 2-T4i tao bé mit
bang cach tiém trong 45 gidy Glyxin 10mM, dung dich dém HCI c¢6 do pH = 1,5.

Fig.27: Dd thi cam bién twong tmg véi phép trir ctia dd thi cam bién tréng (5 lan
tiém HBS-EP+) cho d6 thi cam bién thu duoc bing khoang ndng do ting dan ctia cac
dung dich c208F2 khéng IGF-1R ¢6 mit & c¢ot mau xam. DS thi cam bién 1y thuyét tuong
ng v4i mo hinh 1:1 véi cac tham s6 sau: ko, = (1,206 £ 0,036) x 10 M s ke = (7,81
+0,18) x 10”°s™, Rmax = 307,6 + 0,3 RU dugc bidu thi béi duong mau den manh. Nong
d6 tinh toan dugc ciia c208F2 duge thong béo trén dd thi: chi c6 ndng dd 16n nhét (24
nM) dugc xem 1a khong doi).

Fig.28: Hang sb phan ly twong mg véi tri s6 trung binh ctia bén thir nghiém thuc
hién déi v6i mdi khang thé va tuong tng v6i ty 18: Koglkon x 10' duge bidu thi & dang

don vi pM. Céc thanh sai sb twong tmg véi sai s6 chuén (n=4).
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Fig.29: Thoi gian ban thai tuong Ung véi tri s6 trung binh cta bén thir nghiém
thuc hién di v6i mdi khang thé va tuong tng vdi ty 18: Ln(2)/k.e/3600 dugc biéu thi &

dang don vi gior. Cac thanh sai sé tuong tng v&i sai s6 chuin (n=4).

Fig.30: Su xép chdng cia hai dd thi cam bién twong tmg véi hai chu trinh thir
nghiém thuc hién trén thiét bi Biacore X100 véi téc do dong bang 30uL/phut va & nhiét
d6 25°C. Bu6e thit nhat cua chu trinh ndy twong tng vé6i viée tiém dung dich chira khang
thd c208F2 & ndng d6 10pg/mL trong 60 gidy trén dong té bao thir hai chira chip cam
bién CM5 dugc hoat héa bing cach ghép hon 10.500 RU khéang thé don dong IgG Fc
khang ngudi cta chudt nhit di duoc lién két hoa hoc véi nén carboxymetyldextran boi
chirc amin ctia n6. Chu trinh thr hai tuong Ung véi viée tiém vao mién ngoai bao cac
dung dich h-IGF-1R (hinh thoi dic) hoic m-IGF-1R (hinh thoi rdng) chira dich ndi mai
truong nudi cdy t& bao thé trong 120 gidy véi do tré 1a 120 gidy. Cac miii tén chi hai
huéng thé hién cac vi trf do ndng do bit giir khang thé va ndng do gin két v6i IGF-1R

duogc st dung trong nghién ctru nay.

Fig.31: Biéu dd th& hién ty 1é giita ndng d6 gan két v6i IGF-1R thu duogc déi véi
mdi cAu tric h/m IGF-1R thé kham va ndng dd ciia c208F2 dugc bét giit trén dong té bao

thir hai chita chip cam bién trong chu trinh twong ting.

Fig.32A va Fig.32B: Biéu dd thé hién EC50 cta hz208F2 H076/L024 trong
khoang do pH tir 5 dén 8, d6 pH axit 1am giam kha ning gin két cia cac khang thé IGF-
1R hz208F2 H076/L024 (A) va hz208F2 (H077/L018 (B) nhan tao.

Fig.33: Kha ning gin két cia Hz208F2 (10pg/mL) trén 170 RU kiéu hoang cia
phién ban hoa tan ctia h-IGFIR (hinh thoi mau den) hodc trén 120 RU dot bién C29
(Asp491>Ala) ciia thy thé nay. Mbi thu thé dugc bét gitt béi trinh ty ddnh ddu 66-His c6
dAu tan cing C clia chung trén chip cam bién CMS5. Thir nghiém dugc thuc hién béi thiét
bi Biacore X100 & nhiét do 25°C véi tdc dd dong bing 30pL/phit bing cach sir dung
HBS-EP+ thong thudng 1am chit dém hoat dong. |

M3 ta chi tiét sang ché

Thuét ngit “khang thé”, “ab”, “Ab” hodc “globulin mién dich” dugc st dung thay
thé cho nhau trong ban mo ta dé chi khang thé don dong, khang thé phan 1ap, khang thé
duoc tao ra bang k¥ thuat di truyén, duoc tdng hop héa hoc, hoic khang thé tai to hop (vi
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du, khang thé don dong c6 chiéu dai ddy du hoic nguyén ven), khang thé da dong, khang
thé da tri hodc khang thé da dic hiéu (vi du, khang thé dic hiéu kép) va ciing nhu manh
khang thé, véi didu kién ching c6 hoat tinh sinh hoc mong mubn. Theo mdt phuong 4n,

sang ché dé cap dén khang thé tai tb hop.

Cu thé hon, phan t& nhu vy ciu thanh béi glycoprotein chira it nhat hai chudi
ning (H) va hai chudi nhe (L) dugc lién két v6i nhau boi cac lién két disulfua. Mot chudi
nang chtra ving bién ddi ctia chudi ning (hoic mién) (trong ban mo ta nay dugce vibt tét
134 HCVR hodc VH) va ving 6n dinh ctia chudi ning. Viung on dinh cua chudi nang chira
ba mién CH1, CH2 va CH3. M&i chudi nhe cdu thanh béi ving bién ddi ciia chudi nhe
(trong ban mé ta nay dugc viét tit 1a LCVR hodc VL) va ving 6n dinh cta chudi nhe.
Ving én dinh ctia chudi nhe chita mot mién CL. Cac ving VH v VL ¢6 thé duoc chia
nho tiép thanh cac viing siéu bién dbi, dugc goi 1a ving xac dinh tinh bd trg (CDR), nim
rai rac gifta cadc ving dugc bao toan hon, dugce goi 12 ving khung (FR). Mbi VH va VL
cAu thanh béi ba CDR va bén FR, duoc sip xép tir diu tin cling amino dén du tan cling
‘carboxy theo thir tu sau: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. Cac vung bién ddi
ctia chudi nang va chudi nhe chira mién gén két ma tuong tac v6i mot khang nguyén. Céc
ving 6n dinh cia cac khang thé c6 thé do qua trinh gén két cua globulin mién dich véi
cac mb hodc yéu td clia vat chu gy ra, bao gdm cac t& bao khac nhau cia hé¢ mién dich

(vi du, c4c té bao tac dong) va thanh phén thir nhét (Clq) cta hé b thé thong thudng.

“Manh gin két véi IGF-1R” hoic “manh gén két voi khang nguyén” cua khang
thé theo sang ché duoc sir dung dé chi peptit, polypeptit, hodc protein bét ky c6 kha ning
duy tri qué trinh gén két v&i dich (néi chung cling duge goi 14 khing nguyén) cia khang
thé.

Theo mot phuong én; “manh gin két voi khang nguyén” nhu vy duge chon trong
nhém bao gdm Fv, scFv (sc d6i vdi chudi &on), Fab, F(ab’),, Fab’, manh hoic khang thé
kép scFv-Fc, hodc manh bit ky clia cdc manh ndy ma thoi gian bén thai c6 thé ting 1én
~ bang céch cai bién héa hoc, nhu bd sung poly(alkylen) glycol nhu poly(etylen) glycol
(“PEGyl héa) (cac manh dugc gin PEG dugc goi 13 Fv-PEG, scFv-PEG, Fab-PEG,
F(ab’),-PEG hodc Fab’-PEG) (“PEG” déi véi Poly(Etylen) Glycol), hodc bang céch dua
vao liposom, cac manh nay cd it nhit mot trong sé cac CDR dic trung cta khang thé theo

sang ché. Tot hon néu “méanh gan két v4i khang nguyén” nay dugc cau thanh béi hodc
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chira mot phén trinh tw cia chudi ning hodc nhe bién ddi cia khang thé ma tir d6 ching
duoc tao ra, mot phan trinh tu nay 1a da dé duy tr tinh dic hiéu gin két tuong tu do
khang thé ma né duoc tao nén va c6 4i luc du, t6t hon néu it nhat bang 1/100, theo cach
duoc uu tién hon 13 it nhét 1/10 i luc cia khang thé ma né dugce tao nén, ddi véi dich.
Tt hon nita, néu “manh gin két v6i khang nguyén” ndy duge cAu thanh bdi hodc chira it
nhit ba CDR CDR-H1, CDR-H2 va CDR-H3 ciia chudi ning bién ddi va ba CDR CDR-
L1, CDR-L2 va CDR-L3 ctia chudi nhe bién ddi ctia khang thé ma ching dugc tao ra.

“Qua4 trinh gin két”, “gin két”, hodc thuat ngit twong tu dugc du dinh rang khang
thé, hodc manh gin két bt ky véi khang nguyén ctia nd, tao ra phirc chét v4i khang
nguyén 1a tuong dbi dn dinh trong cac didu kién sinh Iy. Kha ning gin két dic hi¢u c6 thé
duge dic trung boi hing sé phan ly can bang it nhit khoang 1x10°° M hoic nhé hon. Céc
phuong phép dé xéc dinh xem lidu hai phén tir c6 gén két v6i nhau hay khong 13 dd biét
trong linh vire ndy va bao gém, vi du, phuong phap thAm tach cin bang, cong hudng
plasmon bé mit, va phuong phép twong tu. Dé tranh nghi ngd, khéng c6 nghia rang
khéang thé nay c6 thé khong gin két hodc giy can trd, & mic thap, voi khang nguyén

khac. Tuy nhién, theo mét phuong an, khang thé nay chi gin két voi khang nguyén nay.

Trong ban md ta nay, thuat ngit “khang thé IGF-1R” cin dugc giai thich theo cach
twong ty voi “khang thé khang IGF-1R” va c6 nghia 12 khang thé c6 kha nang gan két voi
IGF-1R.

Theo mét phuong 4n, epitop ctia khang thé dugc dinh vi vao mién ngoai bao cla

IGF-1R ctia ngudi (con dugce goi 1a IGF-1R ECD).

Theo mdt phuong 4n cu thé, khang thé, hoic manh gin két bat ky v6i khang
nguyén clia no, c6 kha ning gan két véi IGF-1R véi ECs nim trong khoang tir 10x10™°

dén 1x10"°, va t6t hon néu ndm trong khoang tir 8x107'% dén 2x10™"°M.

Theo nghia nay, “ECsy” dugc st dung dé chi 50% ndng d6 hitu hiéu. Chinh x4c
hon, thuat ng{t mdt nira ndng d6 hiru hiéu t6i da (ECs,) twong tmg véi ndng d6 cua duoc
chét, khang thé hodc doc t6 tao ra mot nira dép tmg nim gifta mic nén va néng do6 tbi da
sau thoi gian tiép xuc quy dinh ndo d6. N6 thudng duge sit dung 1am thude do hidu luc
ctia dugc chat. Do d6, ECs, ctia dudng cong dap tmg liéu gia ting thé hién ndng do cua
hop chét trong d6 quan sat dugc hiéu qua tdi da cia n6 1a 50%. ECs, ciia dudng cong déap

tng lidu dinh luong thé hién ndng d6 ciia hop chat trong d6 50% quin thé c6 dap tng,
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sau khoang thoi gian tiép xtic quy dinh. Nong d6 do dugc theo duong cong xich ma, ting
nhanh theo mirc thay ddi twong dbi nhé vé& ndng do. Piéu nay c6 thé duoc xac dinh bang

céch toan hoc bai phép 14y dao ham cta dudng tdi wu.

Theo phuong an uu tién, ECsy dugc xac dinh theo sang ché dic trung cho kha
néﬁg ghn két khang thé trén IGF-1R ECD tiép xtic véi cac té bao clia khbi u ctia ngudi.
Tham sb ECs, dugc xac dinh bing cach sit dung phan tich FACS. Tham s§ ECs, phan
4nh ndéng do cua khang thé dé thu dugc 50% kha ning gan két t6i da ciia n6 trén IGF-1R
ctia ngudi dugc biéu hién trén cac té bao ctia khdi u nguoi. Mbi tri s6 ECsy duoc tinh toan
1a trung diém cta dudng cong dap tng lidu bang cach sir dung chuong trinh khép dudng
cong hdi quy bén tham sb (Phin mém Prism). Tham sé nay dugc chon 1am dai dién cho
cac diéu kién sinh 1y/bénh 1y.

Thuaftt ngit “epitop” 1a vung cta khang nguyén dugc gin két boi protein gin két
khéng ngllyén, bao gdm céc khang thé. Epitop c6 thé dugc xac dinh dudi dang epitop ciu
trac hodc chirc ning. N6i chung, epitop chirc ning 13 tip hop con ciia epitop ciu tric va
6 cac gbc ma gbp phin truc tiép vao 4i luc twong tac. Cac epitop ciing ¢6 thé 1a epitop
cAu hinh riéng, tirc 13 cAc axit amin khong phai mach thing, néi cach khac epitop cdu
thanh bao gdm axit amin khéng chira trinh tu. Theo cic phuong an nhit dinh, epitop c6
thé bao gbém céc yéu t& quyét dinh ma 13 cic nhém bé mit cé hoat tinh héa hoc ciia cac
phan tr nhu axit amin, cac mach bén cia duong, cac nhom phosphoryl, hodc nhém
sulfonyl, va, theo cdc phuong an nhét dinh, c6 thé ¢6 cac didc tinh cAu tric ba chiéu dic
hiéu, va/hodc dac tinh tich dién riéng.

Theo mét phuong 4n cu thé, sang ché dé cap dén phuong phép chon loc khang thé
nodi bao hda, hodc manh gén két IGF-1R noi bao héa cia nd, ma gén két voi thu thé yéu
t6 sinh truéng twong ty insulin ciia ngudi 1 (IGF-1R) va duc_rc ndi bao hoéa sau khi né gin
két voi IGF-1R, phuong phap nay bao gdm buéc chon loc khang thé:

i) gén két voi IGF-1R ¢4 trinh ty nhu néu trong SEQ ID NO.52, va

ii) khong gin két voi IGE-1R ¢6 trinh ty nhu néu trong SEQ ID NO.52 chira axit
amin khong phai histidin & vi tri 494 c6 trinh ty nhu néu trong SEQ ID NO.52 hodc chira
axit aspartic (ASP) & vi tri 491, t&t hon néu khong gin két véi IGF-1R c6 trinh tw nhu
néu trong SEQ ID NO.SZ chira axit amin khong phai histidin & vi tri 494 ¢6 trinh ty nhu
néu trong SEQ ID NO.52 va axit aspartic (ASP) & vi tri 491.
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Theo phuong 4n cu thé khac, sang ché dé cap dén phuong phép chon loc khang
thé ndi bao hda, hoic manh gin két IGF-1R noi bao héa clia no, ma gin két véi thu thé
yéu tb sinh truéng tuong tu insulin ctia ngudi 1 (IGF-1R) va duoc ndi bao héa sau khi né

gin két voi IGF-1R, phuong phap nay bao gdm cac buée: 1) chon loc khang thé:
i) gén két v6i IGF-1R ¢6 trinh tu nhu néu trong SEQ ID NO.52, va

ii) khong gin két v6i IGF-1R c6 trinh tw nhu néu trong SEQ ID NO.52 chtra axit
amin khong phai histidin & vi tri 494 c6 trinh ty nhu néu trong SEQ ID NO.52, hodc véi
axit aspartic (ASP) & vi tri 491, t&t hon néu khéng gan két v6i IGF-1R c¢6 trinh tu nhu
néu trong SEQ ID NO.52 chira axit amin khdng phai histidin ¢ vi tri 494 c¢6 trinh tu nhu
néu trong SEQ ID NO.52 va axit aspartic (ASP) & vi tri 491,

va, sau do, tu khang thé nay,

2) chon loc khang thé noi bao héa, hoic manh gin két véi IGF-1R ciia nd, ma ty 1&
phén trim noi bao hoéa sau khi né gin két voi IGF-1R it nhét 12 40%, tot hon néu it nhat
50%, it nhat 60%, it nhat 70%, hoic it nhit 80%.

Theo phuong 4n cu thé khac, sang ché d& cap dén phuwong phap chon loc khang
thé noi bao hda, hodc manh gin két IGF-1R ndi bao héa cia nd, ma gin két véi thy thé
yéu t6 sinh truéng twong tu insulin cia ngudi 1 (IGF-1R) va duogc ndi bao hoéa sau khi né
gén két voi IGF-1R, phuong phéap ndy bao gdm céac budc:

1) chon loc khang thé noi bao héa, hodic manh gin két v6i IGF-1R ctia n6, ma ty 1é
phan tram ndi bao hoéa sau khi né gén két voi IGF-1R it nhét 13 40%, t6t hon néu it nhat
50%, it nhat 60%, it nhat 70%, hodc it nhat 80%,

2) va, sau d6, tir khang thé nay, chon loc khang thé:

i) gén két v6i IGF-1R c6 trinh tu nhu néu trong SEQ ID NO.52, va

ii) khong gin két véi IGF-1R c6 trinh tw nhu néu trong SEQ ID NO.52 chira axit
amin khong phai histidin & vi tri 494 ¢6 trinh tg nhu néu trong SEQ ID NO.52, hodc véi
axit aspartic (ASP) & vi tri 491, t6t hon néu khong gin két véi IGF-1R c6 trinh tur nhu
néu trong SEQ ID NO.52 chira axit amin khong phai histidin & vi tri 494 c6 trinh tw nhu
néu trong SEQ ID NO.52 va axit aspartic (ASP) & vi tri 491.
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Theo mdt phuong phap theo sang ché, budce chon loc khang thé khi cac dic tinh
twong tac ndi bao hoa cla né va dic tinh gin két, hodc khong gin két, v6i IGF-1R c6 thé

dugc thuc hién theo thir tu khéng lién tuc bat ky.

Theo mot phuong an cu thé, sang ché @ cap dén khang thé ndi bao hoa, hoic
manh gén két IGF-1R ndi bao héa cta n6, ma gin két véi thu thd yéu tb sinh trudng
turong tu insulin ctia nguoi 1 (IGF-1R), nhu thu duge béi mot trong sb cac phuong phap

néu trén theo sang ché.

"Theo phuong 4n cu thé khac, sing ché dé cip dén khang thé ndi bao héa, hodc
ménh gén két IGF-1R ndi biao héa cua n6d, ma gin két véi thu thé yéu t sinh truéng
tuong tu insulin cta nguoi 1 (IGF-1R) ¢6 trinh tg nhu néu trong SEQ ID NO.52 va dugc
nodi bao hda sau khi n6 gin két véi IGF-1R, va khong gin két v6i IGF-1R c6 trinh tu nhu
néu trong SEQ ID NO.82 hoic 92, tdt hon néu c6 trinh tu nhu néu trong SEQ ID NO.82
va 92.

Déi vé6i khang thé theo sang ché, SEQ ID NO.52 twong tmg v6i trinh tu axit amin
ctia Thy th8 IGF-1R ciia ngudi, trong d6 né chira histidin & vi tri 494, tirc 13 IGF-1R kiéu
hoang, trong khi d6 SEQ ID NO.82 twong ting v6i trinh tu axit amin dot bién ctia Thy thé
IGF-1R cuta nguoi, trong d6 chira arginin & vi tri 494, va trong khi d6 SEQ ID NO.92
tuong Gmg véi trinh ty axit amin dot bién cia thu thé IGF-1R cla ngudi, trong d6 chia

alanin & vi tri 491.

Theo phuong 4n cu thé khac, sang ché dé cap dén khang thé noi bao héa, hoic
manh gin két IGF-1R ndi bao héa ciia né, trong d6 epitop ctia khéng thé ndi bao héa nay

chtra axit amin histidin ¢ vi tri 494 c¢6 trinh tw nhu néu trong SEQ ID NO.52.

Theo phuong an cu thé khac, sang ché déncép dén khang thé noi bao héa, hoic
manh gin két IGF-1R ndi bao héa ciia né, trong d6 epitop ctia khang thé ndi bao héa nay
chira axit amin histidin & vi tri 494 c6 trinh tu nhu néu trong SEQ ID NO.52, véi epitop
nay chira trinh ti axit amin c6 it nhat 8 axit amin.

Theo phuong 4n cu thé khac, sang ché dé cap déh khang thé ndi bao héa, hoic
manh gin két IGF-1R ndi bao hoéa ctia né, trong d6 epitop cta khéng thé ndi bao héa nay
chtra axit axit amin aspartic & vi tri 491 ¢6 trinh tw nhu néu trong SEQ ID NO.52, véi

epitop nay chira trinh ty axit amin c9 it nhit 8 axit amin.
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Theo phuong 4n cu thé khac, sang ché d& cap dén khang thé ndi bao hoa, hoic
manh gin két IGF-1R noi bao héa ctia no, trong d6 epitop cuia khang thé ndi bao héa nay
" chtra axit amin histidin & vi trf 494 va axit amin axit aspartic ¢ vi tri 491 c6 trinh tu nhu

néu trong SEQ ID NO.52, v6i epitop ndy chira trinh tu axit amin ¢ it nhét 8 axit amin.

Theo phuong én cu thé khac, sang ché dé cap dén khang thé noi bao hoda, hoic
manh gin két IGF-1R ndi bao héa cia no, trong do6 epitop cia khang thé ndi bao héa nay
chtra axit amin histidin & vi tri 494 ¢6 trinh ty nhu néu trong SEQ ID NO.52, véi epitop
nay chira trinh tu axit amin ¢6 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 hodc 20 axit amin.

Theo phuong 4n cu thé khéc, sang ché dé cap dén khang thé ndi bao hoa, hoic
maénh gin két IGF-1R ndi bao héa cia no, trong d6 epitop ctia khang thé ngi bao hoa nay
chira axit amin histidin ¢ vi tri 494 cé trinh ty nhu néu trong SEQ ID NO.52, véi epitop
nay chtra trinh tu axit amin co it nhét 8 axit amin, trohg do6 epitop nay chia trinh tyr axit

amin dugc chon trong nhém bao gom:

- trinh tu axit amin tvong ddng véi, hodc c6 dd tuong ddng trinh tu it nhét bang
80% so vdi trinh tu axit amin tir axit amin ¢ vi tri 487 dén axit amin & vi tri 494 c6 trinh

tu nhu néu trong SEQ ID NO.52,

- trinh tu axit amin trong ddng véi, hodc c6 dd tuong ddng trinh tir it nhit bing
80% so vé6i trinh tu axit amin tir axit amin & vi tri 488 dén axit amin & vi tri 495 c6 trinh

tu nhu néu trong SEQ ID NO.52,

- trinh tu axit amin twong ddng vé6i, hodc c6 d6 twong ddng trinh tu it nhit bang
80% so v§i trinh tu axit amin tir axit amin & vi tri 489 dén axit amin & vi tri 496 c6 trinh

tu nhu néu trong SEQ ID NO.52,
- trinh tu axit amin twong ddng véi, hodc c6 dd tuong ddng trinh ty it nhit bang
80% so vdi trinh tu axit amin tir axit amin & vi tri 490 dén axit amin & vi tri 497 c6 trinh
tu nhu néu trong SEQ ID NO.52, -
- trinh tu axit amin trong ddng vé6i, hodc c6 do twong ddng trinh tu it nhit bang
80% so vdi trinh tu axit amin tir axit amin & vi tri 491 dén axit amin & vi tri 498 c6 trinh

tu nhu néu trong SEQ ID NO.52,
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- trinh tu axit amin twong déng v61, hoac c¢6 do tuong déng trinh tu it nhét béng
80% so vdi trinh tu axit amin tir axit amin & vi tri 492 dén axit amin & vi tri 499 c6 trinh

tu nhu néu trong SEQ ID NO.52, va

- trinh ty axit amin tvong ddéng véi, hodc c6 do twong ddng trinh tu it nhat bang
80% so v6i trinh tu axit amin tir axit amin ¢ vi tri 493 dén axit amin & vi tri 500 c6 trinh

tunhu néu trong SEQ ID NO.52.

Theo phuong an cu thé khéc, sang ché @& cap dén khang thé nodi bao hda, hoic
manh gin két IGF-1R ndi bao héa ctia né, trong do epitop ctia khang thé ndi bao héa nay
chtra axit amin axit aspartic & vi tri 491 cé trinh ty nhu néu trong SEQ ID NO.52, véi
epitop nay chira trinh ty axit amin ¢6 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 hoac 20 axit

amin.

Theo phuong 4n cu thé khac, sang ché @ cap dén khéang thé ndi bao hoa, hodc
manh gén két IGF-1R noi bao héa ciia n6, trong d6 epitop ctia khang thé ngi bao héa nay
bao gdm axit aspartic axit amin & vi trf 491 ¢6 trinh ty nhu néu trong SEQ ID NO.52, v6i
epitop nay chtra trinh ty axit amin c¢0 it nhét 8 axit amin, trong d6 epitop ndy chira trinh

tu axit amin dugc chon trong nhom bao gom:

- trinh ty axit amin twong déng v&i, hodc co do tuong ddng trinh tu it nhat bang
80% so v6i trinh tu axit amin tlr axit amin & vi tri 484 dén axit amin & vi tri 491 ¢6 trinh

tu nhu néu trong SEQ ID NO.52,

- trinh tu axit amin twong ddng v&i, hodc c6 dd tuong ddng trinh ty it nhit bang
80% so v6i trinh tu axit amin tr axit amin & vi tri 485 dén axit amin & vi tri 492 ¢6 trinh

tu nhu néu trong SEQ ID NO.52,

- trinh ty axit amin twong ddng véi, hodc c6 do twong ddng trinh tu it nhit bang
80% so véi trinh tu axit amin tir axit amin & vi tri 486 dén axit amin & vi tri 493 ¢6 trinh
tu nhu néu trong SEQ ID NO.52,

- trinh ty axit amin twong ddng v6i, hodc c6 d6 twong dong trinh tu it nhét bing
80% so v4i trinh tu axit amin tir axit amin & vi tri 487 dén axit amin & vi trf 494 ¢ trinh

tu nhu néu trong SEQ ID NO.52,
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- trinh ty axit amin tuong dong véi, hodc ¢6 do tuong ddng trinh ty it nhét bang
80% so vdi trinh tu axit amin tir axit amin & vi tri 488 dén axit amin & vi tri 495 ¢6 trinh

tu nhu néu trong SEQ 1D NO.52,

- trinh tu axit amin tuong déng v61, hoac c6 do tuong déng trinh tu it nhat béng
80% so v6i trinh tu axit amin tir axit amin & vi tri 489 dén axit amin & vi tri 496 ¢6 trinh

tu nhu néu trong SEQ ID NO.52, va

- trinh tu axit amin twong ddng v&i, hodc c6 dd twong dong trinh tu it nhit bang
80% so vdi trinh tu axit amin tir axit amin & vi tri 490 dén axit amin & vi trf 497 ¢6 trinh

tu nhu néu trong SEQ 1D NO.52.

Theo phuong 4n cu thé khac, sang ché d& cap dén khang thé noi bao hoéa, hodc
manh gén két IGF-1R noi bio héa ctia né, trong d6 epitop ctia khéng thé ndi bao héa nay
chira axit amin histidin & vi trf 494 va axit aspartic & vi tri 491 c¢ trinh tw nhu néu trong
SEQ ID NO.52, véi epitop nay chtra trinh tu axit amin c6 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19 hogic 20 axit amin.

Theo phuong an cu thé khéc, sang ché d& cap dén khang thé ndi bao héa, hodc
manh gén két IGF-1R noi bao hoa clia né, trong d6 epitop ctia khang thé ngi bao héa nay
chtra axit amin histidin & vi tri 494 va axit aspartic & vi tri 491 c6 trinh tw nhu néu trong
SEQ ID NO.52, véi epitop nay chua trinh ty axit amin co it nhat 8 axit amin, trong d6

epitop nay chia trinh ty axit amin dugc chon trong nhom bao gbm:

- trinh tu axit amin twong dong véi, hodc c6 dd tuong ddng trinh ty it nhit bang
80% so vdi trinh tuy axit amin tir axit amin & vi tri 487 dén axit amin & vi tri 494 c6 trinh
tu nhu néu trong SEQ ID NO.52,

- trinh tu axit amin twong ddng vdi, hodic ¢6 do tuong ddng trinh tyr it nhit bang
80% so v6i trinh tu axit amin tir axit amin & vi tri 488 dén axit amin & vi trf 495 ¢6 trinh
tu nhu néu trong SEQ ID NO.52,

- trinh tw axit amin twong ddng v6i, hodc ¢6 d6 tuong ddng trinh tur it nhit bing
80% so vdi trinh tu axit amin tir axit amin & vi tri 489 dén axit amin & vi tri 496 c6 trinh

tu nhu néu trong SEQ ID NO.52,

-19-



31232

- trinh ty axit amin twong dong véi, hodc c6 do tuong ddng trinh ty it nhit bang
80% so v6i trinh tu axit amin tir axit amin & vi tri 490 dén axit amin & vi tri 497 ¢6 trinh

tu nhu néu trong SEQ ID NO.52 va

- - trinh ty axit amin tuong ddng vai, hodc c6 dd twong ddng trinh tu it nhit bing
80% so v6i trinh tu axit amin tir axit amin & vi tri 491 dén axit amin & vi tri 498 ¢4 trinh

tu nhu néu trong SEQ ID NO.52:

Theo phuong an cu thé khac, sang ché dé cap dén khang thé ndi bao hda, hoic
ménh gin két IGF-1R nodi bao héa cia nd, ma gin két véi thu thé yéu té sinh truong
twong tu insulin cia nguoi 1 (IGF-1R) c6 trinh tu nhu néu trong SEQ ID NO.52 va duoc
noi bao hoa sau khi né gin két véi IGE-1R, va khong gan két v6i IGF-1R c6 trinh tur nhu
néu trong SEQ ID NO.82, hodc trong dé epitop cuia khang thé noi bao héa nay chira axit
amin histidin & vi tri 494 va/hodc axit amin axit aspartic & vi tri 491 cé trinh tu nhu néu
trong SEQ ID NO.52, trong d6 ty 1& phan trim ndi bao héa ctia khang thé nay sau khi n6
gin két v6i IGF-1R it nhét 1a 40%, it nhét 13 50%, it nhat 1a 60%, it nhit 1a 70%, hodc it
nhét 12 80%. Ty 1& phn trim noi bao hoéa cia khang thé, hodc ciia manh gin két véi
khang nguyén cia né, cé thé duoc x4c dinh bang phuong phép bat ky da biét boi ngudi
¢é trinh d trung binh trong linh vyc nay, nhu, vi du, phuong phap néu trong ban md ta
nay.

Theo mét phuong 4an cu thé, sang ché d& cap dén khang thé ndi bao héa, hoic
ménh gin két IGF-1R noi bao héa cia né, theo sang ché, trong d6 axit amin nay khﬁng‘
phai histidin & vi tri 494 c¢ trinh tu nhu néu trong SEQ ID NO.52 la arginin (trinh tu nhu
néu trong SEQ ID NO.82).

Theo m{t phuong an cu thé, sang ché d& cap dén khang thé ndi bao héa, hodc
manh gin két IGF-1R ndi bao hoéa ctia no, theo sang ché, trong d6 axit amin ndy khong
phai axit aspartic ¢ vi tri 491 ¢6 trinh tu nhu néu trong SEQ ID NO.52 12 alanin (trinh ty
nhu néu trong SEQ ID NO.92).

The(; mot phuong 4an, sang ché d& cap dén khang thé, hoic méanh gin két véi
khang nguyén ciia n, ma gin két vaoi thu thé yéu té sinh truéng twong tu insulin cia
ngudi 1 (IGF-1R) va duoc ndi bao héa sau khi né gin két véi IGF-1R, trong d6 khang

thé nay duoc chon tir:
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- i) khang thé chira ba viing CDR chudi ning véi CDR-H2 c6 trinh ty nhu néu trong
SEQ ID NO.2 va CDR-H3 c6 trinh tg nhu néu trong SEQ ID NO.3, va ba vung CDR
chudi nhe v6i CDR-L2 c6 trinh tu nhu néu trong SEQ ID NO.5;

ii) khang thé canh tranh dé gfn két voi IGF-1R vé6i khang thé néu & muc i); va

iii) khang thé ma gin két v6i cing mot epitop ciia IGF-1R 14 khang ‘_ché néu & muc

Qué trinh canh tranh dé gén két v6i IGF-1R c6 thé duge xac dinh biang phuong
phép hodc k¥ thudt bat ky da biét béi ngudi cé trinh d6 trung binh trong linh vuc ndy
nhu, nhung khong chi giéi han &, k¥ thuat lién quan dén hoat tinh phong xa, Biacore,
ELISA, do dong té bao, v.v., hoic theo phuong phap nhu dugce néu trong ban mo ta nay.

Viéc xac dinh qué trinh gin két véi cliing mot epitop cd thé dugc xac dinh bang
phuong phép hoidc k¥ thuat bat ky da biét boi ngudi cé trinh do trung binh trong linh vuc
nay nhu, nhung khong chi giéi han &, k¥ thudt lién quan dén phéng xa, Biacore, ELISA,

do dong té bao, v.v., hodc theo phuong phap nhur duge néu trong ban md ta nay.

Nhu néu trén, va trai voi su hiéu biét thong thuong, sang ché tip trung vao cac
khang thé IGF-1R dic hiéu c6 kha nang ndi bao hoa cao sau khi gén két voi IGF-1R.
Nhu dugc st dung trong ban md ta nay, khang thé ma “dugc ndi bao hda” hoic “ndi bao
héa” (hai cich thé hién nay 1a twong tu nhau) 13 khang thé dugc dua vao bdi (c6 nghia 1a
n6 “di vao”) té bao khi gin két voi IGF-1R trén té bao cua dong vét c6 vu. Khang thé nhu
véy 13 khang thé dang duoc quan tim do n6 1a mdt trong sd cac thanh phan cuia thé tiép
hop mién dich-dugc chét, sao cho né hudng t6i hodc nham dua doc td té bao vao cac té
bao dich, tdt hon néu céc té bao bénh ung thu. Ngay khi ndi bao héa, doc té té bao s& gy
chét té bao bénh ung thu.

Tét hon néu céc khang thé theo sang ché 13 toan bo cic khang thé co céc trinh tu
tuong ty ddi véi CDR-H2, CDR-H3 va CDR-L2, 3 CDR khéc 13 khac nhau. Su quan sét
nay dudng nhu 1 phit hop vi né 13 mot phan cia hiéu biét chung ring, lién quan dén tinh
dic hiéu gin két cua khang thé, CDR-H3 dugc mé ta 13 CDR quan trong nhat va lién
quan nhat dén viéc nhan dién epitop.

Nhan thdy ring chia khéa quan trong dé thanh cong trong viéc tri liéu bing thé
tiép hop mién dich 14 tinh dic hiéu khang nguyén dich va qué trinh ndi bao héa ctia phirc
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hop protein gin két véi khang nguyén vao céac té bao bénh ung thu. RS rang 13 khang
nguyén khoéng ndi bao hda 1a kém hitu hi€u hon so véi khang nguyén ndi bao hoda dé
phan phéi duge chit giy doc té bao. Cac quéa trinh ndi bao héa bién ddi theo khang

nguyén va phu thudc vao nhiéu tham sé ma c6 thé bi anh huéng béi cac khang thé.

Trong thé tiép hop mién dich, dugc chit gay doc té bao c6 hoat tinh gy doc té bao
va khang thé d3 dugc st dung cé tinh dic hiéu chdng lai cac-té bio bénh ung thu, cling
nhu vecto dé di vao cc t& bao nhim dinh hudng dung dugc chét gdy doc té bao. Do do,
dé cai thién thé tiép hop mién dich, khang thé nay c6 thé c6 kha ning ndi bao héa cao vao
té bao bénh ung thu dich. Hidu qua ma qu4 trinh ndi bao héa do khang thé gay ra 1a khac
nhau dang ké tiiy thudc vao epitop hudng dich. Viéc chon loc cac khang thé IGF-1R noi
bao héa tiém ning cin dén cic nghién ciru dit lidu thir nghiém khac nhau khong nhitng
bao gdm qué trinh didu hoa giam IGF-1R ma con theo qué trinh ndi bao héa khang thé
IGF-1R véi cac té bao.

Theo mdt phuong 4n, qué trinh ndi bao hoéa ciia khang thé theo sang ché c6 thé
dugce danh gia bang cach phat huynh quang mién dich (nhu dugc minh hoa bang vi du
sau trong ban mo ta nay) hoic phuong phap hodc quy trinh bét ky da biét boi nguoi cb
trinh d6 trung binh trong linh vuce ndy riéng dbi véi co ché ndi bio héa.

Phuc hop IGE-1R/khang thé duoc ndi bao héa sau khi gin két khang thé vao ECD
ctia IGF-1R nay, tao ra su giam sb luong IGF-1R & bé mit clia cac té bao. Mitic gidm ndy
c6 thé duoc dinh lwong bang phuong phap bit ky di biét béi ngudi c6 trinh do trung binh
trong Iinh vuc nay nhu, theo vi du khong giéi han pham vi cta sing ché, phuong phap
thAm tach Western, FACS, phat huynh quang mién dich va phuong phép tuong tu.

Theo mét phuong an, sy giam nay, do d6 phan anh qua trinh ndi bao hoa, t6t hon
néu c6 thé dugc do béng FACS va dugc biéu hién bdi mtc chénh 1éch hoic tri sb delta
gifta cuong do phat huynh quang trung binh (Mean Fluorescence Intensity - MFI) do
duogc & nhiét @6 4°C vo1 MFI do dugce & nhiéf dd 37°C sau 4 gio U v6i khang thé.

Theo mot vi du khdng gidi han, tri s6 delta nay dugc xac dinh trén co s& MFI thu
dugc boi cac té bao khong duoc xit Iy va cac té bao nay duge xir 1y bang khang thé bang
cach str dung i) cac t& bao bénh ung thu vi MCF7 sau 4 gio & v6i khang thé d néu trong
ban mo ta nay va ii) khang thé thir cip dugce danh diu béi Alexa488. Tham sb nay dugc

xac dinh khi tinh todn theo céng thirc sau: A(MFIgec - MFI37o¢).
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Mic chénh 1éch nay gitta MFI phan anh qué trinh diéu hoa giam IGF-1R v&i cac
MFI 14 ty 18 v6i IGF-1R duoc biu hién trén bé mit té bao.

Theo mdt khia canh ¢6 loi, cic khang thé, hoic manh gin két bat ky vdi khang
nguyén ctia no, bao gém khang thé don dong tao ra AMFIoc- MFI37oc) trén MCF7 it nhét
12 280, t6t hon néu it nhét 1a 400.

Theo cach chi tiét hon, tri s6 delta néu trén c6 thé duoc do theo quy trinh sau, can
phai xem la vi du minh hoa va khéng gidi han pham vi cia sang ché:

a) Xt Iy va U céc té bao ciia khéi u ddng quan tim bang khang thé theo sang ché
trong mdi trudng nudi cy hoan toan lanh (4°C) hodc 4m (37°C);

b) Xt Iy cac té bao di dugc xir Iy & budc a) va, dong thdi, didu tri cac té bao
khong dugc xir 1y bing khang thé thr cép,

¢) Po MFI (dai dién cho s6 luong IGF-1R c¢6 mat & bé mat) dbi voi cac t€ bao da
duge xit 1y va khong duge diéu tri bing khang thé danh ddu thit cap c6 kha ning gdn két
v6i khang thé theo sang ché, va

d) Tinh toén tri s6 delta bing cach 14y MFI thu dugc véi cic té bao da duge xtt Iy
trir di MFI thu duoc béng cac té bao khong duge xir ly.

Tir tri s6 delta MFI nay, ty 16 ndi bao hoéa cé thé dugc xéac dinh bdi cong thirc:

IOOX(MFI 4oc-MFI37°c)/MFI 4°C

Cac khang thé, hodc manh gén két bat ky v6i khang nguyén ctia né, theo sang ché,
c6 mit trén MCF7 ¢6 ty 1€ ndi bao hoa nam trong khoang tir 70% dén 90%, t6t hon nira
12 nim trong khoang tir 75% dén 87%.

Loi ich cu thé clia cac khang thé néu trong ban mo ta nay dua vao tdc do ndi bao
hoa cuia chung.

No6i chung, da biét rﬁng dbi véi thé tiép hop mién dich, mong mudn réng cac
khang thé da dugc st dung c6 tdc do nodi bao héa nhanh, tét hon néu trong vong 24 gio
tinh tir khi ding khéng thé in vivo va, tdt hon nita 13 trong vong 12 gio va, tot hon nita 13
trong vong 6 gio.

Theo sang ché, tbc d6 ndi bao héa, con duge goi 1 viéc gidm kha ning gén két

ctia khang thé véi bé mit té bao hodc su phan hiy khing thé trén bé mit té bao, dugc
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bidu thi bang t1/2 (thoi gian ban thai) va tuong tng theo thoi gian can dé thu duge mirc

giam 13 50% AMFI (khia canh ndy can dugc hiéu rd rang lién quan dén cac vi du sau).

Theo cach ddc biét c6 lgi, cac khang thé theo séang ché ¢6 t1/2 nim trong khoang

tir 5 dén 25 phat, va tot hon nita 13 nim trong khoang tir 10 dén 20 phut.

Theo mdt phuong 4n cu thé, sang ché dé cap dén khang thé chira ba vimg CDR
chudi ning cé trinh tu nhu néu trong SEQ ID NO.1, SEQ ID NO.2 va SEQ ID NO. va ba
ving CDR chudi nhe ¢é trinh tu nhu néu trong SEQ ID NO.4, SEQ ID NO.5 va SEQ ID
NO.6.

Theo mét phuong 4n, khang thé, hodc manh gin két voi khang nguyén cia no,
chtra ba ving CDR chudi ning chira, hoic cAu thanh boi, trinh tu nhu néu trong SEQ ID
NO.1, SEQ ID NO.2 va SEQ ID NO., hodc trinh tu b4t ky ¢6 do tuong ddng it nhit bang
80%, bt hon néu 85%, 90%, 95% hoic 98% so véi trinh tur nhu néu trong SEQ ID NO.1,
SEQ ID NO.2 va SEQ ID NO.; va ba ving CDR chudi nhe chira hodc cAu thanh béi trinh
tu nhu néu trong SEQ ID NO.4, SEQ ID NO.5 va SEQ ID NO.6, hoic trinh tir bt ky c6
d6 trong ddng it nhit bang 80%, t6t hon néu 85%, 90%, 95% hodc 98% so véi trinh tur
nhu néu trong SEQ ID NO.4, SEQ ID NO.5 va SEQ ID NO.6.

Theo mot phuohg an khéc, khang thé, hoic manh gin két bét ky voi khang nguyén
clia n6, chira ba ving CDR chudi niang chira hodc cau thanh béi trinh tw nhu néu trong
SEQ ID NO.1, SEQ ID NO.2 va SEQ ID NO.; va ba ving CDR chudi nhe chira hodc ciu
thanh baoi trinh tu nhu néu trong SEQ ID NO.4, SEQ ID NO.5 va SEQ ID NO.6.

Céac vimg CDR 13 cac vung siéu bién ddi ctia chudi ning va chudi nhe ctia globulin

mién dich nhu duogc xac dinh béi IMGT.

H¢ théng danh s tht tu duy nhit IMGT d3 duoc xac dinh d so sanh cac mién
bién ddi du 1a thu thé khang nguyén, loai chudi, hodc lodi [Lefranc M.-P., Immunology
Today 18, 509 (1997)/Lefranc M.-P., The Immunologist, 7, 132-136 (1999)/Lefranc, M.-
P., Pommié, C., Ruiz, M., Giudicelli, V., Foulquier, E., Truong, L., Thouvenin-Contet, V.
and Lefranc, Dev. Comp. Immunol., 27, 55-77 (2003)]. Trong hé thdng danh sé thir tu
duy nhit IMGT, axit amin dugc bao toan lubn c6 cliing mét vi tri, vi du xystein 23 (CYS
thir nhét), tryptophan 41 (TRP duoc bao toan), axit amin ky nudc 89, xystein 104 (CYS
thér hai), phenylalanin hodc tryptophan 118 (J-PHE hozc J-TRP). Hé théng danh s thit tu
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duy nhit IMGT dua ra ranh gidi tiéu chuin cta ving khung (FR1-IMGT: céc vi tri 1 dén
26, FR2-IMGT: 39 dén 55, FR3-IMGT: 66 dén 104 va ving FR4-IMGT: 118 dén 128)
va clia ving x4c dinh tinh bd trg: CDRI1-IMGT: 27 dén 38, CDR2-IMGT: 56 dén 65 va
CDR3-IMGT: 105 dén 117. D6i v6i cac khoang tréng dai dién cho cac vi tri khéng bi bt
© gift, chiéu dai CDR-IMGT (duoc thé hién nam gitra du ngodc vudng va dugc tach nhau
bang d4u chim, vi du [8.8.13]) tao ra thong tin quyét dinh. Hé thdng danh sé tht tw duy
nhét IMGT dugc sir dung trén hinh db hoa 2D, duge thiét ké bdi IMGT Colliers de Perles
[Ruiz, M. and Lefranc, M.-P., Immunogenetics, 53, 857-883 (2002)/Kaas, Q. and
Lefranc, M.-P., Current Bioinformatics, 2, 21-30 (2007)], va trong céu tréic 3D trong
IMGT/3Dstructure -DB [Kaas, Q., Ruiz, M. and Lefranc, M.-P., T cell receptor an MHC
structural data. Nucl. Acids. Res., 32, D208-D210 (2004)].

Can phai hiéu rang, khong mau thuan trong ban md ta nay, cac vung xac dinh tinh
b6 trg hodc CDR, c¢6 nghia 1a cac vung si€u bién doi cia chudi ndng va chudi nhe cta

globulin mién dich nhu dugc xac dinh theo hé danh sb IMGT.

Tuy nhién, CDR ciing c¢6 thé dugc xac dinh theo hé danh sé Kabat (Kabat e al.,
Sequences of proteins of Immunological interest, 5™ Ed., USS. Departmeﬁt of Health and
Human Services, NIH, 1991, va c4c 4n pham tiép theo). C6 ba ving CDR chudi ning va
ba ving CDR chudi nhe. Trong ban mo ta nay, thuat ngit “CDR” va “cdc CDR” dugc st
dung dé biéu thi, tuy thude vao tung truong hop, mot hodc nhiéu, hodc tham chi toan bd
céc ving chtra phin 16n cdc gbc axit amin tao ra ai luc gin két clia khang thé ddi voi
khéng nguyén hoic epitop ma né nhén dién. Dé don gian hoa viéc doc ban mo ta ndy, cac
CDR theo Kabat 13 khong duoc dinh nghia. Tuy nhién, ngudi c6 hiéu biét trung binh
trong linh vuc nay cé thé biét dugc rd rang ring viée sit dung dinh nghia vé CDR theo
IMGT, nham x4c dinh cac CDR theo Kabat.

Theo séang ché, “ty 18 phan tram twong dong” giita hai trmh tu cua axit nucleic
hodc axit amin c¢6 nghia 13 ty 18 phdn trim cua cac gbc nucleotit hodc axit amin gidng’
nhau giffa hai trinh tr can dugc so sanh, thu duoc sau khi dudi thing t6i uu, ty 16 phﬁn
trdm ndy 14 chi ¢ ¥ nghia théng ké va su khac nhau giita hai trinh tu dugc phin bd ngau
nhién doc theo chiéu dai cia chiing. Viéc so sanh hai trinh tur axit nucleic hoic axit amin
dugc thuc hién theo cach thong ‘thu’c‘mg bang cach so sanh trinh tir sau khi dudi thing t6i

uu cac trinh tu nay, viéc so sanh nay c6 thé dugce thuc hién theo doan hodc bang cach s
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dung “ctra s6 dudi théng”. Su dubi théng t8i wu cta trinh tu dé so sanh cé thé duoc thuc
hién, ngoai viéc so sanh thi c6ng, bang thuét toan twong ddng tai chd cia Smith va
Waterman (1981) [Ad. App. Math. 2:482], bang thuat toan twong ddng tai chd cia
Neddleman va Wunsch (1970) [J. Mol. Biol. 48:443], bang phuong phép nghién ctru
tuong tu cia Pearon va Lipman (1988) [Proc. Natl. Acad. Sci. USA 85:2444] hoic bing
phin mém may tinh c6 st dung cic thudt toan ndy (GAP, BESTFIT, FASTA va
TFASTA trong géi phan mém Wisconsin Genetics, Genetics Computer Group, 575
Science Dr., Madison, W1, hodc bang phin mém so sanh BLAST NR hoic BLAST P).

Ty 1& twong dong gitta hai trinh ty axit nucleic hodc axit amin dugc xac dinh bang
cach so sanh hai trinh tu dugc dudi théng t6i vu trong do6 trinh tu axit nucleic hodc axit
amin dé so sanh c6 thé c¢6 cac doan bd sung hoac khuyét da duoc so sanh véi trinh tu so
sanh dé dudi thang t&i wu gifra hai trinh tu nay. Ty 18 twong ddng dugc tinh toan bang
cach x4c dinh sb lugng vi tri ma & dé géc axit amin hoac nucleotit 1a giéng nhau gifta hai
trinh tu, t5t hon néu giira hai trinh ty hoan chinh, chia sb vi tri giéng nhau cho tong s6 vi
tri trong cira s6 dudi thing va nhan két qua nay véi 100 dé thu duge ty 18 twong ddng
gifta hai trinh tu nay.

Vi du, chuong trinh BLAST, “trinh twv BLAST 2” (Tatusova et al., “BLAST 2
sequences - a new tool for comparing protein and nucleotide sequences”, FEMS
Microbiol., 1999, Lett. 174:247-250) hién 6 trén trang dién t&
http://www.ncbi.nlm.nih.gov/gorf/bl2.html, c6 thé duoc st dung cac tham s6 mic dinh
(nhét 13 d6i v6i cac tham sb “diém trir khoang trdng hé™: 5, va “diém trir khoang trdng
kéo dai”: 2; nén dd duogc chon, vi dy, 12 nén “BLOSUM 62” duoc goi y boi chu6ng trinh
nay); ty 1& twong ddng giira hai trinh tu dé so sanh duoc tinh toan truc tiép bang chuong
trinh nay.

Déi v6i trinh tu axit amin c6 do twong ddng it nhat bang 80%, tt hon néu 85%,
90%, 95% hodc 98% so véi trinh tu axit amin so sanh, cac vi du dugc uu ti€n bao g6m
cac trinh tu chura trinh tu thay dbi, cic cai bién nhit dinh, nhét 13 doan khuyét, bd sung
hodc thé chira it nhit mét axit amin, doan cit ngin hoic kéo dai. Trong tfuémg hop thé
mdt hoic nhiéu axit amin lién tiép hoic khong lién tiép, viéc thé dugc wu tién trong d6
céc axit amin di duoc thé duoc thay thé bang cac axit amin “twong duong”. Trong ban

md ta ndy, thut ngit “axit amin twong dwong” c6 nghia 13 cac axit amin bit ky co thé

-26-



31232

duoc thé doi vi mot trong sO cac axit amin cau trac ma khong lam cai bién hoat tinh sinh

hoc cua cac khang thé tuong ing va cia cac khang thé néu trong céc vi du cu thé néu sau.

Axit amin tuong duong c6 thé dugc xac dinh dua trén mirc 4§ tuong dong veé cau
trac cia chung v6i axit amin ma chung dugc thé hodc dua trén két qua cua cac thu
nghiém so sanh vé hoat tinh sinh hoc gifta cac protein gan két khang nguyén khac nhau

c6 the duoc tao ra.

Bang 1 dudi day 1a vi du khong gigi han pham vi cla sang ché tom tat cac axit
amin thé c¢6 thé c6 mit can duoc thuc hién ma khong tao ra cac cai bién dang ké vé hoat
tinh sinh hoc cta protein gan két v4i khang nguyén dugce cai bién tuong ung; cac axit

amin thé nghich dao c6 thé ¢6 tu nhién trong cing diéu kién.

Bang 1
Gbc ban dau | Axit amin thé
Ala (A) Val, Gly, Pro
Arg (R) Lys, His
Asn (N) Gln
Asp (D) Glu
Cys (O) Ser
Gln (Q) Asn
Glu (E) Asp
Gly (G) Ala
His (H) Arg
Ile (I) Leu
Leu (L) Ile, Val, Met
Lys (K) Arg
Met (M) Leu
Phe (F) Tyr
Pro (P) Ala
Ser (S) Thr, Cys
Thr (T) Ser
Trp (W) Tyr
Tyr (Y) Phe, Trp
Val (V) Leu, Ala

Theo mot khia canh cu thé, khang thé, hodc manh gén két bat ky v6i khang
nguyén ciia n6, khong gin két véi thu thé insulin (IR). Khia canh nay 1a khia canh dang
quan tim do khang thé dugc néu trong ban mé ta nay khoéng bi anh huong ti€u cyc bét ky
t61 IR, tirc 13 qua trinh chuyén hoéa insulin.

Theo mot phuong an khéc, van theo khia canh c6 loi khac, khang thé theo sang
ché c6 kha ning gin két khong nhimng v6i IGF-1R cua ngudi ma con véi IGR-1R cua khi,
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va cu thé hon véi IGF-1R ctia khi cynomolgus. Khia canh ndy ciing 1a khia canh déng

quan tdm do dé thuc hién cac thir nghiém vé doc tinh va thir nghiém lam sang.

Theo mot phuong an khic, khang thé theo sang ché cAu thanh boi khang thé don
dong.

Thuét ngit “khang thé don dong” hoic “Mab” nhu dugc sit dung trong ban md ta
nay ding dé chi khang thé thu dugc tir quan thé gdm céc khang thé vé co ban 1a déng
nhét, tic 1a cac khang thé riéng r& cia quin thé nay 12 gidng nhau chi khic 13 cac dot bién
c6 thé xuét hién trong ty nhién c6 thd c6 mat véi lugng nhé. Khang thé don dong 13
khang thé dic hiéu cao, hudng t6i mot epitop. Khang thé don dong nhu vay co thé duoc
san sinh bdi mot dong cua t& bao B hodc thé lai. Khang thé don dong ciing c6 thé 13
khang thé tai t6 hop, tirc duoc tao ra boi k§ thudt protein. Khing thé don dong ciing c6
thé dugc phan 1ap tir thir nghiéim khang thé thuc khuén. Ngoai ra, trai v4i qua trinh tao ra
khang thé da dong ma thudng bao gdm cac khéng thé khac nhau hudng t6i cac yéu t6
quyét dinh, hoic epitop khac nhau, mdi khang thé don dong huéng t6i mot epitop cia
khang nguyén. Sang ché d& cap dén khang thé phan lap hodc thu dugc bang cach tinh ché
tir c4c ngudn tu nhién hodc thu dugc bang k¥ thut tai td hop di truyén hoic téng hop héa

hoc.

Theo mét phuong 4n, khang thé don dong trong ban md ta nay bao gdm khang thé

cua chudt, khang thé thé kham va khang thé nhén tao, nhu dugc mo ta sau.

Khéang thé ¢ thé c6 ngudn gde tir thé lai c6 ngudn gdc tir chudt da duge ndp vao
Vién thu thdp mdi trudng nudi cdy vi sinh vat Phap (CNCM, Vién Pasteur, Paris, Phap),
thé lai nay thu dugc bing cach dung hop té bao 14 lach/té bao lympho ctia chudt nhit da
duge tao mién dich bang Balb/C va cac té bao ciia dong té bao Sp 2/0-Ag 14 cia u tuy.

Theo mot phuong an khéc, khang thé theo sang ché cdu thanh bdi khang thé tai td
hop. Thuat ngit “khang thé tai tb hop” duge st dung @& chi khang thé tao ra tir viéc biéu
hién ADN t4i t& hop nim trong cac té bao séng. Khang thé tai t6 hop theo sang ché thu
duoc bang cach st dung cdc phuong phap thir nghiém v& k¥ thuat tai td hop di truyén, 13
da biét boi nguodi ¢b trinh d6 trung binh trong linh vuc nay, tao ra trinh tw ADN khong

thé tim duoc trong cac vi sinh vat.
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Theo m6t phuong an khac, khang thé theo sang ché cAu thanh béi khang thé dugc
téng hop hoa hoc.

Theo mot phuong é4n, khing thé IGF-1R theo sang ché ciu thanh béi khang thé
ctia chudt, sau d6 duoc goi 13 m[¢én cia khdng thé).

Theo mot phuong 4n, khéng thé IGF-1R cAu thanh béi khang thé thé kham, sau d6
duoc goi 12 c[#én ciia khdng thé).

Theo mét phuong 4n, khang thé IGF-1R c4u thanh béi khang thé nhan tao, sau d6
duoc goi 12 hz[tén cua khding thé].

Pé tranh nghi ngd, trong ban md ta sau, thudt ngir “khang thé IGF-1R” va “[tén
ciia khdng thé]” 1a twong tu nhau va bao gdm (khong dugc mé ta theo nghia dbi 14p) cac
dang cda chudt, thé kham va nhén tao cua khang thé IGF-1R va “[tén cua khdng théy”
ndy. Néu cin, tién té m- (chudt), c- (thé kham) hoic hz- (nhin tao) duoc st dung.

Theo mdt phuong an khac, khang thé theo sang ché dugc chon tir:

a) khang thé chira ba ving CDR chudi ning c6 trinh tu nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba vimg CDR chudi nhe c6 trinh tw nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11;

b) khang thé chta ba ving CDR chudi ning ¢ trinh tw nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba vimg CDR chudi nhe c6 trinh tw nhu néu
trong SEQ ID NO.10, SEQ ID NO.5 va SEQ ID NO.11;

¢) khang thé chira ba ving CDR chudi ning c6 trinh tu nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba ving CDR chudi nhe c6 trinh tu nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.12; va "

d) khang thé chira ba vimg CDR chudi ning c6 trinh tr nhu néu trong SEQ ID
NO.8, SEQ ID NO.2 va SEQ ID NO.3 va ba ving CDR chudi nhe c6 trinh tu nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11.

Pé 1am 13, bang 2 sau minh hoa cac trinh tu CDR, da dugc xac dinh theo IMGT,

doi véi cac khang thé dugc uu tién.

Béng 2

| | Chudi ning | Chudi nhe | SEQ ID NO. |
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CDR.HI 1
CDR-I2 2

. CDR-II3 3
Lién Ging CDRAL1 2
CDR.L2 5

CDR-L3 6

CDR-HI 7

CDR.II2 2

CDR-I3 3

208F2 CDR.L1 9
CDR-L2 5

CDR-L3 11

CDR.HI 7

CDR.IT2 2

CDR-II3 3

212A11 CDR.L1 10
CDR-L2 5

CDR.L3 11

CDR.H1 7

CDR.II2 2

21;‘; 8 CDR.II3 3
o
CDR.L3 12

CDR-I1 g

CDR.II2 2

| CDR.II3 3
213D6 CDR.LI 9
CDR-L2 5

CDR.L3 11

Ngudi ¢6 hidu biét trung binh trong linh vuc nay s& hién nhién hiéu dugc ring
dang két hop bét ky ciia 6 CDR nhu néu trén cin dugc coi 1a mot phén cta sang ché.

C6 thé quan sat dugc tir bang 2 ndy, toan bd cac khang thé duoc mé ta trong bang
nay c6 cung mdt trinh tu dbi vé6i CDR-H2, CDR-H3 va CDR-L2, dic tinh nay la mbi
quan tim cu thé nhu néu trén.

Mot khia canh cu thé d& cip dén khang thé ctia chudt (m), hoic manh gin két bat
ky v6i khang nguyén, khac biét & chd khang thé nay con bao gdm cac ving 6n dinh cta
chudi nhe va chudi ning c6 ngudn gbc tir khang thé cia loai khac loai v6i chudt nhit, dic
biét 1a nguoi.

Khia canh cu thé khac dé cap dén khang thé thé kham (c), hosic manh gin két bét

ky v6i khang nguyén, khac biét & chd khang thé nay con bao gom cic ving On dinh cia
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chudi nhe va chudi ning c6 ngudn gde tir khang thé ctia loai khac loai v6i chudt nhit, dic
biét 1a nguoi.
Theo mdt phuong &n theo sang ché, khang thé cdu thanh boi khang thé thé kham.

Khéng thé thé kham 1 khang thé chira ving bién ddi tu nhién (chudi nhe va chudi
ning) c¢6 ngudn gbe tir khang thé ciia loai nhat dinh két hop véi cac ving 6n dinh cia

chudi nhe va chubi ning cua khang thé cua loai khac vdi loai nhat dinh nay.

Céac khang thé, hoic manh thé kham ctia n6, c6 thé dugc diéu ché bang cach sir
dung k¥ thuat tai td hop di truyén. Vi du, khang thé thé kham c6 thé dugc san sinh bing
cach tach dong ADN téi tb hop chira gen khéi dau va trinh tu mi hoa ving bién ddi ciia
khang thé don dong khong phai ctia ngudi theo sang ché, dic biét 1a chudt, va trinh tw ma
hod ving én dinh cua khang thé ctia ngudi. Khang thé thé kham theo sang ché dugc ma
héa béi mot gen tai td hop nhu vay c6 thé 13, vi du, khang thé thé kham cta chudt nhat-
ngudi, tinh dic hiéu cta khang thé nay cin dugc x4c dinh bsi ving bién di c6 ngudn
gbe tir ADN cua chudt va isotyp clia n6 duoc x4c dinh béi ving 6n dinh ¢6 ngudn gde tir

ngudi ADN.

Theo phuong 4n wu ti€n, nhung khong bi gidi han, khang thé theo sang ché dugc
chon tir:

a) khang thé chira mién bién d6i chudi ning c6 trinh tu nhu néu trong SEQ ID -
NO.13 hodc trinh tur bat ky it nhdt 80% trinh tw twong dong véi trinh tw nhu néu trong
SEQ ID NO.13 va ba ving CDR chudi nhe ¢4 trinh tw nhu néu trong SEQ ID NO.9, SEQ
ID NO.5 va SEQ ID NO.11;

b) khéng thé chtra, hodc cdu thanh béi, mién bién ddi chudi ning cé trinh tu nhu
néu trong SEQ ID NO.14 hoic trinh tir bit ky c¢6 do tuong ddng it nhat bang 80%, 85%,
90%, 95% hodc 98% so véi trinh tu nhu néu trong SEQ ID NO.14 va ba ving CDR chudi
nhe ¢ trinh tu nhu néu trong SEQ ID NO.10, SEQ ID NO.5 va SEQ ID NO.11;

- ¢) khang thé chura, hodc ciu thanh boi, mién bién dbi chudi ning cé trinh tuw nhu
néu trong SEQ ID NO.15 hoic trinh tr bit ky c6 do tuong ddng it nhét bang 80%, 85%,
90%, 95% hoac 98% so v6i trinh tur nhu néu trong SEQ ID NO.15 va ba ving CDR chudi
nhe ¢6 trinh ty nhu néu trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.12;
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d) khang thé chira, hodc cAu thanh bai, mién bién dbi chudi nang cé trinh ty nhu
néu trong SEQ ID NO.16 hoic trinh ti bat ky ¢6 dd twong ddng it nhit bang 80%, 85%,
90%, 95% hoic 98% so véi trinh ty nhu néu trong SEQ ID NO.16 va ba ving CDR chudi
nhe c6 trinh t nhu néu trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11; va

e) khang thé chira, hodc cAu thanh béi, mién bién dbi chudi ning cé trinh tw nhu
néu trong SEQ ID NO.17 hoic trinh tu bat ky ¢6 dd twong dong it nhat bang 80%, 85%,
90%, 95% hodc 98% so véi trinh tu nhu néu trong SEQ ID NO.17 va ba ving CDR chudi
nhe c¢6 trinh tu nhu néu trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.12.

“Trinh tu bt ky c6 do twong ddng it nhat bing 80%, t&t hon néu 85%, 90%, 95%
hoic 98% so v6i trinh tu nhu néu trong SEQ ID NO.13 dén 17” duge du dinh dung dé
" tyong Ung chi trinh trr ¢6 ba ving CDR chudi ning néu trong SEQ ID NO.1, SEQ ID
NO.2 va SEQ ID NO. v, ngodi ra, c6 it nhit 80%, t&t hon néu 85%, 90%, 95% hoic
98%, twong ddng véi trinh ty ddy da néu trong SEQ ID NO.13 dén 17 ndm ngoai trinh tu
tuong tng vai CDR (tic 1la SEQ ID NO.1, SEQ ID NO.2 va SEQ ID NO.), trong do
“ndm ngoai trinh t twong tng v6i CDR” duoc du dinh dé chi “trir céc. trinh tu twong Uing
véi cac CDR”.

Theo phuong 4n wu tién, khéng bi giéi han khac, khang thé theo sang ché duogc

chon tir:

a) khang thé chira mién bién dbi chubi nhe cé trinh ty nhu néu trong SEQ ID
NO.18 hoic trinh tu bit ky ¢6 d6 twong ddng it nhit bing 80%, 85%, 90%, 95% hoic
98% so véi trinh tir nhu néu trong SEQ ID NO.18 va ba ving CDR chudi ning cé trinh
tu nhu néu trong SEQ ID NO.7, SEQ ID NO.2 va SEQ ID NO.3;

b) khang thé chira mién bién d6i chudi nhe c6 trinh tu nhu néu trong SEQ ID
NO.19 hoic trinh tu bt ky ¢6 do twong ddng it nhit bang 80%, 85%, 90%, 95% hoic
98% so vé6i trinh tir nhu néu trong SEQ ID NO.19 va ba ving CDR chudi-ning c6 trinh
tu nhu néu trong SEQ ID NO.7, SEQ ID NO.2 va SEQ ID NO.3;

¢) khang thé chira mién bién ddi chudi nhe ¢ trinh tw nhu néu trong SEQ ID
NO.20 hoic trinh tu bt ky c6 dd tuong ddng it nhit bing 80%, 85%, 90%, 95% hoic
98% so véi trinh tw nhu néu trong SEQ ID NO.20 va ba ving CDR chudi ning c6 trinh
tu nhu néu trong SEQ ID NO.7, SEQ ID NO.2 va SEQ ID NO.3;
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d) khang thé chira mién bién ddi chudi nhe cé trinh tw nhu néu trong SEQ ID
NO.21 hoic trinh tu bat ky c6 do tuong ddng it nhit bing 80%, 85%, 90%, 95% hodc
98% so v6i trinh tu nhu néu trong SEQ ID NO.21 va ba viing CDR chudi ning ¢ trinh
tu nhu néu trong SEQ ID NO.8, SEQ ID NO.2 va SEQ ID NO.3; va

¢) khang thé chira mién bién d6i chudi nhe c6 trinh tw nhu néu trong SEQ ID
NO.22 hoic trinh tu bt k¥ ¢6 do trong ddng it nhat bing 80%, 85%, 90%, 95% hoic
~ 98% so vdi trinh ty nhu néu trong SEQ ID NO.22 va ba ving CDR chudi ning c6 trinh
tu nhu néu trong SEQ ID NO.7, SEQ ID NO.2 va SEQ ID NO.3.

“Trinh tu bat ky ¢6 do twong ddng it nhit bang 80%, tot hon néu 85%, 90%, 95%
hodc 98% so véi trinh tu nhu néu trong SEQ ID NO.18 dén 227 dugc du dinh dé chi trinh
tu ¢6 ba ving CDR chudi nhe ¢6 trinh ty nhu néu trong SEQ ID NO.4, SEQ ID NO.5 va
SEQ ID NO.6 va, ngoai ra, ¢6 c¢6 do tuong dong it nhit bing 80%, tt hon néu 85%,
90%, 95% hoic 98% so v6i trinh tu ddy du néu trong SEQ ID NO.18 dén 22 nim ngoai
trinh tu twong tng véi CDR (tirc 13 SEQ ID NO.4, SEQ ID NO.5 va SEQ ID NO.6).

Theo mdt phuong 4n, sang ché dé cap dén khang thé dugc chon tir:

a) khang thé chira mién bién d6i chudi ning c6 trinh ty nhu néu trong SEQ ID
NO.13 hodc trinh tu bt ky c6 d6 twong dong it nhit bang 80%, 85%, 90%, 95% hodc
98% s0 v6i trinh tu nhu néu trong SEQ ID NO.13 va mién bién dbi chudi nhe c6 trinh tu
nhu néu trong SEQ ID NO.18 hoic trinh tr bit ky c¢6 do twong dong it nhat bang 80%,
85%, 90%, 95% hoac 98% so vdi trinh ty nhu néu trong SEQ ID NO.18;

b) khang thé chira mién bién doi chudi ning cé trinh tu nhu néu trong SEQ ID
NO.14 hogc trinh tu bét ky c6 do twong dong it nhit bang 80%, 85%, 90%, 95% hodc
98% so v6i trinh ty nhu néu trong SEQ ID NO.14 va mién bién ddi chudi nhe c6 trinh tu
nhu néu trong SEQ ID NO.19 hoic trinh tr bit ky c¢6 d6 twong dong it nhit bang 80%,
85%, 90%, 95% hodc 98% so v6i trinh ty nhu néu trong SEQ ID NO.19;

¢) khang thé chira mién bién dbi chudi ning c6 trinh ty nhu néu trong SEQ ID
NO.15 hoic trinh tu bét ky ¢6 dd twong ddng it nhat bing 80%, 85%, 90%, 95% hodc
98% so v&i trinh ty nhu néu trong SEQ ID NO.15 va mién bién d6i chudi nhe cé trinh tu
nhu néu trong SEQ ID NO.20 hodc trinh tu bét ky c6 do twong dong it nhit biang 80%,
85%, 90%, 95% hodc 98% so vdi trinh ty nhu néu trong SEQ ID NO.20;
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d) khang thé chira mién bién ddi chudi ning c6 trinh tu nhu néu trong SEQ ID
NO.16 hodc trinh tu bat ky c¢6 do tuong ddng it nhit bang 80%, 85%, 90%, 95% hoic
98% so v6i trinh tu nhu néu trong SEQ ID NO.16 va mién bién ddi chudi nhe c6 trinh tu
nhu néu trong SEQ ID NO.21 hodc trinh tu bét ky ¢6 d twong dong it nhit bing 80%,
85%, 90%, 95% hoac 98% so véi trinh tu nhu néu trong SEQ ID NO.21; va

e) khang thé chira mién bién ddi chudi ning c6 trinh tu nhu néu trong SEQ ID
NO.17 hoiic trinh tu bt ky c6 do twong ddng it nhét bing 80%, 85%, 90%, 95% hoic
98% so v6i trinh tw nhu néu trong SEQ ID NO.17 va mién bién déi chudi nhe c6 trinh tu
nhu néu trong SEQ ID NO.22 hodc trinh ty bat ki ¢6 d6 twong ddng it nhit bing 80%,
85%, 90%, 95% hodc 98% so v6i trinh tu nhu néu trong SEQ ID NO.22.

Céc khang thé thé kham néu trong ban mo ta ndy cd thé con dugc dic trung boi
mién 8n dinh va, cu thé hon, cic khang thé thé kham nay c6 thé dugce chon hodc dugc
thiét ké nhu, nhung khong chi gidi han &, IgG1, IgG2, 1gG3, IgM, IgA, IgD hoic IgE.
Tét hon nita, néu trong ban mé ta cia sang ché, cac khang thé thé kham nay 13 IgG1 hoic

IgG4.

Theo mot phuong 4n, sang ché dé cap dén khang thé thé kham chira c4c mién bién
ddi VH va VL nhu néu trén & dang IgG1. Tét hon nita, néu khang thé thé kham nay bao
gdm mién 6n dinh d6i v6i VH c6 trinh tu nhu néu trong SEQ ID NO.43 vi mién Kappa
dbi v6i VL ¢6 trinh tu nhu néu trong SEQ ID NO.45.

Theo mdt phuong an, sang ché dé cip dén khang thé thé kham chira cac mién bién
déi VH va VL nhu néu trén & dang IgG4. Tt hon nita, néu khang thé thé kham nay bao
gbm mién on dinh d6i v6i VH ¢6 trinh tw nhu néu trong SEQ ID NO.44 va mién Kappa
dbi v6i VL ¢6 trinh tu nhu néu trong SEQ ID NO.45.

Theo phuong an wu tién, khong bi gidi han khéac, khang thé theo sang ché duoc

chon tur:

a) khang thé chira, hodc cAu thanh béi, chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.23 hoic trinh tu bt ky c6 d6 twong ddng it nhat bang 80%, 85%, 90%, 95% hoic
98% so v6i trinh tu nhu néu trong SEQ ID NO.23 va chudi nhe c6 trinh tw nhu néu trong
SEQ ID NO.28 hoic trinh tir b4t ky c6 d twong ddng it nhit biang 80%, 85%, 90%, 95%
hodc 98% so véi trinh tu nhu néu trong SEQ ID NO.28;
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b) khang thé chira, hodc cdu thanh béi, chudi ning c6 trinh ty nhu néu trong SEQ
ID NO.24 hojc trinh tu bat ky c6 do twong ddng it nhat bang 80%, 85%, 90%, 95% hoic
98% so v&i trinh tw nhu néu trong SEQ ID NO.24 va chudi nhe c6 trinh ty nhu néu trong
SEQ ID NO.29 hogc trinh tu bt ki c6 do twong dong it nhit bang 80%, 85%, 90%, 95%
hodc 98% so vdi trinh tu nhu néu trong SEQ ID NO.29;

¢) khang thé chira, hodc cdu thanh boi, chudi ning cé trinh tu nhu néu trong SEQ
ID NO.25 hodc trinh tu bét k¥ c6 d6 twong ddng it nhit bing 80%, 85%, 90%, 95% hoic
98% so v6i trinh ty nhu néu trong SEQ ID NO.25 va chudi nhe c6 trinh tu nhu néu trong
SEQ ID NO.30 hoic trinh tu bét ky c6 do twong dong it nhit bang 80%, 85%, 90%, 95%
hoac 98% so v6i trinh tu nhu néu trong SEQ ID NO.30;

d) khang thé chtra, hodc cdu thanh béi, chudi ning c6 trinh ty nhu néu trong SEQ
ID NO.26 hodc trinh tu bat ky c¢6 do twong ddng it nhét bang 80%, 85%, 90%, 95% hoic
98% so v6i trinh ty nhu néu trong SEQ ID NO.26 va chudi nhe ¢ trinh tu nhu néu trong
SEQ ID NO.31 hoic trinh tu bét ky c6 do twong dong it nhat bing 80%, 85%, 90%, 95%
ho#c 98% so véi trinh tu nhu néu trong SEQ ID NO.31; va

e) khang thé chira, hodc céu thanh boi, chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.27 hoic trinh tu bat ky ¢6 do twong ddng it nhit bang 80%, 85%, 90%, 95% hoic
98% so voi trinh ty nhu néu trong SEQ ID NO.27 va chudi nhe c¢6 trinh ty nhu néu trong
SEQ ID NO.32 hoc trinh ty bat ky c6 d tuong ddng it nhét bang 80%, 85%, 90%, 95%
hoac 98% so vdi trinh tu nhu néu trong SEQ ID NO.32.

Pé 1am 13, bang 3 sau twong Gng minh hoa trinh trr cia VH va VL, ddi véi cac

khang thé thé kham duoc uu tién.

Béang 3

Chudi ning Chudi nhe SEQ ID NO.

Mién bién d6i (VH) 13

c208F2 Mién bién ddi (VL) 18

C6 chiéu dai day du 23

C6 chiéu dai day du 28

Mién bién d6i (VH) 14

c212A11 Mién bién dbdi (VL) 19

C6 chiéu dai day du 24

C6 chiéu dai day du 29

Mién bién d6i (VH) 15

c214F8 Mién bién d6i (VL) 20

C6 chiéu dai day du 25
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C6 chiéu dai day du 30

Mién bién d6i (VH) 16

c219D6 Mién bién d6i (VL) 21
C6 chiéu dai day du 26

C6 chiéu dai day du 31

Mién bién d6i (VH) 17

c213B10 Mién bién d6i (VL) 22
C6 chiéu dai day du 27

C6 chiéu dai day du 32

Theo khia canh cu thé khac, sdng ché dé cidp dén khang thé nhan tao, hodc manh
gfn két v6i khang nguyén cia n6, khac biét & chd cac ving 6n dinh ctia chudi nhe va
chudi ning c6 ngudn goc tir khang thé ctia ngudi twong ng 13 viung lambda hodc kappa

va vung gamma-1, gamma-2 hodc gamma-4.
Theo mét phuong 4n cua sang ché, khang thé cAu thanh béi khang thé nhén tao.

“Khang thé nhin tao” c6 nghia 1a khang thé chira cdc ving CDR c6 ngudn goc tir
khang thé ¢6 nguon goc khong phai cua nguoi, cac phan khac cia phan tir khang thé cé
nguon goc tir mot (hodc mot vai) khang thé ciia nguoi. Ngoai ra, mt so goc phan doan

ctia khung (duge goi 1a FR) ¢6 thé duge cai bién dé duy tri i luc gin két.

Khéng thé nhan tao hogc ménh ciia n6 c6 thé duoc diéu ché bang k¥ thuat da biét
db1 v6i ngudi co trinh do trung binh trong linh vuc ndy. Khang }thé nhan tao nay duogc uu
tién dé sir dung ching trong céc phuong phap lién quan dén chin doan hodc ngin ngira in
vitro va/hodc diéu tri in vivo. Cac k§ thuét nhan tao khéc, 13 ciing da biét d6i v6i ngudi c6
trinh do trung binh trong linh vuc nay, nhu, vi du, k¥ thuat “ghép CDR” dugc mo ta boi
PDL trong céc patent EP 0 451 216, EP 0 682 040, EP 0 939 127, EP 0 566 647 hodc US
5,530,101, US 6,180,370, US 5,585,089 va US 5,693,761. Céc Patent My 5,639,641 hodc
6,054,297, 5,886,152 va 5,877,293 c6 thé ciing dugc dé cap.

Theo mdt phuong an cu thé ctia sang ché, va khi dugc giai thich theo cach chi tiét
hon trong c4c vi du sau, trong ban md ta nay khang thé cAu thanh béi hz208F2. Qu4 trinh
nhan tao ndy ciing c6 thé dugc 4p dung cho phin khang thé khac theo sang ché.

Theo mdt phuong 4n wu tién, khang thé theo sing ché bao gdm mién bién d6i
chudi ning (VH) cé: |

i) CDR-H1, CDR-H2 va CDR-H3 c6 trinh tuy tuong tng nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3,
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ii) FR1, FR2 va FR3 ¢6 ngudn gbc tir IGHV1-46*01 dong mam ciia ngudi (trinh
tu nhu néu trong SEQ ID NO.46), va

iii) FR4 c6 ngudn gbc tir IGHI4*01 dong mam cta ngudi (trinh ty nhu néu trong
SEQ ID NO.48).

Theo mot phuong 4n uu tién, khang thé theo sang ché bao gdbm mién bién dbi

chudi nhe (VL) cé:

i) CDR-L1, CDR-1.2 v CDR-L3 ¢6 trinh tu tuong tng nhu néu trong SEQ ID
NO.9, SEQ ID NO.5 va SEQ ID NO.11,

ii) FR1, FR2 va FR3 c¢6 ngudn gbc tir IGKV1-39%01 dong mam ciia ngudi (trinh
tu nhu néu trong SEQ ID NO.47), va ‘

iif) FR4 c6 ngudn gbc tir IGKJ4*01 dong maim ctia ngudi (trinh tu nhu néu trong
SEQ ID NO.49).

Theo phuong an uu ti€n, nhung khong bi giéi han theo sang ché, khang thé bao
gbm:

a) chudi ning c6 ving CDR-HI, ving CDR-H2 va vang CDR-H3 c¢6 trinh tu
twong ung nhu néu trong SEQ ID NO.7, SEQ ID NO.2 va SEQ ID NO.3, va ving FR1,
ving FR2 va ving FR3 c¢6 ngudn gbc tir IGHV1-46*01 dong mam cta nguoi (trinh t
nhu néu tfong SEQ ID NO.46), va ving FR4 c¢6 ngudn gbc tir IGHI4*01 dong mam cia
nguoi (trinh tu nhu néu trong SEQ ID NO.48); va

b) chudi nhe c6 CDR-L1, CDR-L2 va CDR-L3 ¢6 trinh ty twong tmg nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11, va vung FR1, ving FR2 va vung
FR3 c6 ngudn gbc tir IGKV1-39*01 dong mam ciia ngudi (trinh ty nhu néu trong SEQ
ID NO.47), va ving FR4 c6 ngudn gdc tir IGKJ4*01 dong mim cta ngudi (trinh ty nhu
néu trong SEQ ID NO.49).

Theo mdt phuong an, khang thé theo sang ché bao gdm mién bién d6i chudi ning
(VH) ¢6 trinh ty nhu néu trong SEQ ID NO.33 va mién bién d6i chudi nhe (VL) c6 trinh
tu nhu néu trong SEQ ID NO.35. Khang thé nhan tao nay sau ddy dugc goi 1a hz208F2
(“Bién thé” hoic “Var.” 1).
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Theo mdt phuong 4n khac, khang thé theo sang ché bao gbm mién bién dbi chudi
ning (VH) c6 trinh ty nhu néu trong SEQ ID NO.33 trong d6 trinh ty SEQ ID NO.33 nay
bao gdm it nhit 1 dot bién nguoc duge chon tir cac gbe 20, 34, 35, 38, 48, 50, 59, 61, 62,
70,72, 74,76, 77,79, 82 va 95.

Thuat ngit “dcf)t bién-ngu:qc” hodc “dot bién nguoc” ¢ nghia la sy dot bién hoic
thay thé gbc clia ngudi c6 mit trong dong phdi boi gbc tuong tng ban dau cé mit trong
trinh tu cda chudt. | :

Theo mdt phuong an khéc, khang thé theo sang ché bao gdm mién bién dbi chudi
ning (VH) ¢6 trinh ty nhu néu trong SEQ ID NO.33 trong d6 trinh tw SEQ ID NO.33 nay
chta?2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16 hoac 17 dot bién nguoc duge chon tir
cac gbe 20, 34, 35, 38, 48, 50, 59, 61, 62, 70, 72, 74, 76,77, 79, 82 va 95.

Dé lam 10, bang 4 sau minh hoa cac djt bien nguoc duogc uu tién.

Bang 4
SO axit amin 20 34 35 38 48 50 59 61
Chuét M 1 Y K L w K N
Nguoi \ M H R M 1 S A

S8axitamin | 62 | 70 | 72 | 74 | 76 | 77 | 19 | 82 [ 95
Chudt E L A | K S N | A F F
Ngudi Q | M | R T T S v E Y

Theo mét phuong 4n, khang thé theo sang ché chira mién bién ddi chudi nhe (VL)
¢ trinh tur nhu néu trong SEQ ID NO.35, trong d6 trinh tv SEQ ID NO.35 nay chua it
nhét 1 dot bién nguoc duge chon tir cac gbe 22, 53, 55, 65, 71, 72, 77 va 87.

Theo mdt phuong 4n, khang thé theo sang ché chira mién bién ddi ch_u5i nhe (VL)
¢ trinh tuy nhu néu trong SEQ ID NO.35, trong d6 trinh ty SEQ ID NO.35 nay bao gdm _
2,3,4,5,6,7 hogc 8 dot bién nguoc duge chon tir cac gde 22, 53, 55, 65, 71, 72, 77 va
87.

Theo mot phuong an khac, khang thé theo sang ché bao gém:

a) mién bién ddi chudi ning (VH) c6 trinh tu nhu néu trong SEQ ID NO.33 trong
d6 trinh tw SEQ ID NO.33 ndy chira it nhit 1 dot bién ngugc duge chon tir cac gbe 20,
34,35, 38, 48, 50, 59, 61, 62, 70, 72, 74,76, 77,79, 82 va 95; va
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b) mién bién d6i chudi nhe (VL) c6 trinh tu nhu néu trong SEQ ID NO.35, trong
d6 trinh tu SEQ ID NO.35 nay chua it nhét 1 dot bién nguoc duge chon tir cac goe 22,
53,55,65,71,72,77 va 87.

Dé lam 18, bang 5 sau minh hoa cac dot bién ngugc dugce wu tién.

Bang 5
SO axit amin 22 | 53 | 55 65 71 72 77 87
Chudt S R H R Y S N F
Nguoi T S Q S F T S Y

Theo phuong an nay, khang thé theo sang ché chua toan bd cac dot bién nguoc
néu trén va twong tmg v6i khang thé chira mién bién d6i chudi nang (VH) c6 trinh ty nhu
néu trong SEQ ID NO.34 va mién bién dbi chudi nhe (VL) c6 trinh tu nhu néu trong SEQ
ID NO.36. Khang thé nhén tao nay sau ddy dugc goi 1a hz208F2 (“Bién thé” hodc “Var.”
3).

Theo mot phuong an khac, toan bd cac dang nhén tao nam trong khoang tur bién
thé 1 dén bién thé 3 cling duoc bao ham béi sang ché. Mt khac, khang thé theo sang ché
twong Gng v6i khang thé chira mién bién doi chudi ning (VH) clia trinh ty “lién (mg”
SEQ ID NO.41 va mién bién dbi chubi nhe (VL) cua trinh tu “lién tmg” SEQ ID NO.42.
Thong thuong, khang thé nhan tao nay sau ddy dugc goi 1a hz208F2 (“Bién thé” hodc
“Var.” 2).

Theo phuohg an uu tién, nhung khong bi gidi han, khang thé theo sang ché duoc

chon tur:

a) khang thé chtra mién bién d6i chudi ning cé trinh tw nhu néu trong SEQ ID
NO.33 hodc trinh tuw bit ky c6 d6 tuong ddng it nhit bing 80%, 85%, 90%, 95% hodc
98% so v&i trinh tu nhu néu trong SEQ ID NO.33 va ba ving CDR chudi nhe c6 trinh tu |
nhu néu trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11;

b) khang thé chira mién bién ddi chudi ning c6 trinh tuw nhu néu trong SEQ ID
NO.34 hodc trinh tu bit ky c6 d6 tuong ddng it nhit bing 80%, 85%, 90%, 95% hodc
98% so v6i trinh tu nhu néu trong SEQ ID NO.34 va ba ving CDR chudi nhe c6 trinh tu
nhu néu trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11; va

c) khang thé chira mién bién d6i chudi ning c6 trinh tu dugc chon tir c4c trinh ty

nhu néu trong SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hodc trinh tu bét
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k¥ ¢6 d6 tuong ddng it nhat bang 80%, 85%, 90%, 95% hodc 98% so v6i trinh tw nhu néu
trong SEQ ID NO.56, SEQ ID NO.62, SEQ ID NO.64, SEQ ID NO.66, SEQ ID NO.68,
SEQ ID NO.70, SEQ ID NO.72, SEQ ID NO.74, SEQ ID NO.76, SEQ ID NO.78, SEQ
ID NO.80; va ba ving CDR chudi nhe c6 trinh tu nhu néu trong SEQ ID NO.9, SEQ ID
NO.5 va SEQ ID NO.11.

“Trinh tu bat ky c¢6 do twong ddng it nhit bang 80%, tot hon néu 85%, 90%, 95%
hodc 98% so véi trinh tu nhu néu trong SEQ ID NO.33, 34, 56, 62, 64, 66, 68, 70, 72, 74,
76, 78 hodc 80” dugc du dinh dé chi trinh tu c6 ba ving CDR chudi ning néu trong SEQ
ID NO.1, SEQ ID NO.2 va SEQ ID NO. v, ngoai ra, c6 it nhit 80%, t6t hon néu 85%,
90%, 95% hodc 98%, twong ddng v6i trinh tw ddy da néu trong SEQ ID NO.33, SEQ ID
NO.34, SEQ ID NO.56, SEQ ID NO.62, SEQ ID NO.64, SEQ ID NO.66, SEQ ID
NO.68, SEQ ID NO.70, SEQ ID NO.72, SEQ ID NO.74, SEQ ID NO.76, SEQ ID
NO.78, SEQ ID NO. 80 nim ngoai trinh tur twong tmg véi CDR (tic 1a cac SEQ ID
NO.1, SEQ ID NO.2 va SEQ ID NO.).

Theo phuong an uu tién, nhung khong bi gidi han, khang thé theo sang ché duoc

chon tur:

a) khang thé chira mién bién d6i chudi nhe c6 trinh ty nhu néu trong SEQ ID
NO.35 hodc trinh tu bat ky c6 do tuong ddng it nhit bing 80%, 85%, 90%, 95% hodc
98% so véi trinh tu nhu néu trong SEQ ID NO.35 vé‘ba ving CDR chudi ning cé trinh
tu nhu néu trong SEQ ID'NO.7, SEQ ID NO.2 va SEQ ID NO.3; va

b) khang thé chtra mién bién ddi chudi nhe c6 trinh ty nhu néu trong SEQ ID
NO.36 hodc trinh tw bt ky c6 do twong ddng it nhit bing 80%, 85%, 90%, 95% hodc
98% so v&i trinh tu nhu néu trong SEQ ID NO.36 va ba ving CDR chudi ning c6 trinh
tw nhu néu trong SEQ ID NO.7, SEQ ID NO.2 va SEQ ID NO.3; va

c) khang thé chira mién bién d6i chudi nhe c6 trinh tu dugc chon tlr cac trinh tu
nhu néu trong SEQ ID NO.57 va SEQ ID NO.60 hogc trinh tu bét ky c6 do twong dong it
nhit bing 80%, 85%, 90%, 95% hoic 98% so v6i trinh ty nhu néu trong SEQ ID NO.57
hodic 60; va ba ving CDR chudi ning cé trinh tu nhu néu trong SEQ ID NO.7, SEQ ID
NO.2 va SEQ ID NO.3.
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“Trinh tu bt ky c6 do twong ddng it nhit bang 80%, tot hon néu 85%, 90%, 95%
hoic 98% so véi trinh tu nhu néu trong SEQ ID NO.35, 36, 57 hodc 60” duge du dinh dé
chi trinh tu c6 ba ving CDR chudi nhe néu trong SEQ ID NO.4, SEQ ID NO.5 va SEQ
ID NO.6 va, ngoai ra, c6 it nhit 80%, tbt hon néu 85%, 90%, 95% hodc 98%, tvong dong
v6i trinh tu ddy da néu trong SEQ ID NO.35,SEQ ID NO.36, SEQ ID NO.57 hodc SEQ
ID NO.60 nim ngoai trinh tu twong tmg véi CDR (tac 1a cac SEQ ID NO.4, SEQ ID

'NO.5 va SEQ ID NO.6).

Khang thé nhan tao néu trong ban mo ta nay cé thé con dugc dic trung boi mién
bn dinh v4, cu thé hon, khéng thé nhan tao nay c6 thé dugc chon hodc dugc thiét ké nhu,
nhung khong chi giéi han o, 1gG1, IgG2, IgG3, IgM, IgA, IgD hodc IgE. Tét hon nita,
néu trong ban mé ta cla sang ché, khang thé nhan tao nay 13 IgG1 hoic I1gG4.

Sang ché d& cap dén khang th nhan tao chita cac mién bién ddi VH va VL nhu
néu trén & dang IgG1l. Tét hon nita, néu khang thé nhan tao nay chira mién én dinh ddi
v6i VH ¢6 trinh tu nhu néu trong SEQ ID NO.43 va mién Kappa ddi v6i VL c6 trinh tu
nhu néu trong SEQ ID NO.45.

Sang ché dé cap dén khang thé nhan tao chtra cdc mién bién d6i VH va VL nhu
néu trén ¢ dang IgG4. Tt hon nira, néu khang thé nhan tao nay chira mién én dinh ddi
v6i VH ¢6 trinh tu nhu néu trong SEQ ID NO.44 va mién Kappa d6i v6i VL c6 trinh ty
nhu néu trong SEQ ID NO45. |

Theo phuong 4n khac, sang ché d& cap dén khang thé dugc chon tir:

a) khang thé chtra, hodc cu thanh béi, chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.37 hoic trinh tu b4t ky c6 d6 twong ddng it nhat bing 80%, 85%, 90%, 95%, hodc
98% so véi trinh tu nhu néu trong SEQ ID NO.37 va chubi nhe chira, hoic cAu thénil bai,
trinh tu SEQ ID NO.39 hoic trinh tu bat ki ¢6 do tuong ddng it nhét bang 80%, 85%,
90%, 95%, hodc 98% so vai trinh tu nhu néu trong SEQ ID NO.39;

b) khang thé chira, hoic cau thanh bdi, chudi ning c6 trinh ty nhu néu trong SEQ
ID NO.38 hoic trinh tu b4t ky c6 d6 twong ddng it nhét bing 80%, 85%, 90%, 95%, hoic
98% so v4i trinh tu nhu néu trong SEQ ID NO.38 va chudi nhe chira, hodc cdu thanh béi,
trinh tu SEQ ID NO.40 hoic trinh tw bt ky c6 d6 tuong dong it nhit bang 80%, 85%,
90%, 95%, hoidc 98% so véi trinh tu nhu néu trong SEQ ID NO.40; va
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c) khang thé chira mién bién d6i chudi ndng c6 trinh tu dugc chon tr cac trinh tu
nhu néu trong SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hodc trinh tu bét
ky ¢6 do twong ddng it nhat bang 80%, 85%, 90%, 95%, hodc 98% so v6i trinh tu nhu
néu trong SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 hodc 80 va mién bién dbi
chudi nhe ¢6 trinh tu duge chon tir cic trinh ty nhu néu trong SEQ ID NO.57, 60 hodc
trinh tu bt ky ¢6 do tuong dong it nhit bing 80%, 85%, 90%, 95%, hodc 98% so véi
trinh tu nhu néu trong SEQ ID NO.57 hodc 60. Pé 1am 16, bang 6a sau minh hoa vi du
khong gidi han vé trinh tu ctia VH va VL d6i véi bién thé 1 (Var. 1) va bién thé 3 (Var.
3) clia khang thé nhan tao hz208F2. N6 con bao gbm trinh tu lién Gng déi v6i bién thé 2
(Var. 2).

Bang 6a

Chubi ning Chubi nhe SEQ ID NO.

Mién bién d6i (VH) 33

hz208F2 Mién bién ddi (VL) 35

(var. 1) C6 chibu dai day du 37

‘ C6 chiéu dai day du 39

Mién bién d6i (VH) 34

hz208F2 Mién bién dbi (VL) 36

(Var. 3) C6 chiéu dai ddy du ‘ 38

Co chiéu dai day di 40

hz208F2 Mién bién dbi (VH) 41

(Var. 2) Mién bién d6i (VL) 42

Theo phuong 4n wu tién, khong bi gidi han khac, khéng thé theo séng ché dugc
chon tir:

a) khang thé chira mién bién dbi chudi nang co trinh tu dugc chon tir c4c trinh tu
nhu néu trong SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hodc trinh tu bét
ky ¢6 do twong ddng it nhit bang 80%, 85%, 90%, 95%, hodc 98% so vdi trinh ty nhu
néu trong SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 hodc 80; va ba vung CDR
chudi nhe c6 trinh tr nhu néu trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11;

b) khang thé chtra mién bién ddi chudi nhe c6 trinh tu dugc chon tir c4c trinh tu
nhu néu trong SEQ ID NO.57 va SEQ ID NO.60 hoéc trinh tu bét ky ¢6 do twong ddng it
nhét béng 80%, 85%, 90%, 95%, hoic 98% so vdi trinh ty nhu néu trong SEQ ID NO.57
hodc 60; va ba ving CDR chudi ning cé trinh ty nhu néu trong SEQ ID NO.7, SEQ ID
NO.2 va SEQ ID NO.3; va

-42-



31232

¢) khang thé chira mién bién ddi chudi nhe c6 trinh tu dugc chon tir c4c trinh tu
nhu néu trong SEQ ID NO.57 va SEQ ID NO.60 hodc trinh tu bét ky c6 d6 twong dong it
nhét bang 80%, 85%, 90%, 95%, hodc 98% so véi trinh tu nhu néu trong SEQ ID NO.57
hodc 60; va mién bién ddi chudi nang c6 trinh tu dirqc chon tir cac trinh tu nhu néu trong
SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va 80 hodc trinh tu bat ky c6 do twong
ddng it nhat bang 80%, 85%, 90%, 95%, hodc 98% so v6i trinh tu nhu néu trong SEQ ID
NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 hodc 80.

Theo phuong an khac, sang ché d& cap dén khang thé dugc chon tir khang thé

chtra hodc cau thanh boi:

a) chudi ning c6 trinh tu dugc chon tir cdc SEQ ID NO.58, 63, 65, 67, 69, 71, 73,
75, 77, 79 va 81 hodc trinh tu bt ky ¢6 do tvong ddng it nhit bing 80%, t6t hon néu
85%, 90%, 95% hodc 98% so v6i trinh tu nhu néu trong SEQ ID NO.58, 63, 65, 67, 69,
71,73,75,77,79 hodc 81; va

b) chudi nhe c6 trinh ty duge chon tir cdc SEQ ID NO.59 va 61 hodc trinh tu bét
ky c6 do tuong dong it nhit bing 80%, t6t hon néu 85%, 90%, 95% hodc 98% so v6i
trinh ty nhu néu trong SEQ ID NO.59 hodc 61. Theo phuong an khac, sang ché dé cap
dén khang thé duoc chon tir: a) khang thé chira mién bién d6i chudi ning ¢ trinh tu dugc
chon tir cac trinh ty nhu néu trong SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 va
80 hoiic trinh tu bt ki ¢6 dd tuong ddng it nhat bing 80%, 85%, 90%, 95%, hodc 98%
so v6i trinh ty nhu néu trong SEQ ID NO.56, 62, 64, 66, 68, 70, 72, 74, 76, 78 hodc 80;
va mién bién ddi chudi nhe c6 trinh tu nhu néu trong SEQ ID NO.57 hoic trinh tw bit ky
c6 d0 twong ddng it nhit bang 80%, 85%, 90%, 95%, hodc 98% so vdi trinh tu nhu néu
trong SEQ ID NO.57; va

b) khang thé chira mién bién dbi chudi ning c6 trinh tu duoc chon tir céc trinh tu
nhu néu trong SEQ ID NO.56, SEQ ID NO.64, SEQ ID NO.68 va SEQ ID NO.78 hodc
trinh tu bit ky c6 do twong ddng it nhit bing 80%, 85%, 90%, 95%, hodc 98% so véi
trinh ty nhu néu trong SEQ ID NO.56, SEQ ID NO.64, SEQ ID NO.68 hodc SEQ ID
NO.78 va mién bién ddi chudi nhe c6 trinh tu nhu néu trong SEQ ID NO.60 hojc trinh tu
bét ky c6 d6 twong ddng trinh tur it nhét bang 80% so véi trinh ty nhu néu trong SEQ ID
NO.60

Theo phuong 4n khac, sang ché @& cap dén khang thé duoc chon tir:
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a) khang thé chira, hodc cdu thanh boi, chudi ning c6 trinh tw nhu néu trong SEQ
ID NO.58 hoic trinh tu bt ky c6 do tuong ddng it nhit bang 80%, 85%, 90%, 95%, hodc
98% so vdi trinh tu nhu néu trong SEQ ID NO.58 va chudi nhe chra, hodc cAu thanh boi,
trinh tu SEQ ID NO.59 hozc trinh tu bat k¥ c6 do twong dong it nhét bang 80%, 85%,
90%, 95%, hodc 98% so véi trinh ty nhu néu trong SEQ ID NO.59;

b) khang thé chira hodc cu thanh bdi chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.58 hoic trinh tu b4t ky c6 dd twong ddng it nhit bing 80%, 85%, 90%, 95%, hoic
98% so v6i trinh tw nhu néu trong SEQ ID NO.58 va chudi nhe c¢6 trinh ty nhu néu trong
SEQ ID NO.61 hoic trinh tr bat ki c6 do twong dong it nhét bang 80%, 85%, 90%, 95%,
hodc 98% so vdi trinh tu nhu néu trong SEQ ID NO.61;

¢) khang thé chira, hoic cAu thanh bai, chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.63 hoic trinh tr bt ky c6 do twong ddng it nhit bing 80%, 85%, 90%, 95%, hodc
9‘8% s0 v6i trinh tur nhu néu trong SEQ ID NO.63 va chudi nhe chira, hoic ciu thanh béi,
trinh tu SEQ ID NO.59 hoc trinh tu bt ki c6 do twong dong it nhit bang 80%, 85%,
90%, 95%, hodc 98% so vdi trinh tu nhu néu trong SEQ ID NO.59;

d) khang thé chira, hodc cAu thanh béi, chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.65 hoic trinh tu b4t ky ¢6 do twong ddng it nht bing 80%, 85%, 90%, 95%, hoic
98% s0 v6i trinh ty nhu néu trong SEQ ID NO.65 va chudi nhe chira, hodc c4u thanh b,
trinh ty SEQ ID NO.59 hodc trinh tu bat ky c6 do twong ddng it nhit bing 80%, 85%,
90%, 95%, hodc 98% so vdi trinh tu nhu néu trong SEQ ID NO.59;

e) khang thé chira, hodc cdu thanh bdi, chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.65 hoic trinh tu bat ky ¢6 d6 twong dong it nht bing 80%, 85%, 90%, 95%, hodc
98% so v6i trinh tu nhu néu trong SEQ ID NO.65 va chudi nhe chtra, hoic cAu thanh béi,
trinh tu SEQ ID NO.61 hodc trinh tw b4t ky c6 d6 tuong ddng it nhat bang 80%, 85%,
90%, 95%, hoac 98% so vai trinh tu nhu néu trong SEQ ID NO.61;

f) khang thé chira, hodic cdu thanh boi, chudi ning cé trinh tur nhu néu trong SEQ
ID NO.67 hoic trinh tyr bét ky c6 d6 trong ddng it nhét bang 80%, 85%, 90%, 95%, hodc
98% so v6i trinh tu nhu néu trong SEQ ID NO.67 va chudi nhe chita, hodc cdu thanh boi,
trinh tw SEQ ID NO.59 hodc trinh tw bét ky ¢6 do twong ddng ft nhét bang 80%, 85%,
90%, 95%, hodc 98% so vdi trinh tu nhu néu trong SEQ ID NO.59;
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g) khang thé chira, hodc cAu thanh béi, chudi nang c6 trinh tu nhu néu trong SEQ
ID NO.69 hodc trinh tu bat ky c6 d6 twong ddng it nhat bang 80%, 85%, 90%, 95%, hodc
98% so vai trinh tu nhu néu trong SEQ ID NO.69 va chudi nhe chira, hodc ciu thanh béi,
trinh tu SEQ ID NO.59 hodc trinh tu bit k¥ ¢6 do twong ddng it nhit bing 80%, 85%,
90%, 95%, hodc 98% so v6i trinh ty nhu néu trong SEQ ID NO.59;

h) khang thé chua, hodc ciu thanh bdi, chudi ning ¢ trinh tw nhu néu trong SEQ
ID NO.69 hoiic trinh tu bit k¥ ¢6 do twong ddng it nhét bing 80%, 85%, 90%, 95%, hodc
98% so vai trinh tu nhu néu trong SEQ ID NO.69 va chudi nhe chira, hodc ciu thanh boi,
trinh tu SEQ ID NO.61 hodc trinh tir bdt k¥ c6 do twong ddng it nhit bang 80%, 85%,
90%, 95%, hodc 98% so vdi trinh tu nhu néu trong SEQ ID NO.61;

i) khang thé chira, hodc cAu thanh béi, chudi ning c6 trinh tw nhu néu trong SEQ
ID NO.71 hodc trinh tw bat ky c6 dd twong ddng it nhit bang 80%, 85%, 90%, 95%, hogc
98% so v&i trinh tu nhu néu trong SEQ ID NO.71 va chudi nhe chira, hozc cAu thanh boi,
trinh tw SEQ ID NO.59 hodc trinh ti bt k¥ c6 do twong ddng it nhit bang 80%, 85%,
90%, 95%, hodc 98% so v4i trinh tu nhu néu trong SEQ ID NO.59;

j) khang thé chtra, hodc cu thanh béi, chudi ning c6 trinh ty nhu néu trong SEQ
ID NO.73 hodc trinh tw bt ky c6 do twong ddng it nhit bang 80%, 85%, 90%, 95%, hoic
98% so vGi trinh ty nhu néu trong SEQ ID NO.73 va chudi nhe chira, hodc ciu thanh boi,
trinh tu SEQ ID NO.59 hoic trinh tir bét ky c6 do twong ddng it nhat biang 80%, 85%,
90%, 95%, hodc 98% so v&i trinh tu nhu néu trong SEQ D NO.59;

k) khang thé chtra, hodc cdu thanh boi, chudi ning c6 trinh tu nhu néu trong SEQ
ID NO.75 hodc trinh tw bat ky c6 do twong ddng it nhat bang 80%, 85%, 90%, 95%, hodc
98% so v6i trinh ty nhu néu trong SEQ ID NO.75 va chudi nhe chira, hodc cAu thanh bai,
trinh tu SEQ ID NO.59 hodc trinh tir bét ky c6 d6 twong ddng it nhit bing 80%, 85%,
90%, 95%, hodc 98% so v6i trinh tu nhu néu trong SEQ ID NO.59;

1) khang thé chira, hodc cAu thanh béi, chudi ning c6 trinh ty nhu néu trong SEQ
ID NO.77 hoc trinh tu bt ky c6 do tuong déng it nhét bang 80%, 85%, 90%, 95%, hoic
98% so vdi trinh tu nhu néu trong SEQ ID NO.77 va chudi nhe chira, hodic ciu thanh bai,
trinh tu SEQ ID NO.59 hoic trinh tu bit ky c6 d6 twong ddng it nhit bang 80%, 85%,
90%, 95%, hodc 98% so vdi trinh ty nhu néu trong SEQ ID NO.59;
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m) khang thé chira, hodc cAu thanh béi, chudi ning cé trinh tw nhu néu trong SEQ
ID NO.79 hogc trinh tu bat ky c6 do tvong ddng it nhit bang 80%, 85%, 90%, 95%, hodc
98% so vdi trinh tu nhu néu trong SEQ ID NO.79 va chudi nhe chta, hodc cAu thanh béi,
trinh tw SEQ ID NO.59 hoic trinh tu bit ky c6 do twong dong it nhit bang 80%, 85%,
90%, 95%, hodc 98% so voi trinh tu nhu néu trong SEQ ID NO.59;

n) khang thé chira, hodc ciu thanh boi, chudi ning c6 trinh ty nhu néu trong SEQ
ID NO.79 hoic trinh tr bit ky c6 do twong ddng it nhit bing 80%, 85%, 90%, 95%, hodc
98% so vdi trinh tu nhu néu trong SEQ ID NO.79 va chudi nhe chtra, hoic cAu thanh béi,
trinh tu SEQ ID NO.61 hodc trinh ty bit ki c6 do twong dong it nht bing 80%, 85%,
90%, 95%, hodc 98% so vdi trinh ty nhu néu trong SEQ ID NO.61; va

0) khang thé chira, hoic cAu thanh béi, chudi nang cé trinh tw nhu néu trong SEQ
ID NO.81 hogc trinh tu bat ky c6 do tuong ddng it nhat bang 80%, 85%, 90%, 95%, hodc
98% so voi trinh tu nhu néu trong SEQ ID NO.81 va chudi nhe chira, hoic ciu thanh béi,
trinh tu SEQ ID NO.59 hodc trinh ty bit ki c6 do twong dong it nhat bing 80%, 85%,
90%, 95%, hodc 98% so vdi trinh ty nhu néu trong SEQ ID NO.59.

Pé 1am 19, bang 6b sau minh hoa vi du khong gidi han vé trinh tu cia VH va VL
(mién bién déi va c6 chidu dai ddy di) d6i vai cac bién thé khac nhau ctia khang thé nhan

tao hz208F2.

Béang 6b

Chu?i nang Chudi nhe SEQ ID NO.

56

H7208F2 Mién bién d6i (VH) | Mién bién doi (VL) 57

HO037/L018 Co6 chiéu dai day da Cé chiéu dai day dua : gg

: N r 2 b r 2 56

Hz208F2 Mién b‘ién doi gVH) Mién b\ién doi gVL) 60

HO037/L021 Co6 chiéu dai day da C6 chiéu dai day du 58

61

1 I'e 2 3 r 2 : 62

HZ208F2 Mién b‘ién doi gVH) Mién b‘ién doi ‘(VL) 57

H047/1018 C6 chiéu dai day du Co6 chiéu dai day du 23

b r 2 1 r 2 64

Mién bién @i (VH) | Mién bién ddi (VL) 57

Hz208F2 C6 chidu dai div du C6 chidu dai div di 65

HO049/1.018 0 chicu dai day du 0 chicu dat day du S

Mién bién @i (VED) | Mién bién déi (VL) 64

HZz208F2 C6 chidu dai ddy du Cé chidu dai div dd 60

HO049/1.021 (0] U dai aay du O cnicu 1 day du 65
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61
1 r 2 66

H208F2 | pon DI 401 VED | g bién déi (v i
HO51/L018 Y C6 chidu dai day di s
68

Mién bién dbi (VH) | Mién bién déi (VL) 57

Hz208F2 C6 chidu dai diy di | C6 chidu dai ddy da 69
H052/L018 Y Y i
68

Mién bién dbi (VH) | Mién bién dbi (VL) 60

Hz20812 C6 chidu dai diy da | C6 chidu dai ddy du 69
H052/L021 o chied Y aday P
70

Hz208F2 Mién bién ddi (VH) | Mién bién dbi (VL) 57
HO057/L018 | C6 chidu dai diy dia | C6 chiéu dai diy du 71
59

72

. Mién bién @i (VH) | Mién bién dbi (VL) 57
Hz208F2 C6 chidu dai diy da | C6 chiéu dai dy du 73
H068/L018 : ’ 59
74

Mién bién ddi (VH) | Mién bién ddi (VL) 57

Hz208F2 | ¢ chidu dai ddy da | C6 chidu dai ddy da 75
H070/L018 Y o
76

Mién bién dbi (VH) | Mién bién dbi (VL) 57

Hz20812 C6 chidu dai ddy du | C6 chidu dai day da 77
HO071/L018 59
78

Mién bién dbi (VH) | Mién bién dbi (VL) 57

Hz20812 C6 chidu dai ddy du | C6 chidu dai day du 79
HO76/L018 oc 1aay du chieu dat aay 5
78

Mién bién ddi (VH) | Mién bién ddi (VL) 60

Hz208F2 1 chidu dai ddy da | C6 chidu dai ddy da 79
HO076/L021 61
80

Mién bién dbi (VH) | Mién bién dbi (VL) 57

Hz208F2 | g pidu dai diy da | C6 chidu dai ddy du 81
H077/L018 59

Theo khia canh khac, sang ché dé'cép dén khang thé duogc chon tur:

i) khang thé duoc san sinh boi thé lai 1-4757, 1-4773, 1-4775, 1-4736 hoic 1-4774
duoc luu gitt Ngan hang gidng té bao va sinh vat Phap, Vién Pasteur, 25, dudng Docteur
Roux, 75724 Paris, Phap tuong tng vao ngay 30 thang 5 ndm 2013, 26 thang 6 nam
2013, 26 thang 6 nam 2013, 24 thang 4 nam 2013 va 26 thang 6 nam 2013,

ii) khang thé canh tranh dé gan két v6i IGF-1R véi khang thé néu & muc i); va

iii) khang thé ma gin két v6i cing mét epitop ctia IGF-1R nhu khang thé néu &

muc i).
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Theo theo khia canh khac, sang ché dé cap dén thé lai cia chudt dugc chon tir thé
lai 1-4757, 1-4773, 1-4775, 1-4736 va 1-4774 dugc ndp luu tai Ngin hang giéng va vi sinh
vat, Vién Pasteur Phép tuong (mg vao ngay 30 thang 5 ndm 2013, 26 thang 6 ném 2013,
26 thang 6 nam 2013, 24 thang 4 ndm 2013 va 26 thang 6 ndm 2013.

Theo mot khia canh, sang ché dé cap dén axit nucleic phan 14p ma hoa khang thé,

hodc d6i v6i manh gan két v4i khang nguyén cua nd, theo sang che.

Thuat ngt “axit nucleic”, “trinh ty nucleic”, “trinh ty axit nucleic”,
“polynucleotit”, “oligonucleotit”, “trinh tu polynucleotit” va “trinh tw nucleotit”, dugc sur
dung thay cho nhau trong ban m6 ta nay, c6 nghia 1a trinh tu chinh x4c cua céac nucleotit,
duoc cai bién hoic khong duge cai bién, xac dinh manh ho#ic viing cta axit nucleic, chira
nucleotit khong cé trong tu nhién hodc khong chua, va la ADN soi kép, ADN s¢i don

hoidc cic san pham phién ma cia cac ADN nay.

Trinh tu theo sang ché dugc phan 14p va/hoic duge tinh ché, nghia 13, chung dugc
14y mAu truc tiép hodc gian tiép, vi du bang cach sao chép, mdi trudng cia ching duoc
cai bién it nhat mot phin. Axit nucleic phan 1ap thu dugc bing ky thudt téi to hop di
truyén, bang cac cach, vi du, té bao cia vat chu, hodc thu dugc bing cach tbng hop hoa

hoc ciing dugc néu trong ban mo ta nay.

Sang ché ciing dé cap deén vecto chira axit nucleic ma hoa khang th€, hodc doi voi

manh gin két v&i khang nguyén cia nd, theo sang ché.

Sang ché d cap dén vecto tach dong va/hodc vecto biéu hién chta trinh tu

nucleotit nay.

Tét hon néu céc vecto chira cac yéu t& cho phép biéu hién va/hoic tiét trinh tur
nucleotit trong té bao ctia vat chi nhit dinh. Do d6, vecto can chira gen khéi d4u, tin hiéu
bat ddu va két thic dich mi, ciing nhu cdc ving diéu hoa qua trinh phién m3 thich hop.
Cén phai duy tri theo c4ch thich hgp trong té bio vat chil va c6 thé tuy y c6 cac tin higu
dic hiéu mé ta qua trinh tiét cua protein di duoc dich ma. Céc yéu t6 khac nhau nay duoc.
chon va dugc tdi uu hoa bai ngudi ¢6 trinh do trung binh trong linh vuc nay theo té bao
cua vat cha da dung. Nhiam muc dich ndy, trinh tu nucleotit ¢ thé dugc cai xen vao cac

vecto tu sao chép trong vét chu da chon hodc 1a vecto hop nhét cua vat chu da chon.
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Céc vecto ndy dugc tao ra bang cac phuong phap thong thuong di duge st dung
béi ngudi ¢6 trinh d6 trung binh trong 1inh vuc nady va cac dong thu dugce co thé duoc dua
vao vat chu thich hop bing cac phuong phap tiéu chuan nhu phuong phap chuyén nhiém

liposom, xung dién, sé¢ nhiét hoic phuong phap héa hoc.

Cac vecto 14, vi du, vecto c¢6 ngudn gbc plasmit hodc virut. Ching duge st dung
dé bién nap t& bao cua vat chu d& tach dong hogc biéu hién trinh tu nucleotit theo sang

che.

Sang ché ciing d& cap dén té bao phan 1ap ctia vat chii dugc bién nap bang cach

hodc chra vecto nhu néu trén.

Té bao cua vat chu ¢ thé dugc chon trong hé sinh vt chua c6 nhan di€n hinh
hodc ¢6 nhén dién hinh nhu t€ bao cla vi khuan, vi dy, ma con la t€ bao ndm men hodc t&
bao cua dong vat, dic biét 1a t€ bao ctia dong vat c¢b vu (ngoai trir 1a nguoi). T¢€ bao cua

con trung hoac thyce vat ciing c¢6 theé dugc str dung.

Sang ché ciing dé cap dén dong vat, khong phai nguoi, ma cé t€ bao da dugce bién

nap.

Theo khia canh khéc, sang ché d& cap dén phuong phép sian xuét khang thé theo
sang ché, hoic manh gin két voi khang nguyén cta no, khac biét & chd phuong phép nay

bao gom cac budc sau:

a) nudi cay té bao cua vat chu theo sang ché trong moi truong nudi cay voi di€u

kién nudi cdy thich hop; va

b) thu hdi khang thé, hoic mét trong s6 cac manh gin két v6i khang nguyén cia

nd, tir d6 tao ra dugc tir moi trudng nudi cay hoac tir cac t€ bao da dugce nuoi cay nay.

Céc t& bao di duoc bién nap 13 cac té bao duge st dung trong cac phuong phap
diéu ché khang thé tai td hop theo sang ché. Cac phuong phép diéu ché khang thé & dang
tai tb hop bang cach sir dung vecto va/hoic té bao dd duoc bién nap boi vecto theo sang
ché, dugc bao ham trong ban md ta nay. Tét hon néu té bao di dugc bién nap boi vecto
nhu néu trén duoc nudi cy trong céc diéu kién cho phép biéu hién khang thé nay va thu
hdi khang thé nay.

Nhu d3 néu trén, té bao cta vat chu c6 thé duoc chon trong hé sinh vét chua c6

nhén dién hinh hodc c6 nhan dién hinh. Cu thé, c¢6 thé x4c dinh duoc trinh trr nucleotit dé
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tiét trong hé€ sinh vat chua c6 nhan dién hinh hodc ¢6 nhan dién hinh. Do d6, vecto theo
sang ché chira trinh tu nay c6 thé dugc st dung theo cach c6 loi dé san sinh ra céc protein
tai t6 hop can tiét. Thuc vdy, quy trinh tinh ché céc protein tai t6 hop dang quan tAm nay
dugc thuc hién theo cach ¢6 lgi dua trén thuc té réng ching c6 mat trong dich ndi trén bé

mit clia moi trudmg nudi ciy té bao chir khong phai 1a nam trong te bao cua vat chu.

Khang thé ciing c¢6 thé dugc didu ché bang cach tong hop hoéa hoc. Mot phuong
phap didu ché nhu vay ciing 1a d6i tuong ciia séng ché. Ngudi o6 trinh do trung binh
trong linh vuc nay da biét cac phuong phéap tdng hop héa hoc, nhu k¥ thuét pha ran hoic
k¥ thuét pha rin mot phan, bang cach ngung tu cic manh hodc bang cach tong hop thong
thuong trong dung dich. Polypeptit thu duoc bang cach tong hop héa hoc va c¢6 kha ning

chira axit amin khong c6 trong tu nhién twong ung 1a cling bao ham trong sang ché.

Khang thé, hoic manh gan két bat ky v6i khang nguyén cia no, co thé thu dugc

bang phuong phap duge néu trén 1a Cﬁng bao ham trong sang ché.

Theo céc khia canh cu thé, sang ché d& cip dén khang thé, hoic manh gin két véi
khang nguyén ctia né, nhu néu trén dé ding 1am chét din thudc dinh huéng dé phan phdi
duge chét gdy ddc t& bao & vi tri dich ciia vat chu, vi tri dich clia vat chi nay céu thanh
béi epitop nim trong IGF-1R, tét hon néu mién ngoai bao IGF-1R, t6t hon nita 13 IGF-1R
cta nguoi (trinh ty nhu néu trong SEQ ID NO.50) va con t6t hon nira 13 mién ngoai bao
IGF-1R ciia ngudi (trinh tu nhw néu trong SEQ ID NO.51), va cdn 5t hon nita 1a diu N
ctia mién ngoai bao IGF-1R cuia ngudi (trinh tu nhu néu trong SEQ ID NO.52), hodc bién
thé trinh tu tu nhién bat ky ciia né.

Theo mot phuong an uu tién, vi tri dich cta vat chi nay 13 vi tri dich cua té bao
cua dong vat cé va, t&t hon nita 13 té bao cla nguoi, tdt hon nira 14 cac té bao tu nhién
hodic bang cach tai td hop di truyén, biéu hién IGF-1R.

Theo khia canh khac, sang ché d& cap dén thé tiép hop khang thé-duge chit chira
khang thé, hodc manh gin két v6i khang nguyén ctia nd, nhu néu trén, duge tiép hop véi
dugc chét giy doc té bao. '

Sang ché dé cap dén thé tiép hop mién dich chtra khang thé nhu duoc néu trong

ban md ta ndy duogc tiép hop v6i dugc chit giy doc té bao.
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Thuét ngit “thé tiép hop mién dich” hodc “mi&n dich-thé tiép hop” thudng dung dé
chi hop chat chira it nhét mot san phim dinh hudng, nhu khang thé, dugc lién két vat 1y

véi mot hodc nhiéu tic nhan tri liéu, tir d6 tao ra hop chat huéng dich & mirc cao.

Theo mdt phuong an vu tién, cac tac nhan tri liéu nhu vay bao gdm duoc chat giy

doc t€ bao.

“Dugc chit gdy doc té bao” hodc “giy doc té bao” dugc du dinh ding dé chi chat
khi duge st dung cho dbi tuong, didu tri hodc ngin ngura sy phat trién cua qua trinh ting
sinh bét thuong cua té bao, t6t hon néu su phat trién cua bénh ung thu trong co thé coa

dbi twong, bang céach trc ché hoic ngin ngira chirc ning té bao va/hoic gay chét té bao.

Nhiéu duge chit gy doc té bao duoce phan 1ap hodc duge tbng hop va 1am cho né
c6 kha ning Grc ché qua trinh ting sinh cta té bao, hoic dé pha hiy hodc lam gidm, néu
khong rd rang, it nhat cac t& bao cta khéi u mot cach dang ké. Tuy nhién, hoat tinh gy
ddc cua cac chat nay khong chi gi6i han & cac t€ bao cta khéi u, va cac té bao khong
chira khéi u ciing bi anh hudng va c6 thé bi pha hiy. Cu thé hon, céc tic dung phu quan
sat duoc O cac té bao thay m&i mot cich nhanh chong, nhu té bao tao mau hoic cac té
bao ctia biéu md, cu thé 1a mang nhay. Bang cach minh hoa, cac té bao ctia dudng da day

rudt bi anh huéng dang ké khi st dung dugc chit giy doc té bao nay.

Mot trong s cac muc dich clia sang ché ciing c6 thé tao ra dugc chit gy doc té
bio d& c6 thé gi6i han duoc cac tac dung phu trén cac té bao binh thudng dong thoi dong

thoi duy tri dugc doc tinh t€ bao & mirc cao trén cic té bao cta khoi u.

Cu thé hon, t5t hon néu dugc chét gay doc t& bao co6 thé bao gém, nhung khong
chi gigi han &, dugce chét (tire 13 “thé tiép hop khang thé-dugc chat”), doc t6 (tuc 1a “doc
t6 mién dich” hodc “thé tiép hop khang thé-doc t6”), chat dff)n;g vi phong xa (tirc 13 “thé
tiép hop mién dich phéng xa” hodc “thé tiép hop khang thé-chét ddng vi phéng xa”), v.

V...

Theo phuong 4n wu tién thir nhat, thé tiép hop mién dich cdu thanh béi khéng thé
duoc lién két véi it nhét dugc chit hodc thubc. Thé tiép hop mién dich nhu vay duoc goi
12 thé tiép hop khang thé-dugc chit (hoic “ADC).

Theo mét phuong 4n thir nhit, cac duge chit nhu vay c6 thé duoc mo ta lién quan

dén cach thirc tic dong ctia ching. Vi du khong gidi han c6 thé d& cap dén chit alkyl héa
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nhu mu tac nito, alkyle-sulfonat, nitrosoure, oxazophorin, aziridin hodc imin-etylen, chét
chéng chuyén hoa, chét khang sinh chdng tao khdi u, chét tc ché qua trinh phan bao, chat
trc ché chtc ning tao nhiém sic, chit chéng tao mach, chit khang estrogen, chit khang
androgen, chat bcéng hoéa, chit kich thich hdp thu sit, chit e ché xycloxygenaza, chat trc
ché phosphodiesteraza, chét trc ché ADN, chét tic ché tong hop ADN, chét kich thich qua
trinh gdy chét té bao, chit tc ché thymidylat, chit tc ché t& bao T, chit chu van
interferon, chét e ché robonucleosit triphosphat reductaza, chat (¢ ché aromataza, chit
d6i khang thu thé estrogen, chét e ché tyrosin kinaza, chit tc ché chu trinh t€ bao,
taxan, chit e ché tubulin, cht trc ché su tao mach, chét kich thich dai thuc bao, chat dbi
khang thu thé neurokinin, chit chu véan thu thé cannabinoid, chit cha van thu thé
dopamin, chit chi van yéu t kich thich bach ciu hat, chat cha vén thu thé erythropoietin,
chét chi van thu thé somatostatin, chat cha van LHRH, chét nhay v6i canxi, chit ddi
khang thu th8 VEGF, chit déi khang thu thé intoleukin, chit trc ché t& bao hiy xwong,
chét kich thich tao gbc, chat d6i khang thu thé endothelin, Vinca alkaloit, chit khang
hormon hodc chét diéu bién mién dich hoic duge chit mai khac bat ky dap ing duoc tidu

chuan vé hoat tinh cua dugc chat gdy ddc t€ bao hodc doc to.

Céc duge chit nhu vay 13, vi du, duoc dé cap trong VIDAL 2010, & trang lién
quan dén céc hop chit duoc gén vao cdt vé bénh ung thu va mau “dugc chét gay doc té
ba0”, cac hop duoc chit gdy doc té bao nay dugc dé cap trong tii liéu nay bang cach vién

dan 13 dugc chat giy doc té bao dugc uu tién.

Cu thé hon, nhung khong chi gi6i han &, dugc chét hodc thudc dugc wu tién sau
day theo sang ché: mecloetamine, chlorambucol, melphalen, chlorydrate, pipobromen,
prednimustin, disodic-phosphat, estramustine, xyclophosphamit, altretamine, trofosfamit,
sulfofosfamit, ifosfamit, thiotepa, trietylenamine, altetramine, carmustine, streptozocin,
fotemustin, lomustine, busulfan, treosulfan, improsulfan, dacarbazine, cis-platin,
oxaliplatin, lobaplatin, heptaplatin, miriplatin hydrat, carboplatin, metotrexate,
pemetrexed, 5-fluoruracil, floxuridine, 5-flodeoxyuridine, capecitabine, Xytarabin,
fludarabine, xytosin arabinoside, 6-mercaptopurin (6-MP), nelarabine, 6-thioguanin (6-
TG), clodesoxyadenosin, 5-azaxytidin, gemcitabine, cladribine, deoxycoformycin,
tegafur, pentostatin, doxorubixin, daunorubicin, idarubicin, valrubicin, mitoxantrone,
dactinomycin, mithramycin, plicamycin, mitomycin C, bleomycin, procarbazine,

paclitaxel, doxetaxel, vinblastine, vincristine, vindesine, vinorelbine, topotecan,
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irinotecan, etoposide, valrubicin, amrubicin hydroclorua, pirarubicin, elliptinium axetat,
zorubicin, épirubicin, idarubicin va teniposide, razoxin, marimastat, batimastat,
prinomastat, tanomastat, ilomastat, CGS-27023A, halofuginon, COL-3, neovastat,
thalidomide, CDC 501, DMXAA, L-651582, squalamine, endostatin, SU5416, SU66638,
interferon-alpha, EMDI121974, interleukin-12, IM862, angiostatin,” tamoxifen,
toremifene, raloxifene, droloxifene, iodoxyfene, anastrozole, letrozole, exemestane,
flutamit, nilutamit, sprironolacton, cyproterone axetat, finasteride, cimitidine,
bortezomid, Velcade, bicalutamit, cyproterone, flutamit, fulvestran, exemestane,
dasatinib, erlotinib, gefitinib, imatinib, lapatinib, nilotinib, sorafenib, sunitinib, retinoid,
rexinoid, metoxsalene, metylaminolevulinate, aldesleukine, OCT-43, denileukin diflitox,
interleukin-2, tasonermine, lentinan, sizofilan, roquinimex, pidotimod, pegademase,
thymopentine, poly I:C, procodazol, Tic BCG, corynebacterium parvum, NOV-002,
ukrain, levamisole, 1311-chTNT, H-101, celmoleukin, interferon alfa2a, interferon
alfa2b, interferon gammala, interleukin-2, mobenakin, Rexin-G, teceleukin, aclarubicin,
actinomycin, arglabin, asparaginase, carzinophilin, chromomycin, daunomycin,
leucovorin, masoprocol, neocarzinostatin, peplomycin, sarkomycin, solamargine,
trabectedin, streptozocin, testosteron, kunecatechins, sinecatechins, alitretinoin, belotecan
hydrocholoride, calusterone, dromostanolone, elliptinium axetat, ethinyl estradiol,
etoposide, fluoxymesterone, formestane, fosfetrol, goserelin axetat, hexyl
aminolevulinate, histrelin, hydroxyprogesterone, . ixabepilone, leuprolide,
medroxyprogesterone axetat, megesterol axetat, metylprednisolone, metyltestosteron,
miltefosine, mitobronitol, nadrolone phenylpropionat, norethindrone axetat,
prednisolone, prednisone, temsirrolimus, testolacton, triamconolone, triptorelin,
vapreotide axetat, zinostatin stimalamer, amsacrine, arsen trioxide, bisantrene
hydroclorua, clorambuxil, chlortrianisene, cis—diamnﬁnedicloplatinium,
xyclophosphamit, dietylstilbestrol, hexametylmelamine, hydroxyurea, lenalidomide,
lonidamine, mechlorethanamine, mitotane, nedaplatin, nimustine hydroclorua,
pamidronate, pipobroman, porfimer natri, ranimustine, razoxane, semustine, sobuzoxane,
mesylat, trietylenmelamine, axit zoledronic, camostat mesylat, fadrozole HCI,
nafoxidine, aminoglutethimide, carmofur, clofarabine, xytosin arabinoside, decitabine,
doxifluridine, enocitabine, fludarabne phosphat, bdt miaxil, ftorafur, uraxil mustard,

abarelix, bexarotene, raltiterxed, tamibarotene, temozolomide, vorinostat, megastrol,
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clodronate dinatri, levamisole, ferumoxytol, sit isomaltoside, celecoxib, ibudilast,
bendamustine, altretamine, mitolactol, temsirolimus, pralatrexate, TS-1, decitabine,
bicalutamit, flutamit, letrozole, clodronate dinatri, degarelix, toremifene xitrat, histamine
dihydrochloride, DW-166HC, nitracrine, decitabine, irinoteacn hydroclorua, amsacrine,
romidepsin, tretinoin, cabazitaxel, vandetanib, lenalidomide, ibandronic axit, miltefosine,
vitespen, mifamurtide, nadroparin, granisetron, ondansetron, tropisetron, alizapride,
ramosetron, dolasetron mesilate, fosaprepitant dimeglumine, nabilone, aprepitant,
dronabinol, TY-10721, lisuride hydro maleat, epiceram, defibrotide, dabigatran etexilate,
filgrastim, pegfilgrastim, reditux, epoetin, molgramostim, oprelvekin, sipuleucel-T, M-
Vax, axetyl L-camnitine, donepezil hydroclorua, axit S5-aminolevulinic, metyl
aminolevulinate, cetrorelix axetat, icodextrin, leuprorelin, metbylphenidate, octreotide,
amlexanox, plerixafor, menatetrenone, anetole dithiolethione, doxercalciferol, cinacalcet
hydroclorua, alefacept, romiplostim, thymoglobulin, thymalfasin, ubenimex, imiquimod,
everolimus, sirolimus, H-101, lasofoxifene, trilostane, incadronate, gangliosides,
pegaptanib octanatri, vertoporfin, axit minodronic, axit zoledronic, gali nitrat,
alendronate natri, etidronate dinatri, dinatri pamidronate, dutasteride, natri stibogluconat,
armodafinil, dexrazoxane, amifostin, WF-10, temoporfin, darbepoetin alfa, ancestim,
sargramostim, palifermin, R-744, nepidermin, oprelvekin, denileukin diftitox,
crisantaspase, buserelin, deslorelin, lanreotide, Qctreotide, pilocarpine, bosentan,
calicheamicin, maytansinoids, ciclonicate va pyrolobenzodiazepine, ddc biét la cac chét

duoc boc 16 trong don PCT duoc cong bb véi s6 WO2011/130598.

Theo mot phuong &n khac, thé tiép hop midn dich céu thanh béi khang thé dugc
lién két vé6i it nhat mot chat ddng vi phong xa. Thé tiép hop mién dich nay duge goi 1a
thé tiép hop khang thé-chét déng vi phong xa (hodc “ARC”).

Dé pha huy chon loc khéi u, khang thé nay c6 thé chtra nguyén tir phong xa & mirc
cao. Nhiéu chit dong vi phéng xa 13 c6 sin dé su san sinh ARC nhu, nhung khong chi
giéi han &, A2, C3, N'S, 07, FIY 112, 1831 1125 [l v Re!$6 Re'® Sm!'®) tc®m,
Bi*!%, P*?, Pb*'?, chét ddng vi phéng xa Lu, gadolin, mangan hodc sét.

Phuong phép hodc quy trinh bét ky da biét bdi ngudi c6 trinh do trung binh trong
linh vuc ndy c6 thé duge sir dung dé dua chét dong vi phong xa ndy trong ARC. Vi du

khong gi6i han 13 tc”m hoic ' Re™®® Re'®® va In'"! c6 thé dugc gin qua gbe xystein.

-54-



31232

Y ¢6 thé duge gin qua gde lysin. 1'% ¢6 thé dugc gin vao bang cach st dung phuong

phap IODOGEN.

Mot vai vi du c¢6 thd dugc dé cap d& minh hoa cho hiéu biét ctia ngudi c6 trinh d§
trung binh trong linh vuc v& ARC nhu Zevalin® 13 ARC bao gom khang thé don dong
khang CD20 va chit ddng vi phong xa In'"" hodc Y*° dd dwoc gin két bi chét cang héa
lién két thioure; hodc Mylotarg® bao gdm ‘khéng thé khang CD33 dugc lién két voi
calicheamicin, (US 4,970,198; 5,079,233; 5,585,089; 5,606,040; 5,693,762; 5,739,116;
5,767,285; 5,773,001). Gan day, ciing c6 thé dé cap dén ADC dugc goi 1a Adcetris
(twong Gmg Brentuximab vedotin) gén ddy dugc chip nhan boi FDA dé diéu tri bénh u
bach huyét Hodgkin.

Theo mdt phuong 4n khéc, thé tiép hop mién dich cu thanh béi khang thé dugc
lién két v6i it nhit mot doc t6. Thé tiép hop mién dich nay duoc goi 1a thé tiép hop khang
thé-doc t6 (hodc “ATC).

Poc té 14 ddc t6 hitu hiéu va dic hiéu duoc san sinh boi sinh vét séng. Ching
thudong bao gdm chudi axit amin cé thé bién ddi theo phan tir luong giita cip gdm hang
tram (peptit) va mdt tram nghin (céc protein). Chung cling ¢ thé 1 hop chét hiru co phan
tir nho. Poc t6 duge tao ra béi nhiéu vi sinh vat, vi du, vi khuin, nim, tdo va thuc vat,
Nhiéu sinh vat trong sb ching c¢6 tinh cuc ddc, véi doc tinh c6 tinh doc 16n hon so véi

c4c chét than kinh.

Poc tb duoc st dung trong ATC c6 thé bao gdm, nhung khong chi giéi han &, toan
bd cac loai doc t6 c6 thé tao ra tac dung giy ddc té bao cia chung theo cic co ché bao

gdm gén két tubulin, gin két ADN, hoic chét &c ché topoisomeraza.

Poc t§ c6 hoat tinh enzym va cidc manh cta né c6 thé duoc st dung bao gE‘_)m
chudi diphtheria A, cac méanh hoat tinh khong gfn két ctia doc t6 diphtheria, chudi ngoai
doc td A (tir Pseudomonas aeruginosa), chudi rixin A, chubi abrin A, chudi modecxin A,
alpha-sarcin, protein Aleurites fordii, protein dianthin, cic protein Phytolaca americana
(PAPI, PAPII, va PAP-S), chét tic ché momordica charantia, curcin, crotin, chit (rc ché
sapaonaria officinalis, gelonin, mitogellin, restrictocin, phenomycin, enomycin, va cac

tricothecene.
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Céc doc tb phén tir nho, nhu dolastatin, auristatin, dac biét 1a monometylauristatin
E (MMARE), trichothecene, va CC1065, va cac din xudt clia cac doc t6 niy c6 hoat tinh
gay ddc, 1a cling dugc du dinh trong ban md ta nay. ba biét ring dolastatin va auristatin
¢6 anh hudng t6i dong luc cia vi éng, thity phan GTP, va phan chia nhan va té bao va ¢6
hoat tinh chéng bénh ung thu va chéng nim.

“Chét lien két”, “don vi lién két”, hoic “lién két” 6 nghia 1a gbc héa hoc chira
lién két cong hoa tri hodc chudi gdm cac nguyén tir gén két cong hoa tri gifta khang thé

v6i it nhit mot duge chét gay doc té bao.

Cht lién két c6 thé dugce tao ra bing cach sir dung nhiéu chét ngu hop protein hai
chitc nhu N-sucxinimidyl-3-(2-pyridyldithio) propionat (SPDP), sucxinimidyl-4-(N-
maleimidometyl)xyclohexan-1-carboxylat (SMCC), iminothiolan (IT), dan xuét hai chic
cda cac imidoeste (nhu dimetyl adipimidat HCI), cac este hoat tinh (nhu disucxinimidyl
suberat), aldehyt (nhu glutaraldehyt), cac hop chét bis-azido (nhu bis (p-azidobenzoyl)
hexanediamin), din xuédt bis-diazo (nhu bis-(p-diazoniumbenzoyl)-etylendiamin),
diizoxyanat (nhu toluen 2,6-diizoxyanat), va cac hop chét flo c6 hoat tinh bis (nhu 1,5-
diflo-2,4-dinitrobenzen).  Axitl-isothioxyanatobenzyl-3-metyldietylen  triaminepenta
axetic dugc dénh diu cacbon-14 (MX-DTPA) 12 chit cang hoa dugc minh hoa bang vi du
@8 tiép hop céc chét doc t6 t& bao v6i hé dinh huéng. Cc chat phan tmg lién két ngang
khéac c6 thé 13 BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA,
SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-MBS,
sulfo-SIAB, sulfo-SMCC, va sulfo-SMPB, va SVSB (sucxinimidyl-(4-
vinylsulfon)benzoat) 1a dang c6 trén thi truong (vi du, tr Pierce Biotechnology, Inc.,
Rockford, I11., U.S.A).

Chat lién két c6 thé 1a chit “khong phan cit dugc” hodc “phan cit dugc”.

Theo mdt phuong an wu tién, né bao gbm qua trinh gidi phéng duge chét gay doc
té bao trong t& bao theo cach c6 lgi cho “lign kbt co thé phan cit dugc”. Vi du, lién két
khong bén véi axit, lién két nhay véi peptidaza, lién két khong bén véi anh séng, lién két
dimetyl hodc lién két disulfua c6 thé dugc st dung. Theo mot phuong 4n wu tién, lién két
nay c6 thé phan cét duge trong cac didu kién noi bao, sao cho qua trinh phan cit lién két

giai phong dugc chat gy doc t& bao tir khang thé trong méi trudng nodi bao.
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Vi du, theo mot sb phwong an, lién két c6 thé phan cit duoc bang chét phan cit c6
mdt trong mdi truong ndi bao (vi du, trong lysosom hodc nd1 thé hoic caveolea). Lién két
nay c6 thé 13, vi du, lién két peptidyl duoc phan giai boi peptidaza ndi bao hodc enzym
proteaza, bao gbm, nhung khoéng chi gidi han &, lysosomal hodc endosomal proteaza. |
Thong thuong, lién két peptidyl c6 it nhit hai axit amin hogc it nhét ba axit amin. Chét
phan cét c6 thé bao gém cac cathepsin B va D va plasmin, d biét ring toan bd cac chét
ndy c6 thé thiy phan duoc céc din xudt duge chét dipeptit lam giai phéng dugc chét c6
hoat tinh ndm ngoai c4c té bao dich. Vi du, lién két peptidyl co thé duoc phan cit duoc
bdi proteaza cathepsin-B phu thudc thiol, duoc biéu hién & mic cao trong mo bénh ung
thu, c¢6 thé duoc st dung (vi du, lién két Phe-Leu hoic Gly-Phe-Leu-Gly). Theo céc
phuong 4n cu thé, lién két peptidyl c6 thé phan cit dugc béi proteaza ndi bao 14 lien két
Val-Cit hodc lién két Phe-Lys. Mot 1¢i ich khi sit dung qua trinh giai phong phén giai
protien ndi bao cua dugc chit gay doc té bao 14 chét thuong bi suy yéu khi duoc tao tiép

hop va do 6n dinh trong huyét thanh ciia thé tiép hop thuong 1a cao.

Theo cac phuong 4n khac, lién két co thé phan cit duoc 12 nhay véi do pH, nghTa
12 nhay v6i qué trinh thiy phan & céc tri s pH nhit dinh. Thong thuong, lién két nhay
v6i d0 pH c6 thé thay phan dugc trong cac diéu kién c6 tinh axit. Vi dy, lién két khong
bén véi axit c6 thé thiy phan duoc trong lysosom (vi du, hydrazon, semicarbazon,
thiosemicarbazon, cis-aconitic amit, orthoeste, axetal, ketal, hodc cac loai tuong tu) co
thé dugc sir dung. Cht lién két nhu vdy 13 twong ddi én dinh trong cac diéu kién do pH
trung tinh, nhu cc chit trong mau, nhung khong 6n dinh & do pH nhé hon 5.5 hoic 5.0,
do pH khoang cua lysosom. Theo céc phuong an nhit dinh, lién két co thé thiy phan
dugce 12 lién két thioete (nhu, vi du, thioete dugc gin vao tic nhan tri liéu thong qua lién

két axylhydrazon.

Theo céc phuong 4n khéc, lién két c6 thé phan cit dugc trong céc diédu kién khir
(vi du, lién két disulfua). Nhiéu chat lién két disulfua da biét trong linh vuc ndy, bao gdm,
vi du, cic chit c6 thé duoc tao ra béng cach st dung SATA (N-sucxinimidyl-S-
axetylthioaxetat), SPDP (N-sucxinimidyl-3-(2-pyridyldithio)propionat), SPDB (N-
sucxinimidyl-3-(2-pyridyldithio)butyrat) va SMPT (N-sucxinimidyl-oxycarbonyl-alpha-
metyl-alpha-(2-pyridyl-dithio)toluen)- , SPDB va SMPT.
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Vi du khong gi6i han vé chét lién két khong phan cit dugc duge hodc “khéng khir
duoc”, ¢6 thé duge dé cap 1a thé tiép hop mién dich Trastuzumab-DMI1 (TDM1) két hop

trastuzumab véi chat hoa tri liéu duoc lién két, maytansine.

Theo mdt phuong &n uwu tién, thé tiép hop mién dich theo sing ché c6 thé duoc
didu ché bang phwong phép bit ky da biét boi ngudi c6 trinh @9 trung binh trong linh vuc
nay nhu, nhung khong chi gidi han ¢, i) phan Ung gitta nhém 4i nhén cua khéang thé v6i-
chit phan tmg lién két hai hoa tri, tiép d6 1a phan émg véi dugc chit gy doc té bao holc
ii) phan ng gitta nhém 4i nhan ctia dugc chit gay doc té bao véi chat phan Gng lién két
hai héa tri, tiép d6 12 phan Gng v6i nhém 4i nhan ctia khang thé.

Cac nhoém &i nhan trén khang thé bao gém, nhung khong chi giéi han &, nhém
arnin c6 dau N, nhém amin mach bén, vi du, lysin, nhém thiol mach bén, va hydroxyl cia
dudng hodc nhém amino khi protein gin két khang nguyén dugc glycosyl héa. Cac nhém
amin, thiol, va hydroxyl 1a cac nhom &i nhan va c6 kha ndng phan ing dé tao ra lién két
cong hod tri v6i cac nhém ua dién tir trén céc gbe lién két va cac chat phan tng lién két
bao gbm, nhung khong chi gi6i han &, cac este hoat tinh nhu este NHS, este HOB,
haloformat, va axit halogenua; alkyl va benzyl halogenua nhu cic nhom haloaxetamit;
aldehyt, keton, carboxyl, vA maleimit. Khang thé nay c6 thé c6 disulfua noi chudi c6 thé
kht duge, tic 1a ciu xystein. Khang thé ¢6 thé dugc hoat hoa dé tiép hop véi cac chét
phan tng lién két bang cach cho phan tng véi chét khtr nhu DTT (dithiotreitol). Do dé,
mdi ciu xystein s& tao ra hai nhém 4i nhén thiol c6 hoat tinh theo ly thuyét. Céc nhém ai
nhan khéc c6 thé duge dua vao khang thé thong qua phan tng bat ky da biét bsi nguoi cé
trinh do trung binh trong linh vuc nay. Vi du khong giéi han vé cac nhom thiol c¢6 hoat

tinh c6 thé dugce dua vao khang thé bang cach dua mot hozc nhiéu gbc xystein.

Thé tiép hop mién dich cﬁng c6 thé duoc san xuét bing cach cai bién khang thé dé
dua cac gbc ua dién tir, c¢6 thé phan tmg véi cac i)hﬁn ttr thé 4i nhan trén chit phan tng
lién két hodc duoc chit gy doc té bao. Pudng clia khang thé duoc glycosyl héa c6 thé
dugc oxy hoa dé tao ra cic nhém aldehyt hozc keton c6 thé phan mg véi nhém amin clia
cac chit phan tmg lién két hoic dugc chét giy doc té bao. Cac nhom bazo Schiff imin thu
dugc c6 thé tao ra lién két thich hop, hodc ¢ thé dugc khir dé tao ra céc lién két amin
thich hgp. Theo mdt phuong 4n, phan tng giita phan hydrat cacbon ctia khang thé dugc

glycosyl hoa v6i galactoza oxidaza hodc natri meta-periodat co thé thu duoc cdc nhém
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carbonyl (aldehyt va keton) trong khang thé c6 thé phan ting v6i cdc nhém thich hop trén
duge chat. Theo mdt phuong 4n khac, cac khang thé chira serin c6 ddu N hoic gdc
threonin c6 thé phan mg véi natri meta-periodat, tir d6 tao ra aldehyt thay cho axit amin
dau tién.

Theo cac phuong 4n uu tién nhét dinh, don vi lién két c6 thé c6 cong thire sau:

f—Ta--WW--Yy--

trong d6: |

-T-1a don vi kéo cang;

a bang 0 hoic 1;

-W- 1a don vi axit amin;

w doc 14p 13 s6 nguyén nam trong khoang tir 1 dén 12;

-Y- l1a don vi dém:;

y bang 0, 1 hoic 2.

Pon vi kéo cing (-T-), khi c¢6 mat, lién két khang thé véi don vi axit amin (-W-).
Céc nhém chirc thich hop c6 thé ¢c6 mit trén khang thé, hoat déng tu nhién hoic bing
cach héa hoc, bao gdm sulfhydryl, amino, hydroxyl, nhén anomeric hydroxyl cta hydrat
~ cacbon, va carboxyl. Cac nhém chirc thich hop 1a sulthydryl va amino. Cac nhoém
sulfhydryl c6 thé dugc tao ra bang cach khir cac lién két disulfua noi phan tir ctia khang
thé, néu c6 mat. Theo cach khéc, cic nhom sulthydryl cé thé duoc tao ra béng cach cho
nhém amino cta gdc lysin ciia khang thé phan tmg véi cac chit phan Gng tao 2-
iminothiolan hodc khéac sulfhydryl. Theo cic phuong an cu thé, khang thé 12 khang thé tai
td hop va dugc tao ra bang ky thuat di truyén dé mang mot hodc nhiéu lysin. Tt hon
nita, néu khang thé co thé duoc tao ra bang k¥ thuat di truyén dé mang madt hodc nhiéu

xystein (tham khao tai li¢u ThioMabs).

Theo cac phuong 4n cu thé nhét dinh, don vi kéo cing tao ra lién két v6i nguyén
tr lvu huynh cia khang thé. Nguyén"a’r luu huynh c6 thé c6 ngudn gdc tir nhém
sulfhydryl (--SH) ctia khang thé d4 duoc khir.
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Theo cac phuong 4an cu thé khac, don vi kéo cing dugc lién két voi khang thé
thong qua lién két disulfua giita nguyén tir luu huynh ctia khéng thé va nguyén tir luu

huynh ctia don vi kéo céng.

Theo cac phuong &n cu thé khac, nhém hoat dong cua don vi kéo cang chira vj tri
hoat d@ng.cé thé phan tmg véi nhém amino ciia khang thé. Nhém amino c6 thé 13 nhém
arginin hodc lysin. Céc vi tri hoat dong amin thich hop bao gdm, nhung khong chi gi6i
han &, cac este dugc hoat hdéa nhu este suckinimif, este 4-nitrophenyl, este

pentaflophenyl, anhydrit, axit clorua, sulfonyl clorua, izoxyanat va izothioxyanat.

Theo mot khia canh khac nira, nhom chirc hoat dong ctia don vi kéo cdng chira vi
tri hoat dong phan ing v6i nhom hydrat cacbon dugc cai bién ma c6 thé c6 mit trén
khang thé. Theo phuong 4n cu thé, khing thé dugc glycosyl héa bang enzym dé tao ra
gbc hydrat cacbon. Hydrat cacbon c6 thé dugc oxy hoa nhe bang chit phan ng nhu natri
periodat va don vi carbonyl thu dugc cua hydrat cacbon dugc oxy hoa co thé duoc ngung
tu bang don vi kéo cing chira nhém chirc nhu hydrazit, oxim, amin hoat dong, hydrazin,

thiosemicarbazit, hydrazin carboxylat, hodc arylhydrazit.

Pon vi axit amin (-W-) lién ké don vi kéo cang (-T-) v6i don vi dém (-Y-) néu don
vi dém nay c6 mit, va lién két don vi kéo cing nay vdi dugc chit giy doc té bao néu don
vi dém khong c6 mit.

Nhu néu trén, -Ww- cé thé 13 don vi dipeptit, tripeptit, tetrapeptit, pentapeptit,
hexapeptit, heptapeptit, octapeptit, nonapeptit, decapeptit, undecapeptit hodc
dodecapeptit.

Theo mdt sd phuong an, don vi axit amin c6 thé chira cac gdc axit amin nhu,
nhung khong chi giéi hanﬁ &, alanin, valin, leuxin, isoleuxin, methionin, phenylalanin,
tryptophan, prolin, lysin dugc bao vé bang axetyl hodc formyl, arginin, arginin-dugc bao
vé bang nhém tosyl hodc nitro, histidin, ornithin, ornithin dugc bao vé bang axetyl hoic
formyl va xitrulin. C4c thanh phan lién két axit amin dugc minh hoa bang vi du bao gdm

t5t hon néu dipeptit, tripeptit, tetrapeptit hodc pentapeptit.

Céc dipeptit dugc minh hoa bang vi du bao gdm: Val-Cit, Ala-Val, Ala-Ala, Val-
Ala, Lys-Lys, Cit-Cit, Val-Lys, Ala-Phe, Phe-Lys, Ala-Lys, Phe-Cit, Leu-Cit, Ile-Cit,
Trp-Cit, Phe-Ala, Phe-N’-tosyl-Arg, Phe-N’-Nitro-Arg.
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Tripeptit dugc minh hoa bing vi du bao gdm: Val-Ala-Val, Ala-Asn-Val, Val-
Leu-Lys, Ala-Ala-Asn, Phe-Phe-Lys, Gly-Gly-Gly, D-Phe-Phe-Lys, Gly-Phe-Lys.

Tetrapeptit duoc minh hoa bang vi du bao gbdbm: Gly-Phe-Leu-Gly (trinh ty nhu |
néu trong SEQ ID NO.53), Ala-Leu-Ala-Leu (trinh ty nhu néu trong SEQ ID NO.54).

Pentapeptit dugc minh hoa bing vi du bao gdm: Pro-Val-Gly-Val-Val (trinh ty
nhu néu trong SEQ ID NO.55).

Céc gbe axit amin bao gdm thanh phin lién két axit amin bao gérh cac gbe xut
hién trong tu nhién, cling nhu axit amin khong quan trong va chét twong tu axit amin
khong xuAt hién trong tw nhién, nhu xitrulin. Céc thanh phan lién két axit amin c6 thé
duge thiét ké va duoc t6i vu hoa khi chon loc ching dé phan giai enzym bang enzym cu

thé, vi du, proteaza lién quan dén khéi u, cathepsin B, C va D, hodc plasmin proteaza.

Don vi axit amin cta lién két c6 thé dugc phan gidi enzym boi enzym bao gbm,
nhung khéng chi giéi han &, proteaza lién quan dén khéi u dé giai phong dugc chit gy

ddc té bao.

Pon vi axit amin c6 thé duogc thiét ké va dugc t6i ru hoa khi chon loc n6 dé phan
gi4i enzym bang proteaza cu thé lién quan dén khdi u. Pon vi thich hop 1a don vi phan

giai dugc xtic tic boi proteaza, cathepsin B, C va D, va plasmin.

Pon vi dém (-Y-), khi c6 mit, lién két don vi axit amin voi dugc chét gay doc té
bao. Céc don vi khong gian 1a don vi trong s6 hai loai thong thuong: tu chét va khong tu
chét. Pon vi dém khong tu chét 12 don vi trong d6 mot phén hodc toan bo don vi dém van
gin két v6i duoc chat gay doc té bao sau khi phan gidi enzym cua don vi axit amin tir thé
tiép hop mién dich. Vi du vé don vi dém khong tu chét bao gdm, nhung khong chi gisi
han & don vi dém (glyxin-glyxin) va don vi dém glyxin. Pé giai phong duoc chat gay doc
vi glyxin-dugc chét.

Theo mot phuong an khéc, don vi dém khong tu chét (-Y-) 14 -Gly-.

Theo mot phuong 4n, thé tiép hop mién dich khong c6 don vi dém (y=0).
Theo céch khéc, thé tiép hop mién dich chira don vi dém tu chét c6 thé giai phong duoc

chét gy doc té bao ma khong can buéc thity phan riéng r&. Theo cdc phuong 4n nay, -Y-
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la don vi rugu p-aminobenzylic (PAB) dugc lién két voi -Ww- théng qua nguyén tir nito

ctia nhém PAB, va ndi truc tiép v6i -D thong qua nhém cacbonat, carbamat hodc ete.

Vi du khéc vé don vi dém tu chét bao gdbm, nhung khong chi gi6i han &, cac hop
chat thom 1a tuwong duong dién tir véi nhém PAB nhu cic dan xuét 2-aminoimidazol-5-
metanol va ortho hoac para-arrﬁnobenzﬂaxetal. Céac don vi dém co thé dugc str dung ma
c6 thé dé tao vong trong qua trinh thiy phén lién két amit, nhu cac amit cla axit 4-
aminobutyric dugc thé va khong dugc thé, hé vong bixyclo[2.2.1] va bixyclo[2.2.2] duge

thé thich hop va cac amit ciia axit 2-aminophenylpropionic.

Theo phuong an khac, don vi dém 1a don vi bis(hydroxymetyl)styren (BHMS)

mach nhanh, ma c6 thé dugc st dung dé dua cac dugce chat gay doc t€ bao vao.

Kha niing mang dugc chit con duge goi la ty 1€ dugc chét-khang thé (DAR) 1a s
frung binh ctia duge chat PBD trén mot chét lign két t& bao.

Trong truong hop cia isotyp IgG1 cia khang thé, trong d6 duoc chit duoc gin két
v6i xystein sau khi khir mot phan khang thé, kha ning mang duoc chét c6 thé nim trong
khoang tir 1 dén 8 duoc chét (D) trén mot khang thé, tic 1a trong d6 1,2, 3,4, 5, 6,7, va

8 gbc duoc chét dugce lién két cong hoa tri v6i khang thé.

- Trong trudng hop vé isotyp IgG2 ctia khang thé, trong d6 dugc chét dugc gin két
v6i xystein sau khi khir mot phin khang thé, kha nang mang dugc chét c6 thé nam trong
khoang tir 1 dén 12 dugc chét (D) trén mot khang thé, tirc 1a trong d6 1, 2,3, 4, 5, 6,7, 8,

9,10, 11 va 12 gbc dugc chit dugc lién két cong hoa tri v6i khang thé.

Ché phdm chira ADC bao gdm tip hop céc chét gin két t& bao, vi du, cac khang
thé, dugc tiép hop v6i nhidu duge chat, nim trong khoang tir 1 dén 8 hoic tir 1 dén 12.

Trong d6 duogc chit duge gin két véi lysin, thi kha ning mang dugc chét c6 thé
nim trong khoang tir 1 dén 80 duoc chit (D) trén mot té bao khang thé, mic du giéi han
trén 13 40, 20, 10 hoidc 8 c6 thé duoc wu tién. Ché phdm chira ADC bao gdm tap hop céc
chét gén két té bao, vi du, cac khang thé, dugc tiép hop véi nhiéu dugc chét, ndm trong
khoang tir 1 dén 80, niam trong khoang tir 1 dén 40, ndm trong khoang tir 1 dén 20, nim
trong khoang tir 1 dén 10 hoic nim trong khoang tir 1 dén 8.

Sé dugc chat trung binh trén mot khang thé trong ché phdm chita ADC tir cac
phan tng tiép hop c6 thé dugc dic trung béi cac cach thirc théng thuong. K§ thuit phan
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b6 dinh lugng ADC vé mat ty 1€ dugc chét cling co thé duoc x4c dinh. Déi vGi mot s thé
tiép hop khang thé-duoc chét, ty 18 dugc chét c6 thé bi gisi han bsi s& luong vi tri gin
két trén khang thé. Vi du, khang thé c6 thé chi c6 mdt hodc mdt vai nhém xystein thiol,
hoiic ¢6 thé chi c6 mot hodc mot vai nhém thiol cé di hoat tinh qua d6 lién két c6 thé
dugc gin vao. Kha ning mang duoc chét cao hon, vi du, ty 16 dugc chét >5, ¢ thé gay
két tu, khong hoa tan, doc tinh, hodc mét kha ning thdm té bao ctia cac thé tiép hop
khang thé-duoc chét nhat dinh. |

Céac khang thé nhét dinh c6 disulfua noi chudi c6 thé kht dugc, tire 12 clu xystein.
Céc khang thé nay c6 thé dugc tao ra hoat tinh dé tiép hop voi cac chat phan ting lién két
bing céch cho phan tng véi chit khir nhu DTT (dithiotreitol). Do d6, mdi cau xystein s&
duoc tao ra hai nhém 4i nhén thiol cé hoat tinh theo 1y thuyét. Cac nhém 4i nhan khac c6
thé dugc dua vao cac khang thé thong qua phin tng gitta lysin v6i 2-iminothiolan (chét
phan Gng Traut), tir d6 1am chuyén hoa amin thanh thiol. C4c nhém thiol c6 hoat tinh c6
thé duge dua vao khang thé (hoic manh ciia no) bang cach tao ra mot, hai, ba, bdn, hoic
nhiéu gde xystein (vi du, diéu ché khang thé dot bién chira mot hodc nhidu gde axit amin
xystein khong c6 trong tu nhién). US 7521541 d& cap dén cac khang thé tao ra bang cach

dua axit amin xystein hoat tinh vao.

Axit amin xystein c6 thé dugc tao ra bang k¥ thudt di truyén & céc vi tri hoat dong
trong khang thé va khong tao ra cac lién két disulfua ndi chudi hodc ndi phan tir
(Junutula, et al., 2008b Nature Bibtech., 26(8):925-932; Dornan et al (2009) Blood
114(13):2721-2729; US 7521541; US 7723485; W02009/052249). Cac xystein thiol
duogc tao ra béng k¥ thuét di truyén c6 thé phan ng v6i cac chét phan tmg lién két hodc
chét phan tmg dugc chat-lién két theo sang ché c6 thé c6 cac nhém c6 hoat tinh thiol, ua
dién tir nhu cac amit maleimit hodc alpha-halo dé tao ra ADC véi céc khang thé duoc tao
ra bang k§ thuat di truyén véi xystein va gbc duoc chat PBD. Tir d6, vi tri cia gbe duge
chét c6 thé duge thiét ké, kidm soat, va di biét. Kha niang mang duoc chit c6 thé dugc
kiém soat do c4c nhém xystein thiol dugc tao ra bang k§ thuat di truyén thudng phan tmg
v6i cac chit phan tmg lién két c6 hoat tinh thiol hodc chét phan tng dugc cht-lién két
vé6i hiu sudt cao. Viéc tao ra khang thé IgG dé dua axit amin xystein vio bang cach thé &
mdt vi tri trén chudi ning hoic chudi nhe tao ra hai xystein méi trén khang thé déi xtmg.
Kha ning mang duge chat gan bang 2 c6 thé thu dugc v6i tinh déng nhat gan cia san

phim tiép hop ADC.
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Ngodi ra, sang ché ciing d& cap dén thé tiép hop mién dich hoic thé tiép hop

khang thé-dugc chit nhu néu trén dé dung 1am thudc.

Ngoai ra, sang ché ciing dé cap dén thé tiép hop mién dich hodc thé tiép hop

khang thé-dugc chit nhu néu trén ding dé diéu tri bénh ung thu.

Sang ché d& cap dén thé tiép hop khang thé-dugc chit nhu néu trén dé dung 1am
thudc. Theo mot phuong 4n cu thé, sang ché dé cap dén thé tiép hop khang thé-dugc chat
nhu néu trén dung dé diéu tri bénh ung thu. Theo phuong 4n cu thé khac, sang ché @& cap
dén thé tiép hop khang thé—duqc chit nhu néu trén ding dé didu tri bénh ung thu biéu
hién IGF-1R, hodc bénh ung thu lién quan dén IGF-1R.

Bénh ung thu lién quan dén IGF-1R bao gdm céc té bao ctia khéi u biéu hién hodc

biéu hién quéa mic toan b hodc mot phﬁn IGF-1R & bé mit cua ching.

Cu thé hon, cac bénh ung thw nay 13 bénh ung thu nguc, dai trang, bénh ung thu
biéu mé thuc quén, té bao gan, da day, u than kinh dém, phéi, u melanin, u xuong, bubng
trieng, tuyén tién liét, bénh ung thu t8 chuc lién két co vén, than, tuyén giap, bénh ung thu

ndi mac tr cung va hié€n tugng bét thuong khang lai dugc chét bat ky.

Theo mdt khia canh khac, sang ché mé ta viéc sir dung thé tiép hop khang thé-
dugc chét theo séng ché d¢ didu tri bénh ung thu biéu hién IGF-1R. ’

Déi tuong khac cua sang ché 13 duoc pham chira khang thé theo sang ché hodc thé
tiép hop khang thé-dugc chét, hodc t_hé tiép hop mién dich, nhu duge mo ta trong ban md
ta.

Cu thé hon, sang ché d& cap dén duoc pham chira khang thé theo sang ché hoic
thé tiép hop khang thé-dugc chat, hoic thé tiép hop mién dich duoc néu trén v it nhat
mdt ta duge va/hoidc ta duge dan thube dugc dung.

Sang ché dé cap dén dugc phdm chira khang thé hoic thé tiép hop khang thé-duoc
cht dugc néu trén, va it nhat mot ta duoc va/hoic ta duoc dan thube dugc dung.

Trong ban mo ta nay, thudt ngit “td dugc dugc dung” hodc “td duoc” dung dé chi
hop chit hoic td hop cac hop chit duge dua vao dugc phim ma khong gdy phan Gng thi

phat khé chiu va cho phép, vi du, dung dé dang hoat chét, lam ting vong doi cta né
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Vé/hbéc hiéu qué cta né trong co thé, lam tang do hoa tan cta n6 trong dung dich hodc
con céi thién qua trinh chuyén héa ctia né. Céc ta duge hoic ta duge 16ng duge dung nay
13 da biét va thich hop boi ngudi cé trinh d§ trung binh trong linh vuc ndy ma né phu

thudc vao ban chit va duong dung cua hoat chét da chon.

Tt hon néu céc thé tiép hop mién dich nay dugc sir dung theo dudng toan thén,
cu thé 1a theo dudng tinh mach, trong co, trong da, tfong mang bung hodc duong dudi da,
hodc theo dudng miéng. Theo cach duoc vu tién hon, ché pham chira thé tiép hop mién

dich dugc st dung mot vai 14n, theo cach lién tuc.

Pudng ding, lidu luong va dang dugc pham t6i wu cia ching c6 thé duoc xéac
dinh theo tiéu chuén thuong dugc thiét 14p dé didu tri phii hop véi bénh nhéan nhu, vi du,
dd tudi hodc thé trong ctia bénh nhan, mac do trAm trong cuda tinh trang sttc khde chung

ctia bénh nhan, kha ning dung nap véi viéc didu tri va tac dung thir phat can luu ¥.

Theo mét khia canh khéc, sang ché dé cap dén duogc phém chra khang thé theo
sang ché hodc thé tiép hop khang thé-dugc chét, hodc thé tiép hgp mién dich duge néu
trén va it nhit mét ta dugc va/hoic ta duge 16ng dugc dung dung dé diéu tri bénh ung
thu. Theo khia canh cu thé khéc, sang ché d& cip dén duoc phim chira khang thé theo
sang ché hodc thé tiép hop khang thé-duoc chét, hodc thé tiép hop mién dich duoc néu
trén va {t nhat mot ta duoc va/hoic ta duoc 1ong duge dung ding dé diéu tri bénh ung thu

biéu hién IGF-1R.

Sang ché ciing m6 ta phuong phap diéu tri bénh ung thu & dbi tuong, va cu thé 1a
diéu tri bénh ung thu biéu hién IGF-1R, bao gém viéc cho dbi tugng dung luong hitu
hiéu cua it nhit mot thé tiép hop khang thé-duoc chét theo sang ché. Sang ché cling mé ta
phuong phép diéu tri bénh ung thu & dbi twong, va cu thé 13 didu tri bénh ung thu biéu
hién IGF-1R, bao gém viéc cho ddi tuong dung lugng hitu hiéu cta dugc phém theo sang

ché.

Theo mot phuong 4n khac, sang ché d& cép dén phuong phap phan phéi duoc chét
hoic thude t&i té bao bénh ung thu biéu hién IGF-1R & dbi tuong, bao gém viéc cho ddi
tuong dung lwong hitu hidu cia it nhit mot thé tiép hop khang thé-dugc chit theo sang

ché hoic dugc phim theo sang ché.

Vi du thwe hién sang ché
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Toan bo cé4c thé lai duge néu trong sang ché duoc ndp luu tai Ngan hang giéng va

vi sinh vat (Vién Pasteur, Phap) va dugc x4c dinh trong bang 7 sau.

Béang 7

Tén thélai | S6 CNCM | Ngay nop
101H8 1-4733 24/04/2013
201F1 1-4769 26/06/2013
208F2 1-4757 30/05/2013
212A11 1-4773 26/06/2013
214F8 1-4775 26/06/2013
219D6 1-4736 24/04/2013
213B10 1-4774 26/06/2013
102H8 1-4767 | 26/06/2013
110G9 1-4768 26/06/2013
415A8 1-4778 26/06/2013
410G4 1-4777 26/06/2013
414E1 1-4738 24/04/2013
433H9 1-4780 26/06/2013
105G2 1-4735 24/04/2013
832E5 1-4765 30/05/2013

Vi du 1: San xuét cac khang thé IGF-1R

Dé san xuit cac khang thé don dong ctia chudt (Mabs) khang lai mién ngoai bao
ctia ngudi (ECD) ciia thu thé IGF-1 cta ngudi (hIGF-1R), 5 chudt nhit BALB/c dugc tao
mién dich 3 1dn du6i da bang 10ug protein rthIGF-1R (Hé théng R&D, S6 danh muc 391-
GR). Ngoai ra, ba 14n giy mién dich b sung bang 10pg mién ngoai bao cia chudt (ECD)
cua IGF-1R (Hé théng R&D, S6 danh muc 6630-GR /Fc) duge thuc hién trén mot s6
d(f)ng. vat. Lan gay mién dich th&t nhét duogc thuc hién khi ¢6 mit chit bd trg hoan toan
Freund (Sigma, St Louis, MD, USA). Chét bb tro khong hoan toan Freund (Sigma) duoc
b sung trong cac 1an tao mién dich tiép theo. Ba ngay truéc khi dung hop, chudt nhit da
tao mién dich dugc cho dung lidu 16n 10pg protein thIGF-1R. Sau dé, cac té bao lach va
té bao lympho duoc chuén bi tuong ting bang cach truyén dich vao 14 lach va bang cach

Lbém céc u bach huyét 1an can, duoc thu hoach tir 1 trong s6 5 chudt nhit d3 tao mién dich
(dugc chon sau khi chuin do huyét thanh cda toan bd cac con chuot nhét) va dugc dung
hop thanh céc té bao u tuy SP2/0-Agl4 (ATCC, Rockville, MD, USA). Quy trinh dung
hop dugc md ta boi Kohler va Milstein (Nature, 256:495-497, 1975). Sau do, cac té bao
d3 dugc dung hop duge st dung dé chon loc HAT. Néi chung, dé tao ra khang thé don
dong hodc cdc manh chic nang cua ching, dic biét 1a co ngudn gde tir chudt, c6 thé ding

7
A9

cac k§ thuit dugc mé ta cu thé trong s tay “Céac khang thé” (Harlow and Lane,
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Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor
NY, pp. 726, 1988). Khoang 10 ngay sau khi dung hop, cac khudn lac chira cac té bao lai
duoc sang loc. Pé sang loc so bo, dich ndi trén bé mit chira thé lai duge danh gia vé viée
tiét Mab xuAt hién khang lai protein rhIGF-1R ECD bing phén tich FACS c6 st dung cac
té bao cua khéi u MCF7 nguc cia ngudi (ATCC) va/hodc céc té bao COS7 cua khi
(SV40 ctia than khi xanh chdu Phi d4 bién nap) biéu hién IGF-1R cta khi trén bé mt té
bao ctia ching. Chinh x4ac hon nita, dé chon loc bang cich do dong té bao, 10° t& bao
(MCF7 hodc COS7) duoc dit vao mdi giéng clia dia 96 giéng trong PBS chira 1% BSA
va 0,01% natri azit (chidt dém FACS) & nhiét do 4°C. Sau 2 phut ly tim & 2000
vong/phit, chit dém duge loai bo va dich ndi trén bé mit chira thé lai cin thtr nghiém
duge bd sung vao. Sau 20 phit G & nhiét dd 4°C, cac té bao dugc rira hai 1an va khang thé
cta d& khang IgG cia chudt nhit duoc tao tiép hop véi Alexa 488 1/500° dugc pha lodng
trong chat dém FACS (#A11017, Molecular Probes Inc., Eugene, USA) dugc bd sung va
duge @ trong 20 phit & nhiét do 4°C. Sau khi rira 1dn cudi bang chit dém FACS, céc té
bao niy duoc phan tich bang FACS (Facscalibur, Becton-Dickinson) sau khi bd sung
propidi iodua vao mdi dng & ndng dd cudi bang 40pg/mL. Cac giéng chira céac té bao
riéng 1& va cac té bao dugc G voi khang thé dugc tao tiép hop v6i Alexa 488 thi clp duogc
sit dung 1am chét ddi chung 4m. Céc isotyp ddi ching dugc st dung trong mdi thi
nghiém (Sigma, ref M90351MG). ft nhét 5000 té bao dwgc danh gia dé tinh toan tri sb
trung binh cuia cuong dd phat huynh quang (MFI).

Ngoai ra, thir nghiém ndi bao hoéa dugc thuc hién chi dé chon loc cc khang thé
ndi bao héa. Pdi v6i thir nghiém nay, dong té bao khdi u MCF7 dugc nudi ciy trong
RMPI 1640 ma khong c6 phenol do vai 1% L-glutamin va 10% FACS trong 3 ngay truéce

khi thtr nghiém. Sau d6, c4c té bao dugc tach ra bang cach st dung trypsin va 100pL hon
dich t& bao &-4.10° t& bao/mL duoc dit trong dia 96 giéng véi tc d6 1640 vong/phut
khong c6 phenol d6 véi 1% L-glutamin va 5% FBS. Sau 2 phut ly tim ¢ 2000 vong/phut,
chc té bio duoc tao hon dich lai trong 50uL dich ndi trén bé mit chtra thé lai hodc dung
dich khang thé di chung (isotyb dwong tinh va di chting & 1pg/mL). Sau 20 phit G &
nhiét do 4°C, céc té bao nay dugc ly tim 2 phut & 2000 vong/phut va tao hén dich lai
trong mdi truong nudi cdy hoan toan lanh (4°C) hodc 4m (37°C). Sau d6, cac té bao nay
duoc u trong 2 gio ¢ nhiét d6 37°C hodc ¢ nhiét dd 4°C. Sau do, cac té bao nay dugc rira

ba 14n bang chit dém FACS. Khang thé IgG khang chudt nhit cia dé duoc danh diu
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bing Alexa 488 dugc 1 trong 20 phiit va cac té bao nay duoc rira ba 1an trudc khi phan

tich FACS trén quén thé té bao 4m tinh propidi iodua.

Sau khi phan tich FACS, hai tham sb duoc xac dinh: (i) su khac nhau vé tin hiéu
phat huynh quang phat hién dugc trén bé mit t€ bao duge U & nhiét dd 4°C véi céc tin
hiéu thu dugc bing cac t& bao duoc & nhiét do 37°C v6i mot dich ndi trén bé mit chira

thé la1 va (11) ty 16 phan trim ctia IGF-1R con lai trén bé mit té bao.

Ty le phén trim ctia hIGF-1R con lai dugc tinh toén nhu sau:

% IGF-1R con lai = (MFI Ab 37°C/ MFI Ab 4°C) x 100

Ngoai ra ba thir nghiém ELISA dugc thuc bién (truéc hodc sau khi tich dong) dé
nghién ctru kha ning gin két cia cac khang thé trén cac protein tai td hop ctia ngudi
(hIGF-1R) va chudt (mIGF-1R), va trén protein thu thé insulin tai t5 hop cia ngudi
(hIR). Thé lai tiét ra khang thé c6 kha ning gén két trén rh- va/hodc rm-IGF-1R va khong
gin két trén rhIR dugc giit lai. Tém lai, cac dia 96 giéng cta thir nghiém ELISA (Costar
3690, Corning, NY, USA) dugc phu bing 100uL/giéng chira protein thIGF-1R (Hé thong
R&D, s6 danh muc 391-GR) & 0,6pg/mL hoic protein rmIGF-1R (Hé thdng R&D, s6
danh muc 6630-GR/Fc) &1pg/mL hodc protein thIR (Hé théng R&D, s6 danh muc 1544-
IR/CF) ¢ 1pg/mL trong PBS qua dém & nhiét do 4°C. Sau do, cac dia duoc phong bé
bang PBS chira 0,5% gelatin (#22151, Serva Electrophoresis GmbH, Heidelberg, Duc)
trong 2 h & nhiét d 37°C. Ngay khi dung dich dém bao hoa duoc loai bo bang cac dia
tach, 100uL mdi dich ndi trén bé mit pha lodng dugc bd sung vio cac giéng (dich ndi
trén bé mat khong duoc pha lodng chira thé lai va dich nbi trén bé mit pha lodng theo
day) va dugc 0 trong 1 gid ¢ nhiét do 37°C. Sau ba 1an rira, 100pL khang thé da dong cia
dé khang IgG ctia chudt nhit-duoc tiép hop véi peroxidaza cia cu cai duong (#115-035-
164, Jackson Immuno-Research Laboratories, Inc., West Grove, PA, USA ) dugc bd sung
v6i ty 1€ pha lodng 1/5000 trong PBS chtra 0,1% gelatin va 0,05% Tween 20 (w:w) trong
1 gio ¢ nhiét do 37°C. Sau do, cic dia ELiSA duge rira 3 lan va co chit TMB
(#UP664782, Uptima, Interchim, Phép) dugc bd sung. Sau khi t 10 phut & nhiét d6 trong
phong, phan tng dugc dimg lai bang cach st dung axit sulfuric 1M va mat d§ phat quang

0 450 nm dugc do.

-68-



31232

Thé lai tiét ra khang thé quan tim duoc kéo dai va tich dong bang cach pha lodng

giéi han. Ngay khi dugc tao isotyp, mdt dong ctia mdi ma dugce kéo dai va dugce lam

dong lanh. Mdi khang thé quan tdm dugc tao ra trong hé thdng san xudt in vitro c6 tén

goi CellLine (Integra Biosciences) dé mé ta tiép cac dic diém.

Céc thir nghiém bd sung dé dinh huéng tinh dic hi¢u gin két bang cach phén tich

FACS duge thuc hién trén cac té bao IM9 (nguyén bao lymphé B biéu hién IR cia

ngudi) ciing nhu trén cac té bao hIGF-1R di dugc chuyén nhiém so véi cac té bao khong

duoc chuyén nhiém.

Toan by dir liu tuong Ung véi cac khang thé d3 chon dwoc tém tit trong bang 8.

Cén nhat 1a trong s cac khang thé dugc chon i) trén co s& tinh chon loc cua ching doi

v61 hIGF-1R so véi hIR va ii) dua trén kha nang tao ra qud trinh ndi bao héa IGF-1R cua

ching, mot sb khang thé c6 kha ning nhan dién dich cia ching trong ca cic thiét 1ap

ELISA va FACS dong thoi cac khang thé khac 13 cac chit gin két rat tot dugc nghién

ctru béi may do dong t& bao va 14 chit gin két rt kém khi dugc danh gia bang ELISA.
m280F2, m212A11, m213B10, m214F8 va m219D6 thuoc nhém sau nay ma khong nhan

dién dugc protein da dugc phu.

Béang 8
ELISA (SNT ¢ Thitr nghiém ndi bao hoa ,
Thé lai Sug/mL) (Ab & 5ug/mL) FACS (Ab 6 Spg/ml)
D.O 450nm MFI MFI

A Té

th m th %rth | MFI | IM9 | Cos-7 Tf bao

IGF- | IGF- | Insulin | 4°C | 37°C | IGFIR | 4°C- | (b | (GFIR' | oo | khong
IR IR R conlai | MFI | IR") | cta khi) phai Tf
37°C) (h IGFIR")

1 | 101H8 | 1,552 | 0,115 | 0,125 | 373 | 128 34 246 9 145 1902 10
2 | 102H8 | 1,988 | 0,136 | 0,130-| 360 | 140 39 220 10 136 2026 10
3 | 105G2 | 2,409 | 0,166 | 0,205 | 301 | 114 38 187 9 114 1673 11
4 | 110G9 | 1,989 | 0,133 | 0,153 | 396 | 126 32 270 10 146 2208 7
5 | 201F1 | 1,756 | 0,165 | 0,156 | 357 | 81 23 276 8 119 1987 15
6 | 208F2 | 0,163 | 0,099 | 0,140 | 355 | 94 27 261 4 106 2197 22

7 | 212A11 | 0.232 | 0,102 | 0,141 | 390 | 106 27 284 7 125 2187 23
8 | 213B10 | 0,399 | 0,127 | 0,110 | 386 | 115 30 271 7 122 2055 23
9 | 214F8 | 0,349 | 0,102 | 0,115 | 386 | 111 29 275 7 132 2137 20
10 | 219D6 | 0,329 | 0,112 | 0,103 | 349 | 106 30 243 7 114 2110 21
11 | 410G4 | 2,937 | 0,135 | 0,095 | 619 | 229 37 390 11 158 2260 34
12 | 414E1 |3,009 | 0,099 | 0,093 | 729 | 188 26 540 13 204 2740 36
13 | 415A8 | 3,044 | 0,107 | 0,089 | 727 | 174 24 553 12 188 2960 32
14 | 433H9 | 3,104 | 0,154 | 0,131 | 617 | 153 25 464 13 206 2590 24

’ Khéng | Khong xac
15| 832E5 | 1,854 | 0,107 | 0,048 | 134 | 82 61 52 5 24% xéc dinh dinh
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16| mIgGl [0,093]0,116] 0,127 [ 9 | 8 [ 94 | 1 [ 5 ] 14 | 24 | 22

* FACS dugc nhan dién bang cach st dung khang thé tinh khiét

Vi du 2: Mb ta dic diém cua viéc xép nhom epitop khang thé khang IGF-1R bing

thir nghiém 14p ban dd c6 st dung phuong phép cong hudéng plasmon bé mit Biacore

Dé nghién ctu tinh da dang ctia dp tng v6i IGF-1R, cac khang thé di chon dugc
1ap ban dd bsi Biacore va viéc xép nhém cac khang thé nay theo cac dic tinh canh tranh

duoc thuc hién.

Toém lai, cac thir nghiém 1ap ban dd epitop dugc thuc hién trén thiét bi Biacore X
bang cach sir dung chip cam bién CM5 dugc hoat héa béi khéng thé khang Tag His (Bd
kit bét gitt His c6 s& danh muc GE Healthcare 28-9950-56). Hon 11000 RU khang thé
duoc ghép hoa hoc trén nén carboxymetyldextan bang cach str dung bd kit amin héa hoc.
Céc tht nghiém dugc thue hién & nhiét do 25°C véi toc do dong bang 1pL/phit bang
cach st dung dung dich dém HBS-EP (GE Healthcare) lam dung dich dém pha lodng

hoat dong va dung dich dém pha lodng mAu.
Thir nghiém 14p ban dd epitop dugc thuc hién theo cing mot so dd:

1-Dung dich chira phién ban hoa tan ctia hIGF-1R tetrame khéc loai (chudi 200 va
mién ngoai bao chira cac chudi 2 d3 duoc biéu hién béng d4u 10-His c6 dau tan cung C
bd sung (Hé théng R&D c6 sb6 danh muc 305-GR)) dugc tiém vao vdi ndng do Spg/mL
trén ca hai dong té bao trong 1 phut.

2-Dung dich chtra khang thé khang hIGF-1R (theo cach thong thudng 50pg/mL)
can thir nghiém sau d6 chi duge tiém trén dong té bao 1 trong thoi gian khoang tir 60 dén
90 gidy dé dat t6i (hodc it nhat gan dat t6i) mic do bio hoa cla céc vi tri gan két hIGF-
IR.

3-Dung dich chira khang thé thir hai, duoc stir dung 1am dung dich canh tranh tiém
nang, dugc tiém vao trong cung mot didu kién & ca hai dong té bao hoic chi trén dong té
bao thtr hai.

4-Cubi cing, dung dich chira khang thé thi ba c6 thé duoc tiém vao trong cung
mot didu kién trén ca hai dong té bao.

5-Sau d6, bé mit dugc tai tao bang cach tiém glyxin 10mM, dung dich dém HCI
c6 d6 pH = 1,5 trong 30 gidy.
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Loai thtr nghiém nay duoc thé hién mot céch rd rang néu hai khang thé c6 thé gin
két ddng thoi trén cling mot phan tir chira hIGF-1R thi ching té ring cic ving lién két
(epitop) ctia mdi khang thé 13 du xa dé thuc hién viéc nay. Trai lai, néu qua trinh gén két
khang thé voi hIGF-1R ngin cin dugc qua trinh ghn két khang thé tha hai thi goi y rang
cting mot epitop dugc nhan dién boi ca hai khang thé. Cudi cing, trong truong hop canh
tranh mdt phan, c6 thé xay ra qua trinh chdng 14p cac epitop dd dugc nhan dién béi hai
khang thé d3 dugc thir nghiém. Do d6, cdc nhém ving epitop duge xac dinh. Mirc d6
phtc tap cua két qua thuong l1am ting kich c& clia bang gbm céc khang thé duogc st dung

trong thtr nghiém.

Fig.1 mo ta vi du vé chu trinh tiéu bidu ciia thir nghiém 14p ban dd epitop bang
cach st dung thiét bi Biacore X trén co s& SPR. D0 thi cam bién thé hién dép tng (RU)
Jam ham sb theo gidi gian (gidy) ctia cac dong té bao 1 (hinh thoi mau den) va 2 (hinh
thoi mau tring). O pha 1, dung dich chira khang nguyén: hIGF-1R t4i t6 hop hoa tan véi
hai trinh tu d4nh ddu 10-His c6 ddu tan cing C dugc tiém trén c& hai dong té bao chira
chip cam bién CM5 v6i khang thé khang trinh tu danh d4u His ctia chudt nhét dugc lién
két hoa hoc véi nén carboxymetyldextran & ndng dd Spg/mL véi tbc do dong bang

10uL/pht.

O pha 2, dung dich chira khang thé thir nhét cin thir nghiém (219D6) & nong do
50pg/mL duoc tiém trén dong té bao 1. Sau d6 & pha 3, dung dich chtra khang thé thir hai
(101H8) & ndéng dd 50pg/mL dugc tiém trén dong t€ bao 2, sau d6 & pha 4, bing cach
tiém dung dich chtra khang thé thtr ba (201F1) & ndng d6 50pug/mL trén ca hai dong té
bao. Dap tng cua viéc tiém nay rd rang chimg to rang qué trinh gin két cia 201F1 trén
IGF-1R khong nhitng dugc ngin can boi 101H8 ma con bdi 219D6. Cac khang thé
201F1 va 219D6 18 rang thudc nhom epitop khac nhau. Viéc xép nhém din t6i viéc phan
tich toan bd 15 chit chon loc d3 chon duoc md ta trong Fig.2 va di chimg minh duoc
rang viéc tao mién dich ctia chudt nhét bang hIGF-1R s& 1am cho mdt loat c4c khang thé
c6 tinh khéc biét tét. Thuc vy, 5 nhém Mab khic nhau nhén dién céac epitop khac nhau

dugc tao ra.

Vi du 3: Khéang thé gin két véi IGF-1R ty nhién cia nguoi bang cach phan tich
FACS
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Cac dac tinh gén két caa mot loat cac khang thé khang IGF-1R duogc danh gia
bing cac phan tich FACS trén dong té bao bénh ung thu tuyén va MCF-7 ciia nguoi
(ATCCH#HTB-22) bing cach sir dung ndng do khang thé tang dan. Nhim muyc dich ny,
céc té bao (1x10° té bao/mL) dwoc G vi khang thé khang IGF-1R trong 20 phut & nhiét
do 4°C trong chit dém FACS (PBS, 0,1% BSA, 0,01% NaNj3). Sau d6, chiing dugc rira 3
14n va duoc 0 v6i khang thé thir cdp thich hop da dugc lién hop véi Alexa 488 trng 20
phut nita & nhiét do 4°C trong bong tbi truéc khi rira 3 1an trong chét dém FACS. Qua
trinh gin két khang thé khang IGF-1R dugc thuc hién ngay trén cac té bao séng sot dugc
x4c dinh bing cach st dung propidi iodua (nhudém cac té bao di chét). Cudng do tin hidu
t6i da thu duge boi mdi khang thé duge thiét ké & dang By va duge biéu thi 1a cuong do
phét huynh quang trung binh (MFI). ECs, ctia qua trinh gén két dugc biéu thi & dang mol
(M) duoc tinh toan bang cach sir dung phan tich phan hiy khong tuyén tinh (GraphPad
Prims 4.0).

DPuong cong chuin do ciia mdi Ab cia chudt hodc thé kham d3 chimg minh duogc
réng toan bd cac khang thé tao ra c6 kha ndng nhan dién dang IGF-1R tu nhién v6i ddc
tinh b3o hoa théng thuong (Fig.3A). Dé sip xép cac khang thé va dé so sanh céc dic tinh
s gén két ctia ca Ab cua chudt 1An Ab thé kham, tri s6 ga"ln két ECs, ctia mdi hop chit dugc
x4c dinh bang cach st dung phan tich phan hiy khong tuyén tinh. Viéc so sanh ECs clia
mdi Ab ciia chudt véi dang thé kham tuong tng ctia n6 chi ra rang 2 dang ndy c6 cung
dic tinh gén két, tir d6 chimg té rang qua trinh thé kham héa Ab khong anh huéng téi
viéc nhan dién IGF-1R (Fig.3B). ECs, ndm trong khoang tir 1,2x10° dén 4,4x10™°. Cac
khéng thé thudc nhém 2 va c102H8 thude nhém 3a c¢6 ECsg cao hon. Lién quan dén céc
phan tich B, (Fig.3C), ba Ab (414E1 (G3b), 105G2 (G4) va 832E5 (G5) c6 Bpax thip

hon so v&i Ab khac. Cac tri s6 ECsg va B g, duoc tom tit trong bang 9.

Bang 9
Nhém Ac Bax ECso(M)
Gl c101H8 905 2,8E-09
G3a c102H8 951 8,5E-10
G4 c105G2 805 4,9E-09
G3a c110G9 992 1,4E-09
Gl c201F1 936 1,5E-08
G2 c208F2 981 6,7E-10
G2 c212A11 991 6,7E-10
G2 c214F8 1069 5,0E-10
G2 c219D6 993 4,7E-10
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G2 c213B10 1103 4,4E-10
G3b c410G4 1020 2,6E-09
G3b c414E1 795 6,0E-09
G3a c415A8 1142 1,6E-09
G3b c433H9 1032 1,7E-09

G5 c832E5 691 1,2E-08

Vi du 4: X4c nhan v& tinh dic hiéu khang thé bing cach sir dung té bao di chuyén
nhiém IGF-1R hoic IR hoic té bao IM9 biéu hién tw nhién IR & ndng do déng ké

Dé x4c nhan vé tinh dic hiéu cua céc khang thé da duoc tao ra dbi v6i hIGF-1R so
v6i hIR, cac chat chuyén nhifm thich hop biéu hién hIGF-1R hogc hIR dugc danh gid
bing c4c phan tich FACS. Tém lai, mAbs thé kham vé6i ndng do ting dan dugc 0 véi cac
t€ bao nay trong 20 phut & nhiét do 4°C trong chat dém FACS (PBS, 0,1%BSA, 0,01%
NaN3). Sau do, cac té bao duoc rira 3 14n va duge U véi khang thé thir c4p thich hop da
duoc lién hop véi Alexa 488 trude khi U trong 20 phut nita & nhiét 4o 4°C trong bong i
va sau d6 rira 3 1an trong chit dém FACS. Qu4 trinh gin két khang thé khang IGF-1R
dugc thuc hién trén cac té bao séng sot dugce xac dinh bé'mg cach st dung propidi iodua
(nhudm cac té bao da chét). Tri sb gén két ECs, duoc biéu thi béng mol (M) duc_rc tinh
to4n bang cach st dung phan tich phan hily khong tuyén tinh (GraphPad Prims 4.0).

Pudng cong chudn do thu dugc trén dong té bao di chuyén nhifm hIGF-1R
(Fig.4A) so v6i cac té bao khong duoc chuyén nhiém (Fig.4B) x4c nhan tinh dic hiéu gin
két ctia Ab thé kham d6i véi IGF-1R ciia ngudi. Cac tri s6 ECso v By dugc tém tit
trong bang 10. Trong thir nghiém nay, cac khang thé tir nhom G2 va G3a thu duoc tri sd
ECss tot nhat.

Bang 10
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Group Ac Bioax ECso (M)
Gl c101HS 2107 1.2E-09
Gl 201F1 2500 1.1E08
G2 ¢208F2 2008 3.2E-10
G2 212A11 | 2513 44E-10
G2 c214F8 2094 2.7E-10
G2 c219D6 2521 5.5E-10
G2 c213B10 | 2029 3.3E-10
G3a c102HS 2594 5.4E-10
G3a c110G9 2189 5.2E-10
G3a C415A8 2728 7.0E-10
G3b 410G4 1667 7.1E-10
G3b c414E1 2265 1.9E-09
G3b cA33H9 2165 6.5E-10
G4 c105G2 2396 | 1.7E09
G5 ¢832E5 1998 | 7.3E-09

Pé kiém tra sy khong c6 madt clia qué trinh gin két ctia khang thé cua chudt va
khang thé thé kham trén hiR, dong té bao 6n dinh 'biéu hién IR ctia nguoi dugc st dung.
Kha ning nhan dién bé mit té bao hiR ciia ngudi boi Ab clia chudt va Ab thé kham dugc
thuc hién bing cach phén tich FACS. Nong do ting dan cia mAb cta chudt hoic mAb
thé kham dugc @ trén dong té bao d& chuyén nhiém hIR" trong 20 phut & nhiét do 4°C
trong chét dém FACS (PBS, 0,1%BSA, 0,01% NaNj). Sau d6, cic té bao nay dugc rira 3
l4n va duogc @ v6i khang thé thi cdp thich hop da dugc lién hop v6i Alexa 488 trudce khi
U trong 20 phut nita & nhiét do 4°C trong béng t6i va sau d6 rira 3 1an trong chét dém
FACS. Qu4 trinh gén két khang thé khang IGF-1R dugc thuc hién ngay trén cac té bao
sbéng sot ma d3 dugc xac dinh bang cach sit dung propidi iodua (nhudm céc té bao da
chét). Tri sb gin két ECs, biéu thi bang mol (M) dugc tinh toan bang cach st dung phan
tich phan hily khong tuyén tinh (GraphPad Prims 4.0). Khang thé khang IGF-1R dic hiéu
thuong mai, dong GR11L va dong GRO5 khang thé khang hIR dugc sir dung 1am céc
khang thé d6i chung duong. c9G4 duge sir dung 1am khang thé khong lién quan (khéng
thé ddi chimg isotyp).

Mire biéu hién hIR cao trén bé mit té bao cua céc té bao di dugc chuyén nhiém
duge xac nhan bang cach str dung khang thé khang hIR thuong mai GROS. Ngay ca khi
st dung cac ndng dd cao Ab khang hIGF-1R cua chudt (Fig.5A) hoic thé kham (Fig.5B),
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cling khoéng quan sat dugc qué trinh gan két trén bé mit té bao hIR" dd duoc chuyén
nhiém. Cac két qua nay di chimg minh duoc ring Ab khang hIGF-1R khéng phai ctia
chu6t hodc thé kham khong nhan dién duoc hIR.

Tinh ddc hi€u cua qua trinh nhan dién hIGF-1R nay so voi IR con dugc ching
minh bing cach st dung céc té bao IM9, dong € bao u bach huyét B biéu hién hIR
(Fig.6). Pbi v6i phan tich FACS nay, quy trinh dugc thyc hién tuong tu do quy trinh nay
di duoc néu trén va khang thé khang IGF-1R cua chudt duoc str dung dé ngan ngira kha
ning phan Gng ngang cia Ab khang ngudi thir cip (cac t& bao IM9 biéu hién nguoi Ig
trén bé mat t& bao cua ching). Cac két qua thé hién trén Fig.6 mot 1an nita chimg minh
dugc rang tin hiéu mong mudn dugc quan sat bang cach sir dung khang thé khang hIR
GROS5 trong khi d6 khong c6 khang thé nio ctia chudt dugc danh gia biéu hién dugc tin
hiéu gin két dang ké bét ky trén dong té bao nay.

Vi du 5: Khang thé gin két v6i IGF-1R tu nhién cia khi bang cach phan tich
FACS va Biacore

Mot trong nhing diéu kién tién quyét ddu tién dé nghién ctru doc tinh diéu bién 12
can xé4c dinh loai dong vat thich hop dé danh gia hop chat di dwgc chon. Do diy céc
khang thé duoc néu trong ban md ta nay khéng thé nhan dién IGF-1R ctia chudt, nén loai

thich hop nhit dé danh gia doc tinh 1a loi linh truéng khong phai ngudi (NHP).

Dé danh gia kha ning gin két ciia khang thé khang IGF-1R trén IGF-1R cua khi,
qué trinh gén két cua khang thé khang hIGF-1R ctia chudt va khang thé thé kham khang
hIGF-1R duoc danh gia bing cac phan tich FACS trén dong té bao COS-7 bang céch sir
dung ndng do khang thé tang din. Cac té bao (1x10° t& bao/mL) dugc @ v6i khang thé
khang IGF-1R trong 20 phat & nhiét do 4°C trong chit dém FACS (PBS, 0,1% BSA,
0,01% NaN;). Sau do, cc t& bao niy dugc rira 3 1an va dugc U v6i khang thé thir cap
thich hop da dugc lién hop véi Alexa 488 trude khi U trong 20 phuit nita & nhiét do 4°C
trong bong t6i va cudi ciing rira 3 14n trong chit dém FACS. Qu4 trinh gin két ciia khang
thé khang IGF-1R dugc danh gia ngay trén cac té bao sdng sot di dugc xac dinh biang
cach sir dung propidi iodua (nhudm cac té bao da chét). Tri sé gin két ECs, biéu thi bang
mol (M) dugc tinh toan bing cach st dung phan tich phan hiy khong tuyén tinh
(GraphPad Prims 4.0).
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Duong cong chuan do thu duge trén dong té bao COS-7 cua khi chi ra ring dbi
ngoai trir 832E5 mAb, toan bo Ab khang hIGF-1R nhén dién dic hiéu IGF-1R biéu hién
trén bé mat cia dong té bao cia khi (Fig.7A). Viéc xac dinh ECsy ddi véi mdi Ab clia
chudt chudt va Ab thé kham chi ra réng 2 dang dugc so sanh déu ot vé cac dic tinh gén
két cua ching trén IGF-1R cia khi (Fig.7B). Cac két qua nay chi ra ring toan bo khang
thé khang hIGF-1R d4 duoc tao ra ngoai trir mAb 832E5 déu nhan dién dugc IGR-1R cua
khi.

Viéc so sanh kha ning gin két ECs, trén cac té bao COS-7 so vdi cac té bao IGF-
1R d3 dugc chuyén nhiém duge thuc hién dé kiém tra mirc d6 nhan dién khéng thé thé
kham trén nguoi so voi IGF-1R ciia khi. Céac két qua dugc thé hién trén Fig.7B da ching
minh dugc réng viéc nhan dién IGF-1R cua nguoi va IGF-1R cuia khi 1a twong tu nhau
béi toan bo cac khang thé ngoai trir 832ES5 mAb.

Dé xac nhan kha nang nhéan dién trén loai khac cua khi, cac té bao duogc chuyén
nhiém véi dang IGF-1R ctia khi Cynomolgus dé tao ra IGF-1R ECD hoa tan ciia khi va
thir nghiém Biacore dugc thuc hién bi mot trong s6 cac khang thé thé kham (c208F2) dé
so sanh cac dic tinh gin két ctia hIGF-1R hoic IGF-1R ctia khi cynomolgus.

Cac thtr nghi€ém nhén dién dugc thuc hién trén thiét bi Biacore X100 bang cach sir
dung chip cam bién CM5 dugc hoat héa boi khang thé khang Tag His (B9 kit bt gitt His
cia GE Healthcare v6i sé danh muc 28-9950-56). Hon 11000 RU cta khang thé dugc
ghép héa hoc trén nén carboxymetyldextan biang cach str dung bd kit amin héa hoc. Cac
thir nghiém nay duge thuc hién & nhiét do 25°C véi tbe do dong bang 30uL/ph1’it bang
cach s dung dung dich dém HBS-EP (GE Healthcare) lam dung dich dém hoat dong va
dung dich dém pha loing miu. So d6 dong hoc v& mét chu trinh duoc sir dung dé xac
dinh tham s6 dong hoc v& viéc gin két cia dang thé kham cta khang thé khang IGF-1R
208F2 (c208F2) trén hIGF-1R dugc so sanh v4i Macaca IGF-1R

Dung dich chira phién ban tai t5 hop hoa tan ctia IGF-1R tetrame khéc loai bao
gdm céac chudi 2B va mién ngoai bao cia chudi 2a di duge biéu hién bang ddu 10-His c6
dau tan cing C bd sung, dua trén trinh trr ctia ngudi (Hé théng R&D v6i s6 danh muc
305-GR-50) hodc ctia mdt trong céc loai khi cynomolgus (tao ra trong chudng) duoc tiém
1 phut trén dong té bao thir hai v6i mtrc d6 pha loding da dinh dé bét git quanh 160 RU

khang nguyén. Dung dich chira khang thé thir hai dugc tiém vao trong cling mot didu
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kién trén ca hai dong té bao hodc chi trén dong té bao thir hai. Sau pha bit gitt, chit dém
hoat dong duoc tiém 5 14n (mdi 14n tiém 90 gidy) hodc 5 ndng do tang dan ctia c208F2
duoc tiém (mdi 1an tiém 90 gidy) trén ca hai dong té bao. O giai doan cudi ctia lan tiém
thtr nam, chit dém hoat dong dugc cho qua dé xac dinh tdc do phan ly. Sau dé, bé& mit
duoc tai tao béng cach tiém glyxin 10mM, Dung dich dém HCI c6 d pH=1,5 trong 30
giay.

Tin hiéu thu duogc trén mAy tinh tuong tng v6i su chénh léch vé dap tmg ctia dong
té bao 2 (voi IGF-1R da duoc bét gitt) va dép tng cta dong té bao 1 (khéng c6 phan tir
IGE-1R bat ky) (Fig.8).

D1 v6i mdi phan tir IGF-1R (ngudi hodc khi cyno), tin hiéu do tiém c208F2 véi
khoang ndéng do ting dan duoc hiéu chinh bang cach trir tin hiéu thu duoc véi 5 14n tiém
chat dém (déi chiéu kép). Do thi cam bién thu duoc dugc phan tich béng cach st
dungphén mém danh gia Biaevaluation theo mo hinh 1:1. Téc do dong hoc dugc danh gia
doc 1ap (2 téc dd dong hoc ctia qua trinh gin két c208F2 trén mdi IGF-1R) hoic thong
thuong (cung mét tdc dd dong hoc ciia qua trinh gin két c208F2 trén IGF-1R clia ngudi
va cta khi cynomolgus). Pic tinh phu hop duge danh gid béi ty 1€ Chi2/Rmax nhé hon
0,05 RU.

Tbec d6 dong hoc vé kha niang gén két (xem Bang 11) dugc xac dinh riéng 1& ddi
v6i mdi IGF-1R 12 gn bing nhau va tinh phi hop ciia ca hai dd thi cam bién véi cling
mdt téc do dong hoc c6 chit luong tét. Khang thé c208F2 nhén dién ciing nhu IGF-1R tai
t6 hop ciia ngudi va khi cynomolgus véi hing sb phan ly (KD) khoang 0,2nM. Ai luc xac
dinh duoc trong nghién ciru nay tuong tng v6i ai luc chirc ndng (hodc cac ai luc) cia cac
khang thé dbi voi ndng d6 IGF-1R ciia ngudi va khi cynomolgus da bét giir 13 khoang

160RU.

Bang 11
IGF1R kon [1/M.s]| koff [1/s] | Kd [nM] | Chi2/Rmax
ngwoi 1.52E+06 | 3.40E-04 0.23 0.045
khi cynomogus| 1.85E+06 | 3.10E-04 0.17 0.032
Ngwoi & Cyno| 1.52E+06 | 3.33E-04 0.22 0.039

Vi du 6: Anh hudng ndi tai cia cic khang thé di tao ra trén qua trinh phosphoryl
hoa IGF-1R
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D3 biét ring cac khang thé c6 thé tao ra tic dung chi van khi ching gin két voi
cac thu thé tyrosin kinaza. Do tac gia sang ché khéong thé chon loc cac khang thé chi van
nhu viy, nén viéc danh gid qué trinh phosphoryl hoda hIGF-IR dugc nghién ctu bang
cach str dung céc khang thé thé kham. |

Nhim muc dich nay, cac té bao MCF-7 duoc 4 qua dém trong mdi truong khong
chira huyét thanh. Sau d6, IGF-1 (100nM) hodic Ab cin thir nghiém dugc bd sung
(10pg/mL) trong 10 phut ¢ nhiét do 37°C. Mbi truong ndy duge gan bo va céc té bao
duoc vét trong dung dich dém phan giai (d6 pH=7,5) chia dung dich dém Tris HCI
10mM (d6 pH=7,5), 15% NaCl (1M), hdn hop tdy rira 10% (10mM Tris-HCI, dung dich
dém phan gidi Igepal 10%) (Sigma Chemical Co.), natri deoxycholat 5% (Sigma
Chemical Co.), 1 bang TM hoan toan cbc-tai Gc ché (Roche), bd cbe-tai trc ché
phosphataza 1% II (Calbiochem), trong 90 phat ¢ nhiét do 4°C. Cac dich rira giai dugc
lam sach bang cach ly tAm & nhiét d6 4°C, gia nhiét trong 5 phﬁt 6 100°C va dugc gilt & -
20°C hoac dugc nap truc tiép vao gel SDS-PAGE 4-12%. Thuc hién 0 khang thé so cép
trong 2 gidr & nhiét do trong phong va sau d6 G véi khang thé tht chp da duoc lién két voi
HRP dugc thuc hién trong 1 gid & nhiét do trong phong. Mang dugc rira trong TBST
trude khi quan sat protein bing ECL. Céc vét duoc x4c dinh bang cach st dung phan
mém hinh anh J. Céc tri s6 phospho-protein dugc chuin hoéa bang GAPDH. Qua trinh
phosphoryl hoa hIGE-1R dé d4p tmg v6i IGF-1 duge coi 1 100% kich thich. Anh hudng
ctia Ab khang hIGF-1R dbi véi qilé trinh phosphoryl hod hIGF-1R dugc xac dinh béi %
phosphoryl hod gay ra béi IGF-1. | |

Cac két qua dugc mé ta trong Fig.9 thé hién tri s6 trung binh ctia % pIGF-1R dé
déap tmg v6i Ab khang IGF-1R thé kham ctia 3 thir nghiém doc 1ap +/- S.D. so v6i IGF-1.
Nhu dugc minh hoa, qué trinh phosphoryl hod hIGF-1R khong déng ké hozc rat nho
(<20%) duoc phat hién khi cac té bao MCF-7 duge @ v6i 10pug Ab khang IGF-1R.

Vi du 7: Uc ché qu4 tiinh phosphoryl hoa IGF-1R dé dép tmg v6i IGF-1 boi
khéang thé khang hIGF-1R ctia chudt

DPé mo ta dic didm cua cic khang thé di chon, kha ning e ché qua trinh
phosphoryl hoa giy ra boi IGF1 cla chung dugce nghién ctiu. Nhim muc dich nay, cac té
bao MCF-7 dugc i qua dém trong moi truong khong chira huyét thanh. Sau do, cac té
bao duoc 0 trong 5 phit véi Ab khang hIGF-1R ctia chudt trudce khi bb sung IGF-1 trong

-78-



31232

2 phat & nhiét d6 37°C. Méi truong nay dugc gan bd va cac té bao duoc vét trong dung
dich dém phan giai (d6 pH=7,5) chita dung dich dém Tris HCI 10mM (d6 pH=7.5), 15%
NaCl (1M), hén hop tdy rira 10% (10 mM Tris-HCI, dung dich dém phan gidi Igepal
10%) (Signia Chemical Co.), natri deoxycholat 5% (Sigma Chemical Co.), 1 bang TM
hoan toan cde-tai e ché (Roche), bd cbe-tai II rc ché phosphataza 1% (Calbiochem),
trong 90 phit & nhiét 46 4°C. Cac dich rira gidi dugc lam sach. béng cach ly tdim & nhiét
" d9 4°C, gia nhiét trong 5 phut & 100°C va duoc gift & -20°C hodc dugc nap truc tiép vao
gel SDS-PAGE 4-12%. Thuc hién 1 khang thé so cip trong 2 gi& & nhiét do trong phong
va sau d6 0 v6i khang thé thir cdp di duoc lién két v6i HRP duoc thuc hién trong 1 gior &
nhiét do trong phong. Mang dugc rira trong TBST trude khi quan sat protein bang ECL.
Céc vét duoc xac dinh bing cach st dung phin mém hinh anh J. Céc tri s6 phospho-
protein duoc chufn hoa bing GAPDH. Qua trinh phosphoryl hoa hIGF-1R dé déap tng
v6i IGF-1 duge coi 1a 100% kich thich. Anh huéng ctia Ab khang hIGF-1R ddi véi qua
trinh phosphoryl hoa hIGF-1R dugc x4c dinh bang % phosphoryl hoa gay ra boi IGF-1.

Viée bd sung ml105G2, m101H8 hoic m9G4, khang thé khc“)ngilién quan cua
chudt, khong 1am @c ché qué trinh phosphoryl hod hIGF-1R dé dép tng véi IGF-1
(Fig.10). Viéc bd sung m201F1 Jam gidm nhe qua trinh phosphoryl hod hIGF-1R dé dép
ung v6i IGF-1 (giam ~40%). Toan bd cac Ab khang IGF-1R khéc trc ché manh qua trinh
phosphoryl hoa hIGF-1R dé dap img v&i IGF-1 (giam > 80%). Cac chit &c ché hIGF-1R
manh nhit cta qua trinh phosphoryl héa giy ra bsi IGF1 1a m208F2, m212A11 va
m214F8 Mab. |

Vi du 8: Nghién ctru qua trinh ndi bao héa IGF-1R sau khi gin két khang thé
khang IGF-1R di tao ra bang cach phan tich FACS

Céc t& bao MCF-7 dugc @ v6i 10ug/mL khang thé thé kham & nhiét do 4°C trong
20 phut. Sau do, cac té‘be‘lo nay duogc rira va G & nhiét do 4°C hodc 37°C trong 4 gio. SO
luong khang thé gin két trén bé mit t€ bao dirge xac dinh bing cach st dung khang thé
thir cdp trén may do dong té bao FacsCalibur Flow (Becton Dickinson). AMFI dugc xac
“dinh 1a m&rc chénh 1éch gitta MFI dugc do & nhiét d§ 4°C va MFI dugc do & nhiét d
37°C sau 4 gid U tuong tmg v6i s Ab duge ndi bao hda. AMFI dugc thé hién trong
Fig.11A va 11B va Bang 12. Ty 1¢ phan trim cla qué trinh ndi bao héa & 10pg/mL Ab
dugc tinh todn nhu sau 100*(MFI & nhiét do 4°C -MFI & nhiét d¢ 37°C)/MFI & nhiét do
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4°C va duoc thé hién trong bang 11. AMFI 6i da duoc tinh todn dbi v6i mdi khang thé
thé kham (Fig.11A va 11B) chi ra ring khong c6 mdi lién quan giita nhém va mitrc ndi

bao héa tbi da.

Bang 12

Nhom Abs % NOi bao hoa | AMFI ECs
Gl cl101HS8 75 254 4,2E-09

. Gl c201F1 75 222 8,4E-08
G2 c208F2 83 288 1,8E-10
G2 c212A11 80 322 2,7E-10
G2 c214F8 87 403 2,2E-10
G2 c219D6 80 353 4,4E-10
G2 c213B10 85 369 2,3E-10
G3a c102H8 71 262 7,9E-10
G3a c110G9 79 309 1,2E-09
G3a c415A8 78 327 1,2E-09
G3b c410G4 82 321 3,7E-09
G3b c414E1 - 68 229 3,1E-09
G3b c433H9 79 323 1,1E-09
G4 c105G2 81 260 7,2E-09
G5 c832E5 40 92 2,0E-08

Dé xac dinh xem céac khang thé cling nhan di¢n dugc IGR-1R ctia khi ¢6 kha ndng
ndi bao héa thu thé nay hay khong, thi thr nghiém ndi bao hoéa tuong tur dugc thuc hién.
Céc két qua duoc tom tit trong bang 13 da chimg minh duoc rang toan bd cac khang thé

thir nghiém c6 thé gdy ra bai IGF-1R cua khi ndi bao hoa.

Bang 13
Ab cia chudt AD thé kham
Nhom Ab AMFI | % noi bao héa | AMFI| % ndi bao hoa
Gl 101H8 73 73 85 73
Gl 201F1 66 65 76 60
G2 208F2 53 74 52 67
G2 | 212A11 83 73 98 75
G2 214F8 76 71 98 72
G2 219D6 80 71 102 74
G2 213B10 84 74 101 73
G3a 102H8 60 55 74 | 54
G3a 110G9 69 59 93 61
G3a | 415A8 89 65 121 68
G3b | 410G4 51 49 87 58
G3b 414E1 93 67 59 54
G3b | 433H9 80 61 98 63
G4 105G2 68 67 94 72

Pong hoc cia viéc gidm kha ndng gan két cua khang thé véi bé mat té bao duge

danh gi4 tiép. Nhim muc dich nay, cac té bao MCF-7 dugc nudi ciy trén cac dia 96 giéng
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va duge 1 véi 10pg/mL khang thé cta chudt trong 20 phit & nhiét d6 4°C. Sau do, cac té
bao nay duge rira d& loai bo khang thé khong gin két va trong mdi truong & nhiét do
37°C trong 10, 20, 30, 60 hodc 120 phut. O mdi thoi diém, cac té bao niy duoc ly tim va
sau d6 bé mit danh du trén bing bdi IgG-Alexa488 thir cAp khang chudt nhit dé xac
dinh luong khang thé con lai trén bé mit té bao. Cudng d6 phat huynh quang dbi véi mdi
Ab ctia chudt va dbi véi mdi thoi didm duoc chudn hoa béi tin hiéu & nhiét do 4°C (%
IGF-1R con lai) va phit hop véi sy phan hily theo ham s6 mii dé xac dinh thoi gian bén
thai (t1/2). t1/2 duogc coi 13 thoi gian cin dé thu dugc mic gidm 50% tin hiéu do dugc &
nhiét d 4°C. Khi dugc minh hoa trong Fig.12A va 12B, ndng d6 bé mit ciia toan bd cic
Ab cta chudt giam nhanh trong 30 phut d4u va giam manh nhét sau 60 pht G (Fig.12A).
Thoi gian ban thai tinh todn dugc ndm trong khoang tir 10 dén 18 phut lién quan dén Ab
ctia chudt (Fig.12B). Khéng thiy méi lién quan giita su phan hiy bé mit khang thé va
nhém Ab.

Pé cong nhan mirc giam tin hidu bé mit té bao 1 do qua trinh ndi bao héa Ab cha
khong phai do viéc loai bé thu thé, cac té bao duoc 1 v6i Ab clia chudt trong 0, 30 va 60
phut & nhiét do 37°C (Fig.13). Sau do6, cac té bao nay dugc cb dinh va thim théu hodc
khong dé x4c dinh khang thé gin két voi bé mit té bao (kha nang tham thau w/o) va tin
hiéu toan phan cia khang thé tuong ting véi Ab duge gin két té bao trén bé mit + dugc
n6i bao héa (cing v6i qua trinh thim thiu). S6 Ab duoc ndi bao héa (bao chit) duge xac
dinh nhu sau: MFI sau khi thAm thiu - MFI kha ning thdm thau w/o. Thir nghiém nay chi
ra ring muc giam Ab gin két té bao trén bé mat 1 do viéc giam Ab ciia bao chét, tir d6
ching minh rang cac Ab duoc ndi bao hoéa (Fig.13). Ngoai ra, qua trinh thoai bién Ab bt

dau sau 1 gid u nhu dugc chi ra boi mirc giam tin hiéu sau tham thau (toan phan).

Vi du 9: Nghién cru qué trinh ndi bao héa IGF-1R sau khi gin két khéng thé
khang IGF-1R di tao ra boi phan tich déng tiéu )

Pé x4c nhan tiép qua trinh ndi bao héa ctia khang thé, kinh hién vi dong tiéu duoc
thuc hién dé danh gia kha ning phan bd dudi mic t& bio ciia cac khang thé theo qua trinh
di chuyén t& bao. Cac t& bao nay duoc 1 véi Ab khang hIGF-1R & nhiét d6 37°C, ¢6 dinh
va thAm thau. Do d6, cac t& bao nay dugc nhudm bang cich st dung khang thé thir cip
Alexa-488 va voi khéng thé khang 1Lamp-1 clia thé bang cach st dung IgG Alexa 555
khéang tho thir cép. Trudc khi u & nhiét dd 37°C, Ab 208F2 cua chudt dugc dat 1én mang
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chira c4c té bao MCF-7 (Fig.14A) va khong ddng dinh vi bang chit danh déu lysosom,
lamp-1 dugc ghi lai bing cach st dung qua trinh nhiing danh ddu dong dinh vi theo phan
mém hinh 4nh J. kha ning gin két cia khang thé v&i bé mit té bao giam dot ngodt sau 15
phut & Pong thoi vai viée giam kha ning gin két cua khang thé véi bé mit té bao, khang
* thé ndi bao dugc phat hién trong cac hat rdng. C6 thé quan sat dugc qua trinh déng dinh
vi hiém gip bdi lamp-1. Sau 30 phut 0, khang thé gin két v6i bé mat té bao dugc phat
hién mot cach kho khan. Tuy nhién, qua tiinh dong dinh vi Ab vao lysosom duoc ting
1én. Sau 1h 0, viéc nhudm Ab ndi bao ciing nhu s6 lwgng déng dinh vi boi lamp-1 giam
xudng. Pong hoc cua khang thé gin két véi bé mit t€ bao nay va qua trinh tich ity ndi
bao ¢6 lién quan dén dong hoc ctia viéc phan hiy bé mat khang thé khi do béi FACS.
Ngoai ra, nhu dugc mo6 ta boi cac nghién ctru FACS, qué trinh phén hay khéng thé cta

chudt bit dau sau 1 gio t bang kinh hién vi déng tiéu.

Qua trinh ndi bao hda cua toan bd cac khang thé khang hIGF-1R ctia chudt khéc
va qué trinh ddng dinh vi ciia ching bang Lamp-1 ciing dugc danh gid (Fig.14B).

Vi du 10: Uc ché qua trinh phan hiy khang thé bing cach sir dung chét tc ché

lysosom, Bafilomycin Al

Pé x4c nhan ring cac khang thé gin véi lysosom d phan hity, cac té bao dugc xir
Iy hodc khong dugc xtr ly bang bafilomycine Al, chit &rc ché chtre niang lysosom tiém
néng. Sau d6, cac té bao nay duoc 4 véi 10pg/mL Ab can thir nghiém & nhiét 6 4°C, rua
va duge U trong 2 gid & nhiét do 37°C. Ab ndi bao héa dugc phét hién sau khi thim thau
t& bao bang cach str dung Ab Alexa 488 khang IgG ctia chudt nhit thir cip. Viéc bd sung
bafilomycine Al cé thé ngin nglra qué trinh phan hity khang thé noi bao (Fig.15) ching
t6 rang Ab duoc ndi bao héa va phan hity mot cach hiéu qua thanh tiéu bao.

Vi du 11: Anh huéng cta d6 pH déi v6i qua trinh gén két cia khang thé-IGF-1R
va mdi lién quan dén doc tinh té bao

Vi céac khang t_hé dugc chon trén co sé kha nang ndi bao hda cia ching va qua
trinh déng dinh vi néu trén véi cac noi thé sém trudc khi vao khoang lysosom, nén
phwong phép thich hgp d chon loc cac khang thé nhdm 6n dinh kha ning gin két Ab-
hIGF-1R dugc diéu chinh lién quan dén méi truong pH va t6t hon néu cac khang thé

duoc phén ly theo cach uu tién ra khoi IGF-1R khi d§ pH mdi trudng trd nén axit. Thuc
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vdy, su khac biét co ban giita cic ndi thé sém va ti€u bao 1a do pH lumen cta ching:

trong khoang ndi thé, d6 pH khoang 6 trong khi d6 khoang lysosom do pH 13 khoang 4,5.

D3 biét rang ngay khi duoc noi bio héa sau khi gin két voi phdi tir IGF1), hIGF-
IR quay lai bé mit té bao théng qua qua trinh tudn hoan.

Néu khong gén két béi Iy thuyét, gia thuyét néu trong ban md ta nay 1a cac khang
thé ¢6 xu huéng giai phong ra khéi dich sém cla ching & d§ pH axit ¢d thé 1a dich thich
hop tudn hoan t6i mang va do d6 c6 thé duge coi 1a chit chon loc dbi véi cac phuong
phap tiép hop mién dich. Pé nghién ciru xem mot sd khang thé theo sang ché co dic tinh
nhu vay hay khdng va co moi lién quan gitta dic tinhndy vé6i hoat tinh gay doc té bao hay
khong, qua trinh gén két ciia Mab khang hIGF-1R ctia chudt trén dong té bao MCF-7
duoc thuc hién trong cac dung dich dém & cac do pH khac nhau. mAb cia chudt véi -
ndng d6 tang dan duoc G trén dong té bao MCF-7 trong 20 phit & nhiét do 4°C véi do pH
khac nhau nim trong khoang tir 5 dén 8. Sau d6, cac té bao nay duoc ria 3 lan va dugc
v6i khang thé tha cAp thich hop da duoc lién hop véi Alexa 488 trong chat dém FACS.
CAc té bao nay dugc U trong 20 phit nita & nhiét d§ 4°C trong béng t6i va sau d6 duoc
rtra 3 14n trong chit dém FACS. Qua trinh gén két khang thé khang hIGF-1R dugc thuc
hién ngay trén cac té bao sng sot ma di duge x4c dinh bang cach sir dung propidi iodua
duoc nhudm cac t& bao da chét. Tri sb gin két ECs, duge biéu thi bing mol (M) dugc

tinh toan bang cach sir dung phén tich phan hity khong tuyén tinh (GraphPad Prims 4.0).

ECs, cua khang thé khang hIGF-1R thudc nhém epitop 3B khong bi anh hudng
dang k& boi do pH (Fig.16). Kha ning gin két ctia Ab khang hIGF-1R thudc nhém epitop
3a thuong tang 1én & do pH axit. Trai lai, kha ning gin két Ab khang hIGF-1R thudc
nhom epitop 1, 2 va 4 gidm & do pH axit.

Nhiam muc dich x4c dinh xem do pH axit c6 anh hudng tich cuc t6i doc tinh té bao
gay ra boi thé tiép hop mién dich hay khong, thit nghiém Fab-ZAP trén ngudi dang c6
trén thi truong (ATS BIO) dugc st dung. T6m lai, cac té bao MCF7 dugc nudi cdy &
2000 té bao/giéng trén dia 96 giéng va dé qua dém dé bam dinh. Mot ngdy sau, cac té bao
niy duge xir 1y bing 0,45ug/mL Fab-ZAP va Ab khang IGF-1R thé kham véi ndng do
ting dan. Khang thé don dong c9G4 khong gin két v6i bé mit té bao dugce st dung 1am
khang thé dbi chiung 4m. Vio ngay thir 6, kha ning sbng s6t cia té bao dugc xac dinh

bang cach st dung thir nghiém v& kha niang sbng sot cia t& bao CellTiter Glo
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Luminesence do Promega (Madison, Wi) cung cidp. Nhu dugc minh hoa trén Fig.17A,
Ab khang IGF-1R cia cac nhém 4 va 5 khong tao ra doc tinh té bao bét ky trén MCF-7,
“trong khi d6 doc tinh té bao nhe (c4c nhém 1, 3a va 3b) dén doc tinh té bao manh (nhém
2) dugc do voi cac nhém khéc. Tréng Fig.17B, viéc xac dinh 1Cs, da xac nhén duogc ring
nhém 2 c6 kha ning gy doc t& bao cao nhit, tir d6 goi ¥ ring cac khang thé nay 13 thich
hop nhit dbi véi phuong phap ADC (thé tiép hop khang thé dugc chit) hoic phuong
phép ATC.

Céc két qua duoc tom tit trén Fig.17 di chi ra rang trong sé 15 mab thé kham
dugc danh gia vé tic dung gdy doc té bao manh nhit thi c208F2, c219D5, c212A11,
c213B10 va c214F8 dat t6i tic dung nay déu thudc nhém 2. Tuy nhién, cic khang thé
khéc thudc nhém 1 va 4 cling ¢6 tinh nhay véi d6 pH axit déi véi viéc gén két voi IGF-
IR, 1a khong duogc xép vao cac chét chon loc tét nhat vé doc tinh té bio, tir d6 goi y rang
dic tinh nay c6 thé 13 cin thiét nhung khong du dé giai thich vé cac ddc tinh cu thé ctia
cac khang thé thudc nhém 2. Pé hiéu 16 hon vé cac dac diém cu thé ciia nhém khang thé
nay, cac nghién ctu lién quan dugc thuc hién dbi v6i dit liéu sdn c6 vé toan bd cac khang
thé di tao ra. Céac két qua ctia phan tich ndy di goi y ring viéc trc ché qua trinh of
phosphoryl hod va lam giam kha nang gan két v6i hIGF-1R trong moi trudng pH axit s&
tao ra hoat tinh gy doc t& bao manh nhét (Fig.18). Thuc vay, nhan thdy ring 101HS
(G1), 201F1 (G1) va 105G2 (G4) ma kha ning gan két ctia ching giam trong mdi trudng
pH axit, nhung lai 13 chét &rc ché yéu qua trinh phosphoryl hod, cé hoat tinh gdy ddc té
bao yéu. Mit khac, 102H8 (G3a), 110G9 (G3a), 415A8 (G3a), 410G4 (G3b), 414E1
(G3b) va 433H9 (G3b) 1a c4c chét e ché tiém ning ddi v6i qua trinh phosphoryl héa gay
ra boi IGF1 nhung lai khong nhay v6i su thay ddi ctia @6 pH hodc kha ning gin két cta
chung tang 1&€n & do pH axit, da ching minh Ciuqc rang chiing chi ¢ hoat tinh gay doc té
bao nhe tfong thtr nghiém Fab-ZAP cua nguoi.

Qua trinh gén két Mab khang IGF-1R nhan tao trén dong t& bao MCF-7 dugc thuc
hién trong cac dung dich dém & cac do pH khac nhau. mAb nhan tao véi néng do tang
dan duoc U trén dong té bao MCF-7 trong 20 phut 6 nhiét do 4°C véi do pH khéc nhau
nim trong khoang tir 5 dén 8. Sau d6, cac t& bao nay dugc rira 3 1an va duge @ véi khang
thé thtr cAp thich hop duoc lién hop voi Alexa 488 trong chat dém FACS. Cac té bao nay
duoc 0 trong 20 phut nita & nhiét d6 4°C trong bong t6i va sau do6 rira 3 14n trong chét

dém FACS. Qua trinh gin két v6i khang thé khang IGF-1R dugc thuc hién ngay trén cic
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té bao séng s6t ma da duoc x4c dinh bang cach st dung propidi iodua duge nhudm céc té
bao da chét. Tri s6 gén két ECs, duoc biéu thi bang mol (M) dugc tinh toan bang cach sir
dung phén tich phan hiy khong tuyén tinh (GraphPad Prims 4.0). Khang thé khang IGF-
IR nhan tao c6 kha ning gin két kém & d6 pH axit nhu duoc minh hoa trong Fig.32A va
32B.

Vi du 12: DBanh gia cac dang nhan tao cia Mab 208F2

12.1. Panh gia kha ning gin két va ndi bao héa cia dang nhan tao thir nhat
hz208F2 VH3/VL3 (con dugce goi 1a hz208F2 H026/L.024)

~ Kha niing gin két clia dang nhén tao thir nhét ciia cMab 208F2 dugc dénh gid trén
céc dong t& bao MCF-7, COS-7 va NIH 3T3 IR". Nong d6 tang dan ctia m208F2, c208F2
hodic hz208F2 VH3VL3 dugc bd sung trén mdi dong té bao trong 20 phut & nhiét do 4°C.
Sau do, cac té bao nay dugc rira va kha ning gén két cia mAb da dugc thir nghiém duoc
thé hién bing cach sir dung khang thé thir cAp twong tng. Dé cong nhan sy biéu hién cia
IR ciia ngudi trén dong té bao dd chuyén nhidém, dong GRO5 ciia khang thé khang hIR
thuwong mai dugc st dung va dédc tinh nhén dién cia n6é dugc minh hoa b%lng vi du trén

Fig.19D.

Nhén thiy rang viéc so sanh dang nhén tao véi dang ctia chudt hodc thé kham trén
cc t& bao MCF-7 (Fig.19A) hodc COS-7 ctia khi (Fig.19B) céc té bao cho céc dic tinh
tuong tu nhau dbi véi 3 dang thir nghiém. Quy trinh nhan tao khong cai bién dugc tinh
dic hiéu vé kha nang nhan dién cua khéang thé dugc so sanh hoan toan véi cac dang cia
chudt va dang thé kham khi khong xay ra phan tmg chéo trén thu thé insulin ctia ngudi
(Fig.19C).

ECs tinh toén duge cua dang nhan tao thi nhat 0208“F2 trén dong té bao MCF-7
ctia ngudi va dong t& bao COS-7 cua khi 13 twong tu v6i dang duge xic dinh véi dang
cua chuot hodc dang thé kham cta 208F2.

Kha ning ndi bao hoéa ciia mAb hz208F2 VH3/VL3 dugc danh gia bang cach do
dong té bao. Cac té bao MCF-7 dugc 0 v6i 10pug/mL khang thé & nhiét d6 4°C trong 20
phut. Sau d6, cac té bao ndy duoc rira va u & nhiét do 4°C hoic 37°C trong 4 gid. S6
khang thé gin két trén bé mit té bao dwoc x4ac dinh bang cach sir dung khang thé thir cap.
AMFI dugc x4c dinh 13 mtc chénh 1éch gifta MFI dugc do & nhiét 46 4°C va MFI duoc
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do & nhiét d6 37°C sau 4 gid U twong Gmg véi s6 Ab duge nodi bao héa. AMFI dugce thé
hién trong bang 14a. Ty 1& phan trim noi bao hoa ¢ 10 ng/mL Ab dugc tinh todn nhu sau:
100*(MFI & nhiét d6 4°C -MFI & nhiét do 37°C)/MFI & nhiét do 4°C va dugc thé hién
trong bang 14a. Do d6, hz208F2 VH3/VL3 nhan tao c6 dic tinh gin két va noi bao héa
tuong tu nhu duoc x4ac dinh v6i khang thé 208F2 twong Gng ctia chudt va thé kham.

Bang 14a
AMFI | % ndi hoa
m208F2 294 88
C208F2 278 82
Hz208F2 VH3/VL3 344 87

12.2. Panh gia kha niang gin két ciia cac dang nhéan tao hz208F2 sau nay

mADb 208F2 nhan tao va cac dac tinh gén két ctia mudi sau bién thé nhan tao (bao
gém dang tha nhét dugc mo ta trong vi du 12.1) duoc danh gia. Cac dac tinh gén két cua
céc bién thé nhan tao duoc danh gia bang cac phan tich FACS trén dong té bao bénh ung
thu tuyén vt MCF-7 clia ngudi va dong té bao Cos-7 ctia khi bang céach st dung ndng dod
khéng thé tang din. Nhdm muc dich ndy, cac té bao (1x10° té bao/mL) duge & v6i khang
IGF-1R khéng thé nhén tao trong 20 phat & nhiét d6 4°C trong chat dém FACS (PBS,
0,1% BSA, 0,01% NaN3). Sau d6, ching dugc rira 3 1in va duoc 0 véi khang thé tht cap
thich hop dugc 1ién hop vai Alexa 488 trong 20 phit nita ¢ nhiét do 4°C trong bong t6i
true khi rira 3 1an trong chit dém FACS. Qua trinh gan két khang thé khang IGF-1R
duogc thuc hién ngay trén céac té bao séhg s6t ma dd duoc xac dinh bang cach st dung
propidi iodua (nhudm céc t& bao di chét). ECs, clia qua trinh gin két dugc biéu thi bang
mol (M) duoc tinh toan bing cich sit dung phan tich phan hiy khong tuyén tinh
(GraphPad Prims 4.0).

ECs, ctia cac bién thé nhin tao chi ra rang toan by cac bién the nhan tao cé cic dac

tinh gin két twong duong trén ca dong té bao clia ngudi 1an ctia khi.
ECs, cta khang thé nhan tao duoc tém tit trong bang 14b.

Bang 14b

| ECso (M) ]
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MCEF-7 Cos-7

hz208F2 H026/1.024 7,09E-10 | 5,1E-10
hz208F2 H037/1.018 4,9E-10 7,4E-10
hz208F2 H047/1.018 7,7E-10 9,2E-10
hz208F2 H049/1.018 4 9E-10 6,9E-10
hz208F2 H051/L.018 5,7E-10 7,2E-10
hz208F2 H052/1.018 8,4E-10 9,9E-10

Cic ™ H08F2 H057/L018 58B-10 | 8,3E-10
btll?él hz208F2 HO68/L018 | 1,1E-09 | 1,2B-09
han | DZ208E2 HO70/LO1S 4,6E-10 | 7,3E-10

tao | DZ208F2 HO71/LO18 556-10 | 1,1E-09

hz208F2 HO76/L018 6,5E-10 1,1E-09
hz208F2 HO77/L018 7,7E-10 1,1E-09
hz208F2 H037/L021 4,8E-10 | §8,2E-10
hz208F2 H049/L021 6,0E-10 | 8,5E-10
hz208F2 H052/L.021 5,7E-10 1,2E-09
hz208F2 H076/L.021 5,8E-10 1,1E-09

12.3. Dénh gié qua trinh ndi bao hoa cua dang nhén tao khac hz208F2

Céc té bao MCF-7 duoc @ v6i 10pg/mL khang thé nhan tao & nhiét do 4°C trong
20 phiit. Sau d6, cac té bao nay duge rira va 4 & nhiét do 4°C hoic 37°C trong 4 gid. S6
khang thé gin két trén bé mit té bao duoc xac dinh bang cach st dung khang thé thtr cap
trén may do dong té bao FacsCalibur Flow (Becton Dickinson). AMFI dugc x4c dinh 1a
mitrc chénh léch gitta MFI dugc do & nhiét 49 4°C va MFI duge do ¢ nhiét do 37°C sau 4
gior 0 trong Gmg voi s6 Ab duge ndi bao hda. AMFI duge thé hién trong bang 14c. Ty 18
phan trim ctia ndi bao héa & 10pug/mL Ab duoc tinh todn nhu sau: 100*(MFI & nhiét do
- 4°C -MFI ¢ nhiét d6 37°C)/MFI 6 nhiét d 4°C. Khang thé nhan tao hz208F2 HO77/L018

¢6 kha niang ndi bao héa IGF-1R mdt cach dang ké.

Bang 14c

AMFI | % noi héa
hz208F2 H077/L018 468 88

Vi du 13: IGF-1R 1a dich d6i v6i phuong phap tiép hop mién dich.

Céc nghién ctru IHC duoc thiét 14p dé cong nhan hIGF-1R 1a dich ddi véi phuong
phap tiép hop mién dich. Thuc vay, dich thich hop dbi v6i phuong phap nay doi héi su
bidu hién dang k& trén cac t& bao ctia khdi u so vdi cac té bao binh thuong. Pic tinh khéac
ctia dich thich hop d6i v6i phuong phap tiép hop mién dich thudng biéu hién qua mirc vé
ty 16 phan tram dang ké ctia quén thé bénh nhan trong nhiéu chi dinh.

Dé danh gia xem hIGF-IR c6 thé dugc xem 13 dich thich hop dbi véi phwong phap
tiép hop mién dich hay khéng, khang thé da dong dang c6 trén thi trudng (AF305-NA do
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Hé théng R&D cung cip) duoc mo ta 13 khang thé dic hiéu cta mién ngoai bao (EDC)
ctia hIGF-1R so véi hIR d3 duoc chon. Budce thir nhét cia quy trinh theo sang ché 1a
nhim kiém tra tinh dic hiéu cia AF305-NA d6i v6i hIGF-1R ECD va khi hIR khong c6
kha ndng nhén dién. Nham muc dich nay, fnc}t loat cac thr nghiém ELISA duogc thuc hién
trén ca protein IGF-1R cua nguoi 14n hIR ECD béng cach str dung céac trinh tu dugc néu
chi tiét & trén.

Céc két qua duoc moé ta trong Fig.20A di chimg minh dugc ring khang thé da
dong khing hIGF-1R nhin dién hitu hiéu hIGF-IR ECD. Khang thé GRIIL
(Calbiochem) duoc sir dung 1am khang thé d6i chimg duong cé ddc tinh mong mudn.
Nhu duge mé ta boi nha cung cip, Fig.20B chi ra ring AF305-NA khong nhan dién dugc
hiR trai nguge véi Mab GROS khang hIR (Calbiochem) dugc sit dung 1am khang thé doi
ching duong trong ELISA. Tuong tu, viéc danh gid kha ning gin két ctia khang thé da
dong AF305-NA trén cac té bao di dugc chuyén nhiém hIR" bang cich phan tich FACS
dd x4c nhin duoc rang né khong nhan dién dugc dang té bao cta hIR (Fig.20D) dong
thoi khang thé GROS5 khang hIR (Fig.?.OC) c¢6 dic tinh mong mudn trén cac t& bao da
duge chuyén nhidm, tir d6 chimg minh dwgc rang ching biéu hién hIR & mic cao. Nhu
mong mudn, GR11L nhén dién hIGF-lR, va dugc dua vao thtr nghiém 1am khang thé dbi
chimg am, khong c6 tin hiéu bit k¥ trén cac té bao hIR" d duoc chuyén nhiém (Fig.20C)

Do khang thé AF305-NA duoc cong nhan hoan todn trong nghién ctru phan b
hIGF-1R, quy trinh IHC dugc thiét 1ap trén Discovery Ultra autosteﬁner Ventana. Tom
lai, sau khi cd, quy trinh truy vin khang nguyén dugc thuc hién bang céach st dung CC1
twong tng v6i dung dich dém EDTA c6 d0 pH=8 trong 32 phuat & 96°C. Khang thé so
cip (AF305-NA) duoc 1 trong 1‘ gio ¢ nhiét do 37°C. Sau khi rira, polyme HRP-OMap
khang IgG ctia dé (Ventana) dugc u trong 16 phat & nhiét do 37°C va sau do st dung chét
tao sdc DAB. Cudi cung, cac md dugc nhudm dém béng cach st dung Hematoxilin. Sau
d6, cac thm kinh dugc dat vao mdi truong Eukitt. Pé cong nhan qua trinh nhuém IHC,
bang chira cdc mo khéi u thu duge tir qué trinh di ghép dugc chon lién quan dén su bidu
hién in vitro ctia hIGF-1R. Nhu duogc thé hién trén Fig.1, qua trinh nhuém mang bén
vitng dugc quan sat trén 3 mé duong tinh (MCF-7, NCI-H23 va NCI-H82). Khong quan
sat thiy qué trinh nhudém mang trén Hs746t dugc chon 1am khéi u 4m tinh. Dé phan tich
nhudm, cc tim kinh dugc quét bang cach str dung may quét HT do Roche Ventana cung

cAo va qua trinh IGF-1R dugc dinh luong bang cach st dung phan mém Virtuoso (Roche
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Ventana). Dé phan tich mé, 4 vi trudng (FOV) trén mdi khéi u dugc ghi diém, khi c6 thé,
v6i hon 50 té bao dé ting cudng d6 chinh xac thdng ké cla thuat toan. Cac mod duge ghi
diém +++ (con dugc mo ta 1a 3+), tir ++ dén +++ (con duge md ta 13 tir 2+ dén 3+ hodc 14
++/+4++), ++ (con duge md ta 1a 2+), + (con dugc mo ta 1a 1+) theo thudt toan mang
HER2. Viéc ghi diém dugc xac dinh theo hudng din thir nghiém CAP/ASCO la (+) déi
v6i qua trinh nhudm mang yéu hoic khong hoan toan, nhuém mang hoan toan véi lugng
nhé hon 10% té bao trong mau. S& diém (++) dugc md ta 1a qué trinh nhudém mang hoan
toan 13 khong ddng déu hodc yéu véi mirc phan phdi tiép tuyén 16 rang véi lugng it nhat
10% t& bao, hoic nhudém mang manh hoan toan véi lugng 30% hogc nho hon sé t& bao
cia khéi u. S6 diém (+++) twong Gmg véi qua trinh nhudém mang manh dong déu véi
luong 16n hon 30% té bao cta khdi u xAm 14n. Khi cac khdi u duge ghi diém tir (++) dén
(+++), n6 dua ra tinh khong déng nhét trong mé dugc phin tl’éh khéi u (-) c6 nghia 13
khéng biéu hién hIGF-1R dugc phét hién va (c) c6 nghia 1a chi nhudm bao chat. Qua
trinh nhudm bao chét dugce dic trung béi su khong ¢d mit qua trinh nhudm mang ma tao

ra cac t€ bao phan lap.

Sau do, nghién ctu siu rong dugc thuc hién trén cac mo khoe manh va mo khdiu
bang cach st dung quy trinh néu trén (Fig.22 A va B). |

P6i v6i cac nghién ciu ndy, TMA khoe manh va khéi .u cua nguoi do
Superbiochips cung cip dugc st dung d8 thuc hién nghién ctru phan bd va luu hanh. Hai
chét dbi chtmg khac nhau dugc dua vao trong mdi chu trinh nhudém tu dong. Mot chﬁt“. dbi
chimg gdm c4c phin nhau di biét 1a d6i chting duong d6i v6i su bidu hién IGF-1R ctia né
va cung cdp cho cac md TMA khée manh. Diy chét ddi chimg thir hai gdm 3 tim kinh
chita cac md khéi u di ghép c6 s6 diém 2+ hoic 3+ (twong tmg 1a MCF-7 va NCI-H23,
NCI-H82). Chét dbi chtng cudi cing nay duge bd sung trong mdi 1dn nhudm dé kiém tra
su'biéu hién.

Nhu mong mudn, nhau thai va md tir qua trinh di ghép 1a duong tinh déi véi
hIGF-1R. Qu4 trinh nhudém mang bén viing dugc quan sat trong 4 chét dbi chung nay.
Trong bang thir nhit chita cAc mo6 khde manh ctia ngudi (Fig.22A), sy phat hién IGF-1R
trén mang nhe khong bao gid vuot qua 1+ quan sat dugc ¢ duong da day (thuc quan, rudt
non, dai tring va truc trang). Dbi véi toan bd cac md duge phan tich khac, khong quan

sat thdy su biéu hién ctia IGF-1R trén mang. Bang tha hai gdm cic md khée manh clia
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ngudi (Fig.22B), su phat hién ctia IGF-1R ¢ mang nhe khong vuot qua 1+ quan sat dugc
& cAu trac than. Qua trinh nhudm mang bén virg (++) quan sat duoc trén biéu mo cua
tuyén tién liét va trén biéu mo chuyén tiép. Ngoai trir dbi v6i ca hai mo ndy, qué trinh
nhudém mang bén viing ciing khong quan sat dugc. M6 hinh biéu hién bén viing nay goi y
rang hIGF-1R c6 thé 1a dich t6t d6i v6i phuong phap ADC hodc ATC.

Pé xac dinh kha nang chi din tiém nang dbi v6i thé tiép hop mién dich huéng t6i
" IGF-1R, cac mau khéiu & phéi, nguc, dau va cb, béng quang va than cia bénh nhén dugc

phan tich v& su biéu hién IGF-1R cta ching bing cach st dung quy trinh néu trén.

Trong sb 69 mau & phdi duge nghién ctru, 67 trudng hop c6 thé giai thich duoc.
Su biéu hién IGF-1R duoc dinh lrong nhu dugc mo ta trén day. Nhu duge thé hién trong
Fig.23, su bidu hién mang bén viing duoc phat hién trén nhiéu caxinom so véi mé lién ké
khoe manh 1a 4m tinh phu hgp véi nhitng gi ma cac tac gid sang ché da mé ta trén day doi
v6i cac mo khoe manh. Toan b cac truong hgp dem phén tich duge tom tit trong bang
15. 55% trudng hop ++ hodc +++ duge quan sat bao gdm toan bd cac phan nhém bénh
ung thu phdi. Bénh ung thu & bio phdi c6 vay 13 cic khdi u biéu hién hIGF-1R nhiéu
nhit chiém 70% truong hop ++, ++-+++, hoic +++ va 43% khdi u chi c6 +++ va
++/4+++. Cac két qua nay 13 phu hop véi dit liéu di cong bb duoc mé ta & cac nhidm sic
thé da bdi & muc cao hodc su khuéch dai hIGE-1R & bénh nhén bi bénh ung thu té bio

phoi c6 vay.

Béang 15
Biéu hién IGF-1R | Mo khée manh
Bénh ung thu biéu mé tuyén & phdi, duge biét hoa ) -)
t6t 18/30 T2bN2MO IIIA 103 6
Bénh ung thu biéu mé tuyén & phoi, duoc biét héa ) )
t6t 0/15 T2aNOMO IB 104 6
Bénh ung thu bidu mé tuyén & phdi, duge biét hoa +) )
t6t 0/39 T2aNOMO 1B 108 6
Bénh ung thu biéu mé myén o phéi, duoc biét hoa ) )
t6t 22/22 T3IN2MO IIIA 157 6
Bénh ung thu biéu mé tuyén & phdi, duoc biét hoa +) )
trung binh 0/6 T2aNOMO IB 156 6
Bénh ung thu biéu mé tuyén o phéi, duoc biét hoa +) ¢
trung binh 0/30 T2aNOMO IB 102 6
Bénh ung thu biéu mé tuyén & phdi, duoc biét hoa +) )
trung binh 0/12 T2aNOMO IB 158 6
Bénh ung thu biéu mo6 tuyén & phéi, duoc biét hoa ) )
trung binh 2/15 T3N2MO IIIA 159 6
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Bénh ung thu biéu md té bao vay & phoi, dugc biét (+) dén (++) ®)
hoa t6t 5/43 T2aN1MO IIA 1016
Bénh ung thu biéu mo té bao vay & phoi, duge biét (+) dén (++) )
hoa tdt 0/15 T2aNOMO IB 109 6
Bénh ung thu biéu mé té bao vay & phoi, duoc biét (+++H) )
hoa t6t 2/20 T3N2MO IITIA 113 6
Bénh ung thu biéu mo t€ bao vay & phdi, dugc biét (++) dén (+++) )
hoa tdt 4/61 T2aN1 MO ITA 1156
Bénh ung thu biéu md té bao vay & phdi, duoc biét (++) dén (++4) ©)
~ hoatdt 0/17 T2aNOMO IB 120 6
Bénh ung thu biéu mé té bao vay & phdi, duoc biét (++) dén (+++) ®)
héa tét 1/46 T2bN1MO IIB 121 6
Bénh ung thu biéu md t& bao vay & phdi, dugc biét | (+4-) dén (+++) ©)
héa tbt 1/43 T2aN1 MO IIA 123 6
Bénh ung thu biéu mb t& bao vay & phdi, dugce biét (++) )
hoa tot 8/28 T2aN2MO IIIA 136 6
Bénh ung thu biéu mé té bao vay & phoi, dugce biét (++) )
hoéa t6t 0/17 T2aNOMO IB 137 6
Bénh ung thu biéu mé té bao vay & phdi, duoc biét (++) )
hoa t6t 0/19 T2aNOMO IB 139 6
Bénh ung thu biéu mé té bao vay & phdi, duoc biét (++) )
hoa tdt 4/32 T2aN2MO IIIA 144 6
Bénh ung thur biéu mé t& bao vay & phdi, duge biét (+++) S
hoa t6t 0/24 T2bNOMO IIA 148 6
Bénh ung thu biéu mé t& bao vay & phdi, duge biét (+++) &)
héa tbt 5/40 T2bN1 MO IIB 150 6
Bénh ung thu biéu md té bio vay & phoi, duoc biét (+++) )
hoa trung binh 0120 T2aNOMO IB 155 6
Bénh ung thu biéu mé té bao vay & phdi, duoc biét ) S
hoéa trung binh 1/15 T2bN1MO IIB 105 6
Bénh ung thu biéu md té bao vay & phdi, duoc biét (+) &én (++) A
héa trung binh 0/8 T2aNOMO IB 106 6
Bénh ung thur biéu mé té bao vay & phdi, duge biét (+H+) )
hoéa trung binh 0/16 T3NOMO IIB 110 6
Bénh ung thu biéu mé té bao vay & phdi, duge biét ) )
héa trung binh 0/16 T2aNOMO IB 118 6
Bénh ung thu biéu mo té bao vay & phdi, duoc biét (++) )
héa trung binh 0/34 T2bNOMO IIA 119 6
Bénh ung thu biéu mé té bao vay & phdi, dugc biét (+++) )
héa trung binh 5/18 T2aN2MO IITA 126 6
Bénh ung thur biéu mé té bao vay & phdi, duge biét (++H) )
hoéa trung binh 1/25 T2aN1MO IIA 129 6 -
Bénh ung thur biéu mé té bao vay & phdi, duoc biét (++) dén (+++) ®)
hoa trung binh 0/22 T2bNOMO IIA 130 6
Bénh ung thu biéu mé té bao vay & phdi, dugc biét ) )
hoéa trung binh 3/21 T2aN1MO IIA 1316
Bénh ung thu biéu mé té bao vay & phdi, duge biét (+) dén (++) )
hoa trung binh 2/18 TILNMMO IIA 134 6
Bénh ung thu biéu mé té bao vay & phdi, dugc biét (++) )
héa trung binh 1/33 T2aN1MO0 I1A 138 6
Bénh ung thu biéu mé t€ bao vay & phdi, dugc biét (+++) )
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héa trung binh 1/25 T2aN1MO0 ITA 145 6

Bénh ung thu biéu mé té bao vay & phoi, dugce biét (++) dén (+++) )
héa trung binh 0/21 T2aNOMO IB 146 6
Bénh ung thu biéu mé t& bao vay & phdi, duogc biét (++) )
héa trung binh 0/28 T3INOMO IIB 1516
Bénh ung thu biéu moé t& bao vay & phdi, duoc biét (+++) ©)
héa kém 0/50 TANOMO IIIA 132 6
Bénh ung thu biéu mé t& bao vay & phdi, dugc biét ) )
héa kém 1/3 T2aN2MO IIIA 135 6
Bénh ung thu biéu mé té bao vay & phoi, dugce biét (+) &n (+4) )
héa kém 0/22 T3NOMO 1IB 140 6
Bénh ung thu biéu mb t& bio vay & phoi, duoc biét (+++) S
héa kém 0/22 T2aNOMOIB 141 6
Bénh ung thu biéu mé t& bao vay & phdi, dugc biét (++) ©)
héa kém 0/18 T2bNOMO IIA 128 6
Bénh ung thu biéu mé t& bao vay & phdi, duge biét (+) d&n (++) )
héa kém 0/11 T2aNOMO IB 147 6
Bénh ung thu biéu mo t& bao vay & phdi, duoc biét (++) )
héa kém 0/12 T2aNOMO IB 152 6
Bénh ung thu biéu mé té bao vay & phdi, duge biét ) )
héa kém 0/14 T3NOMO IIB 153 6
Bénh ung thu biéu mé té bao vay & phdi, té bao hinh (++) 8)
thoi 0/10 T1 bBNOMO IA 122 6
Bénh ung thu biéu md tuyén & phdi 0/6 TINOMO ) ¢)
B 1116
Bénh ung thu biéu md tuyén & phdi 0/14 T2aNOMO (+++) )
IB 154 6
Bénh ung thu biéu mé than kinh ndi tiét té bao 16n & (+++) )
phdi 017 T2aNOMO IB 112 6
Bénh ung thu biéu mé thin kinh nbi tiét té bao 16n & ) “)
phbi 0/38 T3NOMO IIB 133 6
Bénh ung thu biéu mb t& bao 1én & phoi 0/9 (++) dén (+++) )
T2aNOMO IB 114 6 '
Bénh ung thu biéu mb t& bao 1én & phoi 0/14 T1 4-) ©)
bNOMO IA 1256
Bénh ung thu biéu mé té bao 16n & phoi 0/33 ++H) )
T2aNOMO IB 142 6
Bénh ung thu biéu mé phé quan-phé nang & phéi, ) ()
khong nhdy 7/17 T3N2MO IIIA 107 6
Bénh ung thu biéu md phé quéan-phé nang & phoi, ) )
khong nhiy 0/8 T2bNOMO IIA 116 6
Bénh ung thu biéu md phé quan-phé nang & phoi, (+) )
khong nhdy 2/24 T1 aN1 MO IIA 149 6
Bénh ung thu biéu mé phé quéan-phé nang & phdi, ) )
khong nhiy 0/8 T2aNOMO IB 117 6
Bénh ung thu biéu mo phé quan-phé nang & phoi, c6 ++) ()
nhiy 0/24 T2aNOMO IB 124 6
Bénh ung thu biéu mé phé quan-phé nang & phdi, c6 n/a )
nhiy 0/9 T3NOMO IIB 127 6
Bénh ung thu biéu md phé quan-phé nang & phoi, c6 ) ¢

nhady 1/11 T1 bN1 MO I1A 143 6
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Nghién ctru khéc vé su biéu hién IGF-1R duoc thuc hién trén mot loat 10 mau
* bénh ung thu vi. Céc két qua duoc thé hién trén Fig.24 da chimg minh duoc ring IGF-
IR duoc biéu hién & muc cao trén cac mé bénh ung thu khi so sanh véi cac mod khoe
manh lién k&. Dit liéu nhudm dugc tém tit trong bang 16 dd chimg minh dugc ring 66%

trudng hop phén tich 1a ++, ++/+++ hodc +++ va 22% truong hop phén tich 1a +++ hodc

o A e e
Bang 16
Biéu hién M6 khoe manh
(nhudm mang)
Bénh ung thu biéu m6 dng din sita xm 14n T2NOMO (+++) +)
Bénh ung thu biéu mé dng dan sita xAm 1an T3N2aMO ) c
Bénh ung thu biéu m6 dng din sita xam 1an T2N3aMO n/a n/a
Bénh ung thu biéu md dng dan sita xAm 14n T3NIaMO ) )
Bénh ung thu nim vi x4m 14n kém theo bénh ung thw | (++) dén (+++) )
té bao dang nhan T3N1aMO0”
Bénh ung thu biéu mé dng dn sira x4m 14n T3N3aMO (+) @
Bénh ung thu biéu mé dng dan sita xam 14n két hop (++) c
nhiéu thiy & vi T3N2aMO
Bénh ung thu biéu mé dang tiy & viit TINOMO 5 (+) dén (++) 0 dén (+)
Bénh ung thu biéu mé dang tiy khong dién hinh & vi (+) 0 dén (+)
T2N1aMO
Bénh ung thu biéu md 6ng dan sira xdm lan T2NOMO * (++) 0 dén (+)

Cudi ctng, su biéu hién qua mirc IGF-IR duge thé hién trong mét loat cac khéi u
bao gdm dau va cb, bang quang va than (Fig.25). Mot lan nita, sy biéu hién qua mirc

IGF-1R 6 muc cao dugc thé hién & cac mau khoi u so véi mo lién ké khoe manh.

Ddng thoi, cac két qua nay 13 pht hop véi phuong phap tiép hop mién dich dé
didu tri nhiéu khdi u duong tinh v6i IGF-1R bao gdm phdi, nguc, diu va ¢, bang quang

va than.

Vi du 14: X4c dinh hang s phén ly (KD.) clia qué trinh gén két nam khang thé thé
kham khang IGF-1R (c208F2, c213B10, c212A11, c214F8 .Vé, c219D6) va phién ban
nhan tao (VH3/VL3) ctia 208F2 khang thé trén IGF-1R téi t6 hop hoa tan ctia ngudi -

Hing s6 phan ly (Kp) clia qua trinh gén két gitra cac khang thé trén IGF-IR tai td
hop hoa tan cia nguodi duge xéc dinh Bc’ri ty 18 gitta tdc d6 phén ly (kog) va tbc do lién két
(Kon). Thir nghiém dong hoc dugc thuc hién trén thiét bi Biacore X100 bing cach sir dung
chip cam bién CM5 d3 duoc hoat hoa boi khang thé don dong His khang Tag cia chudt
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nhit. khang thé v6i ndng d6 khoing 12000 RU dugc ghép héa hoc trén nén

carboxymetyldextan bang cach sir dung bo kit amin héa hoc.

Thir nghiém duoc thue hién & nhiét d6 25°C v6i te d6 dong bang 30puL/phit bing
cach st dung dung dich dém HBS-EP+ (GE Healthcare) 13 dung dich dém pha loang hoat

dong Vé-dung dich dém pha loing mau.

So dd dong hoc vé mot chu trinh dugc st dung dé géo dinh tham s dong hoc ctua
qua trinh gin két khang thé khang IGF-1R trén IGF-1R téi t6 hop hoa tan clia nguoi dugc
bét gitr béi hai trinh ty danh du 10 histidin ¢6 d4u tn cing C.

1- Dung dich chira phién ban tai t6 hop hoa tan cia tetrame khac loai IGF-1R cua
ngudi: cac chudi 20 va mién ngoai bao chira cac chudi 2p duoc biéu hién véi ddu 10-His
c6 dau tan cing C bd sung (Hé théng R&D véi sé danh muc 305-GR-50) dugc tiém trong
mdt phut trén dong té bao thir hai & ndng do 10pg/mL. Tri s6 trung binh 587 RU (véi do
1éch chuén 24 RU) cta thu thé hoa tan dugc bét giit & mbi chu trinh trong s 24 chu trinh

dé thuc hién nghién ctru nay.

2- Sau pha bit giit, chit dém hoat dong duoc tiém 5 1an (mdi lan tiém 90 gidy)
hodc 5 ndng d6 ting din ciia mot trong sau khang thé duge tiém (mdi 1an tiém 90 giy)
trén ca hai dong té bao. O giai doan cubi cta lan tiém thir ndm, chat dém hoat dong dugc
cho qua trong 5 phat dé xac dinh toc do phan ly.

3- Sau d6, bé mit duoc tao ra cung v6i vige tiém glyxin 10mM, dung dich dém
HCI c6 d6 pH=1,5 trong 45 giay.

Tin hiéu thu dugc trén may tinh tuong tmg v6i mic chénh 1€ch gitta dap ting cua
dong té bao 2 (v6i IGF-1R da dugc bét giit) va dép tng cia dong té bao 1 (khong cé phan
ttr IGF-1R bét ky). '

Déi voi mbi IGE-1R, tin hiéu do viée tiém mot khang thé véi khoang ndng do ting
dan dugc hiéu chinh bing cach trir tin hiéu thu duoc v6i 5 1an tiém chit dém (d6i chiéu
kép) xem Fig.26.

Db thi cam bién thu dugc duge phan tich boi phin mém danh gia Biaevaluation
v6i mo hinh 1:1.

Bén thir nghiém duoc thuc hién d6i véi mdi khang thé biang cach st dung hai

‘khoang ndng d6 khac nhau: 40, 20, 10, 5 va 2,5 nM dbi v6i hai thir nghiém thir nhit va:
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24,12, 6,3 va 1,5 nM ddi véi hai thtr nghiém cudi cing duge thuc hién d6i véi mbi

khang thé.

D1 v6i 6 khang thé can thir nghiém trong thir nghiém nay, cac dit liéu thir nghiém
lam phu hop v6i giéng v6i mé hinh 1:1 véi tri s6 ko ¢6 ¥ nghia khi ndng d6 cao hon

duge x4c dinh 12 ndng do ¢b dinh va bén ndng do khac dwoc tinh toan (xem Fig.27).

Héng s6 phén ly (Kp) duoc tinh todn bdi ty s0: Kos/kon va thoi gian ban thai cia
phttc hop duoc tinh toan boi ty s6: Ln(2)/kogs dugc thé hién trén Fig.28 va 29. Chiing
twong Gng vdi tri sé trung binh cia bdn thir nghiém doc 14p thuc hién ddi véi mbi cac

khang thé. Céc thanh sai s tuong (g vdi sai s6 chuan (n=4) cta céc tri so.

Hing s6 phan ly ndm trong khoang tir 10 dén 100 pM. Khang thé c208F2 c6 4i luc
yéu hon (cao hon hing sé,phén ly) so v6i h-IGF-1R (vé6i Kp khoang 75 pM) va phién ban
nhan tao ctia né it nhat 1 t&t nhu phién ban thé kham (v6i Kp khoang 60 pM). Bén khéng
thé thé kham khang IGF-1R khac ¢6 4i luc tuong tw nhu hIGF1-R (v6i Kp khoang 30
pM). Su khéc nhau vé 4i luc duogc lién két chi yéu vé6i tbe dd phan ly hodc thoi gian ban
thai thu dugc cta phitc hop. Dbi véi 208F2, thoi gian ban thai cia phirc hop nay nam
trong khoang tir 2 dén 3 gid dbi voi phién ban thé kham va phién ban nhin tao
(VH3/VL3). Déi voi bbn khang thé thé kham khac, thoi gian ban thai trung binh nim
trong khoang tir 7,0 dén 9,4 h.

Céc tham s6 dong hoc phan ly rat cham nay duoc lién két 1 rang véi cu triic héa
tri hai cta cic khang thé c6 kha ning gin két dong thoi bai hai Fab cia ching véi hai
phan tir h-IGF-1R lién ké. Trong trudng hop naiy, ndng d6 cia cac phan tir IGF-1R da
duoc bét gitt ¢6 thé anh hudng t6i téc d6 phan ly. Ai lyc xac dinh trong nghién ctru nay
twong Ung v6i 41 Iuc chire ning (hodc cac 4i luc) cua cac khang thé ddi véi ndng do h-
IGF-1R d3 duogc bét gitr khoang 600 RU. Sy khac nhau ctia KD 14 cao hon gip 3 14n quan
sat duogc gitta dit liéu néu trén (bang 10) va cac tri s dugc thé hién trong vi du 13 duoc
lién két véi mire thay dbi ndng do ciia hIGF-1R d3 duoc bit giit (600RU so véi 160 RU &
vi du 5).

Vi du 15: Xéc dinh gbc dic hiéu IGF-1R ciia chudt nhét ¢6 kha ning ngin ngira
qué trinh gin két cia c208F2 bing cach sir dung cic dang hoa tan ciia cAc protein tai to
hop h/m IGF-1R thé kham
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Qué trinh gén két cua cac dang hoa tan clia céc protein tai t6 hop h/m IGF-1R thé
kham trén cac thtt nghi€ém cia khang thé c208F2 duoc thuc hién trén thiét bi Biacore
X100 bang cach st dung chip cam bién CM5 di dugc hoat héa béi khang thé don dong
IgG Fc khang ngudi ciia chudt nhat. Hon 10.500 RU ctia khang thé khang Fc duoc ghép
héa hoc trén nén carboxymetyldextan ciia ca hai dong té bao bang cach st dung bo kit

amin hda hoc.

Thit nghiém duoc thuc hién & nhiét do 25°C véi tée do dong bing 30uL/phit bing
cach stir dung dung dich dém HBS-EP + lam dung dich hoa tan hoat dong va dung dich

hoa tan mau.
Thir nghiém dugc thiét 1ap nhu sau:

1-Dung dich chtra c208F2 & ndng dd 10pg/mL duoc tiém trong 60 gidy trén dong
té bao thtt hai.

2-Céu trac IGF-1R duoc thu nghi€m tuong Gng véi dich ndi trén bé mit co dic
ctia moi trudng nudi cdy duoc pha lodng 10 1an trong dung dich dém hoat dong. Mot chu

tric dugce tiém & mdi chu trinh trong 120 gidy v6i thoi gian tré 120 gidy.

3-C4 hai dong té bao duoc tai tao bang cach tiém glyxin 10mM, dung dich dém
HCl ¢6 d6 pH=1,7 trong 30 gidy.

Fig.30 thé hién su chdng lip cta hai chu trinh. C4c dich ndi trén bé mit h-IGF-1R
va m-IGF-1R duoc tiém twong tmg trong chu trinh thir nhit va thtt hai. Thir nghiém nay
13 rang da chi ra rang m-IGF-1R khéng c6 khi ning gin két v6i vi tri ciia khang thé
c208F2 di dung dé xac dinh ndng do bét gitr c208F2 va ndng do gan két véi IGF-1R
dugc chi dinh béi cac miii tén hai dau.

Mién ngoai bao ciia IGFR (khong cé tin hiu peptit) bao gém 805 va 806 axit
amin tuong Gng ddi v6i trinh ty cia ngudi va chudt nhit.

869 gbc (96%) 1a gidng nhau trong ca hai chu trac. 37 gbc cia trinh tu cta chudt
nhét 12 khac so v6i trinh tu trong tmg cia ngudi. Mt gde khac nhau twong tmg véi mot
khe.

Nhu duoc th hién trén Fig.31, trong sb 7 ciu tric thé kham dugc thir nghiém 4
(C1 (trinh ty nhu néu trong SEQ ID NO.83), C4(trinh tu nhu néu trong SEQ ID NO.86),
C7(trinh ty nhu néu trong SEQ ID NO.88) va C8(trinh tur nhu néu trong SEQ ID NO.89))

-06-



31232

gfn két cling nhu h-IGF-1R v6i c208F2, thi ¢6 3 cdu triac (C2(trinh tu nhu néu trong SEQ
ID NO.84), C3(trinh ty nhu néu trong SEQ ID NO.85) va C6(trinh tu nhu néu trong SEQ
ID NO.87)) 1a mIGF-1R (trinh ty nhu néu trong SEQ ID NO.91) do khong gén két véi
c208F2.

Qué trinh gén két ctia C1 va qué trinh khong gin két cia C2 cho thdy ring gbe dic
hiéu ctia chudt nhit c6 thé phong bé qua trinh gin két cia c208F2 nim & nira dau N cia
protein. Do d6, muoi mot axit amin dic hi€u cubi cung & chudt nhit ndm & nira dau tin

cing C khong anh hudng t6i qua trinh gin két cia c208F2.

Qué trinh khong gin két ctia C3 chimg to rang su phan bd chu yéu ctia mot gbc
dic hiéu clia chudt nhét 1a Arg thay vi His & vi trf 494. Két qua nay duge x4c nhan bang
qué trinh khong gén két cia C6 chira hai gbc ddc hiéu ciia chudt nhat: His494>Arg va
Ser501>Trp. |

Qua trinh gin két ctia C4 goi ¥ réng chi c6 gbc Trp dic higu ctia chudt nhét & vi tri
501 cita IGF-1R thé kham nay 12 khong c6 méi lién quan dén qué trinh khéng gin két ctia
C2 va Cé6.

Qué trinh gén két cia C7 goi y ring khong ¢6 gbc nao trong sd 17 gbe dic higu
ctia chu6t nhét c6 mit trong cdu trac nay c6 anh hudng bat ky t&i kha ning phong bé qua

trinh gin két cia c208F2.
Tuong tu, qua trinh gin két cia C8 ngoai trix 4 gbc dic hidu khac clia chudt nhit.

Thé d6t bién C12 cua IGF1R ciia ngudi thé hién ba gbc ctia chudt nhit trong mién
L1, tirc 12 Phe & vi tri 28 thay vi Tyr, Ile ¢ vi tri 125 thay vi Val va Leu & vi tri 156 thay
vi Met gén két v6i c208F2 véi hing sd phan ly can nanomol. Thit nghiém nay x4c nhén
rang mién L1 khéng lién quan dén qua trinh gin két cua khang thé hoic it nhit rang 3 vi
tri biét héa duogc trinh tu ctia chudt nhét va ngudi khong lién quan dén su khong xuit hién
clia qua trinh gin két ciia khang thé trén dang IGF1IR cta chudt.

Nhu duoc thé hién trén Fig.33, hz208F2 khong c6 kha ning gin két véi 120 RU
thé dot bién C29 (Asp491>Ala) ciia dang hoa tan ctia h-IGF1R da duge bét gift trén chip
cam bién CM5 béi trinh tw ddnh ddu 6-His & dAu tan cang C cta né (hinh thoi mau tring)
trong khi d6 dung dich twong tu cia khang thé ndy rd rang 1 gin két (hinh thoi mau den)
v6i 170 RU dang kiéu hoang ciia thu thé hoa tan. Déi voi His 494, Asp 491 12 axit amin
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quan trong d6i véi i luc ciia hz208F2 d6i v6i IGFIR. Dt liéu tinh thé d6 chi ra ring ca
hai géc nay déu c6 mit trén bé mit cua thu thé trong mién FnR3.

Ddng thoi, cac két qua niy di ching minh dugc ring hz208F2 gin két v6i mién
FnR3 cta IGF-1R va epitop dugc nhan dién bdi khang thé nay chira His 494 va Asp 491

14 axit amin quyét dinh ddi v6i qua trinh gin két ctia khang thé.
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YEU CAU BAO HOQ

1. Khéng thé noi bao héa khang thu thé yéu t6 sinh truéng twong tu insulin-1 (IGF-1R -
insulin like growth factor receptor -1), hoic manh gin két IGF-1R ndi bao héa clia né,

trong d6 khang thé nay duoc chon tir:

a. khang thé chtra ba ving CDR chudi ning c6 trinh ty nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 'va SEQ ID NO.3 va ba ving CDR chudi nhe c6 trinh tu nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11;

b. khang thé chtra ba ving CDR chudi ning c6 trinh tu nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba viing CDR chudi nhe ¢6 trinh tu nhu néu
trong SEQ ID NO.10, SEQ ID NO.5 va SEQ ID NO.11;

c. khang thé chtra ba ving CDR chudi ning co trinh tu nhu néu trong SEQ ID
NO.7, SEQ ID NO.2 va SEQ ID NO.3 va ba ving CDR chudi nhe ¢6 trinh tw nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.12; va

d. khang thé chira ba ving CDR chudi ning c6 trinh tw nhu néu trong SEQ ID
NO.8, SEQ ID NO.2 va SEQ ID NO.3 va ba ving CDR chudi nhe c6 trinh tu nhu néu
trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11.

2. Khang thé noi bao héa khang IGF-1R hoic manh gin két IGF-1R ndi bao héa clia né
theo diém 1, trong d6 khang thé nay 12 khang thé thé kham. ‘

3. Khéng thé noi bao héa khang IGF-1R hoic manh gin két IGF-1R noi bao héa ciia né
theo diém 1, trong d6 khang thé nay 13 khang thé nhan tao.

4. Khang thé ndi bao héa khang IGF-1R hodc méanh gin két IGF-1R ndi bao héa cia né
theo diém 3, trong d6 khang thé nay chira:

a. chudi ning c6 ving CDR-H1, ving CDR-H2 va ving CDR-H3 c¢6 trinh tu
tuong Gng nhu néu trong SEQ ID NO.7, SEQ ID NO.2 va SEQ ID NO.3 SEQ ID NO.7,
SEQ ID NO.2 va SEQ ID NO.3, va ving FR1, ving FR2 va ving FR3 c6 ngudn gbc tir
IGHV1-46*01 dong mam cua ngudi (SEQ ID NO.44), va ving FR4 cé ngudn gbc tir
IGHJ4*01 dong mam ctia ngudi (SEQ ID NO.46); va

b. chudi nhe c¢6 ving CDR-L1, ving CDR-L2 va CDR-L3 ¢6 trinh ty twong (ng
nhu néu trong SEQ ID NO.9, SEQ ID NO.5 va SEQ ID NO.11, va ving FR1, ving FR2
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va ving FR3 c6 ngudn gbe tir IGKV1-39*01 dong mam cia ngudi (SEQ ID NO.45), va
ving FR4 c6 ngudn gde tir IGKJ4*01 dong mam cua ngudi (SEQ ID NO.47).

5. Khang thé noi bao héa khang IGF-1R hodc manh gin két IGF-1R ndi bao héa ciia né
theo diém 4, trong d6 khang thé nay chira:

a. mién bién ddi chudi ning (VH) c6 trinh ty nhu néu trong SEQ ID NO.33 chita it
nhét mot dot bién nguoc, trong do it nhat mot dot bién nguoc nay dugc chon tir cac géc
20, 34, 35, 38, 48, 50, 59, 61, 62, 70, 72, 74, 76, 77, 79, 82 va 95; va

b. mién bién ddi chudi nhe (VL) c6 trinh tu nhu néu trong SEQ ID NO.35 chua it
nhéit mot dot bién nguoc, trong d6 it nhit mot dot bién nguoc nay duoc chon tir cac gbc
22, 53,55, 65,71, 72, 77 va 87.

6. Thé lai ctia chudt duogc chon tir thé lai I-4757, 1-4773, 1-4775, 1-4736 va 1-4774 tuong
ung dugc ndp luu tai Ngin hang giéng va vi sinh vat, Vién Pasteur Phap vao ngay 30
thang 05 nam 2013, ngay 26 thang 06 nam 2013, ngay 26 thang 06 nam 2013, ngay 24
thang 04 nam 2013 va ngay 26 thang 06 ndm 2013.

7. Thé tié€p hop khang thé-duge chét chira khang thé ndi bao héa khang IGF-1R, hodc
manh gin két IGF-1R noi bao hoa ctia né theo diém 1, duoc tiép hop véi duge chit gy
doc té bao.

8. Dugc pham chira khang thé ndi bao héa khang IGF-1R theo diém 1 va it nhat mét ta
duoc va/hodc ta duoc din thuéc dugc dung.

9. Duoc phém chita thé tiép hop khang thé-dugc chat theo diém 7 va it nhit mot ta duoc

va/hoic ta duge dan thude duge dung.
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DANH MUC TRINH TU
<110> PIERRE FABRE MEDICAMENT
<120> KHANG THE NOI BAO HOA, THE TIEP HQP KHANG THE-DUQC CHAT VA DUQC PHAM
<130> 367603D33596
<150> US61984160
<151> 2014-04-25

<160> 92
<170> PatentIn version 3.5
<210> 1
<211> 8

<212> PRT -
<213> Trinh ty nhdn tao

<220>

<223> CDR-H1 lién UGng

<220>

<221> Trinh tu 1581

<222> (3)..(3)

<223> Thr ¢ thé dugc thay thé bing Ser
<220>

<221> Trinh tu 18i

<222> (8)..(8)

<223> Tyr cé thé dugc thay thé bang Phe

<400> 1

Gly Tyr Thr Phe Thr Ser Tyr Tyr
1 5

<210> 2

<211> 8

<212> PRT
<213> Trinh tu nhé&n tao

<220>

<223> CDR-H2 1lién UGng

<400> 2

Ile Trp Pro Gly Asp Gly Ser Thr
1 5

<210> 3

«<211> 13

<212> PRT
<213> Trinh tu nhédn tao

<220>

<223> CDR-H3 1lién Ung

<400> 3

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr
1 5 10

<210> 4

<211> 6

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> CBR-L1 lién Ung

<220>

<221> Trinh tu 181

<222> (4)..(4)

<223> Ser cb6 thé dugc thay thé bidng Asn

<400> 4 -
Gln Asp Ile Ser Lys Tyr

1 5

<210> 5

<211> 3

<212> PRT
<213> Trinh tu nhé&n tao

<220>
<223> CDR-L2 lién Ung
<400> 5
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Tyr Thr Ser

Gly Tyr Ser Phe

9

-

<210>
<211l>
<212>
<213>
<220>
<223>
<400>

9

6

PRT
Trinh tu

CDR-L1
9

Gln Asp Ile Ser

1

<210>
<211>
<212>
<213>
<220>
<223>
<400>

10

6

PRT
Trinh tu

CDR-L1
10

Gln Asp Ile Asn

1

<210>
<211>
<212>
<213>
'<220>
<223>
<400>

11

9

PRT
Trinh tuy

CDR-L3
11

Gln Gln Gly Ser

1

<210>
<211>
<212>

12
9
PRT

31232

1

<210> 6

<211> 9

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> CDR-L3 l1lién ung

<220>

<221> Trinh tu 158i

<222> (5)..(5)

<223> Thr cé thé dugc thay thé bdng Ala
"<400> 6

Gln Gln Gly Ser Thr Leu Pro Tyr Thr
1 5

<210> 7

<211l> 8

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> CDR-H1

<400> 7 :

Gly Tyr Thr Phe Thr Ser Tyr Tyr
1 5

<210> 8

<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> CDR-H1

<400> 8

Thr Ser Tyr Phe

5
nhdn tao
Lys Tyr
5
nhdn tao
Lys Tyr
5
nhén tao

Thr Leu Pro Tyr Thr
5

-135-



Trinh tyu nhdn tao

31232

Gln Gln Gly Ser Ala Leu Pro Tyr Thr

<213>

<220>

<223> CDR-L3
<400> 12

1

<210> 13

<211> 120
<212> PRT

<213>

<220>

<223>

<400> 13

Gln
1
Ser
Tyr
Gly
Lys
65
Met
Ala

Gly

Val Gln
Val Lys
Ile Tyr
35

Trp Ile
50

Asp Lys
Phe Leu

Ser Pro

Ala Ser
115

<210> 14
<211> 120
<212> PRT

<213>

<220>

<223>

<400> 14

Gln
1
Ser
Tyr
Gly
IJYS
65
Met
Ala

Gly

Val Gln
Val Lys
Ile His
35

Trp Ile
50

Gly Lys
Phe Leu

Ser Pro

Ala Ser
115

<210> 15
<211> 120
<212> PRT

<213>

<220>

<223>

<400> 15
Gln Val Gln Leu Gln Gln Ser Gly Ser Glu Leu Val Lys Pro Gly Ala

1

c208F2,

Leu
Met
20

Trp
Trp
Thr
Ser
Met

100
val

Trinh tu

c212A11,

Leu
Met
20

Trp
Trp
Thr
Ser
Met

100
Val

5

Trinh tu nhdn tao

chudi ning, VH

Gln
5
ser
Val
Pro
Thr
Ser
85
Ile

Thr

Gln Ser
Cys Lys
Lys Gln
Gly Asp
55

Leu Thr
70

Leu Thr

Thr Pro

Val Ser

nhén tao

chudi ning,

Gln
5
Ser
vVal
Pro
Thr
Ser
85
Ile

Thr

5

Gln Ser
Cys Lys
Lys Gln
Gly Asp
55

Leu Thr
70

Leu Thr
Thr Pro

Val Ser

Trinh tuy nhédn tao

Gly
Ala
Arg
40

Gly
Ala
Ser

Asn

Ser
120

VH

Gly
Ala
Arg
40

Gly
Ala
Ser

Asn

Ser
120

c214F8, chudi ning, VH

Pro Glu
10

Ser Gly

25

Pro Gly

Ser Thr
Asp Lys

Glu Asp

90
Tyr Ala
105

Pro Glu
10

Ser Gly

25

Pro Gly

Ser Thr

Asp Lys

Glu Asp
90

Tyr Ala
105

10

Leu
Tyr
Gln
Lys
Ser
75

Ser

Met

Leu
Tyr
Gln
Lys
Ser
75

sSer

Met

Val
Thr
Gly
Tyr
60

Ser

Ala

Asp

Val
Thr
Gly
Tyr
60

Ser

Ala

Asp

Lys
Phe
Leu
45

Asn
Asn

vVal

Tyr

Lys
Phe
Leu
45

Asn
Ser

Val

Tyr

Pro
Thr
30

Glu
Glu
Thr

Tyr

Trp
110

Pro
Thr
30

Glu
Glu
Thr

Tyr

Trp
110

Gly
15

Ser
Trp
Ly S
Ala
Phe

S5
Cly

Gly
15

ser
Trp
Lys
Ala
Phe

95
Gly

15

Ala
Tyr
Leu
Phe
Tyr
80

Cys

Gln

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Gln

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

20

25

-136-
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Tyr Ile

Gly Trp
50

Lys Gly
65
Met Phe

Ala Ser
Gly Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

His
35
Ile

Lys
Leu
Pro
Ser
115
16

120
PRT

Trinh tu nhén tao

Trp

Trp

Thr
Ser
Met

100
Val

Val

Pro

Thr

Ser

85

Ile

Thr

Lys
Gly
Leu
70

Leu

Thr

Val

Gln

Asp
55

Thr
Thr
Pro

Ser

Arg
40

Gly
Ala
Ser

Asn

Ser

120

c219D6, chudi ning, VH

16

Gln Val Gln Leu

1
Ser Val

Phe Ile

Gly Trp
50

Lys Gly

65

Met Phe

Ala Ser
Gly Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Lys

His
35
Ile

Lys
Leu
Pro
Ser
115
17

120
PRT

Met
20

Trp
Trp
Thr
Asn
Met

100
vVal

Trinh tu

c213B10,

17

Gln Val Gln Leu

1
Ser Val

Tyr Ile
Gly Trp
50
Lys Gly
65
Met Phe
Ala Ser
Gly Ala
<210>

<211>-
<212>

Lys

His
35
Ile

Lys

Leu
Pro

Ser

115
18
107
PRT

Met
20

Trp
Trp

Thr

Ser

Met
100
val

Gln Gln Ser Gly

5
Ser

Val
Pro
Thr
Ser
85

Ile

Thr

nhdn tao

Cys
Lys
Gly
Leu
70

Leu

Thr

Val

Lys
Gln
Asp
55

Thr

Thr

Pro

chudi n&ng,

Gln Gln Ser

5
Ser

Val

Pro

Thr

Ser

85

Ile

Thr

Cys
Lys
Gly

Leu
70

Leu
Thr

vVal

Lys
Gln
Asp
55

Thr
Thr

Pro

Ser

Ala
Arg
40

Gly
Thr
Ser

Asn

Ser
120

VH
Gly
Ala
Arg
40

Gly

Ala

Ser
Asn

Ser
120

31232

Pro

Ser

Asp
Glu

Tyr
105

Pro
Ser
25

Pro
Ser
Asp

Glu

Tyr
105

Ser
Ser
25

Pro

Ser

Asp

Glu

Tyxr
105

-137-

Gly

Thr

Lys

Asp

90

Ala

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Ala

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Ala

Gln
Lys
Ser
75

Ser

Met

Leu
Tyxr
Gln
Lys
Ser
75

Ser

Met

Leu
Tyr
Gln
Lys

Ser
75

Ser

Met

Gly

Tyxr
60

Ser
Ala

Asp

Val
Ser
Gly
Tyr
60

Ser

Ala

Asp

Val
Thr
Gly
Tyr
60

Ser

Ala

Asp

Leu
45

Asn
Ser

Val

Tyr

Lys
Phe
Leu
45

Asn
Ser

Val

Tyr

Lys
Phe

Leu

.45

Asn

Ser

Val

Tyxr

Glu

Glu

Thr
Tyr

Trp
110

Pro
Thr
30

Glu
Glu
Thr

Tyr

Trp
110

Pro
Thr
30

Glu
Glu

Thr

Tyr

Trp
110

Trp

Arg

Ala

Phe

95

Gly

Gly
15

Ser
Trp
Lys
Ala
Phe

95
Gly

Gly
15

Ser
Trp

Arg
Ala
Phe

95
Gly

Ile
Phe
Tyr
80

Cys

Gln

Asp
Tyr
Ile
Phe
Tyxr
80

Cys

Gln

Ala
Tyr
Ile
Phe

Tyr
80

Cys

Gln



Trinh ty nhdn tao

c208F2, chudi nhe, VL

Thr
5

Ile
Gln
Arg
Thr
Thr

85
Gly

nhédn tao

Gln
Ser
Gln
Leu
Asp
70

Tyr

Thr

Thr Thr
Cys Arg
Gln Pro
40

His Ser
55

Tyr Ser
Phe Cys

Lys Leu

chudi nhe, VL

Thr
5

Ile
Gln
Arg

Thr

Thr

85
Gly

nhadn tao

Gln

Asp
70
Tyx

Thr

Thr Thr
Cys Arg
Gln Pro
40

His Ser
55

Tyr Ser
Phe Cys

Lys Leu

c214F8, chudi nhe, VL

<213>
<220>
<223>
<400> 18
Asp Ile Gln Met
1
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35
Tyr Tyr Thr Ser
50
Arg Gly Ser Gly
65 v
Glu Asp Ile Ala
Thr Phe Gly Gly
100
<210> 19
<211> 107
<212> PRT
<213> Trinh tu
<220>.
<223> «Cc212Al11,
<400> 19
Asp Ile Gln Met
1
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35
Tyr Tyr Thr Ser
50
Arg Gly Ser Gly
65
Glu Asp Ile Ala
Thr Phe Gly Gly
100
<210> 20
<211> 107
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 20 .
Asp Ile Gln Met
1
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35
Tyr Tyr Thr Ser
50
Arg Gly Ser Gly
65
Glu Asp Ile Ala
Thr Phe Gly Gly
100
. <210> 21
<211> 107
<212> PRT

Thr
5

Phe
Gln
Arg
Thr
Thr

85
Gly

Gln
Ser
Gln
Leu
Asp
70

Tyr

Thr

Thr Thr
Cys Arg
Gln Pro
40

His Ser
55

Tyr Ser
Phe Cys

Lys Leu

31232

Ser
Ala
25

Asp
Gly
Leu

Gln

Glu
105

Ser
Ala
25

Asp
Gly
Leu

Gln

Glu
105

Ser
Ala
25

Asp
Gly
Leu

Gln

Glu
105

-138-

Ser
10

Ser
Gly
vVal
Thr
Gln

90
Ile

Ser
10

Ser
Gly
Val
Thr
Gln

90
Ile

Ser
10

Ser
Gly
Val
Thr
Gln

90
Ile

Leu
Gln
Thr
Pro
Ile
75
Gly

Lys

Leu
Gln
Thr
Pro
Ile
75

Gly

Lys

Leu
Gln
Thr
Pro
Ile
75

Gly

Lys

Ser
Asp
Ile
Ser
60

Ser

Ser

Ser
Asp
Val
Ser
60

Ser

Ser

Ser .

Asp
Iie
Ser
60

Thr

Ser

Ala
Ile
Lys
45

Arg

Asn

Thr

Ala
Ile
Lys
45

Arg
Asn

Thr

Ala
Ile
Lys
45

Arg

Asn

Ala

Ser
Ser
30

Leu
Phe

Val

Leu

Ser
Asn
30

Leu
Phe

Leu

Leu

Ser
Ser
30

Leu
Phe

Leu

Leu

Leu
15

Lys
Leu
Ser

Glu

Pro
95

Leu
15

Lys
Leu
Ser

Glu

Pro
95

Leu
15

Lys
Leu
Ser

Glu

Pro
95

Gly
Tyx
Ile
Gly
Gln

80
Tyxr

Gly
Tyr
Ile
Gly
Gln

80
Tyr

Gly
Tyr
Ile
Gly
Gln

80
Tyr



<213>
<220>
<223>
<400>
Asp Ile
1

Asp Arg

Leu Asn

Tyr Tyr
50

Arg Gly

65

Glu Asp

Thr Phe

<210>
<211>
<212>
«<213>
<220>
<223>
<400>
Asp Ile
1

Asp Arg

Leu Asn
Tyr Tyr
50
g Gly
1lu Asp

Thr Phe

<210>

Trinh tu nhén tao

c219D6,

21
Gln

vVal
Trp
35

Thr
Ser
Ile
Gly

22

107
PRT

Met
Thr

20

Tyr

Ala

Gly
100

Trinh tu

c¢213B10,

22
Gln

Val
Trp
35

Thr
Ser
Ile

Gly

23

<211> 449

<212>
<213>
<220>
<223>
<400>
Gln Vval
1

Ser Val

Tyr Ile
Gly Trp
50

Lys Asp
65

Met Phe
Ala Ser
Gly Ala

Phe Pro

PRT

Trinh ty nhédn tao

Met
Thr
20

Tyxr

Ser

chudi nhe, VL

Thr Gln
5
Ile Ser

Gln GIln
Arg Leu

Thr Asp
70

Thr Tyr

85

Gly Thr

Thr
Cys
Gln
His
55

Tyr

Phe

Lys

nhé&n tao

Thr
Arg
Pro
40

Ser

Ser

chudi nhe, VL

Thr Gln

5

o]

Ile Ser
Gln Gln
Arg Leu

Thr Asp
70

Thr Tyr

85

Gly Thr

Thr
Cys
Gln
His
55

Tyxr

Phe

Lys

Thr
Arg
bro
40

Ser
Ser

Cys

Leu

31232

Ser
Ala
25

Asp
Gly
Leu

Gln

Glu
105

Ala
25

AsSp
Gly
Leu

Gln

Glu
105

Ser
10

Ser
Gly
vVal
Thr
Gln

90
Ile

Ser
10

Ser
Gly
vVal
Thr
Gln

20
Ile

Leu
Gln
Thr
Pro
Ile
75

Gly

Lys

Leu
Gln
Thr
Pro
Ile
75

Gly

Lys

c208F2, chudi ning, chiéu dai diy du

23
Gln

Lys
Tyxr
35

Ile
Lys
Leu
Pro
Ser

115
Leu

Leu
Met
20

Trp
Trp
Thr
Ser
Met
100
val

Ala

Gln Gln
5
Ser Cys

vVal Lys
Pro Gly
Thr Leu
70

Ser Leu
85

Ile Thr
Thr Vval

Pro Ser

Ser
Lys
Gln
Asp
55

Thr
Thr
Pro

Ser

Ser

ély
Ala
Arg
40

Gly
Ala
Ser

Asn

Ser

120 -

Lys

Pro
Ser
25

Pro
Ser
Asp
Glu
Tyr
105
Ala

Ser

-139-

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Ala

Ser

Thr

Leu
Tyr
Gln
Lys
Ser
75

Ser
Met

Thr

Ser

Ser
Asp
Val
Ser
60

Ser

Ser

[¢p]
[
[a}

Asp
Ile
Ser

60
Thr

Val
Thr
Gly
TyxY
60

Ser
Ala
Asp
Lys

Gly

Ala
Ile
Lys

45
Arg

Asn

Thr

Ala
Ile
Lys
45

Arg

Asn

Ala

Lys
Phe
Leu
45

Asn
Asn
Val
Tyr
Gly

125
Gly

Ser
sSer
30

Leu

Phe

Ser
Ser
30

Leu
Phe

Leu

Leu

Pro
Thr
30

Glu
Glu
Thr
Tyr
Trp
110

Pro

Thr

Leu
15
Lys

Leu

Ser

Glu

Pro
95

Leu
15

Lys
Leu
Ser

Glu

Pro
95

Gly
15

Ser
Trp
Lys
Ala
Phe
95

Gly

Ser

Ala

Gly
Tyx
Ile
Gly
Gln

80
Tyxr

Tyr
Ile
Gly
Gln

80
Tyr

Ala
Tyr
Leu
Phe
Tyr
80

Cys
Gln

Val

Ala



Leu
145
Trp
Leu
Ser
Pro
Lys
225

Pro

Ser

vail
305
Glu
Lys
Thr
Thr
Glu

385
Leu

Gly

130
Gly

Asn
Gln
ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
val
Tyr
Thr
Leu
Cys

370
Ser

«<210>
<211>
<212>

<213>

<220>
<223>
<400>

Gln
1
Ser
Tyr
Gly
Lys
65
Met
Ala

Gly

val
vVal
Ile
Trp
50

Gly
Phe

Ser

Ala

Cys
Ser
sSer
Ser
195
Asn
His
Val
Thr
Glu
275
ij S
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

24

449
PRT
Trinh tu

Gln
Lys
His
35

Ile
Lys
Leu

Pro

Ser
115

Leu
Gly
Ser

180
Leu

Thr
Phe
Pro
260
val
Thr
vVal
Cys
Ser
340
Pro
Val
Gly
Asp
Tro

420
His

c212A11,
24

Leu
Met
20

Trp
Trp
Thr
Ser
Met

100
Val

Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu

Lys

Lys

Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

nhén tao

Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

135
Asp

Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295

vVal

Ser

Glu
Phe
375
Glu
Phe

Gly

Tyr

chudi ning,

Gln Gln Ser

5
Ser

Val
Pro
Thr
Ser
85

Ile

Thr

Cys
Lys
Gly
Leu
70

Leu

Thr

val

Lys
Gln
Asp
55

Thr
Thr

Pro

Ser

Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu

Leu

Asn

Gly
Glu
360
Tyxr
Asn
Phe

Asn

Thr
440

31232

Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

Pro
Val
170
Ser
Ile
val
Ala
Pro
250
Val
vVal
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyxr
Tyr
410

Phe

Lys

Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

140
Pro

Thr
val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

chiédu dai ddy an

Gly
Ala
Arg
40

Gly
Ala
Ser

Asn

Ser
120

Pro
Ser
25

Pro
Ser
Asp
Glu
Tyr

105
Ala

-140-

Glu Leu Val

10
Gly

Gly
Thr
Lys
Asp
90

Ala

Ser

Tyr
Gln
Lys
Ser
75

Ser

Met

Thr

Thr
Gly
Tyr
60

Ser
Ala

Asp

Lys

Val
Phe
Val
Val
205
Lys
Leu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln

365
Ala

Thr

Leu
Ser

sSer
445

Lys
Phe
Leu
45

Asn
Ser
Val

Tyr

Gly
125

Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
val
Pro
Thr
vVal

430
Leu

Pro
Thr
30

Glu
Glu
Thr
Tyxr
Trp

110
Pro

val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415

Met

Ser

Gly
15

Ser
Trp
Lys
Ala
Phe
95

Gly

Ser

Ser
160
val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Gln

vVal



Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225

Pro

Ser

Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys

Glu

Gly

Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser
Arg

Pro

Ala
290

Val !

Tyr
Thr
Leu
Cys
370
Ser
Asp

Ser

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Gln
Ser
Tyr
Gly
Lys
65

Met

Ala

Gly

Val
val
Ile
Trp
50

Gly
Phe

Ser

Ala

Leu
Cys
ser
Ser
Ser
195
Asn
His

Val

Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

25
449
PRT

Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val

Thxr

Val

Asp

Trp
420
His

Leu
Lys
325
I_'YS
Ser
Lys
Gln
Gly
405

Gln

Asn

Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390

Ser

Gln

His

Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro

Pro

Thr

Arg
295
Val

Phe
375
Glu
Phe

Gly

Tyr

Trinh tu nhdn tao

Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu

Leu

Glu
360
Tyr
Asn
Phe

Asn

Thr
440

31232

Ser
Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
val
265

Tyr

Glu

Lys
Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

Thr

Pro

vVal

170
Ser

Ile

val
Ala
Pro
250
val
vVal
Gln
Gln
Ala
330
Pro
Thr
Sex
Tyr
TYyTr

410
Phe

Ser
Glu
155
His
Ser
Cys
Glu
Pro
235

Lys

vVal

Tyr

Asp
315

Leu,

Arg
Lys
Asp
Lys
395

sSer

Ser

c214F8, chudi ning, chidu dai diy du

25
Gln

Lys
His
35

Ile
Lys
Leu

Pro

Ser

Leu
Leu
20

Trp
Trp
Thr
Ser
Met

100
Val

Gln
5
Ser
Val
Pro
Thr
Ser
85
Ile

Thr

Gln
Cys
Lys
Gly
Leu
70

Leu

Thr

val

Ser
Lys
Gln
Asp
55

Thr
Thr

Pro

Ser

Gly
Ala
Arg
40

Gly
Ala
Ser

Asn

Ser

Ser
Ser
25

Pro
Ser
Asp
Glu
Tyr

105
Ala

-141-

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Ala

Ser

Leu
Tyr
Gln
Lys
Ser
75

Ser

Met

Thr

Gly
140
Pro
Thr
val
Asn
Pro

220
Glu

Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

val
Thr
Gly
Tyr
60

Ser
Ala

Asp

Lys

Gly
Val
Phe
Val
Val
205
Lys
Leu
Thr
val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu
Ser

Ser
445

Lys
Phe
Leu
45

Asn
Ser
Val
Tyr

Gly

Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu

Thr

Asn

Thr
vVal

430
Leu

Pro
Thr
30

Glu
Glu
Thr
Tyr
Trp

110
Pro

Ala
Val
Ala
175
vVal

His

Gly
Met
255

His

vVal

Ile
335
Val
Ser
Glu
Pro
val
415
Met

Sexr

Gly
15

Ser
Trp
Arg
Ala
Phe
95

Gly

Ser

Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240

Ile

Glu

Arg
Lys
320
Glu
Tyx
Leu
Trp
val
400

Asp

His

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Gln

Val



Phe Pro

130

Leu Ala

Leu Gly Cys Leu

145

Trp Asn Ser Gly

Leu Gln

Ser Ser

Prc Ser

210

Lys Thr

225

Pro Ser

Ser Arg

Asp Pro

Asn Ala

290
Val val
305

Glu Tyr

>Lys Thr

Ser Ser
180

Ser Leu

195

Asn Thr

His Thr
Val Phe
Thr Pro
260
Glu VvVal
275
Lys Thr
Ser Val

Lys Cys

Ile Ser
340

Thr Leu Pro Pro

Thr Cys
370

Glu Ser

385

Leu Asp

Lys Ser
Glu Ala

Gly
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Val
1

Ser Val

Phe Ile

Gly Trp
50

Lys Gly

65

Met Phe

Ala Ser

355
Leu Val

Asn Gly

Arg Trp

Leu His
435

26

449

PRT
Trinh tu

31232

120
Pro Ser Ser Lys Ser Thr Ser
135
Val Lys Asp Tyr Phe Pro Glu
150 155
Ala Leu Thr Ser Gly Val His
165 -170
Gly Leu Tyr Ser Leu Ser Ser
185
Gly Thr Gln Thr Tyr Ile Cys
) 200
Lys Val Asp Lys Arg Val Glu
215 :
Cys Pro Pro Cys Pro Ala Pro
230 235
Leu Phe Pro Pro Lys Pro Lys
245 250
Glu val Thr Cys Val Vval Val
265
Lys Phe Asn Trp Tyr Val Asp
280
Lys Pro Arg Glu Glu Gln Tyr
295 ‘
Leu Thr Val Leu His Gln Asp
310 315
Lys Val Ser Asn Lys Ala Leu
325 330
Lys Ala Lys Gly Gln Pro Arg
345
Ser Arg Glu Glu Met Thr Lys
360
Lys Gly Phe Tyr Pro 3Ser Asp
375
Gln Pro Glu Asn Asn Tyr Lys
390 395
Gly Ser Phe Phe Leu Tyr Ser
405 410
Gln Gln Gly Asn Val Phe Ser
425 -
Asn His Tyr Thr Gln Lys Ser
440

nhdn tao

c219D6, chudi ning, chidu dai ddy du

26
Gln Leu

Lys Met
20

His Trp

35

Ile Trp

Lys Thr
Leu Asn

Pro Met
100

Gln Gln Ser Gly Pro Glu Leu

5 10

Ser Cys Lys Ala Ser Gly Tyr
25

Val Lys Gln Arg Pro Gly Gln

40
Pro Gly Asp Gly Ser Thr Lys
55
Thr Leu Thr Thr Asp Lys Ser
70 75

Ser Leu Thr Ser Glu Asp Ser

85 90

Ile Thr Pro Asn Tyr Ala Met
105

-142-

Gly
140
Pro
Thr
vVal
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys

Leu

val
Ser
Gly
Tyr
60

Ser

Ala

Asp

125
Gly

Val
Phe
vVal
val
205
Lys
Leu
Thr
Val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Lys
Phe
Leu
45

Asn
Ser

Val

Tyr

Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
vVal
Val
Pro
Thr
val

430
Leu

Pro
Thr
30

Glu
Glu
Thr

Tyr

Trp
110

Ala
Val
Ala
175
vVal
His
Cys
Gly
Met
255
His
val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
vVal
415

Met

Ser

Gly
15

Ser
Trp
Lys
Ala
Phe

95
Gly

Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Asp
Tyr
Ile
Phe
Tyr
80

Cys

Gln



Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys

225
Pro

Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu

385
Leu

Glu

Gly

Ala
Pro
130
Gly
Asn
Gln
sSer
sSer
210
Thr
Ser
Arg
Pro
Ala
290
val

Tyr

Thr

Cys
370
Ser

Asp

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Gln
1
Ser
Tyr
Gly
Lys
65
Met

Ala

val
Val
Ile
Trp
50

Gly

Phe

Ser

Ser
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

27

449
PRT
Trinh tu

Gln
Lys
His
35

Ile
Lys

Leu

Pro

vVal
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro

260
Val

Thr 1

Val
Cys
Ser
340
Pro
val
Gly
Asp
Trp

420
His

c213B10,
27

Leu
Met
20

Trp
Trp
Thr

Ser

Met

Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu

245
Glu

Gln
Gly
405
Gln

Asn

nhan tao

val
Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe
val
Phe

Pro

Thr
310

s Val

Ala
Arg
Gly
Pro
390
Ser

Gln

His

Ser
Ser
135
Asp
Thr
Tyxr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg

295
vVal

Lys
Glu
Phe
375
Glu
Phe

Gly

Tyxr

chudi ning,

Gln
5

Ser
val
Pro
Thr
Ser

85
Ile

Gln
Cys
Lys
Gly
Leu
70

Leu

Thr

Ser
Lys
Gln
Asp
55

Thr

Thr

Pro

Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys

Cys

Cys
Trp
280
Glu

Leu

Asn

Asn

Thr
440

31232

Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
val
265

TyTr

Glu

Lys
Gln
345
Met
Pro
Asn
Leu
val

425
Gln

Ser
Thr
Pro
Val
170
Ser
Ile
Val
Ala
Pro

250
vVal

Gln
Ala
330

Pro

Thr

Tyr
Tyxr
410
Phe

Lys

Thr

Ser

Glu

155

His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315

Leu

Arg

Lys
395
sSer

Ser

Ser

Lys
Gly
140
Pro
Thr
val
Asn
Pro
220
Glu

Asp

Asp

Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys

Leu

chiédu dai diy dn

Gly
Ala
Arg
40

Gly
Ala

Ser

Asn

Ser
Ser
25

Pro
Ser
Asp

Glu

Tyr

-143-

Glu Leu Val

10
Gly

Gly
Thr
Lys
Asp

90
Ala

Tyr
Gln
Lys
Ser
75

Ser

Met

Thr
Gly
Tyxr
60

Ser

Ala

Asp

Gly
125
Gly
val
Phe
vVal
val
205
Lys
Leu
Thr
vVal
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Lys
Phe
Leu
45

Asn
Ser

val

Tyr

Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
val
Val
Pro
Thr
Val

430
Leu

Pro
Thr
30

Glu
Glu
Thr

Tyr

Trp

Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415

Met

Ser

Gly
15

Ser
Trp
Arg
Ala
Phe

95
Gly

val
Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
val
400
Asp

His

Pro

Ala
Tyr
Ile
Phe
Tyr
80

Cys .

Gln



Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
val

305
Glu

Thr
Glu
385
Leu
Lys

Glu

Gly

Ala
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
Val
Tyr
Thr
Leu
Cys
370
Ser
Asp

Ser

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Asp
1
Asp

Leu
Tyr
Arg

65
Glu

Ile
Arg
Asn
Tyxr
50

Gly

Asp

Ser
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu
275
Lys

Ser

Pro
355
Leu
Asn
Ser

Arg

Leu
435

28

214
PRT
Trinh ty nhédn tao

Gln
Val
Trp
35

Thr

Ser

Ile

100
val

Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
val

Thr

Val

Ser
340
Pro

Gly
Asp
Trp

420
His

Met
Thr
20

Tyr
Ser

Gly

Ala

Thr
Pro
Val
Ala

165
Gly

Gly

Lys
Cys
Leu
245
Glu

Lys

Lys

Lys
325
Lys
Ser
Lys
Gln
Gly
405

Gln

Asn

Val
Ser
Lys
150
Leu
Leu
Thr
vVal
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu

360
Tyr

Phe
Asn

Thr
440
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28

Thr Gln Thr Thr

5
Ile

Gln

Arg

Thr

Thr
85

Ser

Gln

Leu

Asp

70
Tyr

Cys
Gln
His
55

Tyr

Phe

Arg
Pro
40

Ser

Ser

Cys

31232

105
Ala

Ser
Phe
Gly
Leu
185
Tyxr
Arg

Pro

val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
vVal

425
Gln

ser
Ala
25

Asp
Gly

Leu

Gln

-144-

Ser
Thr
Pro
vVal
170
Ser
Ile
Val
Ala
Pro
250
Val
val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr

Tyr
410

.Phe

Lys

Ser
10

Ser
Gly
vVal

Thr

Gln
90

Thr
Ser
Glu
155
His
Ser

Cys

Glu

Pro
235
Lys

Val'

Asp
Tyxr
AsSp
315

Leu

Arg

Asp
Lys
395

Ser

Ser

Ser |

da

Leu
Gln
Thr
Pro
Ile

75
Gly

Lys
Gly
140
Pro
Thr

val

Asn

ASp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile

380
Thxr

Ser
Asp
Ile
Ser
60

Ser

Ser

Gly
125
Gly
val
Phe
Val
Val
205
Lys
Leu
Thr
vVal
Val
285
Ser
Leu
Ala
Pro
Gln
365

Ala

Thr

Ser

Ser
445

Ala
Ile
Lys
45

Arg

Asn

Thr

110
Pro

Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
vVal
Val
Pro
Thr
vVal

430
Leu

Ser
Ser
30

Leu
Phe

val

Leu

Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
vVal
Tyxr
Gly
Ile
335
val
Ser
Glu
Pro
Val
415

Met

Ser

Leu
15

Lys
Leu
Ser

Glu

Pro
95

Val
Ala
Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Gly
Tyr
Ile
Gly
Gln

80
Tyr



Thr
Pro
Thr
Lys
145
Glu
Ser

Ala

Phe

Phe
Ser
Ala
130
Val
Ser
Thr
Cys

Asn
210

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Asp
1
Asp
Leu
Tyr
Arg
65
Glu
Thr

Pro

Lys
145
Glu

Ser

Ala

w.

Phe

Ile
Arg
Asn
Tyxr
50

Gly
Asp
Phe
Ser
Ala
130
Val
Ser
Thr
Cys

Asn
210

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Asp Ile Gln Met Thr Gln Thr Thr

1

Gly
val
115
Ser
Gln
vVal

Leu

Glu
195
Arg

29
214
PRT

Gly
100
Phe
Val
Trp
Thr
Thr
180
Val

Gly

Trinh tu

c212A11,

29
Gln

val
Trp
35

Thr
Ser
Ile
Gly
val
115
Ser
Gln
Val
Leu
Glu
195
Arg

30

214
PRT

Met
Thr
20

Tyxr
Ser
Gly
Ala
Gly
100
Phe
val
Trp
Thr
Thr
180

Val

Gly

Trinh tu

Gly
Ile
val
Lys
Glu
165
Leu

Thr

Glu

Thr Lys
Phe Pro
Cys Leu
135
Val Asp
150
Gln Asp
Ser Lys

His Gln

Cys

nhédn tao

Leu
Pro
120
Leu
Asn
Ser

Ala

Gly
200

31232

Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

chudi nhe, chiédu dai ddy du

Thr
5
Ile
Gln
Arg
Thr
Thr
85
Gly
Ile
Val
Lys
Glu
165
Leu

Thr

Glu

Gln Thr
Ser Cys
Gln Gln
Leu His
55
Asp Tyr
70
Tyr Phe
Thr Lys
Phe Pro
Cys Leu
135
Val Asp
150
Gln Asp
Ser Lys

His Gln

Cys

nhé&n tao

Thr
Arg
Pro
40

Ser
Ser
Cys
Leu
Pro
120
Leu
Asn
Ser

Ala

Gly
200

c214F8, chudi nhe, chiéu

30

5

Asp Arg Val Thr Phe Ser Cys Arg

20

Leu Asn Trp Tyr Gln Gln Gln Pro

Ser
Ala
25

Asp
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ser

Ala
25
Asp

-145-

Ser
10

Ser
Gly
Val
Thr
Gln
90

Ile
Asp
Asn
Leu
Asp
170

TyTY

Ser

Ser
10
Ser

Gly

Leu
Gln
Thr
Pro
Ile
75

Gly
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

da

Arg
Gln
Tyxr
140
Ser
Thr

Lys

Pro

Ser
Asp
Val
Ser
60

Ser
Ser
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Thr

Leu
125
Pro

Gly‘

Tyr
His

val
205

Ala

Ile

Lys

45
Arg

Asn
Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Leu Ser Ala

Gln Asp Ile

vVal Ala
110
Lys Ser

Arg Glu
Asn Ser

Ser Leu
175

Lys Val

190

Thr Lys

Ser Leu
15

Asn Lys

30

Leu Leu

Phe Ser
Leu Glu

Leu Pro
95

vVal Ala

110

Lys Ser

Arg Glu
Asn Ser

Ser Leu
175

Lys Val

190

Thr Lys

Ser Leu

15
Ser Lys
30

Thr Ile Lys Leu Leu

Ala
Gly
Ala
Gln
160
Ser

Tyxr

Ser

Gly
Tyr
Ile
Gly
Gln
80

Tyr
Ala

Gly
Ala

Gln
160
Ser

Tyr

Ser

Gly
Tyr

Ile



Tyr
Arg
65

Glu
Thr
Pro
Thr
Lys
145
Glu
Ser

Ala

Phe

35
Tyr Thr
50
Gly Ser

Asp Ile
Phe Gly

Ser Val
115

Ala Ser

130

Val Gln

Ser Val
Thr Leu
Cys Glu

195

Asn Arg
210

«<210> 31
<211l> 214
<212> PRT

<213>

<220>

<223>

<400> 31

Asp
1
Asp
Leu
Tyr
Arg
65
Glu
Thr

Pro

Thr

Lys
145
Glu
Ser

Ala

Phe

Ile Gln
Arg Val

Asn Trp
35

Tyr Thr

50

Gly Ser

Asp Ile
Phe Gly

Ser Val
115

Ala Ser

130

Val Gln

Ser Val
Thr Leu
Cys Glu

195

Asn Arg
210

<210> 32
<211> 214
<212> PRT

<213>

<220>

Ser
Gly
Ala
Gly
100
Phe
val
Trp
Thr
Thr
180

vVal

Gly

Met
Thr
20

Tyr
Ser
Gly
Ala
Gly
100
Phe
Val
Trp
Thr
Thr
180

val

Gly

Trinh tu

Arg
Thr
Thr
85

Gly
Ile
Val
Lys
Glu
165
Leu

Thr

Glu

Thr
5
Ile
Gln
Arg
Thr
Thr
85
Gly
Ile
Val
Lys
Glu
165
Leu

Thr

Glu

nhén tao

Leu
Asp
70

Tyr
Thr
Phe
Cys
vVal
150
Gln

Ser

Hig

c219D6, chudi nhe,

Gln
Ser
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
Val
150
Gln
Ser
His

Cys

His
55

Tyr
Phe
Lys
Pro
Leu
135
Asp
Asp

Lys

Gln

Trinh ty nhan tao

Thxr

Cys
Gln
His
55

Tyr
Phe
Lys
Pro
Leu
135
Asp
Asp

Lys

Gln

40
Ser

Ser
Cys
Leu
Pro
120
Leu
Asn
Ser

Ala

Gly
200

chidu

Thr
Arg
Pro
40

Ser
Ser
Cys
Leu
Pro
120
Leu
Asn
Ser

Ala

Gly
200

31232

Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ser
Ala
25

Asp
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

-146-

val
Thr
Gln
90

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

Ser
10

Ser
Gly
vVal
Thr
Gln
90

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

Pro
Ile
75

Gly
Lys
Glu
Phe
Gln
155

Ser

Glu

da

Leu
Gln
Thr
Pro
Ile
75

Gly
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Ser
60

Thr
Ser
Arg
Gln
Tyr
140
Ser
Thr

Lys

Pro

Asp
val
Ser
60

Ser
Ser
Arg
Gln
Tyr
140
Ser
Thr

Lys

Pro

45
Arg

Asn
Ala
Thr
Leu
125
Pro
Gly
Tyr
His

Val
205

Lys
45
Arg

Asn I

Thr
Thr
Leu
125
Pro
Gly
Tyr
His

Val
205

Leu
Val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Ser
Ser
30

Leu

Phe

Leu
Val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Ser
Glu
Pro
95

Ala
Ser
Glu
ser
Leu
175
val

Lys

Leu
15
Lys

Leu

Glu
Ser
Leu
175
Val

Lys

Gly
Gln
80

Tyr

Ala
Gly
Ala
Gln
160
Ser

Tyxr

Ser

Gly
Tyr
Ile
Gly
Gln
80.

Tyr
Ala
Gly
Ala
Gln
160
Ser

Tyr

Ser



<223>

<400> 32

Asp
1

Asp
Leu

Tyr

Arg
65

Glu
Thr
Pro
Thr

Lys
145

-

Giu
Ser
Ala

Phe

Ile Gln
Arg Val

Asn Trp
35

Tyr Thr

50

Gly Ser

Asp Ile
Phe Gly

Ser Val
115

Ala Ser

130

vVal Gln

Ser Val
Thr Leu
Cys Glu

195

Asn Arg
210

<210> 33
<211> 120
<212> PRT

<213>

<220>

<223>

<400> 33

Gln
1
Ser
Tyr
Gly
Gln
65
Met
Ala

Gly

Val Gln
Val Lys
Met His
35
Ile Ile
50
Gly Arg
Glu Leu

Ser Pro

Thr Leu
115

<210> 34
<211> 120
<212> PRT

<213>
. <220>
<223>

<400> 34
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

c213B10,

Met
Thr
20

Tyxr

Ser

Gly

‘Ala

Gly
100
Phe
val
Trp
Thr
Thr
180
Val

Gly

Trinh tu

hz208F2

Leu
val
20

Trp
Trp
vVal
Ser
Met

100
Val

hz208F2

31232

chudi nhe, chiéu dai diy du

Thr
5

Ile
Gln
Arg

Thr

Thr

85

Gly
Ile
Val
Lys
Glu
165
Leu

Thr

Glu

Gln
Ser
Gln
Leu

Asp
70

Tyr
Thr
Phe
Cys
Val

150
Gln

Thr
Cys
Gln
His
55

Tyr
Phe
Lys
Pro
Leu
135
Asp
Asp
Lys

Gln

nhdn tao

(bién thé 1)

val
5
Ser
val
Pro
Thr
Ser
85
Ile

Thr

(bién thé

5

Gln
Cys
Arg
Gly
Met
70

Leu

Thr

Val

Trinh ty nhidn tao

Ser
Lys
Gln
Asp
55

Thr
Arg

Pro

Ser

Thr
Arg
Pro
40

Ser

Ser

Cys
Leu
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Ser
Ala
25

Asp
Gly

Leu

Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ser
10

Ser
Gly
val

Thr

Gln

90

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

chudi nang,

Gly
Ala
Ala
40

Gly
Arg
Ser

Asn

Ser
120

3), VH

Ala
Ser
25

Pro
Ser
Asp

Glu

Tyxr
105

-147-

Glu
10

Gly
Gly
Thr
Thr
Asp

90
Ala

10

Leu
Gln
Thr
Pro

Ile
75

Gly
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

VH

Val
Tyxr
Gln
Ser
Ser
75

Thr

Met

Ser
Asp
Ile
Ser
60

Thr
sSer
Arg
Gln
Tyxr
140
Ser
Thr
Lys

Pro

Lys
Thr
Gly
Tyr
60

Thr

Ala

Asp

Ala
Ile
Lys
45

Arg

Asn

Ala
Thr
Leu
125
Pro
Gly
Tyxr
His

Val
205

Lys
Phe
Leu
45

Ala
Ser

vVal

Tyr

Ser Leu
15

Ser Lys

30

Leu Leu

Phe Ser

Leu Glu

Leu Pro
95
Val Ala

110
Lys Ser

Arg Glu
Asn Ser

Ser Leu
. 175

Lys Val

190

Thr Lys

Pro Gly

15
Thr Ser
30
Glu Trp

Gln Lys
Thr Vval
Tyr Tyr

95

Trp Gly
110

15

Gly
Tyr
Ile
Gly

Gln
80

Tyr
Ala
Gly
Ala
Gln
160
Ser
Tyxr

Ser

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gln



Trinh ty nhén tao

Ser Val Lys Met
20
Tyr Ile Tyr Trp
35
Gly Trp Ile Trp
50
Gln Gly Arg Val
65
Met Phe Leu Ser
Ala Ser Pro Met
100
Gly Thr Leu Val
115
<210> 35
<211> 107
<212> PRT
<213> Trinh tu
<220>
<223> hz208F2
<400> 35
Asp Ile Gln Met
1
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35
Tyr Tyr Thr Ser
50
Ser Gly Ser Gly
65
Glu Asp Phe Ala
Thr Phe Gly Gly
100
<210> 36
<211> 107
<212> PRT
<213> Trinh tu
<220>
<223> hz208F2
<400> 36
Asp Ile Gln Met
1
Asp Arg Val Thr
20
Leu Asn Trp Tyr
35
Tyr Tyr Thr Ser
50
Arg Gly Ser Gly
65
Glu Asp Phe Ala
Thr Phe Gly Gly
100
<210> 37
<211> 449
<212> PRT
<213>
<220>
<223> hz208F2
<400> 37

Ser

Val

Pro

Thr

Ser

85

Ile

Thr

nhan tao

Thr
5

Ile
Gln
Ser
Thr
Thr

85
Gly

nhan tao

Thr
5

Ile
Gln
Arg
Thr
Thr

85
Gly

Cys
Lys
Gly
Leu
70

Leu

Thr

val

(bién thé

Gln
Thr
Gln
Leu
Asp
70

TyTr

Thr

Gln
Ser
Gln
Leu
Asp
70

Tyr

Thr

(bién thé

Lys Ala

Gln Ala
40

Asp Gly

55

Thr Ala

Arg Ser
Pro Asn

Ser Ser
120

31232

Ser
25

Pro
Ser
Asp

Glu

Tyr
105

1), VL

Ser Pro
Cys Arg
Lys Pro
40

Gln Ser
55

Phe Thr
Tyr Cys

Lys Val

(bién thé& 3), VL

Ser Pro
Cys Arg
Lys Pro
40

His Ser
55

Tyr Ser
Phe Cys

Lys Val

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

1), chudi

-148-

Gly
Gly
Thr
Lys
Asp

920
Ala

Ser
10

Ser
Lys
vVal
Thr
Gln

90
Ile

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Tyr
Gln
Lys
Ser
75

Thr

Met

Leu
Gln
Ala
Pro
Ile
75

Gly

Lys

Leu
Gln
Ala
Pro
Ile
75

Gly

Lys

Thr
Gly
Tyr
60

Ser

Ala

Ser
Asp
Pro
Ser
60

Ser

Ser

Ser
Asp
Pro
Ser
60

Ser

Ser

Phe
Leu
45

Asn
Asn

val

Tyxr

Ala
Ile
Lys
45

ATrg

Ser

Thr

Ala
Ile
Lys
45

Arg

Asn

Thr

Thr
30

Glu
Glu
Thr

Tyxr

Trp
110

Ser
Ser
30

Leu
Phe

Leu

Leu

Ser
Ser
30

Leu
Phe

Leu

Leu

ning, chiéu dai day

Ser
Trp
Lys
Ala
Phe

95

Gly

Val
15

Lys
Leu
Ser

Gln

Pro

val
15

Lys
Leu
Ser

Gln

Pro

95 .

du

Tyr
Leu
Phe
Tyr
80

Cys

Gln

Gly
Tyr
Ile
Gly
Pro

80
Tyxr

Gly
Tyr
Ile
Gly
Pro

80"
Tyr



Gln Vval
Ser Val
Tyr Met

Gly Ile
50

Gln Leu

Lys Val
20

His Trp

35

Ile Trp

Gln Gly Arg Val

65

Met Glu Leu Ser

Ala Ser
Gly Thr

Phe Pro
130

Pro Met
100

Leu Val

115

Leu Ala

Leu Gly Cys Leu

145

Trp Asn Ser Gly

Leu Gln Ser Ser

. Ser Ser

180
Ser Leu
195

Pro Ser Asn Thr

210

Lys Thr His Thr

225

Pro Ser Val Phe

Ser Arg Thr Pro

Asp Pro

Asn Ala
290

Val Vval

305

Glu Tyr

Lys Thr
Thr Leu

Thr Cys
370

Glu Ser

385

Leu Asp

Lys Ser
Glu Ala

Gly

<210>
<211>
<212>
<213>
<220>
<223>

260
Glu Vval
275
Lys Thr

Ser Val
Lys Cys

Ile Ser
340

Pro Pro

355

Leu Val

Asn Gly
Ser Asp

Arg Trp

420
Leu His
435

38

449

PRT
Trinh tu

Val Gln
Ser Cys
Val Arg
Pro Gly

Thr Met
70

Ser Leu

85

Ile Thr

Thr Val
Pro Ser

Val Lys
150

Ala Leu

165

Gly Leu

Gly Thr
Lys Val

Cys Pro
- 230
Leu Phe
245
Glu Vval
Lys Phe
Lys Pro
Leu Thr
310
Lys Val
325
Lys Ala
Ser Arg
Lys Gly
Gln Pro
390
Gly Ser
405
Gln Gln

Asn His

nhén tao

Ser
Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Gly
Ala
Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys
Tyr
Ser

Ser

Thr
200

280
Glu

Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

31232

Ala
Ser
25

Pro
Ser
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

Glu
10

Gly
Gly
Thr

Thr

Asp
90

Ala

Ser

Thr

val
170
Ser
Ile
Val
Ala
Pro
250
val
Vval
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

hz208F2 (bién thé& 3), chudi ning

-149-

Val
Tyr
Gln
Ser
Ser
75

Thr
Met
Thr
Ser
Glu
155
His

Ser

Pro
235
Lys
val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser
Ser

Ser

Lys
Thr
Gly
Tyxr
60

Thr

Ala

Lys
Gly
140
Pro
Thr
val
Asn
Pro
220
Glu
Asp
AsSp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys

Leu

Lys
Phe
Leu
45

Ala
Ser
val
Tyr
Gly
125
Gly
val
Phe
Val
Val

205
Lys

Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350

vVal

Val

Pro,

Thr

Val
430
Leu

Gly
15

Ser
Trp
Lys
Val
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
vVal
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val

415
Met

chidu dai diy dau

Ala
Tyr
Met
Phe
Tyxr
80

Cys
Gln
val
Ala
Ser
160

vVal

Pro

His
Arg
Lys
320
Glu
Tyr
Leu
Trp
val
400
Asp
His

Pro



<400>
Gln Val Gln

1
Ser

Tyr
Gly
Gln
65

Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys

Glu

Gly

Val
Ile
Trp
50

Gly
Phe
Ser
Thr
Pro
130
Gly
Asn
Gln
sSer
Ser
210
Thr
Ser
Arg
Pro
Ala
290
Val

Tyr

Thr

Cys
370
Ser
Asp

Ser

Ala

<210>
<211>

<212>

<213>
<220>

38

Lys
Tyr
35

Ile
Arg
Leu
Pro
Leu
115
Leu
Cys
Ser
Ser
ser
195
Asn
His
Val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

39
214

PRT

Leu

Met
20
Trp

Trp

Val
Ser
Met
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val
Thr
vVal
Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

Trinh tu

Val Gln
Ser Cys
Val Lys
Pro Gly

Thr Leu
70

Ser Leu

85

Ile Thr

Thr Val
Pro Ser

Val Lys
150

Ala Leu

165

Gly Leu

Gly Thr
Lys Val

Cys Pro
230

Leu Phe

245

Glu Vval

Lys Phe
Lys Pro
Leu Thr
310
Lys Val
325
Lys Ala
Ser Arg
Lys Gly
Gln Pro
390
Gly Ser
405
Gln Gln

Asn His

nhén tao

Ser
Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
Ser
135
Asp
Thr
Tyxr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Gly
Ala
Ala
40

Gly
Ala
Ser
Asn
Ser
120
Lys

Tyx

Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
260
Tyr
Asn
Phe
Asn

Thr
440

31232

Ala
Ser
25

Pro
Ser
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu

185
Tyr

Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

-150-

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Ile
val
Ala
Pro
250
val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

val
Tyxr
Gln
Lys
Ser
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Lys
Thr
Gly
Tyr
60

Ser
Ala
Asp
Lys
Gly
140
Pro
Thr
Vval
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr

Lys

Cys

Leu’

Lys
Phe
Leu
45

Asn
Asn
vVal
TyTr
Gly
125
Gly
val
Phe
Val
Val
205
Lys
Leu
Thr
Val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Pro
Thr
30

Glu
Glu
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln

350
Val

Val‘

Pro
Thr
Val

430
Leu

Gly
15

Ser
Trp
Lys
Ala
Phe
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
val
Ser
Glu
Pro
Val
415

Met

Ser

Ala
Tyr
Leu

Phe

Gln
Val
Ala
Ser
160
Val
Pro
Lys
AsSp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
val
400
Asp
His

Pro



<223> hz208F2
<400> 39

Asp Ile Gln Met
1

Asp Axrg Val Thr
) 20
Leu Asn Trp
35

Thr

Tyr

Tyr Tyr Ser
50

Ser Gly Ser

65

Glu

Gly

Asp Phe Ala

Phe Gly Gly
100
Val Phe
115

ser

Pro Ser

Thr Ala
130
Val

Val
Lvs Gln
145
Glu

Trp

Val Thr
Thr
180
vVal

Leu

Glu
195
Asn Arg
210
<210>
<211>
<212>
<213>
<220>
<223>
<400> 40

Asp TIle Gln Met

Cys

Phe Gly
40

214

PRT
Trinh ty

Vel Thr
20

Tyr

Arg

Asn Trp

35

Tyr Tyr Thr Ser
50

Arg Gly Ser

65

Glu

Gly

Asp Phe Ala

Thr Phe Gly Gly
100
Val Phe
115

Ser

Pro Ser

Thr Ala Val
130

Lys Val Gln

145

Glu

Trp

Ser Val Thr
Thr
180

val

Ser Thr Leu

Ala Cys Glu

Thr
5
Ile

Thr
85

Gly
Ile
val
Lys
Glu
165
Leu

Thr

Glu

nhin tao

Thr
5

Ile
Gln
Arg
Thr
Thr

85
Gly

‘Ile

vVal
Lys
Glu
165

Leu

Thr

(bién thé

Gln

Thr

Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln

Ser

His

hz208F2 (bién thé 3),

Gln
Ser
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
Vval
150
Gln

Ser

His

1),
Ser Pro

Cys Arg

Pro
40
Ser

Lys

Gln
55
Phe Thr

Tyr Cys

Lys Val
Pro
120
Leu

Pro

Leu
135
Asp Asn

Asp Ser

Lys Ala

Ser Pro

Cys Arg
Pro
40

Ser

Lys

His
55
Tyr Ser

Phe Cys

Lys Val
Pro
120
Leu

Pro

Leu
135
Asp Asn

Asp Ser

Lys Ala

Gln Gly

31232

chudi

Ser

Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
ASD

185
Leu

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

-151-

nhe, chiédu dai day du

Ser
10
Ser

Lys

Val

Thr

Gln

90
Ile

chubi nhe,

Ser
10

Ser
L}’ S
Val
Thr
Gln
90

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

Leu

Gln

Ala
Pro
Ile
75

Gly
Lys
Glu
Phe
Gin
155

Ser

Glu

chi
Leu
Gln
Ala
Pro
Ile
75

Gly
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Ser Ala

Asp Ile

Pro Lys
45
Ser Arg
60

Ser Ser

Sexr Thr

Arg Thr

Gln Leu
125
Tyr Pro
140
Ser Gly

Thr Tyxr

His

val
205

u dai d
Ser Ala

Asp Ile
Lys
45
Ser Arg
60
Ser Asn

Ser Thr

Arg Thr

Gln Leu
125
Tyr Pro
140
Ser Gly

Thr Tyr

Lys His

Pro Val

Ser

Ser
30

Leu

Phe

Leu
Val
110
Lys
Axrg
Asn
Ser
Lys

190
Thr

Ser
30

Leu
Phe
Leu
Leu
Val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Val
15

Lys
Leu

Ser

Gln

val
15

Lys
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
Val

Lys

Gly

Tyxr

Ile
Gly

Pro

80

Tyr

Ala

Tyr

Ser

TyTr
Ile
Gly
Pro
80

Tyr
Ala
Gly
Ala
Gln
160
Ser

Tyr

Ser



195

Phe Asn Arg Gly Glu Cys
210

<210> 41
<211> 120
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> hz208F2 (bién thé& 2)
<220>
<221> Trinh tu 18i
<222> (20)..(20)
<223> Met cbé6 th& duoc thay
<220>
<221> Trinh tu 161
<222> (34) ..(34)
<223> Ile cé6 thé& duogc thay
<220>
<221> Trinh tu 16i
<222> (35) ..(35)
<223> Tyr cb thé dugc thay
<220> .
<221> Trinh tu 181
<222> (38)..(38)
<223> Lys cb6 thé duoc thay
<220>
<221> Trinh tu 181
<222> (48) ..(48)
<223> Leu cb thé dugc thay
<220>
<221> Trinh tu 18i
<222> (50)..(50)
<223> Trp cé thé dugc thay
<220>
<221> Trinh tu 18i
<222> (59)..(59)
<223> Lys cb th&é dugc thay
<220>
<221> Trinh tu 1581
<222> (61)..(61)
<223> Asn cd th&é duogc thay
<220>
<221> Trinh tu 18i
<222> (62)..(62)
<223> Glu cé thé dugc thay
<220>
<221> Trinh tu 181
<222> (70)..(70) .
<223> Leu c¢d th& dugc thay
<220>
<221> Trinh tu 158i
<222> (72)..(72)
<223> Ala cé thé dugc thay
<220>
<221> Trinh tu 158i
<222> (74)..(74)
<223> Lys cé thé dugc thay
<220>
<221> Trinh tu 18i
<222> (76) ..(76)
<223> Ser cb thé duoc thay
<220>
<221> Trinh tu 138i

31232

200

chudi ning, VH

thé bang Val

thé bidng Met

thé bi3ng His

thé bang Arg

Met

Ile

thé Ser

thé bang Ala

thé ba&ng Gln

thé bidng Met

thé bi3ng Arg
Thr

thé Thr

-152-

205



<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>
Gln Val

Ser Val

Tyr Ile

(77) ..(77)
Asn cé thé duogc

Trinh tu 18i
(79) ..(79)

Ala cé thé duogc

Trinh tu 16i
(82)..(82)
Phe cb thé duoc

Trinh tu 181
(95) .. (95)

Phe c6 thé dugc
41

Gln Leu Val Gln

5
Lys Met Ser Cys
20

Tyr Trp Val Lys
35

Gly Trp Ile Trp Pro Gly

50

Gln Gly Arg Val Thr Leu

65
Met Phe

~
U

Leu Ser Ser Leu
85

Ala Ser Pro Met Ile Thr

100

Gly Thr Leu Val Thr Val

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>

115
42
107
PRT
Trinh tu nhén ta

hz208F2 (bién th

Trinh tu 181
(22) ..(22)
Ser ¢é thé duoc

Trinh tu 181
(53)..(53)
Arg cé thé duogc

Trinh tu 18i
(55) ..(55)
His c¢bé thé& duoc

Trinh tu 181
(65) ..(65)
Arg cé thé& dugc

Trinh tu 1581
(71) ..(71)
Tyr cé thé& duoc

Trinh tu 16i
(72) ..(72)

Ser cé thé& duoc

Trinh tu 18i

thay

thay

thay

thay

Ser

Lys

Gln

Asp
55
Thr

Arg

Pro

o

& 2

thay

thay

thay

thay

thay

thay

)

thé

thé

thé

the
Gly
Ala
Ala
40

Gly
Ala
Ser
Asn

Ser
120

thé

thé

thé

thé

thé

31232

bing

bing

bang

Ser
25

Pro
ser
Asp

Glu

Tyr
105

chudi

bing

bing

bang

bang

Ser

Val

Glu

Glu
10
Gly

Gly

Thr

nhe,

Thr

Ser

Gln

Ser

Phe

Thr

-153-

Val
Tyxr
Gln
Lys
Ser
75

Thr

Met

VL

Ala

Asp

Phe
Leu
45

Asn
Asn

vVal

Tyr

Pro
Thr
30

Glu
Glu
Thr
Tyr

Trp
110

Gly
15

Ser
Trp
Lys
Ala
Phe

95
Gly

Ala
Tyr
Leu
Phe
Tyr
80

Cys

Gln



<222>
<223>
<220>
<221>
<222>
<223>
<400>
Asp Ile
1

(77)..(77)
Asn c6 thé duoc thay

Trinh tu

151

(87)..(87)
Phe ¢ thé dugc thay

42
Gln Met

Asp Arg Val Thr

20

Leu Asn Trp Tyr

35

Tyr Tyr Thr Ser

50

Arg Gly Ser Gly

65
Glu Asp

Thr Phe

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

<220>
<223>
<400>

Phe Ala

Gly Gly
100

43

329

PRT

Trinh tu

Thr Gln Ser
5
Ile Ser Cys

Gln Gln Lys

Arg Leu His
55
Thr Asp Tyr
70
Thr Tyr Phe
85
Gly Thr Lys

nhdn tao

thé

thé
Pro
Arg
Pro
40

Ser
Ser
Cys

Val

Mi&n hdng dinh (VH) IgGl

43

Ala Ser Thr Lys

Ser Thr Ser Gly

20

Phe Pro Glu Pro

Gly Val
50

35
His Thr

Leu Ser Ser Val

65
Tyr Ile

Arg Val
Pro Ala

Lys Pro
130

Val val

145

Tyr Val

Cys Asn

Glu Pro
100

Pro Glu

115

Lys Asp

Val Asp

Asp Gly

Glu Gln Tyr Asn

180

His Gln Asp Trp

Lys Ala

210
Gln Pro
225

195
Leu Pro

Arg Glu

Met Thr Lys Asn

Pro Ser Asp Ile

260

Gly Pro Ser
5
Gly Thr Ala

Val Thr Vval

Phe Pro Ala
55
Val Thr Vval
70
Val Asn His
85
Lys Ser Cys

Leu Leu Gly

Thr Leu Met
135
Val Ser His
150
Val Glu val
165
Ser Thr Tyr

Leu Asn Gly

Ala Pro Ile
215
Pro Gln Val
230
Gln Val Ser
245
Ala Val Glu

val
Ala
Ser
40

Val

Pro

His
Arg
Lys
200
Glu
Tyr

Leu

Trp

31232

bidng Ser

bang Tyr

Ser

Ala

- 25

Gly
Gly
Leu
Gln

Glu
105

Phe
Leu

25

Trp

Pro
Lys
105
Pro
Ser
Asp
Asn
vVal
185
Glu
Lys
Thr

Thr

Glu
265

-154-

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Thr
Ser
Arg
Pro
Ala
170
Val
Tyr
Thr
Leu
Cys

250
Ser

Leu
Gln
Ala
Pro
Ile
75

Gly

Lys

Leu
Cys
Ser
Ser
Ser
75

Asn
His
Val

Thr

Glu.

155
Lys

Ser
Lys
Ile
Pro
235

Leu

Asn

Ser
Asp
Pro
Ser
60

Ser

Ser

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr

Phe

Pro
140

Val

Thr
Val
Cys
Ser
220
Pro

Val

Gly

Ala
Ile
Lys
45

Arg
Asn

Thr

Pro
vVal
Ala
45

Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys
Leu
Lys
205
Lys
Ser

Lys

Gln

Ser
Ser
30

Leu
Phe

Leu

Leu

Ser
Lys
30

Leu
Leu
Thr
val
Pro
110
Phe
vVal
Phe
Pro
Thr
190
val
Ala
Arg

Gly

Pro
270

Val
15

Lys
Leu
Ser

Gln

Pro
95

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
Asn
Arg
175
vVal
Ser
Lys
Glu
Phe

255,
Glu

Gly
Tyr
Ile
Gly
Pro

80
Tyr

Lys
Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp
160
Glu
Leu
Asn
Gly
Glu
240

Tyr

Asn



Asn

Leu

val
305

Gln

Tyxr
Tyxr

290
Phe

Lys

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Ala
1
Ser
Phe
Gly
Leu
65
Tyr
Arg
Glu
Asp
Asp
145
Gly
Asn
Trp
Pro
Glu
225
Asn
Ile
Thr
Arg
Cys
305

Leu

Ser
Thr
Pro
vVal
50

Ser
Thr
val
Phe
Thr
130

Val

Val

Ser.

Leu
Ser
210
Pro
Gln
Ala
Thr
Leu

290
Ser

Ser

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

Lys Thr
275
Ser Lys
Ser Cys
Ser Leu
44
326
PRT

Trinh tu

31232

Thr Pro Pro Val Leu Asp
280
Leu Thr Val Asp Lys Ser’
295
Ser Val Met His Glu Ala
310

Ser Leu Ser Pro Gly
325

nhadn tao

Mién hi3ng dinh (VH) IgG4 (S228P)

44
Thr

Glu
35

His
Ser
Cys
Glu
Leu

115
Leu

Glu
Thr
Asn
195
Ser
Gln
Val
val
Pro
275
Thr

val

Leu

45
107
PRT

Lys
Glu
20

Pro
Thr
val
Asn
Ser
100
Gly
Met
Gln
Val
Tyr

180
Gly

Ile
vVal
Ser
Glu
260
Pro

Val

Met

Ser

Trinh tu

Gly Pro Ser Val Phe Pro
5 10
Ser Thr Ala Ala Leu Gly
25
Val Thr Val Ser Trp Asn
40
Phe Pro Ala Val Leu Gln
55
Val Thr Val Pro Ser Ser
70
Val Asp His Lys Pro Ser
85 ) 90
Lys Tyr Gly Pro Pro Cys
105
Gly Pro Ser Val Phe Leu
120
Ile Ser Arg Thr Pro Glu
135
Glu Asp Pro Glu Val Gln
150
His Asn Ala Lys Thr Lys
165 170
Arg Val vVal Ser Val Leu
. 185
Lys Glu Tyr Lys Cys Lys
200
Glu Lys Thr Ile Ser Lys
215
Tyr Thr Leu Pro Pro Ser
230
Leu Thr Cys Leu Val Lys
245 250
Trp Glu Ser Asn Gly Gln
265
Val Leu Asp Ser Asp Gly
280
Asp Lys Ser Arg Trp Gln
295
His Glu Ala Leu His Asn
310

Leu Gly

325

nhédn tao

-155-

Ser
Arg

Leu
315

Leu
Cys
sSer
Ser
Ser
75

Asn
Pro
Phe
val
Phe
155
Pro
Thr
val
Ala
Gln
235
Gly
Pro
Ser

Glu

His
315

Asp
Trp
300
His

Ala
Leu
Gly
Ser
60

Leu
Thr
Pro
Pro
Thr
140
Asn
Arg
vVal
Ser
LY S
220
Glu
Phe
Glu
Phe
Gly

300
Tyxr

Gly
285
Gln

Asn

Pro
vVal
Ala
45

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu
Leu
Asn
205
Gly
Glu
Tyr
Asn
Phe
285

Asn

Thr

Ser
Gln

His

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys
Val
Tyr
Glu
His
190
Lys
Gln
Met
Pro
Asn
270
Leu

val

Gln

Phe
Gly

Tyr

Ser
15
Asp

‘Thr

Tyr
Lys
Asp
95

Ala
Pro
Val
val
Gln
175
Gln
Gly
Pro
Thr
Ser
255
Tyr
Tyr

Phe

Lys

Phe
Asn

Thr
320

Arg
Tyxr
Ser
Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe
Asp
Leu
Arg
Lys
240
Asp
Lys
Ser

Ser

Ser
320



31232

<220>
<223> Mién kapa (VL)
<400> 45
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 ’ 30
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 : 55 60 ’
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 : 75 80
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 46
<211> 98

<212> PRT
<213> Trinh tu nhdn tao

<220>

<223> Doéng mdm cua ngudi IGHV1-46%01

<400> 46

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

1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

20 25 ) 30
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Ile Ile Asn Pro Ser Gly Gly Ser Thr Ser Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr

65 70 75 80

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

Ala Arg

<210> 47

<211l> 095

<212> PRT
<213> Trinh ty nhédn tao
<220>
<223> Ddng mdm cua ngudi IGKV1-39+%01
<400> 47
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 .45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 : 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 . 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Thr Pro
85 90 95
<210> 48
<211> 15
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Doéng madm cta ngudi IGHJ4*01
<400> 48

-156-



Tyr Phe Asp Tyr

1

<210> 49

<211> 12

<212> PRT
<213> Trinh tu
<220>

<223> DOng mim
<400> 49

Leu Thr Phe Gly
1

<210> 50

<211> 1367
<212> PRT

<213>

<220>

<223>

<400> 50

Met
1

Leu
Cys
Leu
Ser

65
Ile

Glu
Asn
Thr
225
Ala
Ala
Gly
Glu
Gln
305
Cys

Lys

Cys

Lys Ser
Phe Leu

Gly Pro
35

Glu Asn

50

Lys Ala

Thr Glu
Asp Leu

Asn Tyr
115

Leu Tyr

130

Asn Ala

Asp Ala
Cys Gly

Lys Thr
195

Arg Cys

210

Glu Asn

Pro Asp..

Gly Vval
Trp Arg
275
Ser Ser
290
Glu Cys
Ile Pro
Thr Lys

Thr Ile

IGF-1R

Gly
Ser
20

Gly
Cys
Glu
Tyr
Phe
100
Ala
Asn
Asp
Val
Asp
180
Thr
Gln
Asn
Asn
Cys
260
Cys
Asp
Pro
Cys
Thr

340
Phe

Trp Gly Gln Gly Thr

5

nhén tao

31232

10

cua nguoi IGKJ4*01

Gly Gly Thr Lys Val

5

Thr
Asp
Leu
85

Pro
Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245
Val
Val
Ser
Ser
Glu
325

Ile

Lys

Trinh ty nhdn tao

(nguodi)

Gly
Ala
Asp
Val
Tyr
70

Leu
Asn
Val
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Glu
Gly
310
Gly

Asp

Gly

Gly
Leu
Ile
Ile
55

Arg
Leu
Leu
Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro

Ser

Asn

Gly
Ser
Arg
40

Glu

Ser

Phe

Phe
120
Ile

Leu

Glu
200
Pro
His
Cys

Cys

10

Ser Pro
10

Leu Trp

25

Asn Asp

Gly Tyr
Tyr Arg

Arg Val
90

val Ile

105

Glu Met

Thr Arg
Ser Thr
Ile Val
170
Thr Met
185
Tyr Asn
Ser Thr
Pro Glu
Val Ala

250
Pro Pro

© 265

Asp

.280

Phe
Ile
Cys
Val

Leu

Phe Cys
Val Ile
Arg Asn
Pro Lys

330
Thr Ser

345
Leu Ile

-157-

Thr
Pro
Tyx
Leu
Phe
75

Ala
Arg
Thr
Gly
val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Asn
Ala
His
Gly
315
Val

Ala

Asn

Glu Ile Lys

Ser
Thr
Gln
His
60

Pro
Gly
Gly
Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser
Cys

Gln

Ile

Leu
Ser
Gln
45

Ile
Lys
Leu
Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyr
Ile
285
Gly
Gln
Glu

Met

Arg

Trp
Gly
30

Leu

Leu

Leu

Glu‘

Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp
Arg
Ser
Tyxr
Arg
270
Leu
Glu
Ser
Glu
Leu

350
Arg

Leu Val Thr Val Ser Ser

15

Gly
15

Glu
Lys
Leu
Thr
Ser
95

Leu
Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
Ser
Cys
Met
Glu
335

Gln

Gly

Leu
Ile
Arg
Ile
Val
80

Leu
Phe
Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
Ser
240
Tyr
Glu
Ala
Met
Tyr
320
Lys

Gly

Asn



Asn
Thr
385
Phe
Asn
Asp
Ala
Val
465
Asn
Ser
Arg
Glu
Gly
545
Asp
Tyr
His
Ser
Ser
625
Leu
Leu

Tyr

Thr
Thr
705
val
Arg
Arg
Glu

Lys

785

Ile

Ala

Asp

Phe

Ile
370
Gly
Leu
Tyx

Trp

Phe

355
Ala

Tyr
Lys
Ser
Asp

435
Asn

450 -

Thr
Asn
Thr
Pro
Ala
530
Ser
val
Ala
Ile
vVal
610
Gln
Ser
Tyr
Ala
Glu
690
Glu
Phe
Lys
Ser
Glu
770
Glu
Asp
Ser

Ile

Leu

Pro
515
Pro
Asn
Glu
Val
Arg
595
Pro
Leu
Tyr

Arg

Asp
675

vVal

Ala

Glu

Arg
Arg
755
Leu
Arg
Ile
Asn
Pro

835
Lys

Ser
Val
Asn
Phe
420
His
Pro
Thr
Glu
Thr
500
Asp
Phe
Ser
Pro
Tyxr
580
Gly
Ser
Ile
Tyr

His
660

Gly

Cys
Glu
Asn
Arg
740
Asn
Glu
Thr
His
Phe
820

Gly

Trp

Glu
Lys
Leu
405
Tyr

Arg

Arg
485
Ser
Tyr
Lys
Trp
Gly
565
vVal
Ala
Ile
Val
Ile
645

Asn

Thr

Gly
Lys
Phe
725
Asp
Thr
Thr
Val
Ser
805
Val

Pro

Pro

Leu
Ile
390
Arg
Val
Asn
Leu
Gly
470
Ala
Lys
Arg
Asn
Asn
550
Ile
Lys
Lys
Pro
Lys
630
Val

Tyxr

Ile

Gly
Gln
710
Leu
vVal
Thr
Glu
Ile
790
Cys
Phe

vVal

Glu

Glu
375
Arg
Leu
Leu
Leu
Cys
455
Arg
Ser
Asn
Asp
val
535
Met
Leu
Ala
Ser
Leu
615

Trp

Arg

Cys

Asp

Glu
695
Ala
His
Met
Ala
Tyr
775
Ser
Asn
Ala

Thr

Pro

360
Asn

His
Ile
Asp
Thr
440
val
Gln
Cys
Arg
Leu
520
Thr
Val
Leu
val
Glu
600

Asp

Asn

Gln
Ala
760
Pro
Asn
His
Arg
Trp

840
Glu

31232

Phe
Ser
Leu
Asn
425
Ile
Ser
Ser
Glu
Ile
505
Ile
Glu
Asp
His
Thr
585
Ile
val
Pro
Gln
Lys
665
Glu
Gly
Lys
Ser
vVal
745
AsSp
Phe
Leu
Glu
Thr
825

Glu

Asn

-158-

Met
His
Gly
410
Gln
Lys
Glu
Lys
Ser
490
Ile
Ser
Tyr
val
Gly
570

Leu

Leu

Pro
Arg
650
Asp

Glu

Pro
Glu
Ile
730
Ala
Thr
Phe
Arg
Ala
810
Met

Pro

Pro

Gly
Ala
395
Glu
Asn
Ala
Ile
Gly
475
Asp
Ile
Phe
Asp
Asp
555

Leu

Thr

Ser
635
Gln
Lys

Val

Cys
Glu
715
Phe
Asn
Tyr
Glu
Pro
795
Glu
Pro

Arg

Asn

Leu
380
Leu
Glu
Leu
Gly
Tyr
460
Asp
val
Thr
Thr
Gly
540
Leu
Lys
Met
Ile
Ala
620
Leu
Pro
Ile
Thr
Cys
700
Ala

Val

Thr

Ser
780
Phe
Lys
Ala

Pro

Gly

365
Ile

Val
Gln
Gln
Lys
445
Arg
Ile
Leu
Trp
Val

525
Gln

Pro-

Pro
vVal
Arg
605
Ser
Pro
Gln

Pro

Glu
685

Ala
Glu
Pro
Thr
Ile
765
Arg
Thr
Leu
Glu
Glu

845
Leu

Glu
Ser
Leu
Gln
430
Met
Met
Asn
His
His

510
Tyx

Trp
Glu
590
Thr
Asn
Asn
Asp
Ile
670
Asn
Cys
Tyr
Arg
Met
750
Thr
val
Leu
Gly
Gly
830

Asn

Ile

Val
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe
495
Arg
Tyr
Ala
Asn
Thr
575
Asn
Asn
Ser
Gly
Gly
655

Arg

Pro

Pro
Arg
Pro
735
Ser
Asp
Asp
Tyr
Cys
815
Ala

Ser

Leu

val
Ser
400
Gly
Trp
Phe
Glu
Arg
480
Thr
Tyr
Lys
Cys
Lys
560
Gln
Asp
Ala
Ser
Asn
640
Tyr

Lys

Lys

Lys
Lys
720
Glu
Ser
Pro
Asn
Arg
800
Ser
Asp

Ile

Met



31232

850 855 860

Tyr Glu Ile Lys Tyr Gly Ser Gln Val Glu Asp Gln Arg Glu Cys Val

865 870 875 880

Ser Arg Gln Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn Arg Leu

885 890 895
Asn Pro Gly Asn Tyr Thr Ala Arg Ile Gln Ala Thr Ser Leu Ser Gly
900 905 910
Asn Gly Ser Trp Thr Asp Pro Val Phe Phe Tyr Val Gln Ala Lys Thr
915 920 925

Gly Tyr Glu Asn Phe Ile His Leu Ile Ile Ala Leu Pro Val Ala Val
930 935 940

Leu Leu Ile Val Gly Gly Leu Val Ile Met Leu Tyr Val Phe His Arg

945 ) 950 955 960

Lys Arg Asn Asn Ser Arg Leu Gly Asn Gly Val Leu Tyr Ala Ser Val

965 970 975
Asn Pro Glu Tyr Phe Ser Ala Ala Asp Val Tyr Val Pro Asp Glu Trp
980 985 990
Glu Vval Ala Arg Glu Lys Ile Thr Met Ser Arg Glu Leu Gly Gln Gly
995 1000 1005

Ser Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val Lys
1010 1015 1020

Asp Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu Ala
1025 1030 1035

Ala Ser Met Arg Glu Arg Ile Glu Phe Leu Asn Glu Ala Ser Val
1040 1045 1050

Met Lys Glu Phe Asn Cys His His Val Val Arg Leu Leu Gly Val
1055 1060 1065

Val Ser Gln Gly Gln Pro Thr Leu Val Ile Met Glu Leu Met Thr
1070 1075 1080

Arg Gly Asp Leu Lys Ser Tyr Leu Arg Ser Leu Arg Pro Glu Met
1085 . 1090 1095

Glu Asn Asn Pro Val Leu Ala Pro Pro Ser Leu Ser Lys Met Ile

' 1100 . 1105 1110

Gln Met Ala Gly Glu Ile Ala Asp Gly Met Ala Tyr Leu Asn Ala
1115 1120 - 1125

Asn Lys Phe Val His Arg Asp Leu Ala Ala Arg Asn Cys Met Val
1130 1135 1140

Ala Glu Asp Phe Thr Val Lys Ile Gly Asp Phe Gly Met Thr Arg
1145 1150 1155

Asp Ile Tyr Glu Thr Asp Tyr Tyr Arg Lys Gly Gly Lys Gly Leu
1160 1165 1170

Leu Pro Val Arg Trp Met Ser Pro Glu Ser Leu Lys Asp Gly Val
1175 1280 1185

Phe Thr Thr Tyr Ser Asp Val Trp Ser Phe Gly Val Val Leu Trp
1190 1195 1200

Glu Ile Ala Thr Leu Ala Glu Gln Pro Tyr Gln Gly Leu Ser Asn
1205 1210 1215

Glu Gln Val Leu Arg Phe Val Met Glu Gly Gly Leu Leu Asp Lys
1220 1225 . 1230

Pro Asp Asn Cys Pro Asp Met Leu Phe Glu Leu Met Arg Met Cys
1235 1240 1245

Trp Gln Tyr Asn Pro Lys Met Arg Pro Ser Phe Leu Glu Ile Ile
1250 1255 1260

Ser Ser Ile Lys Glu Glu Met Glu Pro Gly Phe Arg Glu Val Ser
1265 1270 1275

Phe Tyr Tyr Ser Glu Glu Asn Lys Leu Pro Glu Pro Glu Glu Leu
1280 1285 1290

Asp Leu Glu Pro Glu Asn Met Glu Ser Val Pro Leu Asp Pro Ser
1295 1300 1305

Ala Ser Ser Ser Ser Leu Pro Leu Pro Asp Arg His Ser Gly His
1310 1315 1320

Lys Ala Glu Asn Gly Pro Gly Pro Gly Val Leu Val Leu Arg Ala
1325 1330 1335
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Ser

Lys Asn Glu Arg Ala Leu Pro

Phe
134

135

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Lys Ser Gly

Met
1
Leu
Cys
Leu
Ser
65
Ile
Gly
Tyr
Gly
Lys

145
Leu

Asn
Thr
225
Ala
Ala
Gly
Glu
Gln
305
Cys
Lys
Cys
Asn
Thr

385
Phe

Phe
Gly
Glu
50

Lys
Thr
Asp
Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Thr
Thr
Ile
370

Gly

Leu

Asp Glu Arg Gln Pro

0

5
51
932
PRT

Trinh tyu nhédn tao

IGF-1R ECD

51

Leu
Pro
35

Asn
Ala
Glu
Leu
Tyr
115
Tyxr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
vVal
Arg
275
Ser
Cys
Pro
Lys
Ile
355
Ala

Tyr

Lys

Glu
Tyr
Phe
100
Ala
Asn
Asp
val
Asp
180
Thr
Gln
Asn
Asn
Cys
260
Cys
Asp
Pro

Cys

Thr

‘340

Phe

Ser

val

Asn

31232

Tyr Ala His Met Asn Gly Gly Arg

1345

1360

(ngudi)

Ser Gly Gly

5
Ala

Ile
Thr
Asp
Leu
85

Pro
Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245
vVal
Val
Ser
Ser
Glu
325
Ile
Lys
Glu
Lys

Leu
405

Ala
Asp
Val
Tyr
70

Leu
Asn
vVal
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Glu
Gly
310
Gly
Asp
Gly
Leu
Ile

390
Arg

Leu
Ile
Ile
55

Arg
Leu
Leu
Ile
Asn
135
Tyxr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro
Ser
Asn
Glu
375

Arg

Leu

Gly
Ser
Arg
40

Glu
Ser
Phe
Thr
Phe
120
Ile
Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp
280
Phe
Ile
Cys
Vval
Leu
360
Asn
His

Ile

Ser
Leu
25

Asn
Gly
Tyr
Arg
Val
105
Glu
Thr
ser
Ile
Thr
185
Tyr
Ser
Pro
Val
Pro
265
Phe
vVal
Arg
Pro
Thr
345
Leu
Phe

Ser

Leu

-160-

Pro
10

Trp
Asp
Tyx
Arg
Vval
90

Ile
Met
Arg
Thr
val
170
Met
Asn
Thr
Glu
Ala
250
Pro
Cys
Ile
Asn
Lys
330
Ser
Ile
Met
His

Gly
410

Thr
Pro
Tyr
Leu
Phe
75

Ala
Arg
Thr
Gly
Val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Asn
Ala
His
Gly
315
Val
Ala
Asn
Gly
Ala

395
Glu

1350
Leu Pro Gln Ser Ser
1365

Ser
Thr
Gln
His

60
Pro

Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser
Cys
Gln
Ile
Leu
380

Leu

Glu

Leu
Ser
Gln
45

Ile
Lys
Leu
Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyxr
Ile
285
Gly
Gln
Glu
Met
Arg
365
Ile

val

Gln

Trp
Gly
30

Leu

Leu

Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp
Arg
Ser
Tyr
Arg
270
Leu
Glu
Ser
Glu
Leu
350
Arg
Glu

Ser

Leu

Thr Cys

Gly
15

Glu
Lys
Leu
Thr
Ser
95

Leu
Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
val

Leu

Glu
415

Leu
Ile
Arg
Ile
Val
80

Leu
Phe
Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
Ser
240
Tyxr
Glu
Ala
Met
Tyr
320
Lys
Gly
Asn
Val
Ser

400
Gly



Asn
Asp
Ala
Val
465

Asn

Ser

Ser
Ser
625
Leu
T..éu
TyY
Thr
Thr
705
Val
Arg
Axrg
Glu
Lys
785
Ile
Ala
Asp
Phe
Tyr
865
Ser

Asn

Asn

Tyr
Trp
Phe
450
Thr
Asn
Thr
Pro
Ala
530

Ser

Val

Glu
690
Glu
Phe
Lys
Ser
Glu
770
Glu
Asp
Ser
Ile
Leu
850
Glu
Arg

Pro

Gly

Ser
Asp
435
Asn
Gly
Gly
Thr
Pro
515
Pro

Asn

Glu

Tyxr 1

Arg
Asp
675
Val
Ala
Glu
Arg
Arg
755
Leu

Arg

Ile

Pro
835
Lys
Ile
Gln
Gly

Ser

Phe
420
His
Pro
Thr
Glu
Thr
500
Asp
Phe

Ser

Pro

. Tyr

580
Gly

Ser

Ile

Asn
Arg

740
Asn

His
Phe
820
Gly
Trp
Lys
Glu
Asn

900
Trp

Tyr
Arg
Lys
Lys
Arg
485
Ser
Tyr
Lys
Trp
Gly
565
val
Ala
Ile
Val
Ile
645
Asn
Thr
Gly
Lys
Phe
725
Asp
Thr
Thr
Va.l
Ser
805
val
Pro
Pro
Tyr
Tyr
885

Tyr

Thr

Val
Asn
Leu
Gly
470
Ala
Lys
Arg
Asn
Asn
550

Ile

Lys

Pro
Lys
630
val
Tyr
Ile
Gly
Gln
710
Leu
val
Thr
Glu
Ile
790
Cys
Phe
val
Glu
Gly
870
Arg

Thr

Asp

Leu
Leu
Cys
455
Arg
Ser
Asn
Asp
vVal
535
Met
Leu
Ala
Ser
Leu
615

Trp

Arg

Glu
695
Ala
His
Met
Ala
Tyr
775
Ser
Asn
Ala
Thr
Pro
855
Ser
Lys

Ala

Pro

Asp
Thr
440
Val
Gln
Cys
Arg
Leu
520
Thr

Val

Leu

Ile
680
Lys
Glu

Asn

Ala
760
Pro
Asn
His
Arg
Trp
840
Glu
Gln
Tyxr

Arg

val

31232

Asn
425
Ile
Ser
Ser
Glu
Ile
505
Ile
Glu
Asp
His
Thr
585
Ile

Val

Pro

Gln 2

Lys
665
Glu

Gly

Lys

val
745
Asp
Phe
Leu
Glu
Thr
825
Glu
Asn
Val
Gly
Ile

905
Phe

-161-

Gln
Lys
Glu
Lys
Ser
490
Ile
Ser
Tyr
Val
Gly
570

Leu

Leu

Glu
Ile
730
Ala
Thr
Phe
Arg
Ala
810
Met
Pro
Pro
Glu
Gly
890

Gln

Phe

Asn
Ala
Ile
Gly
475
Asp
Ile
Phe
Asp
Asp
555
Leu
Thr
Tyr
Ser
Ser
635
Gln

Lys

val

Glu
715
Phe
Asn
Tyr
Glu
Pro
795
Glu
Pro
Arg
Asn
Asp
875
Ala

Ala

Tyxr

Leu
Gly
Tyr
460
Asp

Val

Thr

Thr

Gly
540
Leu
Lys
Met
Ile
Ala
620
Leu
Prc
Ile
Thr
Cys
700
Ala
Val
Thr
Asn
Ser
780
Phe
Lys
Ala
Pro
Gly
860
Gln
Lys

Thxr

Val

Gln
Lys
445
Arg
Ile
Leu
Trp
val
525
Gln
Pro
Pro
Val
Arg
605
Ser
Pxo
Gln
Pro
Glu
685
Ala
Glu
Pro
Thr
Ile
765

Arg

Thr

Glu
Glu
845
Leu

Arg

Leu

Gln

Gln
430
Met
Met
Asn
His
His
510
Tyr

Trp
Glu
590
Thr
Asn
Asn
Asp
Ile

670
Asn

Tyr

Met
750
Thr
Val
Leu
Gly
Gly
830
Asn
Ile
Glu
Asn
Leu

910
Ala

Leu
Tyxr
Glu
Thr
Phe
495
Arg
Tyr

Ala

Thr
575
Asn
Asn
Ser
Gly
Gly

655
Arg

Pro
Arg
Pro

735
Ser

Asp
Tyr
Cys
815
Ala
Ser
Leu
Cys
Arg
895

Ser

Lys

Trp
Phe
Glu
Arg
480
Thr
Tyr
Lys
Cys
Lys
560
Gln

Asp

Ala

Lys
720
Glu
Ser
Pro
Asn
Arg
800
Ser .
Asp
Ile
Met
val
880
Leu

Gly

Thr



915

Gly Tyr Glu Asn

930

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Met
1
Leu
Cys
Leu
Ser
65
Ile

Gly

145
Leu

Gilu
Glu
Asn
‘Thr
225
Ala
Ala
Gly
Glu
Gln
305
Cys
Lys
Cys
Asn
Thr
385

Phe

Asn

Lys
Phe
Gly
Glu
50

Lys
Thr
Asp
Asn
Leu
130

Asn

Asp

Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Thr
Thr
Ile
370
Gly

Leu

Tyr

52
512
PRT

Trinh ty nhén tao

PAu tan ciing N IGF-1R ECD (ngudi)

52
Ser

Leu
Pro
35

Asn

Ala

Tyr
115
Tyr
Ala

Ala

Thr
195
Cys
Asn
Asp
vVal
Arg
275
Ser

Cys

Pro

Lys.

Ile
355
Ala
Tyr
Lys

Ser

Gly
Ser
20

Gly
Cys
Glu
Tyr
Phe
100
Ala

Asn

Asp

Asp
180
Thr
Gln
Asn
Asn
Cys
260
Cys
Asp
Pro
Cys
Thr
340
Phe
Ser
Val

Asn

Phe

Ser
5
Ala
Ile
Thr
Asp
Leu
85
Pro
Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245
Val
Val
Ser
Ser
Glu
325
Ile
Lys
Glu
Lys
Leu

405
Tyr

Gly
Ala
Asp
val
Tyxr
70

Leu
Asn
Val
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Glu
Gly
310
Gly
Asp
Gly
Leu
Ile
390

Arg

Val

Gly
Leu
Ile
Ile
55

Arg
Leu
Leu
Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro
Ser
Asn
Glu
375
Arg

Leu

Leu

920

Gly
Ser
Arg
40

Glu
Ser
Phe
Thr
Phe

120
Ile

Tyr
Gly
Glu

200
Pro

Cys
Cys
AsSp
280,
Phe
Ile
Cys
Val
Leu
360
Asn
His
Ile

Asp

31232

Ser Pro
10

Leu Trp

25

Asn Asp

Gly Tyr
Tyr Arg

Arg Val
90

vVal Ile

105

Glu Met

Thr Arg
Ser Thr

Ile Vval
170

Thr Met

185

Tyr Asn

Ser Thr
Pro Glu
Val Ala
250
Pro Pro
265
Phe Cys
vVal Ile
Arg Asn
Pro Lys
330
Thr Ser
345
Leu Ile
Phe Met
Ser His
Leu Gly

- 410
Asn Gln

-162-

Thr
Pro
Tyr
Leu
Phe
75

Ala
Arg
Thr
Gly
Val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Asn
Ala
His
Gly
315
Val
Ala
Asn
Gly
Ala
395

Glu

Asn

Ser
Thr
Gln
His
60

Pro
Gly
Gly
Asn
Ala
140
ASp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser

Cys

Gln

Leu
380
Leu

Glu

Leu

925

Leu
Ser
Gln
45

Ile
Lys
Leu
Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyr
Ile
285
Gly
Gln
Glu
Met
Arg
365
Ile
vVal

Gln

Gln

Trp
Gly
30

Leu
Leu
Leu
Glu
Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp
Arg
Ser
Tyr
Arg
270
Leu
Glu
Ser

Glu

Leu
350

Arg

Glu

Ser

Leu

Gln

Gly
15

Glu
Lys
Leu
Thr
Ser
95

Leu
Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
vVal
Leu
Glu

415
Leu

Leu
Ile
Arg
Ile
Val
80
Leu
Phe
Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
Ser
240
Tyr
Glu
Ala
Met
TYr
320
Lys
Gly
Asn
Val
Ser
400

Gly

Trp



31232

420 425
Asp Trp Asp His Arg Asn Leu Thr Ile
435 440
Ala Phe Asn Pro Lys Leu Cys Val Ser
450 455
Val Thr Gly Thr Lys Gly Arg Gln Ser
465 470
Asn Asn Gly Glu Arg Ala Ser Cys Glu
485 :
Ser Thr Thr Thr Ser Lys Asn Arg Ile
) 500 505
<210> 53
<211> 4
<212> PRT
<213> Trinh tyu nhdn tao
<220>
<223> tetrapeptit (gbc lién két)
<400> 53
Gly Phe Leu Gly
1
<210> 54
<211> 4
<212> PRT
<213> Trinh ty nhadn tao
<220>
<223> tetrapeptit (gbc lién két)
<400> 54
Ala Leu Ala Leu
1
<210> 55
<211> 5
<212> PRT
<213> Trinh tyu nhdn tao
<220>
<223> tetrapeptit (gbc lién két)
<400> 55
Pro Val Gly Vval Vval
1 5
<210> 56
<211l> 120
<212> PRT
<213> Trinh ty nhédn tao
<220>
<223> hz208F2 chudi ning H037, VH
<400> 56
Gln Val Gln Leu Val Gln Ser Gly Ala
1 5
Ser Val Lys Val Ser Cys Lys Ala Ser
20 25
Tyr Met His Trp Val Arg Gln Ala Pro
35 40
Gly Trp Ile Trp Pro Gly Asp Gly Ser
50 55
Gln Gly Arg Val Thr Met Thr Arg Asp
65 70
Met Glu Leu Ser Ser Leu Arg Ser Glu
85
Ala Ser Pro Met Ile Thr Pro Asn Tyr
100 105
Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 57
<211> 107

-163-

Lys
Glu
Lys
Ser

490
Ile

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Ala

Ala
Ile
Gly
475

Asp

Ile

Val
Tyr
Gln
Lys
Ser
75

Thr

Met

Gly
Tyr
460
Asp
Val

Thr

Lys
Thr
Gly
Tyr
Ser
Ala

Asp

Lys
445
Arg
Ile

Leu

Trp

Lys
Phe
Leu
45

Ala
Ser

val

Tyr

430
Met

Met
Asn
His

His
510

Pro
Thr
30

Glu
Gln
Thr

Tyr

Trp
110

Tyr
Glu
Thr
Phe

495
Arg

Gly
15

Ser
Trp
Lys
val
Phe

95
Gly

Phe
Glu
Arg
480
Thr

Tyr

Ala
Tyxr
Met
Phe
Tyr
80

Cys

Gln



<212>
<213>
<220>
<223>
<400>
Asp Ile Gln Met

1
Asp

Leu
Tyr
Arg
65

Glu

Thr

Arg

PRT

Trinh tu nhdn tao

31232

hz208F2 chudi nhe 1018, VL

57

val

Asn Trp

Tyr
50

35
Thr

Gly Ser

Asp

Phe

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Val Gln Leu

1
Ser

Tyr
Gly

Gln

65
Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro

Ser

Asp

Val
Met
Trp
50

Gly
Glu
Ser
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser

Arg

Pro

Phe

Gly
58
449
PRT

Thr
20

Tyxr
Ser
Gly

Ala

Gly
100

Thr Gln Ser Pro Ser

5
Ile

Gln
Arg
Thr
Thr

85
Gly

Thr

Gln

Leu

Asp
70
Tyr

Thr

Cys
Lys
Gln
55

Tyr

Phe

Lys

Trinh tu nhin tao

Arg
Pro
40

Ser
Ser

Cys

val

Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
10

Ser
Lys
Val
Thr
Gln

90
Ile

Leu Ser
Gln Asp
Ala Pro
Pro Ser
60

Ile Ser
75

Gly Ser

Lys

hz208F2 chubdi ndng HO37 chidu dai day du

58

Lys
His
35

Ile

Arg

Leu
Pro
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
val

Thr

Glu
275

vVal
20

Trp
Trp

val

Ser
Met
100
vVal
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro

260
val

val
5
Ser

Val

Ser
85

Ile
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu

Lys

Gln Ser Gly Ala

Cys
Arg

Gly

¢ Met

70

Leu
Thr
Val
Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe

val

Phe

Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro

Thr

Asn

Ala
Ala
40

Gly

Arg

Ser

Ser
Thr
200
Lys
Cys
Pro

Cys

Trp
280

Ser
25
Pro

Ser

Asp

Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
Val

265
Tyr

-164-

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Ile
vVal
Ala
Pro
250

Val

Val

Val Lys
Tyr Thr
Gln Gly
Lys Tyr
60
Ser Ser
75
Thr Ala
Met Asp
Thr Lys
Ser Gly
140
Glu Pro
155
His Thr
Ser Val
Cys Asn
Glu Pro
220
Pro Glu
235
Lys Asp
Val Asp

Asp Gly

Ala
Ile
Lys
45

Arg

Ser

Thr

Lys
Phe
Leu
45

Ala

Ser

Val
Tyxr
Gly
125
Gly
Val
Phe
Val
Val
205
Lys
Leu
Thr

vVal

Val
285

Ser
30

Leu
Phe

Leu

Leu

Pro
Thr
30

Glu
Gln

Thr

Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser

270
Glu

Val
15

Lys
Leu
Ser

Gln

Pro
95

Gly
15

Ser
Trp
Lys
val
Phe
95

Gly
Ser
Ala
Val
Ala
175
val
His
Cys
Gly
Met
255
His

val

Gly
Tyxr
Ile
Gly
Pro

80
Tyr

Ala
Tyr
Met
Phe

Tyr
80

Cys
Gln
vVal
Ala
Ser
160
Val
Pro
Lys
Asp

Gly
240
Ile

Glu

His



Asn
Val

305
Glu

Lys
Thr
Thr

Glu
385
Leu
Lys
Glu

Gly

Ala
290
Val
Tyr

Thr

Leu

Cys
370
Ser
Asp

Ser

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Asp
1

Asp
Leu

Tyr

Arg
65

Glu.

Thr
Pro
Thr
Lys
145
Glu
Ser

Ala

Phe

Ile

Arg

31232

Lys Thr Lys Pro Arg Glu Glu Gln
295
Ser Val Leu Thr Val Leu His Gln
310

Lys Cys Lys Val Ser Asn Lys Ala
325 ' 330

Ile Ser Lys Ala Lys Gly Gln Pro

340 345

Pro Pro Ser Arg Glu Glu Met Thr

355 360

Leu Val Lys Gly Phe Tyr Pro Ser

375
Asn Gly Gln Pro Glu Asn Asn Tyr
390

Ser Asp Gly Ser Phe Phe Leu Tyr
405 410

Arg Trp Gln Gln Gly Asn Val Phe

420 425
Leu His Asn His Tyr Thr Gln Lys
435 440

59

214

PRT

Trinh tu nhén tao

hz208F2 chudi nhe L018 chiéu dai
59
Gln Met Thr Gln Ser Pro Ser Ser
5 10
Val Thr Ile Thr Cys Arg Ala Ser
20 25

Asn Trp Tyr Gln Gln Lys Pro Gly Lys

Tyr
50

Gly
Asp
Phe
Ser
Ala
130
vVal
Ser
Thr

Cys

Asn
210

<210>
<211>
<212>
<213>
<220>
<223>
<400>

35 40
Thr Ser Arg Leu Gln Ser Gly Val
55
Ser Gly Thr Asp Tyr Ser Leu Thr
70
Phe Ala Thr Tyr Phe Cys Gln Gln
. 85 90
Gly Gly Gly Thr Lys Val Glu Ile
100 105
Val Phe Ile Phe Pro Pro Ser AsSp
115 120
Ser Val Val Cys Leu Leu Asn Asn
135
Gln Trp Lys Val Asp Asn Ala Leu
150 .
Val Thr Glu Gln Asp Ser Lys Asp
165 170
Leu Thr Leu Ser Lys Ala Asp Tyr
180 185
Glu Val Thr His Gln Gly Leu Ser
195 200
Arg Gly Glu Cys

60

107

PRT

Trinh tu nhédn tao

hz208F2 chudi nhe L021, VL
60

-165-

Tyxr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Leu
Gln

Ala

Pro

Ile
75

Gly
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys

Leu

Asp
Pro
Ser
60

Ser
Ser
Arg
Gln
Tyr
140
Ser
Thr

Lys

Pro

Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Ala
Ile
Lys
45

Arg
Ser
Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Thr

Asn

Pro

Gln
350

val-

Val
Pro
Thr
Val

430
Leu

Ser
Ser
30

Leu
Phe
Leu
Leu
val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Tyr
Gly
Ile
335
vVal
Ser
Glu
Pro
Val
415

Met

Ser

val
15

Lys
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175

Val

Lys

Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Gly
Tyr
Ile
Gly
Pro
80

Tyr
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser



Asp Ile
1

Gln Met Thr Gln Ser Pro

Asp Arg Val Thr Ile Thr Cys Arg

20

Leu Asn Trp Tyr GIln Gln Lys Pro

35 40

Tyr Tyr Thr Ser Arg Leu His Ser

50

55

Arg Gly Ser Gly Thr Asp Phe Ser

65
Glu Asp

Thr Phe

<210>
<211>
<212>
<213>
<220>
<223>
<400>

70
Phe Ala Thr Tyr Phe Cys
85
Gly Gly Gly Thr Lys Val
100

61

214

PRT
Trinh tu nhan tao

31232

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

hz208F2 chudi nhe L021 chiéu

61

Asp Ile Gln Met Thr Gln Ser Pro

5

Asp Arg Val Thr Ile Thr Cys Arg

20

Leu Asn Trp Tyr Gln Gln Lys Pro

Tyr Tyr
50

35 40
Thr Ser Arg Leu His Ser
55

Arg Gly Ser Gly Thr Asp Phe Ser

65
Glu Asp

Thr Phe

70
Phe Ala Thr Tyr Phe Cys
85
Gly Gly Gly Thr Lys Val
100

Pro Ser Val Phe Ile Phe Pro Pro

Thr Ala
130

Lys Vval

145

Glu Ser

Ser Thr

Ala Cys

115 120
Sexr Val Val Cys Leu Leu
135
Gln Trp Lys Val Asp Asn
‘ 150
Val Thr Glu Gln Asp Ser
165
Leu Thr Leu Ser Lys Ala
180
Glu val Thr His Gln Gly
195 200

Phe Asn Arg Gly Glu Cys

210
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Vval
1
Ser Val

Tyr Ile

Gly Trp

62

120

PRT

Trinh ty nhdn tao

hz208F2 chudi ning HO047,
62

Gln Leu Val Gln Ser Gly

5
Lys Val Ser Cys Lys Ala
20

His Trp Val Arg Gln Ala
35 40
Ile Trp Pro Gly Asp Gly

sSer
Ala
25

Gly
Gly
Leu
Gln
Glu

105
Ser

Asn

Ala
Lys
Asp

185
Leu

VH
Ala
Ser
25

Pro

Ser

-166-

Ser
10

Ser
Lys
val

Thr

Gln

90
Ile

dai
Ser
10

Ser
Lys
val
Thr
Gln
90

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

Glu
10

Gly
Gly

Thr

Leu
Gln
Alg
Pro
Ile
75

Gly

Lys

Leu
Gln
Ala
Pro
Ile
75

Gly
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

val
Tyr
Gln

Lys

Ser
Asp
Pro
Ser
60

Ser

Ser

du

Ser
Asp
Pro
Ser
60

Ser
Ser
Arg
Gln
140
Ser
Thr
Lys

Pro

Lys
Thr
Gly

Tyr

Ala
Ile
Lys
45

Arg

Ser

Thr

Ala
Tle
Lys

45
Arg

Leu
125
Pro
Gly
Tyr
His

Val
205

Lys
Phe
Leu

45
Ala

Ser
Ser
30

Leu
Phe

Leu

Leu

Ser
Ser
30

Leu
Phe
Leu
Leu
Val

110
Lys

Arg

Asn
Ser
Lys

190
Thr

Pro
Thr
30

Glu

Gln

Val
15
Lys

Leu

Val
15

Lys
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175

Val

Lys

Gly
15
Ser

Trp

Lys

Gly
Tyr
Ile
Gly
Pro

80
Tyr

Gly
Tyr
Ile
Gly
Pro
80

Tyr
Ala
Gly
Ala
Gln
160
Ser

Tyr

Ser

Ala
Tyr
Met

Phe



Gln
65

Met
Ala

Gly

50
Gly

Glu
ser

Thr

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Gln
1
Ser
Tyr
Gly
Gln
65
Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
Asp
Asn
val
305
Glu
Lys

Thr

Thr

Val
Val
Ile
Trp
50

Gly

Glu

Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
Val
Tyxr
Thr

Leu

Cys

Arg

Leu

Pro

Leu

115
63
449
PRT

Trinh ty nhén tao

val
Ser
Met

100
val

Thr
Ser
85

Ile

Thr

Met
70
Leu

Thr

Val.

55
Thr

Arg

Pro

Ser

Arg

Ser

Asn

Ser
120

31232

60

Asp Thr Ser Ser Asn Thr

75

Glu Asp Thr Ala Val Tyr

90

Tyr Ala Met Asp Tyr

105

hz208F2 chudi ning H047 chiéu dai day du

63
Gln

Lys
His
35

Ile
Arg
Leu
Pro
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
vVal
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro

355
Leu

Leu
val
20

Trp
Trp
Val
Ser
Met
100
val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
val
Thr
val
Cys
Ser
340

Pro

val

vVal
5
Ser
val
Pro
Thr
Ser
85
Ile
Thr
Pro

val

Ala

165

Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys

Ser

Lys

Gln Ser Gly

Cys
Arg
Gly
Met
70

Leu
Thr
val
Ser
Lys
150
Leu
Leu
Thr
val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala

Arg

Gly

Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
sSer
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys

Glu

Phe

Ala
Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys

Cys

Cys
Trp
280
Glu
Leu
Asn
Gly
Glu

360
Tyxr

Ala
Ser
25

Pro
Ser
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
val
265
Tyr
Glu
His
Lys
Gln
345

Met

Pro

-167-

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Ala
sSer
Thr
Pro
Val
170
Ser
Ile
vVal

Ala

Pro

© 250

Val
Val
Gln
Gln
Ala
330
Pro

Thr

Ser

Val
Tyr
Gln
Lys
Ser
75

Thr
Met
Thr
Ser
Glu

155
His

Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg

Lys

Asp

Lys
Thr
Gly
Tyr
60

Ser
Ala
Asp
Lys
Gly
140
Pro
Thr
val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu

Asn

Ile

Lys
Phe
Leu
45

Ala
Asn
vVal
Tyr
Gly
125
Gly
Val
Phe
Val
val
205
Lys
Leu
Thr
Val
val
285
Ser
Leu
Ala
Pro
Gln

365
Ala

Trp
110

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350

vVal

val

val

Tyr
95

‘Gly

Gly
15

Ser
Trp
Lys
Val
Tyr
95

Gly
Ser
Ala
Val
Ala
175
val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
val

Ser

Glu

Tyr
80
Cys

Gln

Ala
Tyr
Met
Phe
Tyr
80

Cys
Gln
vVal
Ala
Ser
160
val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyxr

Leu

Trp



Glu
385
Leu
Lys
Glu

Gly

370
Ser

Asp

Ser

Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Val Gln

1
ser

Tyr
Gly
Gln
65

Met

Ala

Gly

Val

Met

Trp
50

Asn
Ser
Arg
Leu

435

64
120
PRT

Gly
Asp
Trp

420
His

Trinh tu

Gln
Gly
405
Gln

Asn

Pro
390
Ser

Gln

His

375
Glu

Phe
Gly

Tyr

nhén tao

Asn

Phe

Asn

Thr
440

hz208F2 chudi ning H049,

64

Lys

His
35
Ile

Gly Arg

Glu Leu

ser

Thr

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Gln
1
Ser
Tyr
Gly
Gln
65
Met
Ala
Gly
Phe
Leu

145
Trp

vVal
val
Met
Trp
50.

Gly
Glu
Ser
Thr
Pro
130

Gly

Asn

Pro

Leu

115
65
449
PRT

Leu
Val
20

Trp
Trp
val
Ser
Met

100
val

Trinh tu

Val

5

Ser
Val
Pro
Thr
Ser
85

Ile

Thr

Gln Ser Gly

Cys
Arg
Gly
Met
70

Leu
Thr

vVai

Lys
Gln

Asp
55

Thr

Arg

Pro

Ser

nhan tao

Ala
Ala
40

Gly
Arg
Ser
Asn

Ser
120

31232

Asn
Leu
Val

425
Gln

VH

Ala
Ser
25

Pro
Ser
Asp

Glu

Tyr
105

Tyr
Tyr
410
Phe

Lys

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Ala

Lys
395
Ser

Val
Tyxr
Gln
Lys
Ser
75

Thr

Met

380
Thr

Lys

Cys

Leu

Ly S
Thr
Gly
Tyr
60

Ser
Ala

Asp

hz208F2 chudi ning HO049 chiéu dai day du

65
Gln

Lys
His
35

Ile
Arg
Leu
Pro
Leu
115
Leu

Cys

Ser

Leu
val
20

Trp
Trp
Val
Ser
Met
100
val
Ala

Leu

Gly

Val
5
Ser
Val
Pro
Thr
Ser
85
Ile
Thr
Pro

val

Ala
165

Gln Ser Gly

Cys
Arg
Gly
Met
70

Leu
Thr
Val
Ser
Lys

150
Leu

Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
Ser
135

Asp

Thr

Ala
Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys

Tyr

Ser

Ala
Ser
25

Pro
Ser
Asp
Glu
Tyr
105
Ala
Ser

Phe

Gly

-168-

Glu val Lys

10
Gly

Gly
Thr
Lys
Asp
90

Ala
Ser
Thr

Pro

vVal
170

Tyr
Gln
Lys
Ser
75

Thr
Met
Thr
Ser
Glu

155
His

Thr
Gly
Tyr
60

Ser
Ala
Asp
Lys
Gly
140

Pro

Thr

Thr
Leu
Ser

Ser
445

Lys
Phe
Leu
45

Ala
Ser

val

Tyxr

Lys
Phe
Leu
45

Ala
Ser
val
Tyr
Gly
125
Gly

val

Phe

Pro
Thr
Val
430
Leu

Pro
Thr
30

Glu
Gln
Thr

Tyr

Trp
110

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr

Thr

Pro

Pro
Val
415
Met

Ser

Gly
15

Ser
Trp
Lys
val
Tyr

95
Gly

Gly
15

Ser
Trp
Lys
Val
Tyr
95

Gly
Ser
Ala

vVal

Ala
175

val
400
Asp

His

Pro

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gln

Ala
TyTr
Met
Phe
Tyr
80

Cys
Gln
val
Ala
Ser

160
Val



Leu Gln Ser

Ser Ser

Pro Ser
210

Lys Thr

225

Pro Ser

Ser
195
Asn

His

Val

Ser Arg Thr

Asp Pro

" Asn Ala
290

val vVal

305

Glu Tyr

Lys Thr

Glu
275
Lys
Ser

Lys

Ile

Thr Leu Pro

Thr Cys
370

Glu Ser

385

Leu Asp

Lys Ser

Glu Ala

Tyr Met

Gly Trp
50

Gln Gly

65

Met Glu

Ala Ser
Gly Thr

<210>
<211>
<212>
<213>
<220>

355
Leu

Asn

Ser

Arg

Leu
435

€6
120
PRT

Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val
Thr
Val
Cys
Ser
340
Pro
vVal
Gly
AsSp
Trp

420
His

Trinh tu

31232

Gly Leu Tyr Ser Leu Ser
185
Gly Thr Gln Thr Tyr Ile
200
Lys Val Asp Lys Arg Val
215
Cys Pro Pro Cys Pro Ala
230
Leu Phe Pro Pro Lys Pro
245 250
Glu Val Thr Cys Val val
265
Lys Phe Asn Trp Tyr Val
280
Lys Pro Arg Glu Glu Gln
295
Leu Thr Val Leu His Gln
310
Lys Val Ser Asn Lys Ala
325 330
Lys Ala Lys Gly Gln Pro
345
Ser Arg Glu Glu Met Thr
360
Lys Gly Phe Tyr Pro Ser
375
Gln Pro Glu Asn Asn Tyr
390
Gly Ser Phe Phe Leu Tyr
405 410
Gln Gln Gly Asn Val Phe
425
Asn His Tyr Thr Gln Lys
440

nhédn tao

hz208F2 chudi ni&ng HO051, VH

66
Gln

Lys
His
35

Ile
Arg
Leu
Pro
Leu
115

67

449
PRT

Leu
Val
20

Trp
Trp
vVal
Ser
Met

100
Val

Trinh tu

Val Gln Ser Gly Ala Glu
5 10
Ser Cys Lys Ala Ser Gly
25
Val Arg Gln Ala Pro Gly
40
Pro,.Gly Asp Gly Ser Thr
55
Thr Met Thr Arg Asp Thr
70
Ser Leu Arg Ser Glu Asp
85 90
Ile Thr Pro Asn Tyr Ala
105
Thr Val Ser Ser
120

nhé&n tao

-169-

Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
ASp
Lys
395
Ser

Ser

Ser

Val
Tyr
Gln
Lys

Ser

- 75

Thr

Met

val
Asn
Pro

220
Glu

Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380

Thr

Lys

Leu

Lys
Thr
Gly
Tyr
60

Ser
Ala

Asp

Val
val
205
Lys
Leu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Lys
Phe
Leu
45

Ala
Asn

val

Tyr

Thr
190
Asn
Ser
Leu
Leu
Se;
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
val

430
Leu

Pro
Thr
30

Glu
Gln
Thr
Tyr

Trp
110

Val
His
Cys
Gly
Met
255
His
vVal
Tyr
Gly
Ile

335
val

val
415
Met

Ser

Gly
15

Ser
Trp
Lys
Val
Phe

95
Gly

Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys

320
Glu

Leu
Trp
val
400
Asp
His

Pro

Ala
Tyr
Met
Phe
Tyxr
80

Cys

Gln



<223>
<400>

Gln
1
Ser
Tyr
Gly
Gln
65
Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser
AsSp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys

Glu

Gly

Val
Val
Met
Trp

50
Gly

31232

hz208F2 chudi ning HO051 chiédu dai day du

67
Gln

Lys
His
35

Ile

Arg

Glu Leu

Ser

Thr

Pro

Leu
115
Leu

Gly Cys

Asn Ser

Gln Ser

Ser
Ser
210
Thr
Ser
Arg
Pro
Ala
290
vVal
Tyr
Thr
Leu
Cys
370
Ser
Asp

Ser

Ala

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

Ser
195
Asn
His
Val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn

Ser

Arg

Leu
Val
20

Trp
Trp
vVal
Ser
Met
100
vVal
Ala
Leu
Gly
Ser
180
Leu

Thr

Thr

val
Cys
Ser
340
Pro
val
Gly

Asp

Trp

~ 420

Leu
435

68
120
PRT

His

Trinh tu

val
5

Ser
val

Pro

Thr

‘Ser

85
Ile

Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405

Gln

Asn

nhédn tao

Gln
Cys
Axrg
Gly
Met
70

Leu
Thr
Val
Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe

Val

Phe

Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Ser Gly Ala

Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
Ser
135

Asp

Thr

Asp
215
Pro

Pro

Asn
Arg
295
Val
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Ala
Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys
Tyr
Ser
Ser
Thr
200

Lys

Cys

Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Ser
25

Pro
Ser
Asp
Glu
Tyxr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
val

425
Gln

-170-

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Ala
Ser
Thr
Pro
Val
170
Ser
Ile
Val
Ala
Pro
250
Val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

val
Tyr
Gln
Lys
Ser
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Lys
Thr
Gly
Tyr
60

Ser

Ala

‘Asp

Lys
Gly
140
Pro
Thr

val

Asn

Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Lys
Phe
Leu
45

Ala

Asn

Val

Val
Val
205
Lys
Leu
Thr
Val
Val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu
Ser
Ser
445

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350

Val

val

Pro

Thr

Val
430
Leu

Gly
15

sSer
Trp
Lys
Val
Phe
95

Gly
Ser
Ala
val
Ala
175
val
His

Cys

Gly

Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
val
415

Met

Ser

Ala
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro



<220>
<223>
<400>
Gln Val Gln Leu

1

hz208F2 chudi ning HO052,

68

Ser Val Lys

Tyr
Gly
Gln
65

Met

Ala

Gly

Met
Trp
50

Gly
Glu

Ser

Thr

<210>
<211l>
<212>
<213>
<220>
<223>
<400

Gln
1.
Ser
Tyr
Gly
Gln
65
Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Lys
225
Pro
Ser

Asp

Asn

Val
Val
Met

Trp

Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
Ser
Arg

Pro

Ala

His
35
Ile

Arg

Leu

Pro

Leu

115
59

449
PRT

Val
20

Trp
Trp
Val
Ser
Met

100
vVal

val
5
Ser
val
Pro
Thr
Ser
85
Ile

Thr

Gln Ser Gly

Cys
Arg
Gly
Met
70

Leu

Thr

Val

Lys
Gln
Asp
55

Thr
Arg

Pro

Ser

Trinh ty nhan tao

Ala
Ala
40

Gly

Arg

‘Ser

Asn

Ser
120

31232

VH

Ala
Ser
25

Pro
Ser
Asp
Glu

Tyr
105

Glu
10

Gly
Gly
Thr
Thr
Asp

90
Ala

Val
Tyxr
Gln
Lys
Ser
75

Thr

Met

Lys

Thr

Tyr
60
Thr

Ala

hz208F2 chudi ning HO052 chidu dai diy du

€9

Gln Leu Val

Lys
His
35

Ile
Arg
Leu
Pro
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu

275
Lys

Val
20

Trp
Trp
val
Ser
Met
100
Val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260

Val

Thr

5
Ser

Val
Pro
Thr
Ser
85

Ile

Thr

Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu

Lys

Lys

Gln
Cys
Arg
Gly
Met
70

Leu
Thr
Val
Ser
Lys
150
Leu
Leu
Thr
Val
Pro
230
Phe
Val

Phe

Pro

ser
Lys
Gln
Asp
55

Thr

Arg

Pro

Ser
135
Asp
Thr
Tyxr
Gln
Asp
215
Pro
Pro
Thr

Asn

Arg

Gly
Ala

Ala
40

Gly 8

Arg
Sexr
Asn
Ser
120
Lys
TYI‘
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp

280
Glu

Ala
Ser

25
Pro

Glu
Tyxr

105
Ala

Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
Val
265

Tyxr

Glu

-171-

Glu

Thr
Pro
Val
170
Ser
Ile
vVal
Ala
Pro
250
vVal

Val

Gln

Val

Tyx

- Gln

Lys
Ser

75
Thr

Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val

Asp

Tyr

Tyx
60

Thr
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu
Asp
Asp

Gly

Asn

Lys
Phe
L=au

45
Ala

Lys
Phe
Leu
45

Ala
Ser
val
Tyr
Gly
125
Gly
vVal
Phe
val
Val
205
Lys
Leu
Thr
vVal
val

285
Ser

Pro
Thr
30

Glu
Gln

Thr

. Tyr

Trp
110

Pro
Thr
30

Glu

Gln

Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270

Glu

Thr

Gly
15

Ser
Trp
Lys
val
Phe

95
Gly

Gly
15

Ser
Trp
Lys
Val
Phe
95

Gly
Ser
Ala
Val
Ala

175
Val

Met
255
His

val

Tyr

Ala
Tyr
Met

Phe

Ala
Tyr
Met
Phe
Tyr
80

Cys
Gln
vVal
Ala
Ser
160
val
Pro
Lys
Asp
Gly
240
Ile
Glu
His

Arg



290
Val Val
305

Ser

Glu Tyr Lys

Lys Thr Ile

Thr Leu Pro

Thr Cys
370

355
Leu

Glu Ser Asn

385
Leu Asp

sSer

Lys Ser Arg

Glu Ala Leu

Gly
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Val

Ser Val
Tyr Ile

Gly Trp
50

435

70
120
PRT

val
Cys
Ser
340
Pro
val
Gly
Asp
Trp

420
His

Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

295
val

Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Trinh ty nhdn tac

Leu
Asn
Gly
Glu
360
Tyxr
Asn
Phe

Asn

Thr
440

hz208F2 chudi ning HO057,

70
Gln

Lys
His

35
Ile

Gln Gly Arg

65

Met Glu Leu

Ala Ser
Gly Thr

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Val
1

Ser Val

Tyr Ile

Gly Trp
50

Gln Gly

65

Met Glu

Ala Ser

Leu

115
71
449
PRT

Trinh ty nhdn tao

Leu
vVal
20

Trp
Trp
Val
Ser
Met

100
vVal

vVal
5

Ser
Val

Pro

Thr

Gln
Cys
Arg
Gly
Met

70
Leu

Ser
Lys
Gln
Asp
55

Thr
Arg

Pro

Ser

Gly
Ala
Ala
40

Gly
Arg
Ser

Asn

Ser
120

31232

His
Lys
Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

VH

Ala
Ser
25

Pro
Ser
Asp

Glu

Tyr
105

Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

Asp
90
Ala

300
Asp Trp
315
Leu Pro

Arg Glu

Lys Asn

Asp Ile
380

Lys Thr

395

Ser Lys

Ser Cys

Ser Leu

Val Lys
Tyr Thr
Gln Gly
Lys Tyr
60

Ser Thr
75

Thr Ala

Met Asp

hz208F2 chudi ning HO057 chidu dai ddy du

71
Gln

Lys
His
35

Ile
Arg

Leu

Pro

Leu
Val
20

Trp
Trp
val

Ser

Met

Val
5

Ser
Val
Pro
Thr
Ser

85
Ile

Gln
Cys
Arg
Gly
Met
70

Leu

Thr

Ser
Lys
Gln
Asp
55

Thr

Arg

Pro

Gly
Ala
Ala
40

Gly
Arg

Ser

Asn

Ala
Ser
25

Pro
Ser
Asp

Glu

Tyr

-172-

Glu
10

Gly
Gly
Thr
Lys
Asp

920
Ala

Val Lys
Tyr Thr
Gln Gly
Lys Tyr
60

Ser Thr
75

Thr Ala

Met Asp

Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Lys
Phe
Leu
45

Ala
Asn

Val

Tyr

Lys
Phe
Leu
45

Ala
Asn

val

Tyr

Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

Pro
Thr
30

Glu
Gln
Thr

Tyr

Trp
110

Pro
Thr
30

Glu
Gln
Thr

Tyr

Trp

Gly
Ile
335
Val
Ser
Glu
Pro
val
415

Met

Ser

Gly
15

Ser
Trp
Lys
vVal
Tyxr

95
Gly

Gly
15

Ser
Trp
Lys
Val
Tyr

95
Gly

Lys
320
Glu
Tyr
Leu
Trp
val
400
Asp
His

Pro

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gln

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gln



Gly
Phe
Leu
145
Trp

Leu

Ser

Lys
225
Pro

cer

val
305

Glu

Lys

Thr
Glu
385
Leu
Lys

Glu

Gly

Thr
Pro
130
Gly
Asn
Gln
Ser
sSer
210
Thr

Ser

Arg

Ala
290
Val
Tyr
Thr
Leu
Cys
370
Ser
Asp

Ser

Ala

<210>
<211>
<212>
<213>
<220>

<223>

<400>

Gln
Ser
Tyr
Gly
Gln

65
Met

Val
Val
Met
Trp
50

Gly

Glu

Leu
115
Leu

Cys

Ser

Ser
Ser
195
Asn

His

val

Glu

275
Lys

Ser

Lys

Ile

Pro

355
Leu

Asn

Ser

Arg

Leu
435

72

120
PRT
Trinh tu nhdn tao

Gln
Lys
His
35

Ile

Arg

Leu

100
Val

Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260

Val

Thr

Val

Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

Leu
Val
20

Trp
Trp

val

Ser

Thr
Pro
Val
Ala
165

Gly

Gly

Cys
Leu

245
Glu

Lys

vVal
5

Ser
val
Pro

Thr

Ser

vVal
Ser
Lys
150
Leu
Leu
Thr
vVal
Pro
230
Phe
Val
Phe

Pro

Thr
310

val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Gln
Cys
Arg
Gly
Met

70
Leu

Ser Ser
120

Ser Lys

135

Asp Tyr

Thr Ser
Tyr Ser

Gln Thr
200

Asp Lys

215

Pro Cys

Pro Pro
Thr Cys
Asn Trp
280
Arg Glu
295
Val Leu
Ser Asn
Lys Gly
Giu Glu
360
Phe Tyr
375
Glu Asn
Phe Phe
Gly Asn

Tyr Thr

31232

105
Ala

Ser
Phe
Gly
Leu
185
Tyxr
Arg
Pro
Lys
Val
265
Tyr

Glu

His

Lys
Gln
345
Met
Pro
Asn
Leu
val

425
Gln

440

hz208F2 chudi ning H068,
72

Ser Gly
Lys Ala

Gln Ala
40

Asp Gly

55

Thr Arg

Arg Ser

VH
Ala
Ser
25
Pro
Ser

Asp

Glu

-173-

Ser
Thr
Pro
Val
170
Ser
Ile
vVal
Ala
Pro
250
vVal
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

Glu
10

Gly
Gly
Thr

Thr

Asp

Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
vVal
Asp

Tyr

Asp
315

Leu

Asp
Lys
395
Ser

Ser

Ser

Val
Tyr
Gln
Lys
Ser

75
Thr

Lys
Gly
140
Pro

Thr

Val

Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Lys
Thr
Gly
Tyr
60

Thr

Ala

Gly
125
Gly
vVal
Phe
vVal
vVal
205
Lys
Leu
Thr
val
val
285

Ser

Leu

Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Lys
Phe
Leu
45

Ala

Asn

val

110
Pro

Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu

Thr

Asn

Pro
Gln
350
Val
val
Pro
Thr
Val

430
Leu

Pro
Thr
30

Glu
Gln

Thr

Tyr

Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His

val

Ile
335
vVal
Ser
Glu
Pro
val
415
Met

Ser

Gly
15

Ser
Trp
Lys

val

Phe

vVal
Ala
Ser
160
val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg

Lys
320

Tyr
Leu
Trp
Val
400
Asp
His

Pro

Ala
Tyr
Met
Phe
Tyr

80
Cys



85

31232

90

95

Ala Ser Pro Met Ile Thr Pro Asn Tyr Ala Met Asp Tyr Trp Gly Gln

100

Gly Thr Leu Val Thr Val Ser Ser

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Vval
1

Ser Val

Tyr Met

Gly Trp
50

Gln Gly

€5

Met Glu

Ala Ser

Gly Thr

Leu Gly
145
Trp Asn

Leu Gln
Ser Ser

Pro Ser
210

Lys Thr

225

Pro Ser

Ser Arg
Asp Pro

Asn Ala
290

Val val

305

Glu Tyr

Lys Thr
Thr Leu

Thr Cys
370

Glu Ser

385

Leu Asp

115
73
449
PRT

Trinh ty nhan tao

120

105

hz208F2 chudi ning H068 chiédu dai day du

73
Gln

Lys
His
35

Ile
Arg
Leu
Pro
Leu

115
Leu

Ser
195
Asn
His
vVal
Thr
Glu
. 275
Lys
Ser
Lys
Ile
Pro
355
Leu

Asn

Ser

Leu
vVal
20

Trp
Trp
val
Ser
Met
100
val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
vVal
Thr
Val
Cys
Ser
340
Pro
Val

Gly

Asp

Val Gln Ser

5
Ser

Val
Pro
Thr
Ser
85

Ile
Thr
Pro
Val
Ala
165
Gly
Gly
I.IYS
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys

Gln

Gly

Cys
Arg
Gly
Met
70

Leu
Thr
val
Ser
Lys
150
Leu
Leu
Thr
val
Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro

390
Ser

Lys
Gln

Asp
55

Thr .

Arg

Pro

Ser ¢

Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
Val
Ser
Lys
Glu
Phe
375

Glu

Phe

Gly
Ala

Ala

sSer
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyr

Asn

Phe

Ala
Ser
25

Pro

Ser

Tyx
105

r Ala

Ser
Phe
Gly

Leu
185

Tyxr 1

Arg
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro

Asn

Leu

-174-

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Ala
Ser
Thr
Pro
Val

170
Ser

Val
Ala
Pro

250
val

Vaf

Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr

Tyr

Val
Tyr
Gln
Lys
Ser
75

Thr
Met
Thr
Ser
Glu

155
His

Pro
235
Lys
vVal
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys

395
Ser

Lys
Thr
Gly

Tyr
60

Thr

Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380

Thr

Lys

Lys
Phe
Leu

45
Ala

val
Val
205
Lys

Leu

Val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala

Thr

Leu

110

Pro
Thr
30

Glu
Gln
Thr
Tyxr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
val

Pro

Thr

Gly
15

Ser
Trp

Lys

Val

val
Ala
175
vVal

His

Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu

Pro

vVal

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gln

vVal

Ser
160
vVal
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyxr
Leu
Trp
Val

400
Asp



405

Lys Ser Arg Trp Gln Gln Gly Asn

420

Glu Ala Leu His Asn His Tyr Thr

Gly

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Gln
1
Ser
Tyr
Gly
Gln
65
Met
Ala

Gly

val
vVal
Met
Trp
50

Gly
Glu

Ser

Thr

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Gln

q
4

Ser
Tyr
Gly
Gln
65

Met
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

Val
val
Met
Trp
50

Gly
Glu
Ser
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser

435

74
120
PRT

Trinh tu nhdn tao

440

hz208F2 chudi ning HO70,

74
Gln Leu

Lys Val
20

His Trp

35

Ile Trp

Arg Val
Leu Ser

Prc Met
100
Leu Val
115
75
449
PRT

vVal
5
Ser
Val
Pro
Thr
Ser
85
Ile

Thr

Gln
Cys
Arg
Gly
Met
70

Leu

Thr

Val

Ser
Lys
Gln
Asp

55
Thr

Trinh tu nhé&n tao

Gly
Ala
Ala

40
Gly

Asn

Ser
120

31232

410

415

Val Phe Ser Cys Ser Val Met His

425

430

Gln Lys Ser Leu Ser Leu Ser Pro

VH

Ala
Ser
25

Pro
Ser
Asp

Glu

Tyxr
105

Glu
10

Gly
Gly
Thr
Thr
Asp

90
Ala

Val
Tyxr
Gln
Lys
Ser
75.

Thr

Met

Lys
Thr
Gly
Tyr
60

Thr

Ala

Asp

hz208F2 chudi ning HO70 chidu dai diy da

75
Gln Leu

Lys Val
20
His Trp

35
Ile Txp

Arg Val
Leu Ser

Pro Met
100

Leu Val

115

Leu Ala

Cys Leu
Ser Gly

Ser Ser
180
Ser Leu
195
Asn Thr

Val
5
Ser
val
Pro
Thr
Ser
85
Ile
Thr
Pro
val
Ala
165
Gly
Gly

Lys

Gln
Cys
Arg
Gly
Met
70

Leu
Thr
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Ser Gly Ala

Lys
Gln
Asp
55

Thr
Arg
Pro
Ser
Ser
135
Asp
Thr
Tyr

Gln

Asp

Ala

25

Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys
Tyxr
Ser
Ser
Thr

200
Lys

Ser
Pro
Ser
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185

Tyr

Arg

-175-

Glu

10
Gly

Gly
Thr
Thr
Asp
90

Ala
Ser
Thr
Pro
val

170
Ser

Ile

val

Val
Tyr
Gln
Lys
Ser
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys

Glu

Lys
Thr
Gly
Tyr
60

Thr

Ala

Asp

Gly
140
Pro
Thr
vVal

Asn

Pro

445

Lys
Phe
Leu
45

Ala
Ser

Val

Tyxr

Lys

Phe

30

Leu
45

Ala
Ser
Val
Tyr
Gly
125
Gly
val
Phe
Val
val

205
Lys

Pro
Thr
30

Glu
Gln
Thr

Tyr

Trp
110

Pro
Thr
Glu
Gln

Thr

"Tyr

Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Gly
15

Ser
Trp
Lys
Val
Tyxr

95
Gly

Gly
15

Ser
Trp
Lys
vVal
Tyr
95

Gly
Ser
Ala
Val
Ala
175
vVal
His

Cys

Ala
Tyx
Met
Phe
Tyr
80

Cys

Gln

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gln

vVal

Ala

Ser
160
Val
Pro

Lys

Asp



210

Lys Thr His

225

Pro Ser Val

Ser Arg Thr

Asp Pro Glu

275

Asn Ala Lys

290
vVal Vval
305

Ser

Glu Tyr Lys

Lys Thr Ile

Thr Leu Pro

Thr Cys
370

355
Leu

Glu Ser Asn

385

Leu Asp Ser

Lys Ser Arg

Glu Ala Leu

Gly

<210>
<211>
<212>
<213>
<220>
<223 >
<400>

435

76
120
PRT

Thr
Phe
Pro
260
Val
Thr
Val
Cys
Ser
340
Pro
Val
Gly
Asp
Tro
420
His

Trinh tu

Cys
Leu
245
Glu
Lys
Lys
Leu
]-JYS

325
Lys

Lys
Gln
Gly
405
Gln

Asn

Pro
230
Phe
Val
Phe
Pro
Thr
310
Val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

215
Pro

Pro
Thr
Asn
Arg
295
val
Ser
Lys
Glu
Phe
375
Glu
Phe
Gly

Tyr

nhén tao

Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360
Tyxr

Asn

Phe

Thr
440

hz208F2 chudi ning HO71,

76

Gln Val Gln Leu

1
Ser Val

Tyr Met

Gly Trp
50

Gln Gly

65

Met Glu

Ala Ser
Gly Thr

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Lys

His
35
Ile

Arg
Leu
Pro
Leu
115
77

449
PRT

Trinh tyu nhadn tao

vVal
20

Trp
Trp
val
Ser
Met

100
Val

val
5
Ser
vVal
Pro
Thr
ser
85
Ile

Thr

Gln Ser Gly

Cyé
Arg
Gly
Met
70

Leu

Thr

Val

Lys
Gln
AsSp
55

Thr
Arg

Pro

Ser

Ala
Ala
40

Gly
Arg
Ser

Asn

Ser
120

31232

Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

Ala
sSer
25

Pro

Ser

Glu

Tyr
105

Ala
Pro
250
Vval
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410

Phe

Lys

Glu
10

Gly
Gly
Thr
Thr
Asp

20
Ala

Pro
235
Lys
val
Asp
Tyxr
Asp
315
Leu
Arg
Lys
Asp
Lys
3595
Ser

Ser

Ser

Val
Tyr
Gln
Lys
Ser
75

Thr

Met

220
Glu

Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys
Cys

Leu

Lys
Thr
Gly
Tyxr
Thr
Ala

Asp

hz208F2 chudi ning HO71 chiéu dai day du

77

Leu
Thr
Val
vVal
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu
Ser

Ser
445

Lys
Phe
Leu
45

Ala
Asn

vVal

Tyr

Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
vVal

430
Leu

Pro
Thr
30

Glu
Gln
Thr

Tyr

Trp
110

Gly
Met
255
His
val
Tyxr
Gly
Ile
335
val
Ser

Glu

Pro

vVal

415
Met

Ser

Gly
15

Ser
Trp
Lys
Val
Tyr

95
Gly

Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyxr
Leu
Trp
Val
400
Asp
His

Pro

Ala
Tyr
Met
Phe
Tyr
80

Cys

Gln

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

1

5

10

15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
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Tyxr
Gly
Gln
65

Met
Ala
Gly
Phe
Leu
145

Trp

Leu

Pro
Lys
225
Pro
Ser
Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys

Glu

Gly

Met
Trp
50

Gly
Glu
Ser
Thr
Pro
130
Gly
Asn
Gln
Ser
Ser
210
Thr
ser
Arg
Pro
Ala
290

vVal

Tyr

»Thr

Leu
Cys
370
Ser
Asp

Ser

Ala

<210>
<211l>
<212>
<213>
<220>
<223>
<400>
Gln Val Gln Leu Val Gln Ser Gly

1

His
35

Ile
Arg
Leu
Pro
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
vVal
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
Asn
Ser

Arg

Leu
435

78
120
PRT

Trinh tu nhdn tao

20
Trp

Trp
Val
Ser
Met
100
val
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
Val
Thr
val
Cys
Ser
340
Pro
Val
Gly
Asp
Trp

420
His

val
Pro
Thr
Ser
85

Ile
Thr
Pro
vVal
Ala
165
Gly
Gly

Lys

Cys

Leu

245
Glu

Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405

Gln

Asn

Arg
Gly
Met
70

Leu
Thr
Val
Ser
Lys
150
Leu
Leu
Thr
val
Pro
230
Phe
Val
Phe
Pro
Thr
310
val
Ala
Arg
Gly
Pro
390
Ser

Gln

His

Gln
Asp
55

Thr
Arg

Pro

Ser

Ser
135
Asp
Thr
Tyr
Gln
AsSp
215
Pro
Pro
Thr
Asn
Arg
295
vVal
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyxr

Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys
Tyxr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asn
Gly
Glu
360

Tyr

Asn

.Phe

Asn

Thr
440

hz208F2 chudi ning H076,

78

5

31232

25
Pro

Ser
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyxr
Arg
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
Val

425
Gln

VH

Gly
Thr

Thr

Gln
Lys

Ser

- 75

Asp
90

Ala
Ser
Thr
Pro
vVal
170
Ser
Ile
val
Ala
Pro
250
val
Val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyxr
410

Phe

Lys

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser

Ser

Ser

Gly
Tyr
60

Thr
Ala
Asp
Lys
Gly
140
Pro
Thr
Val
Asn
Pro
220
Glu
AsSp
Asp
Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys

Leu

Leu
45

Ala
Asn
val
Tyr
Gly
125
Gly
Val
Phe
val
Val
205
Lys
Leu
Thr
Val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

30
Glu

Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
val

430
Leu

Trp
Lys
Val
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly
Ile
335
Val
Ser
Glu
Pro
Val
415

Met

Ser

Met
Phe
Tyr
80

Cys
Gln
val
Ala
Ser
160
val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

Ala Glu Val Lys Lys Pro Gly Ala
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Ser
Tyr
Gly
Gln
65

Met

Ala

Gly

Val
Ile
Trp
50

Gly
Glu

Ser

Thr

<210>
<211>
<212>
<213>
«220>
<223>
<400>

Tyr
Gly
Gln
65

Met
Ala
Gly
Phe
Leu

145
Trp

Ser
Pro

Lys

225

Pro
Ser
Asp
Asn
Val

305
Glu

Val
Val
Ile
Trp
50

Gly

Glu

Pro
130
Gly

Asn

Gln

Ser
210
Thr
Ser
Arg
Pro
Ala
290
Val

Tyr

Lys

His
35
Ile

Arg
Leu
Pro
Leu
115
79

449
PRT

Trinh tu nhdn tao

val
20

Trp
Trp
Val
Ser
Met

100
Val

Ser

vVal

Pro

Thr

Ser

85

Ile

Thr

Cys
Arg
Gly
Met
70

Leu

Thr

val

Lys
Gln
Asp
55

Thr
Arg

Pro

Ser

Ala
Ala
40

Gly
Arg
Ser

Asn

Ser
120

31232

Ser
25

Pro
Ser
Asp

Glu

Tyxr
105

Gly
Gly
Thr
Thr
Asp

90
Ala

Tyr
Gln
Lys
Ser
75

Thr

Met

Tyr
60

Thr
Ala

Asp

hz208F2 chudi ning HO76 chidu dai ddy du

79
Gln

Lys
His
35

Ile
Arg
Leu
Pro
Leu
115
Leu
Cys
Ser
Ser
Ser
195
Asn
His
Val
Thr
Glu
275
Lys

Ser

Lys

Leu
val
20

Trp
Trp
Val
Ser
Met
100
vVal
Ala
Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
vVal
Thr

vVal

Cys

val
5
Ser
Val
Pro
Thr
Ser
85
Ile
Thr
Pro
Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys

Leu

Lys
325

Gln
Cys
Arg
Gly
Met
70

Leu

Thr

val

Lys
150
Leu
Leu
Thr
val
Pro
230
Phe
vVal
Phe
Pro
Thr

310
Val

Ser

Asp
55

Thr
Arg

Pro

1071
[0)]
o}

- Ser

135
Asp

Thr
Tyr

Gln

“AsSp

215
Pro

Pro
Thr
Asn
Arg
295

Val

Ser

Gly

Ala
40

Gly
Arg
Ser
Asn
Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Glu

Leu

Asn

Ala
Ser
25

Pro
Ser
Asp
Glu
Tyr
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
Val
265
Tyr
Glu
His

Lys

-178-

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Ala
Ser
Thr
Pro
val
170
Ser
Ile
Val
Ala
Pro
250
val
Val
Gln

Gln

Ala
330

Val
Tyxr
Gln
Lys
Ser
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
val
Asp
Tyr
Asp

315
Leu

Lys
Thr
Gly
Tyr
60

Thr
Ala

Asp

Lys

‘Gly

140
Pro

Thr
Val
Asn
Pro
220
Glu
Asp
Asp
Gly
Asn
300

Trp

Pro

Phe
Leu
45

Ala
Ser

Val

Tyr

Lys
Phe
Leu
45

Ala
Ser
val
Tyr
Gly
125
Gly
val
Phe
val
val
205
Lys
Leu
Thr
Val
val
285
ser

Leu

Ala

Thr
30

Glu
Gln
Thr

Tyxr

Trp
110

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr

Asn

Pro

Ser
Trp
Lys
Val
Tyxr

95
Gly

Gly
15

Ser
Trp
Lys

val

Tyr
95

-

Gly
Ser
Ala
Val
Ala
175
Val
His
Cys
Gly
Met
255
His
Val
Tyr
Gly

Ile
335

Tyr
Met
Phe
Tyxr
80

Cys

Gln

Ala
Tyr
Met
Fhe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
vVal

Pro

Lys

-Asp

Gly
240
Ile
Glu
His
Arg
Lys

320
Glu



Lys Thr
Thr Leu

Thr Cys
370

Glu Ser

385

Leu Asp

Lys Ser
Glu Ala

Gly
<210>
<211>
<212>
«<213>
<220>
<223>
<400>
Gln Vval
1

Ser Val

Tyr Ile

Gly Trp
50

Gln Gly

65

Met Glu

Ala Ser
Gly Thr

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Vval
1

Ser Val

Tyr Ile
Gly Trp
50

Gln Gly
65

Met Glu
Ala Ser
Gly Thr

Phe Pro
130

Ile

Pro
355
Leu

Arg

Leu
435

80
120
PRT

Ser
340
Pro
Vval
Gly
AsSp
Trp

420
His

Lys
Ser
Lys
Gln
Gly
405

Gln

Asn

Ala
Arg
Gly
Pro
390
Ser

Gln

His

Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Trinh ty nhan tao

Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

hz208F2 chudi ning HO077,

80
Gln

Lys
His
35
Ile
Arg
Leu
Pro
Leu
115
81

449
PRT

Leu
Val
20

Trp

Trp

Val

Met
100
Val

Val

5

Ser
Val
Pro
Thr
Ser
85

Ile

Thr

Gln

Cys

Met
70
Leu

Thr

vVal

Ser
Lys
Gln
Asp
55

Thr
Arg

Pro

Ser

Trinh ty nh&n tao

Gly
Ala
Ala
40

Cly
Arg
Ser
Asn

Sex
120

31232

Gln Pro
345
Met Thr

Pro Ser
Asn Tyr

Leu Tyr
410

Val Phe

425

Gln Lys

VH

Ala Glu
10

Ser Gly

25

Pro Gly

Ser Thr
Asp Thr
Glu Asp

90
Tyr Ala

Arg

Lys

Lys
395
Ser

Ser

Ser

Val
Tyr
Gln
Lys
Ser
Thr

Met

Glu
Asn
Ile
380
Thr

Lys

Leu

Lys
Thr
Gly
Tyr
60

Thr

Ala

Asp

hz208F2 chudi n&ng HO077 chidu dai diy du

81
Gln

Lys
His
35

Ile
Arg
Leu
Pro
Leu

115
Leu

Leu
val
20

Trp
Trp
vVal
Ser
Met
100

Val

Ala

Val
5
Ser
Val
Pro
Thr
Ser
85
Ile
Thr

Pro

Gln Ser Gly

Cys
Arg
Gly
Met
70

Leu
Thr

val

Ser

Lys
Gln
Asp
55

Thr
Arg
Pro

Ser

Ser
135

Ala
Ala
40

Gly
Arg
Ser
Asn
Ser

120
Lys

Ala Glu Val Lys

10
Ser Gly
25
Pro Gly

Ser Thr

Asp Thr

Glu Asp
90

Tyr Ala

105

Ala Ser

Ser Thr

-179-

Tyr
Gln
Lys
Ser
75

Thr
Met

Thr

Ser

Thr

Ala
Asp
Lys

Gly
140

Pro
Gln
365
Ala
Thr

Leu

. Ser

Ser
445

Lys
Phe
Leu
45

Ala
Ser

val

Tyxr

Lys
Phe
Leu
45

Ala
Ser
Val
Tyr
Gly

125
Gly

Gln
350
Val
Val
Pro
Thr
val

430
Leu

Pro
Thr
30

Glu
Gln
Thr
Tyr

Trp
110

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp
110

Pro

Thr

Val
Ser
Glu
Pro
val
415

Met

Ser

Trp
Lys
Val
Phe

95
Gly

Gly
15

Ser
Trp
Lys
Val
Phe
95

Gly

Ser

Ala

Tyr
Leu
Trp
val
400
Asp
His

Pro

Ala
Tyr
Met
Phe
Tyxr
80

Cys

Gln

Ala
Tyr
Met
Phe
Tyr
80

Cys
Gln

Val

Ala



Leu
145
Trp
Leu
Ser
Pro
Lys

225
Pro

Asp
Asn
Val
305
Glu
Lys
Thr
Thr
Glu

385
Leu

Gly

Gly Cys
Asn Ser
Gln Ser

Ser Ser
195

Ser Asn

210

Thr His

Ser Val
Arg Thr

Pro Glu
275

Ala Lys

290

Val Ser

Thr Ile

Leu Prc
355

Cys Leu

376

Ser Asn

Asp Ser

Ser Arg

Ala Leu

435

<210> 82
<211> 512
<212> PRT

<213>

<220>

<223>

<400> 82

Met
1
Leu
Cys
Leu
Ser
65
Ile
Gly
Tyr

Gly

Lys Ser
Phe Leu

Gly Pro
35

Glu Asn

50

Lys Ala

Thr Glu
Asp Leu
Asn Tyr

115
Leu Tyr

Leu
Gly
Ser
180
Leu
Thr
Thr
Phe
Pro
260
vVal
Thr
Val
Cys
Ser
340
Pro
Val-

Gly

Trp
420
His

Gly
Ser
20

Gly
Cys
Glu
Tyxr
Phe
100
Ala

Asn

Val
Ala
165
Gly
Gly
Lys
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325

Lys

Ser

Gln
Gly
405
Gln

Asn

Pau tan cing

Ser
5
Ala
Ile
Thr
Asp
Leu
85
Pro

Leu

Leu

Lys
150
Leu
Leu
Thr
val
Pro
230
Phe
Val
Phe

Pro

Thr
310

‘Vval

Ala
Arg
Gly
Pro
390
Ser

Gln

His

Asp
Thr
Tyr
Gln
Asp
215
Pro
Pro
Thr
Asn
Arg
295
val
Ser
Lys
Glu
Phe
375
Glu
Phe

Gly

Tyr

Trinh tu nhan tao

Tyr
Ser
Ser
Thr
200

Lys

Cys

Cys
Trp
280
Glu
Leu
Asn
Gly
Glu

360
Tyr

Phe
Asn

Thr
440

31232

Phe
Gly
Leu
185
Tyr
Arg
Pro
Lys
Val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro
Asn
Leu
val

425
Gln

Pro
Val
170
Ser
Ile
vVal
Ala
Pro
250
Val
val
Gln
Gln
Ala
330

Pro

Thr

Tyr

Tyr
410
Phe

Glu
155
His
Ser
Cys
Glu
Pro
235
Lys
Val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys
395
Ser
Ser

Ser

Pro

Thr

val

Asn

Pro

220
Glu

"Asp

Gly
Asn
300
Trp
Pro
Glu
Asn
Ile
380
Thr

Lys

Leu

vVal
Phe
val
val
205
Lys
Lgu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Ser
445

Thr
Pro
Thr
190
Asn
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
Val
Val
Pro
Thr
Val

430
Leu

val
Ala
175
Val
His
Cys
Gly
Met
255
His
val
Tyr
Gly
Ile
335
val
Ser
Glu
Pro
Val
415

Met

Ser

Ser
160
Val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
Val
400
Asp
His

Pro

N IGF-1R ECD dugc dét bién véi arginin & vi

Gly Gly Gly

Ala
Asp
Val
Tyr
70

Leu
Asn

val

Arg

Leu
Ile
Ile
55

Arg
Leu
Leu

Ile

Asn

Ser
Arg
40

Glu
Ser
Phe
Thr
Phe

120
Ile

Ser
Leu
25

Asn
Gly
Tyxr
Arg
Val
105
Glu

Thr

-180-

Pro Thr Ser

10
Trp

Asp
Tyr
Arg
vVal
90

Ile

Met

Arg

Pro
Tyr
Leu
Phe
75

Ala
Arg

Thr

Gly

Thr
Gln
His
60

Pro
Gly
Gly

Asn

Ala

Leu
Ser
Gln
45

Ile
Lys
Leu
Trp
Leu

125
Ile

Trp
Gly
30

Leu
Leu
Leu
Glu
Lys
110
Lys

Arg

Gly
15

Glu
Lys
Leu
Thr
Ser
95

Leu

Asp

Ile

Leu
Ile
Arg
Ile
Val
80

Leu
Phe

Ile

Glu

tri sb 494



130

Lys Asn Ala

145

Leu Asp Ala

Glu Cys

Glu Lys

Gly

Thr
195

Asn Arg Cys

210

Thr Glu Asn

225

Ala Pro Asp

Ala Gly Vval

Gly Trp Arg

275

Glu Ser Ser

290

Qwa
0B

1
0
34

Glu Cys

s Ile Pro

Lys Thr Lys

Cys Thr Ile

Asn Ile
370

355

Ala

Thr Gly Tyr

385

Phe Leu Lys

Asn Tyr
Asp Trp

Ala Phe

450
Val Thr
465

Ser
Asp
435

Asn

Gly

Asn Asn Gly

Ser Thr

<210>
<211>
<212>
<213>
<220>
«<223>
<400>

Thr

83
941
PRT

Trinh ty nhén tao

Asp
Val
Asp
180
Thr

Gln

Asn

Thr
Glu

Thr
500

Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245

Val

Val

Leu
405
Tyr

s Arg

LyS
Lys
Arg

485
Ser

Manh Cl chuta

83

Met Lys Ser Gly

1

Leu Phe Leu Ser
20
Cys Gly Pro Gly

35

Leu Glu Asn Cys

50

Ser Lys Ala Glu

Ser

5

Ala
Ile
Thr

Asp

Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Glu
Gly
310
Gly
Asp
Gly
Leu
Ile
390
Arg
Val
Asni
Len
Gly

470
Ala

135
Tyr

Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro
Ser
Asn
Glu
375

Arg

Leu

Cys
455
Arg

Ser

As1

Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp
280
Phe
Ile
Cys
val
Leu
360
Asn
His
Ile
Asp
Thr
440

Val

Gln

Arg

31232

Ser
Ile
Thr

185
Tyxr

Pro
Val
Pro
265
Phe
Val
Arg
Pro
Thr
345

Leu

Phe

Leu
Asn
425
Ile
Ser
Ser

Glu

Ile
505

Thr Val
155

Val Gly

170

Met Glu

Asn Tyr
Thr Cys

Glu Cys
235

Ala Cys

250

Pro Asn

Cys Ala
Ile His

Ihsn Gly
315

Lys Val

330

Ser Ala

Ile Asn
Met Gly

His Ala
395

Gly Glu

410

Gln Asn

Lys Ala
Glu Ile

Lys Gly
475

Ser Asp

490

Ile Ile

trinh tu danh d&u His

Gly
Ala
Asp
val

Tyr

Gly Gly Ser

Leu Ser Leu

25

Ile Arg Asn

40

Ile Glu Gly

55

Arg Ser Tyr

Pro Thr
10

Trp Pro
Asp Tyr

Tyr Leu

Arg Phe

-181-

Thr
Asn
Asp
300
Ser
Cys
Gln
Ile
Leu

380
Leu

Leu
Gly
Tyr

460
Asp

Val !

Thr

Ser
Thr
Gln
His

60
Pro

Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyxr
Ile
285
Gly
Gln
Glu
Met
Arg
365
Ile
Val
Gln
Gln
Lys
445

Arg

Ile

Leu
Ser
Gln
45

Ile

Lys

Ser
Pro
Pro
190
Trp
Arg
Ser
Tyr
Arg
270
Leu
Glu
Ser
Glu
Leu
350
Arg
Glu
Ser
Leu
Gln
430
Met
Met
Asn

Arg

His
510

Trp

Gly

30

Leu

Leu

Leu

Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
vVal
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe

495
Arg

Gly
15

Glu
Lys

Leu

Thr

Ile
160
Lys

Tyr
320
Lys
Gly
Asn
val
Ser
400
Gly
Trp
Phe
Glu
Arg
480
Thr

Tyxr

Arg
Ile

val



65
Ile

Gly
Tyr
Gly
Lys
145
Leu

Glu

Glu

Thr
225
Ala
Ala
Gly
Glu
Gln
305
Cys
Lys
Cys
Asn
Thr
385
Phe
Asn
Asp
Ala
val
465
Asn
Ser
Arg
Glu
Gly

545
Glu

Thr
Asp
Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Thr
Thr
Ile
370
Gly
Leu
Tyr
Trp
Phe
450
Thr
Asn
Thr
Pro
Ala
530

Ser

Gly

Glu
Leu
Tyr
115
Tyr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
Val
Arg
275
Ser
Cys
Pro
Lys
Ile
355
Ala
Tyr
Lys
Ser
Asp
435
Asn
Gly
Gly
Thr
Pro
515
Pro

Asn

Glu

Tyr
Phe
100
Ala
Asn
Asp
Val
Asp
180
Thr
Gln
Asn
Asn
Cys

260
Cys

Pro
Cys
Thr
340
Phe

Sexr

vVal

Phe
420
His
Pro
Thr
Glu
Thr
500
Asp
Phe

Sexr

Pro

Leu
85

Pro
Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245
val
Val
Ser
Ser
Glu
325
Ile

Lys

Glu

Leu
405
Tyr
Arg
Lys
Lys
Arg
485
Ser
Tyr
Lys

Trp

Gly
565

70
Leu

Asn
Val
Arg
Cys
150
Asn
Cys
Asn

Met

Cys
230

1

Thr
Pro
Asp
Glu
Gly
310
Gly
Asp
Gly
Leu
Ile
390
Arg
val
Asn
Leu
Gly
470
Ala
Lys
Arg
Asn
Asn

550
Ile

Leu
Leu
Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro
Ser
Asn
Glu
375
Arg
Leu
Leu
Leu
Cys
455
Arg
Ser
Asn
Asp
val
535

Met

Leu

Phe
Thr
Phe
120
Ile
Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp
280
Phe
Ile
Cys
vVal
Leu
360
Asn
His
Ile

Asp

Thr

. 440

vVal
Gln
Cys
Arg
Leu
520
Thr

Val

Leu

31232

Arg
Val
105
Glu
Thr
Ser
Ile
Thr
185
Tyr
Ser
Pro
vVal
Pro
265
Phe
val
Arg
Pro
Thr
345
Leu
Phe
Ser
Leu
Asn
425
Ile
Ser
Ser
Glu
Ile
505
Ile
Glu

Asp

His

-182-

val
90

Ile
Met
Arg
Thr
val
170
Met
Asn
Thr
Glu
Ala

250
Pro

Ile
Asn
Lys
330
Ser
Ile
Met
His
Gly
410
Gln
Lys
Glu
Lys
Ser
490
Ile
Ser
Tyr

val

Gly
570

75
Ala

Arg
Thr
Gly
Val
155
Gly

Glu

Tyr

-Cys

Cys
235
Cys
Asn
Ala
His
Gly
315
Val
Ala
Asn
Gly
Ala
395
Glu
Asn
Ala
Ile
Gly
475
Asp
Ile
Phe
Asp
Asp

555
Leu

Gly
Gly
Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser
Cys
Gln
Ile
Leu
380
Leu
Glu
Leu
Gly
Tyr
460
Asp
vVal
Thr
Thr
Gly
540

Leu

Lys

Leu
Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys
Gly
His

Tyr

Glu
Met
Arg
365
Ile
Val
Gln
Gln
Lys
445
Arg
Ile
Leu
Trp
vVal
525
Gln

Pro

Pro

Glu
Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp
Arg
Ser

Tyr

Arg
270

e Leu

Glu
Ser
Glu
Leu
350
Arg
Glu
Ser
Leu
Gln
430
Met
Met
Asn
His
His
510
Tyr
Asp

Pro

Trp

Ser
95

Leu
Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyxr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
Val
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe
495
Arg
Tyr
Ala

Asn

Thr
575

80
Leu

Phe
Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
Ser.
240
Tyr
Glu
Ala
Met
Tyxr
320
Lys
Gly
Asn
val
Ser
400
Gly
Trp
Phe
Glu
Arg
480
Thr
Tyr
Lys
Cys
Lys

560
Gln



Tyr
His
Ser
Ser
625

Leu

Leu

Thr
705
Val

Lys
785
Ile
Ala
Asp
Phe
Tyr
865
Ser
Asn
Asn

Thr

Ala
Ile
Val
610
Gln
Ser
Tyr
Ala
Glu
690

Glu

Phe

Glu
770
Glu
Asp
Ser
Ile
Leu
850
Glu
Arg
Pro

Gly

Tyr
930

<210>
<211>
<212>
<213>
<220>

<223>

<400>

Met
1

Val
Cys

Leu

Ser
65

Lys
Phe
Gly
Glu

50
Lys

Val
Arg
595
Pro
Leu
Tyr
Arg
Asp
675
Val
Ala
Glu
Arg
Arg
755
Phe
-Arg
Ile
Asn
Pro
835
Lys
Ile
Gln
Gly
Ser
915
Glu
84
939
PRT

Manh

84
Ser

Leu

Pro

35
Asn

Ala-

Tyr
580
Gly

Ser

Ile

Tyr

His
660
Gly
Cys
Glu
Asn
Arg
740
Asn
Glu
Thr
His
Phe
820
Gly
Trp
Lys
Glu
Asn
900

Trp

Asn

Trinh tu

val
Ala
Ile
val
Ile
645
Asn
Thr
Gly
Lys
Phe
725
Asp
Thr
Thr
val
Ser
805
val
Pro
Pro
Tyr
Tyr
885
Tyr

Thr

Phe

nhén tao

C2 chua

Gly
Ser
20

Gly
Cys

Glu

Ser
5

Ala
Ile
Thr

Asp

Lys
Lys
Pro
Lys
630
Val
Tyr
Ile
Gly
Gln
710
Leu
Val
Thr
Glu
Ile
790

Cys

Phe

Glu
Gly
870
Arg
Thr

Asp

Met

Ala
Ser
Leu
615
Trp
Arg
Cys
Asp
Asp
695
Ala
His
Met
Val
Tyr
775
Ser
Asn
Ala
Thr
Pro
855
Ser
Lys
Ala

Pro

His
935

Val
Glu
600
Asp
Asn
Trp
Ser
vVal
680
Lys
Glu
Asn
Gln
Ala
760
Pro
Asn
His
Arg
Trp

840
Glu

Tyr
Arg
Val

920
His

31232

Thr
585
Ile
Val
Pro

Gln

Lys
665

‘Glu

Gly
Lys
sSer
vVal
745
Asp
Phe
Leu
Glu
Thr
825
Glu
Asn
Val
Gly
Ile
905

Phe

His

Leu
Leu
Leu
Pro
Arg
650
Asp
Glu
Pro
Glu
Ile
730
Ala
Thr
Phe
Arg
Ala
810
Met
Pro
Pro
Glu

~

Gly
890
Gln
Phe

His

Thr
Tyr
Ser
Thr
635
Gln
Lys
Val
Cys
Glu
715
Phe
Asn
Tyr
Glu
Pro
795
Glu
Pro
Arg
Asn
Asp
875
Ala
Ala

Tyr

His

trinh tu danh diu His

Gly
Ala
Asp
Vai

Tyxr
70

Gly Gly Ser

Leu

Ser

Leu
25

Pro
10
Trp

Ile Arg Asn Asp

40

Ile Glu Gly Phe

55
Arg

Ser

Tyr

-183-

Arg

Thr
Pro
Tyr
Leu

Phe
75

Met
Tle
Ala
620
Leu
Pro
Ile
Thr
Cys
700
Ala
Val
Thr
Asn
Ser
780
Phe
Lys
Ala
Pro
Gly
860
Gln
Lys
Thr

Val

His
940

Ser
Thr
Gln
His

60
Pro

vVal
Arg
605
Ser
Pro
Gln
Pro
Glu
685
Ala
Glu
Pro
Thr
Ile
765
Arg
Thr
Leu
Glu
Glu
845
Leu
Arg
Leu
Ser
Pro

925
His

Leu
Ser
Gln
45

Ile

Lys

Glu
590
Thr
Asn
Asn
Asp
Ile
670
Asn
Cys
Tyr
Arg
Met
750
Thr
Val
Leu
Gly
Gly
830
Asn
Ile
Glu
Asn
Leu

910
Ala

Trp
Gly
30

Leu

Leu

Leu

Asn
Asn
Ser
Gly
Gly
655
Arg
Pro
Pro
Arg
Pro

735
Ser

Tyr
Cys
815
Ala
Ser
Leu
Cys
Arg
895

Ser

Lys

Gly
15

Glu
Lys

Leu

Thr

Asp
Ala
Ser
Asn
640
Tyr
Lys
Lys
Lys
Lys
720
Glu
Ser
Pro
Asn
Arg
800
Ser
Asp
Ile
Met
vVal
880
Leu

Gly

Thr

Leu
Ile
Arg
Ile

val
80



Ile
Gly
Tyr
Gly
Lys
145
Leu

Glu

Glu

Gln
305
Cys
Lys
Gly
Asn
Val
385
Ser
Gly
Trp
Phe
Glu
465
Arg
Thr
Tyr
Lys
Cys
545

Lys

Gln

Thr
Asp
Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser

290
Glu

Asn
370
Thr
Phe
Asn
Asp
Ala
450
vVal
Asn
Ser
Arg
Glu
530
Gly
Asp

Tyr

Glu
Leu
Tyr
115
Tyxr
Ala
Ala
Gly
Thr

195
Cys

Asp

val.

Arg
275
Ser

Cys

Pro

Thr
355
Ile
Gly
Leu
Tyr
Trp
435
Phe
Thr
Asn
Thr
Pro
515
Ala
Ser

Val

Ala

Tyr
Phe
100
Ala
Asn
Asp
Val
Asp
180
Thr
Gln
Asn
Asp
Cys
260
Cys
Asp
Pro
Cys
Lys

340
Ile

Tyr
Lys
Ser
420
Asn
Asn
Gly
Gly
Thr
500
Pro
Pro
Asn

Glu

Val

Leu
85

Pro
Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asn
245
val
Val
Ser
Ser
Glu
325
Thr
Leu
Ser
Val
Asn
405
Phe
His
Pro
Thr
Glu
485
Thr
Asp
Phe
Ser
Pro

565
Tyr

Leu
Asn
Val
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Asp
Gly
310
Gly
Ile
Lys
Glu
Lys
390
Leu
Tyr
Arg
Lys
Lys
470
Arg
Trp
Tyr
Lys
Trp
550

Gly

Val

Leu
Leu
Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Thr
Ala
Arg
Gly
295
Phe
Pro
Asp
Gly
Leu
375
Ile
Arg
val
Asn
Leu
455
Gly
Ala
Lys
Arg
Asn
535
Asn

Ile

Lys

Phe
Thr
Phe
120
Ile
Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp
280

Phe

Ile

Asn
360
Glu
Arg

Leu

Leu
440
Cys
Arg

Ser

Asn

"Asp

520
Val

Met

Leu

Ala

31232

Arg
Val
105
Glu
Thr
Ser
Ile
Thr
185
Tyr
Ser
Pro
vVal
Pro
265
Phe
Val
Arg
Pro
vVal
345
Leu
Asn
His
Ile
Asp
425
Thr
Val
Gln
Cys
Arg
505
Leu
Thr
val

Leu

Val

-184-

val
90

Ile
Met
Arg
Thr
Val
170
Leu
Asn
vVal
Glu
Ala
250
Pro

Cys

Ile

Lys
330
Thr
Leu
Phe
Ser
Leu
410
Asn
vVal
Ser
Ser
Glu
490
Ile
Ile
Glu
Asp
His

570
Thr

Ala
Arg
Thr
Gly
Ile
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Gly
Ala
His
Ser

315
vVal

Ile
Met
His
395
Gly
Gln
Arg
Glu
Lys
475
Ser
Ile
Ser
Tyr
Val
555

Gly

Leu

Gly
Gly
Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Thr
Cys
Ala
Asn
Gly
380
Ala
Glu
Asn
Ser
Ile
460
Gly
Asp
Ile
Phe
Asp
540
Asp

Leu

Thr

Leu
Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys

Gly

His

Ile
285
Asp
Gln
Gly
Gln
Ile
365
Leu
Leu
Glu
Leu
Gly
445
Tyr
Asp
val
Thr
Thr
525
Gly
Leu

Lys

Met

Glu
Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp
Arg
Ser
Tyr
Arg
270
Pro
Glu
Sser
Asp
Met
350
Arg
Ile
Val
Gln
Gln
430
Lys
Arg
Ile
Leu
Trp
510
vVal
Gln
Pro

Pro

val

Ser
95

Leu
Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr

255
Phe

Glu
335
Leu
Arg
Glu
Ser
Leu
415
Gln
Met
Met
Asn
Arg
495
His
Tyxr
Asp
Pro
Trp

575
Glu

Leu
Phe
Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
His
240
Tyxr
Glu
Ala
Met
Tyxr
320
Glu
Gln
Gly
Val
Leu
400
Glu
Leu
Tyxr
Glu
Thr
480
Phe
Arg
Tyxr
Ala
Asn
560

Thr

Asn



Asp
Ala
Ser
625
Asn
Tyr
Lys
Lys
Lys
705
Lys
Glu
Ser
Pro
Asn
785
Arg
Ser
Asp
Ile
Met
865
vVal
Leu

Gly

Thr

His
Ser
610
Ser
Leu
Leu
Tyxr
Thr
690
Thr
Val
Arg
Axrg
Glu
770
ij S
Ile
Ala
Asp
Phe
850
Tyxr
Ser

Asn

Asn

Ile
595
val
Gln
Ser
Tyr
Ala
675
Glu
Glu
Phe
Lys
Ser
755
Glu
Glu
Asp
Ser
Ile
835
Leu
Glu
Arg

Pro

Gly
915

<210>
<211>
<212>

<213>
<220>

<223>

<400>

Met
1
Leu

Cys
Leu
Ser

65
Ile

Lys
Phe
Gly
Glu
50

Lys

Thr

Gly Tyr
930

85
938
PRT

Manh
85

Ser
Leu
Pro
35

Asn

Ala

Glu-

580
Arg

Pro
Leu
Tyxr
Arg
660
Asp
Val
Ala
Glu
Arg
740
Arg
Leu
Arg
Ile
Asn
820
Pro
Lys
Ile
Gln
Gly
900

Ser

Glu

Tyxr

645

His
Gly
Cys
Glu
Asn
725
Arg
Asn
Glu
Thr
His
805
Phe
Gly
Trp
Lys
Glu
885
Asn

Trp

Asn

C3 chua

Gly
Ser
20

Gly
Cys

Glu

Tyxr

Ser
5

Ala
Ile
Thr

Asp

Leu

Ala
Ile
Val
630
Ile
Asn
Thr
Gly
Lys
710
Phe
Asp
Thr
Thr
Val
790
Ser
Val
Pro
Pro
Tyr
870
Tyr
Tyxr

Thr

His

Trinh- ty nhdn tao

Lys
Pro
615
Lys
vVal
Tyr
Ile
Gly
695
Gln
Leu
val

Thr

Glu

. 775

Ile
Cys
Phe
Vval
Glu
855
Gly
Arg
Thr

Asp

His
935

Ser
600
Leu
Trp
Arg
Cys
Asp
680
Glu
Ala
His
Met
Ala
760
Tyxr
sSer
Asn
Ala
Thr
840
Pro
Ser
Lys
Ala
Pro

920
His

31232

585
Glu

Asp
Asn
Trp
Ser
665
Ile
Lys
Glu
Asn
Gln
745
Ala
Pro
Asn
His
Arg
825
Trp
Glu
Gln
Tyxr
Arg
905

Val

His

Ile
Val
Pro
Gln
650
Lys
Glu
Gly
Lys
Ser
730
Val
Asp
Phe
Leu
Glu
810
Thr
Glu
Asn
val
Gly
890
Ile

Phe

His

Leu
Leu
Pro
635
Arg
Asp
Glu
Pro
Glu
715
Ile
Ala
Thr
Phe
Arg
795
Ala
Met
Pro
Pro
Glu
875
Gly
Gln

Phe

His

trinh tu danh diu His

Gly
Ala
Asp
Val
Tyr

70
Leu

Gly
Leu
Ile
Ile
55

Arg

Leu

Gly
Ser
Arg
40

Glu

Ser

Phe

Ser
Leu
25

Asn
Gly

Tyr

Arg

-185-

Pro
10

Trp
Asp
Tyr

Arg

Val

Thr
Pro
Tyr
Leu
Phe

75
Ala

Tyxr
Ser
620
Ser
Gln
Lys
Val
Cys
700
Glu
Phe

Asn

Tyr

Glu

780
Pro

Glu
Pro
Arg
Asn
860
Asp
Ala

Ala

Tyr

Ser
Thr
Gln
His
60

Pro

Gly

Ile
605
Ala
Leu
Pro
Ile
Thr
685
Cys
Ala
Val
Thr
Asn
765
Ser
Phe
Lys
Ala
Pro
845
Gly
Gln
Lys

Thr

Val
925

Leu
Ser
Gln
45

Ile

Lys

Leu

590
Arg

Ser
Pro
Gln
Pro
670
Glu
Ala
Glu
Pro
Thr
750
Ile
Arg
Thr
Leu
Glu
830
Glu
Leu
Arg
Leu
Ser

910
Gln

Trp
Gly
30

Leu
Leu

Leu

Glu

Thr
Asn
Asn
Asp
655
Ile
Asn
Cys
Tyr
Arg
735
Met
Thr
val
Leu
Gly
815
Gly
Asn
Ile
Glu
Asn
895

Leu

Ala

Gly
15

Glu
Lys
Leu

Thr

Ser

Asn
Ser
Gly
640
Gly
Arg
Pro
Pro
Arg
720
Pro
Ser
Asp
Asp
Tyr
800
Cys
Ala
Ser
Leu
Cys
880
Arg

Ser

Lys

Leu
Ile
Arg
Ile
Val

80
Leu



Gly
Tyr
Gly

Lys
145

Leu

Glu
Glu
Asn
Thr
225

Ala

Ala

"Thr
385
Phe
Asn
Asp
Ala
val
465
Asn
Ser
Arg
Glu
Gly
545

Asp

Tyr

Asp
Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
Glu
Ile
Thr
Thr
Ile
370
Gly
Leu
Tyr
Trp
Phe
450
Thr
Asn
Thr
Pro
Ala
530
Ser

Val

Ala

Leu
Tyr
115
Tyr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
val
Arg

275
ser

Lys
Ile
355
Ala
Tyr
Lys
Ser
Asp
435
Asn
Gly
Gly
Thr
Pro
515
Pro
Asn

Glu

Val

Phe
100
Ala
Asn
Asp
Val
Asp
180
Thr
Gln

Asn

Cys
260
Cys
Asp

Pro

Thr
340
Phe
Ser
Val
Asn
Phe

420
His

Thr.

Glu
Thr
500
Asp
Phe
Ser

Pro

Tyr
580

85
Pro

Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245
Val
val
Ser
Ser
Glu
325
Ile
Lys
Glu
Lys
Leu
405
Tyr
Arg
Lys
Lys
Arg
485
Ser
Tyr
Lys
Trp
Gly

565
val

Asn
Val
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Glu
Gly
310
Gly
Asp
Gly
Leu
Ile
390
Arg
Val
Asn
Leu
Gly
470
Ala
Lys
Arg
Asn
Asn
550

Ile

Lys

Leu
Ile
Asn
135
Tyxr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro
Ser
Asn
Glu
375
Arg
Leu
Leu
Leu
Cys
455
Arg
Ser
Asn
Asp
Val
535
Met

Leu

Ala

Thr
Phe
120
Ile

Leu

'Tyr

Gly
Glu
200
Pro
His
Cys
Cys
Asp
280
Phe
Ile
Cys
Val
Leu
360
Asn
His

Ile

Asp

Thr
440
val
Gln
Cys
Arg
Leu
520
Thr
Val

Leu

vVal

31232

vVal
105
Glu
Thr
Ser
Ile
Thr
185
Tyr
Ser
Pro
Val
Pro
265
Phe
val
Arg
Pro
Thr
345
Leu
Phe
Sef
Leu
Asn
425
Ile
Ser
Ser
Glu
Ile
505
Ile
Glu
Asp
His

Thr
585

-186-

90
Ile

Met
Arg
Thr
Val
170
Met
Asn
Thr
Glu
Ala

250
Pro

Ile
Asn
Lys
330
Ser
Ile
Met
His
Gly
410
Gln
Lys
Glu
Lys
Ser
490
Ile
Ser
Tyxr
val
Gly

570
Leu

Arg
Thr
Gly
val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Asn
Ala
I-Iis
Gly
315
Val
Ala
Asn
Gly
Ala
395
Glu
Asn
Ala
Ile
Gly
475
Asp
Ile
Phe
Asp
Asp
555

Leu

Thr

Gly
Asn
Ala
140

Asp
Asn
Glu
Arg
Gly
220

Leu
Arg
Thr
Asn
Asp
300

Ser
Cys
Gln
Ile
Leu
380

Leu
Glu
Leu
Gly
Tyr,
460

Asp
Val
Thr
Thr
Gly
540

Leu

Lys

Met

Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyr
Ile
285
Gly
Gln
Glu
Met
Arg
365
Ile
Val
Gln
Gln
Lys
445
Arg
Ile
Leu
Trp
Val
525
Gln
Pro

Pro

val

Lys
110
Lys
Arg

Ser

Pro
190
Trp
Arg
Ser
Tyr
Arg

270
Leu

Ser
Glu
Leu
350
Arg

Glu

Ser

Gln
430
Met
Met
Asn
Arg
His
510
Tyxr
Asp
Pro

Trp

Glu
590

95
Leu

Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
vVal
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe
495
Arg
Tyr
Ala
Asn
Thr

575
Asn

Phe
Ile
Glu
Ile
160
Lys

Cys

Thr

Met
Tyr
320
Lys
Gly
Asn
val
Ser
400
Gly
Trp
Phe
Glu
Arg
480
Thr
Tyr
Lys
Cys
Lys
560

Gln

Asp



His Ile Arg

Ser Val
610

595
Pro

Ser Gln Leu

625

Leu Ser Tyr

Leu Tyr Arg

Tyr Ala Asp

675

Thr Glu Val

690

Thr Glu Ala

705

Val Phe Glu

Arg Lys

Arg

Arg Ser Arg

755

Glu Glu Leu

770

Lys Glu Arg

785

Ile Asp Ile

Ala Ser Asn

Asp Ile

Pro
835

Phe Leu Lys

850

Tyr Glu Ile

865

Ser Arg Gln

Asn Pro Gly

Asn Gly Ser

915

Gly Tyr Glu

930
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Lys

Leu Phe

86
938
PRT

Gly

Ser

Ile
Tyr
His
660
Gly
Cys
Glu
Asn
Arg
740
Asn
Glu
Thr
His

Phe

820

Gly
Trp
Lys
Glu
Asn
900

Trp

Asn

Trinh tu

Manh
86
sSer

Leu

Cys Gly Pro

35

Leu Glu Asn

50
Ser Lys
65
Ile Thr

Ala

Glu

Ala

Ile

val’

Ile
645
Asn
Thr
Gly
Lys
Phe
725
Asp
Thr
Thr
val
Ser
805
Val
Pro
Pro
Tyxr
Tyr
885
Tyr

Thr

His

Lys Ser

Pro Leu
615

Lys Trp
630
Val Arg

Tyr Cys
Ile Asp

Gly Glu
695

Gln Ala

710

Leu His

Val Met
Thr Ala
Glu Tyr
775
Ile Ser
790
Cys Asn
Phe Ala
Val Thr
Glu Pro
855
Gly Ser
870
Arg Lys
Thr Ala

Asp Pro

His His
935

nhén tao

C4 chtrta

Gly
Ser
20

Gly
Cys

Glu

Tyr

Ser
5

Ala
Ile
Thr

Asp

Leu

Glu
600
Asp
Asn
Trp
Ser
Ile
680
Lys
Glu
Asn
Gln
Ala
760
Pro
Asn
His
Arg
Trp

840
Glu

val
920
His

31232

Ile

val

Pro
Gln
Lys
665
Glu
Gly
Lys
Ser
Val
745
Asp
Phe
Leu

Glu

Thr

825

Glu
Asn
val
Gly
Ile
905

Phe

His

Leu

Leu

Pro
Arg
650
Asp
Glu
Pro
Glu
Ile
730
Ala
Thr
Phe
Arg
Ala
810

Met

Pro

Tyr
Ser
Ser
635
Gln
Lys
val
Cys
Glu
715
Phe
Asn
Tyr
Glu
Pro
795
Glu
Pro
Arg
Asn
Asp
875
Ala

Ala

Tyr

trinh tu danh diu His

Gly Gly
Ala Leu
Asp Ile

val Ile
55

Tyr Arg

70

Leu Leu

Gly
Ser
Arg
40

Glu

Ser

Phe

Ser
Leu
25

Asn
Gly

Tyr

Arg

-187-

Pro
10

Trp
Asp
Tyr

Arg

Val

Thr
Pro
Tyr
Leu
Phe

75
Ala

Ile

Ala
620

Leu
Pro
Ile
Thr
Cys
700
Ala
val
Thr
Asn
Ser
780
Phe
Lys
Ala
Pro
Gly
860
Gln
Lys

Thr

val

Ser
Thr
Gln
His
60

Pro

Gly

Arg
605
Ser
Pro
Gln
Pro
Glu
685
Ala
Glu
Pro
Thr
Ile
765
Arg
Thr
Leu
Glu
Glu
845

Leu

Arg

'Leu

Ser

Gln
925

Leu
Ser
Gln
45

Ile

Lys

Leu

Thr

Asn

Asn
Asp
Ile
670
Asn
Cys
Tyr
Arg
Met
750
Thr
Val
Leu

Gly

Gly

830

Asn
Ile
Glu
Asn
Leu

910
Ala

Trp
Gly
30

Leu
Leu

Leu

Glu

Asn

Ser

Gly
Gly
655
Arg
Pro
Pro
Arg
Pro
735
Ser
Asp
Asp
Tyr
Cys
815

Ala

Ser

Cys
Arg
895

Ser

Lys

Gly
15

Glu
Lys
Leu

Thr

Ser

Ala
Ser
Asn
640
Tyr
Lys
Lys
Lys
Lys
720
Glu
Ser
Pro
Asn
Arg
800
sSer
Asp
Ile
Met
Val
880
Leu

Gly

Thr

Leu
Ile
Arg
Ile
Val

80
Leu



Gly
Tyxr
Gly
Lys
145
Leu

Glu

Glu

Thxr
225
Ala
Ala
Gly
Glu
Gln
305
Cys
Lys
Cys
Asn
Thr
385
Phe
Asn
Asp
Ala
Val
465
Asn
Ser
Arg
Glu
Gly
545

Asp

Tyr

Asp
Asn
Leu
130
Asn
Asp
éys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Thr
Thr
Ile
370
Gly
Leu
Tyr
Trp
Phe
450
Thr
Asn
Thr
Pro
Ala
530
Ser

val

Ala

Leu
Tyr
115
Tyr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
val
Arg
275
Ser
Cys
Pro
Lys
Ile
355
Ala
Tyr
Lys
Ser
Asp
435
Asn
Gly
Gly
Thr
Pro
515
Pro
Asn

Glu

vVal

Phe
100
Ala
Asn
Asp
val
Asp
180
Thr
Gln
Asn
Asn
Cys
260
Cys
Asp
Pro
Cys
Thr
340
Phe

Ser

val

Asn .

Phe
420
His
Pro
Thr
Glu
Thr
500
Asp
Phe
Ser

Pro

Tyr
580

85
Pro

Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245
Val
val
Ser
Ser
Glu
325
Ile
Lys
Glu
Lys
Leu
405
Tyr
Arg
Lys
Lys
Arg
485
Trp
Tyr
Lys
Trp
Gly

565
Val

Asn
Val
Arg
Cys
150
Asn
Cys
Asn
Met

Cys

230

Thr

Pro

Asp

Glu

‘Gly

310
Gly

Asp
Gly
Leu
Ile
390
Arg
vVal
Asn
Leu
Gly
470
Ala
Lys
Arg
Asn
Asn
550

Ile

Lys

Leu
Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295

Phe

Pro

Asn
Glu
375
Arg
Leu
Leu
Leu
Cys
455
Arg
Ser
Asn
Asp
Val
535
Met

Leu

Ala

Thr
Phe
120
Ile
Leu
Tyr
Gly
Glu
200
Pro
His

Cys

Asp
280
Phe
Ile
Cys
Val
Leu
360
Asn
His
Ile
Asp
Thr
440
val
Gln
Cys
Arg
Leu
520
Thr
Val

Leu

Val

31232

val
105
Glu
Thr
Ser
Ile
Thr
185
Tyr
ser
Pro
vVal
Pro
265
Phe
val
Arg
Pro
Thr

345
Leu

Leu
Asn
425
Ile
Ser
Ser
Glu
Ile
505
Ile
Glu
Asp
His

Thr
585

-188-

90
Ile

Met
Arg
Thr
vVal
170
Met
Asn
Thr
Glu
Ala
250
Pro
Cys
Ile
Asn
Lys
330
Ser
Ile
Met
His
Gly
41Q
Gln
Lys
Glu
Lys
Ser
490
Ile
Ser
Tyr
val
Gly

570
Leu

Arg
Thr
Gly
Val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Asn
Ala
His
Gly
315
Val
Ala
Asn
Gly
Ala
395
Glu
Asn
Ala
Ile
Gly
475
Asp
Ile
Phe
Asp
Asp
555

Leu

Thr

Gly
Asn
Ala
140
Asp
Asn
Glu
ATg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser
Cys
Gln
Ile
Leu
380
Leu
Glu
Leu
Gly
TyTr
460
Asp
val
Thr
Thr
Gly
540
Leu

Lys

Met

Trp
Leu
125
Ile
Trp
Lys
LYS
Cys
205
Lys
Gly
His
Tyr
Ile
285
Gly
Gln
Glu
Met
Arg
365
Ile
Val
Gln
Gln
Lys
445

Arg

Ile

Trp
val
525
Gln
Pro

Pro

Val

Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp
Arg
Ser
Tyr
Arg
270
Leu
Glu
Ser
Glu
Leu
350
Arg
Glu
Ser
Leu
Gln
430
Met
Met
Asn
His
His
510
Tyr
Asp
Pro

Trp

Glu
590

95
Leu

Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
sSer
Cys
Met
Glu
335
Gln
Gly
vVal
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe
495
Arg
Tyr
Ala
Asn
Thr

575
Asn

Phe
Ile
Glu
Ile
160
Lys

Cys

Thr

Met
Tyr
320
Lys
Gly
Asn
Val
Ser
400
Gly
Trp
Phe
Glu
Arg
480

Thr

Tyr



His
ser
Ser

625
Leu

Tyr
Thr
Thr
705
val
Arg
Arg
Glu
Lys
785
Ile
Ala
Asp
Phe
Tyr
865
Ser
Asn

Asn

Gly

Ile
vVal
610
Gln
Ser
Tyr
Ala
Glu
690
Glu

Phe

Glu
770
Glu
Asp
sSer
Ile
Leu
850
Glu
Arg
Pfo
Gly

Tyxr
930

<210>
<211>
<212>
<213>
<220>

<223>

<400>

Met
1
.Leu

Cys
Leu
Ser

65
Ile

Lys
Phe
Gly
Glu
50

Lys

Thr

Arg
595
Pro
Leu
Tyx
Arg
Asp
675
val
Ala

Glu

Arg

Arg
755
Leu
Arg
Ile
Asn
Pro
835
Lys
Ile
Gln
Gly
Ser

915
Glu

87

938
PRT
Trinh tu

Manh
87

Ser
Leu
Pro
35

Asn

Ala

Glu

Gly
Ser
Ile
Tyr
His

660
Gly

Glu
Asn
Arg
740
Asn
Glu
Thr
His
Phe
820
Gly
Trp
Lys

Glu

Asn

900

Trp

Asn

Ala
Ile
Val
Ile
645
Asn
Thr
Gly
Lys
Phe
725
Asp
Thxr
Thr
vVal
Ser
805
Val
Pro
Pro
Tyr
Tyr
885
Tyr

Thr

His

nhdn tao

C6 chua

Gly
Ser
20

Gly
Cys

Glu

Tyr

Ser
5

Ala
Ile
Thr

Asp

Leu
85

Lys
Pro
Lys
630
Val

Tyr

Ile

Gln
710
Leu
val
Thr
Glu
Ile
790
Cys
Phe
val
Glu
Gly
870
Arg
Thr

Asp

His

Ser
Leu
615
Trp
Arg
Cys
AsSp
Glu
695
Ala
His
Met
Ala
Tyr

775
Ser

Ala '

Thr
Pro
855
Ser
Lys
Ala

Pro

His
935

Glu
600
Asp

Asn

Trp

Gln
Ala
760
Pro
Asn
His
Arg
Trp
840

Glu

Gln

31232

Ile
Val
Pro
Gln
Lys
665
Glu
Gly
Lys
Ser
Val
745
AsSp
Phe
Leu
Glu
Thr
825
Glu

Asn

val

Ile
905
Phe

3 His

Leu
Leu
Pro
Arg
650
Asp
Glu
Pro
Glu
Ile
730
Ala
Thx
Phe
Arg
Ala
810
Met
Pro

Pro

Tyr
Ser
Ser
635
Gln

Lys

Val

Glu
715
Phe

Tyxr
Glu
Pro
795
Glu
Pro
Arg
Asn
Asp
875
Ala

Ala

Tyr

trinh tu danh diu His

Gly
Ala
Asp
Val
Tyr

70
Leu

Gly
Leu
Ile
Ile
55

Arg

Leu

Gly
Ser
Arg
40

Glu

Ser

Phe

Ser
Leu
25

Asn
Gly

Tyr

Arg

-189-

Pro
10

Trp
Asp
Tyr

Arg

vVal
90

Thr
Pro
Tyr
Leu
Phe

75
Ala

Ile
Ala
620
Leu
Pro
Ile
Thr
Cys

700
Ala

Arg
605
Ser

Glu
685
Ala
Glu
Pro

Thr

Ile

- 765

Ser
780
Phe
Lys
Ala
Pro
Gly
860
Gln
Lys

Thr

val

Ser
Thr
Gln
His
60

Pro

Gly

Arg
Thr
Leu
Glu
Glu
845
Leu
Arg
Leu

Ser

Gln
925

Leu
Ser
Gln
45

Ile

Lys

Leu

Thr
Asn
Asn
Asp
Ile
670

Asn

Cys

Arg
Met
750
Thr

Val

Glu

Asn

Leuw

9210
Ala

Trp
Gly
30

Leu
Leu

Leu

Glu

Asn
Ser
Gly
Gly
655
Arg
Pro
Pro
Arg
Pro
735
Ser
Asp
AsSp
Tyr
Cys
815
Ala
Ser
Leu
Cys
Arg
895

Ser

Lys

Gly
15

Glu
Lys
Leu

Thr

Ser
95

Ala
Ser
Asn
640
Tyr

Lys

Lys

720
Glu

Ser
Pro
Asn
Arg
800
sSer
Asp
Ile
Met
Val
880
Leu

Gly

Thr

Leu
Ile
Arg
Ile
Val

80
Leu



Gly
Tyr
Gly
Lys
145
Leu
Glu
Glu
Asn
Thr
225
Ala
Ala
Gly
Glu
Gln
305
Cys
Lys
Cys
Asn
Thr
385
Phe
Asn
Asp
Ala
Val
465
Asn
Ser
Arg
Glu
Gly
545
Asp

Tyr

His

Asp
Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Thr
Thr
Ile
370
Gly
Leu
Tyr
Trp
Phe
450
Thr
Asn
Thr
Pro
Ala
530
Ser
Val

Ala

Ile

Leu
Tyr
115
Tyr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
val
Arg
275
Ser
Cys
Pro
Lys
Ile
355
Ala
Tyr
Lys
Ser
Asp
435
Asn
Gly
Gly
Thr
Pro
515
Pro
Asn
Glu

val

Arg

Phe
100
Ala
Asn
Asp
Val
Asp
180
Thr
Gln
Asn
Asn
Cys
260
Cys
Asp
Pro
Cys
Thr
340
Phe

sSexr

Val

Phe
420
His
Pro
Thr

Glu

Thr

Pro
Leu
Leu
Leu
Ser

165
Leu

Lys
Glu
Asp
245
Val

val

Leu
405
Tyr
Arg
Lys
Lys
Arg

485
Trp

500 -

Asp
l;he
Ser
Pro
Tyxr

580
Gly

Tyr
Lys
Trp
Gly
565

val

Ala

Asn
vVal
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro

Asp

Glu

Ile
390
Arg
vVal
Asn
Leu
Gly
470
Ala
Lys
Arg
Asn
Asn
550
Ile

Lys

Lys

Leu
Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe
Pro
Ser
Asn
Glu
375
Arg
Leu
Leu
Leu
Cys
455
Arg
Ser
Asn
Asp
Val
535
Met
Leu

Ala

Ser

Thr
Phe
120
Ile

Leu

Tyr

Gly_

Glu
200
Pro
His
Cys
Cys
Asp
280
Phe
Ile
Cys
vVal
Leu
360
Asn
His
Ile
Asp
Thr
440
Val
Gln
Cys
Arg
Leu
520
Thr
Val
Leu

vVal

Glu
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Val
105
Glu
Thr
Ser
Ile
Thr
185
Tyr
Ser
Pro
Val
Pro
265
Phe
Val
Arg
Pro
Thr
345
Leu
Phe
Ser
Leu
Asn
425
Ile
Ser
Ser
Glu
Ile
505
Ile
Glu
Asp
His
Thr

585
Ile
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Ile
Met
Arg
Thr
val
170
Met
Asn
Thr
Glu
Ala
250
Pro
Cys
Ile
Asn
Lys
330
Ser
Ile
Met
His
Gly
410
Gln
Lys
Glu
Lys
Ser
490
Ile
Ser
Tyr
Val
Gly
570

Leu

Leu

Arg
Thr
Gly
Val
155
Gly
Glu
Tyxr
Cys
Cys
235
Cys
Asn
Ala
His
Gly
315

val

Ala

Ala
395
Glu
Asn
Ala
Ile
Gly
475
Asp
Ile
Phe
Asp
Asp
555
Leu

Thr

Tyr

Gly
Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser
Cys
Gln
Ile
Leu
380
Leu
Glu
Leu
Gly
Tyr
460
Asp
Val
Thr
Thr
Gly
540
Leu
Lys

Met

Ile

Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyr
Ile
285
Gly
Gln
Glu
Met
Arg
365
Ile
Val
Gln
Gln
Lys
445
Arg
Ile
Leu
Trp
Val
525
Gln
Pro
Pro

Vval

Arg

Lys
110
Lys
Arg

ser

Pro

Pro’

190
Trp

Arg
Ser
Tyr
Arg
270
Leu
Glu
Ser
Glu
Leu
350
Arg
Glu
Ser
Leu
Gln
430
Met
Met
Asn
Arg
His
510
Tyr
Asp
Pro
Trp
Glu

590
Thr

Leu
Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyxr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
vVal
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe
495
Arg
Tyr
Ala
Asn
Thr
575

Asn

Asn

Phe
Ile
Glu
TIle
160
Lys
Cys
Thr
Cys
Ser
240
Tyr
Glu
Ala
Met
Tyr
320
Lys
Gly
Asn
Val
Ser
400
Gly
Trp
Phe
Glu
Arg
480
Thr
Tyr
Lys
Cys
Lys
560
Gln

Asp

Ala



Ser
Ser
625
Leu
Leu
Tyr
Thr
Thr
705
val
Arg
Arg
Glu

Lys
785

Tyr
865
Ser
Asn

Asn

Gly

Val
610
Gln
Ser
TyTr
Ala
Glu
690

Glu

Phe

595
Pro

Leu
Tyx
Arg
Asp
675
Val

Ala

Glu

Glu Le

770
Glu

Asp

Ser

Ile

Leu
850

Glu 1

Arg
Pro
Gly

Tyr
930

Sexr
915
Glu

«<210>
<211>
<212>

88
939
PRT

<213>
<220>

<223>

<400>

Met
Leu
Cys
Leu
Ser
65

Ile

Gly

Lys
Phe
Gly
Glu
50

Lys

Thr

Asp

Manh
88

Ser
Leu
Pro
35

Asn
Ala

Glu

Leu

Asn

j Arg

740
Asn

Glu
Asn
900
Trp

Asn

Ile
Val
Ile
645
Asn
Thr
Gly
Lys
Phe
725
Asp
Thr
Thr
vVal
Ser
805
val
Pro
Pro
Tyr
Tyr
885
Tvr
Thr

His
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Gly
Ser
20

Gly
Cys
Glu

Tyxr

Phe

sSer
5

Ala
Ile
Thr
Asp
Leu

85
Pro

Pro
Lys
630
Val
Tyr
Ile
Gly
Gln
710
Leu

vVal

Thr

Ile
790
Cys
Phe
val
Glu
Gly
870
Arg
Thr

Asp

His
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Leu
615
Trp
Arg
Cys
Asp
Glu
695
Ala
His
Met
Ala
Tyr
775
Ser
Asn
Ala
Thr
Pro
855
Ser
Lys
Ala

Pro

His
935

600
Asp

Asn
Trp
Ser
Ile
680
Lys
Glu
Asn
Gln
Ala
760
Pro
Asn
His
Arg
Trp
840
Glu

Gln

val
920
His
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Val
Pro
Gln
Lys
665
Glu
Gly
Lys
ser
Val
745
AsSp
Phe
Leu
Glu
Thr
825
Glu
Asn

val

Gly

Ile

905
Phe

His

Leu
Pro
Arg
650
Asp
Glu
Pro
Glu
Ile
730
Ala
Thr
Phe
Arg
Ala
810

Met

Pro

Ser
Ser

635
Gln

vVal
Cys
Glu
715
Phe
Asn
Tyr
Glu
Pro
795
Glu
Pro
Arg
Asn
Asp
875
Ala

Ala

Tyxr
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Gly
Ala
Asp
val
Tyr
70

Leu

Asn

Gly
Leu
Ile
Ile
55

Arg

Leu

Leu

Gly
Ser
Arg
40

Glu
Ser

Phe

Thr

Ser
Leu
25

Asn
Gly
Tyr

Arg

val
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Pro
10

Trp
Asp
Tyr
Arg
Val

90
Ile

Thr
Pro
Tyr
Leu
Phe
75

Ala

Arg

Ala
620
Leu
Pro
Ile
Thxr
Ccys
700
Ala
Val
Thi
AST
Ser

780
Phe

Pro
Gly
860
Gln
Lys
Thr

Val

Ser
Thr
Gln
His
60

Pro

Gly

Gly

605
Ser

Pro
Gln
Pro
Glu
685
Ala
Glu
Pro
Thr
Ile
765

Arg

Thr

Glu
845
Leu
Arg
Leu

Ser

Gln
925

Leu
Ser
Gln
45

Ile
Lys

Leu

Trp

Asn
Asn
Asp
Ile
670
Asn
Cys
Tyr
Arg
Met
750
Thr
Val
Leu
Gly
Gly
830
Asn
Ile
Glu
Asn
Leu

910
Ala

Trp
Gly
30

Leu
Leu
Leu

Glu

Lys

Ser
Gly
Gly
655
Arg
Pro
Pro
Arg
Pro
735
Ser
Asp

Asp

815
Ala

Ser

Leu

Cys
Arg
895

Ser

Ly S

Gly
15

Glu
Lys
Leu
Thr
Ser

95
Leu

Ser

Lys
Lys
Lys
Lys
720
Glu
Ser
Pro

Asn

Arg
800

5 Ser

Asp
Ile
Met
val

880
Leu

Leu
Ile
Arg
Ile
Val
80

Leu

Phe



Tyr
Gly
Lys
145
Leu
Glu
Glu
Asn
Thr

225
Thr

Val
385
Ser
Gly
Trp
Phe
Glu
465
Arg
Thr
- Tyr
Lys
Cys
545
Lys

Gln

Asp

Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Lys
Cys
Asn
370
Thr
Phe
Asn
Asp
Ala
450
vVal
Asn
Ser
Arg
Glu
530
Gly
Asp

Tyr

His

Tyr
115
TyTr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
Val
Arg
275
Ser
Cys
Pro
Thr
Thr
355
Ile
Gly
Leu
Tyx
Trp
435
Phe
Thr
Asn
Thr
Pro
515
Ala
Ser
Val

Ala

Ile
595

100
Ala

Asn
Asp
vVal
Asp
180
Thr
Gln
Asn
Asp
Cys
260
Cys
Asp
Pro
Cys
Lys
340
Ile
Ala
Tyr
Lys
Ser
420
Asp
Asn
Gly
Gly
Thr
500
Pro
Pro
Asn
Glu
Val

580
Arg

Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asn
245
Val
val
Ser
Ser
Glu
325
Thr
Leu
Ser
Val
Asn

405
Phe

Pro
Thr
Glu
485
Thr
Asp
Phe
Ser
Pro
565

Tyr

Gly

Val
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Asp
Gly
310
Gly
Ile
Lys
Glu
Lys
390
Leu
Tyr
Arg
Lys
Lys
470
Arg
Ser
Tyxr
Lys
Trp
550
Gly

Val

Ala

Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Thr
Ala
Arg
Gly
295

Phe

Pro

Leu
375
Ile
Arg
val
Asn
Leu
455
Gly
Ala
Lys
Arg
Asn
535
Asn
Ile

Lys

Lys

Phe
120
Ile
Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp
280
Phe

Ile

Ser
Asn
360
Glu
Arg
Leu
Leu
Leu
440
Cys
Arg
Ser
Asn
Asp
520
Val
Met
Leu

Ala

Ser
600
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105
Glu

Thr
Ser
Ile
Thr
185
Tyr
Ser
Pro
val
Pro
265
Phe
Val
Arg
Pro
Val
345
Leu
Asn
His
Ile
Asp
425
Thr
val
Gln
Cys
Arg
505
Leu
Thr
Val
Leu
Val

585
Glu
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Met
Arg
Thr
Vval
170
Met
Asn
vVal
Glu
Ala
250
Pro
Cys
Ile
Asn
Lys
330
Thr
Leu
Phe
Ser
Leu
410
Asn
Ile
Ser
Ser
Glu
490
Ile
Ile
Glu
Asp
His
570

Thr

Tle

Thr
Gly
val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Gly
Ala
His
Ser
315
val
Ser
Ile
Met
His
395
Gly
Gln
Lys
Glu
Lys
475
Ser
Ile
Ser
Tyr
val
555
Gly

Leu

Leu

Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Thr
Cys
Ala
Asn
Gly
380
Ala
Glu
Asn
Ala
Ile
460
Gly
Asp
Ile
Phe
Asp
540
Asp
Leu

Thr

Tyr

Leu
125
Ile
Trp
Lys

Lys

Cys

205"

Lys
Gly
His
Tyr
Ile
285
Asp
Gln
Gly
Gln
Ile
365
Leu
Leu
Glu
Leu
Gly
445
Tyr
Asp
Val
Thr
Thr
525
Gly
Leu
Lys

Met

Ile
605

110
Lys

Arg
Ser
Pro
Pro
190
Trp
Arg
Ser
Tyr
Arg
270
Pro
Glu
Ser
Asp
Met
350
Arg
Ile
vVal
Gln
Gln
430
Lys
Arg
Ile
Leu
Trp
510
vVal
Gln
Pro
Pro
vVal

590
Arg

Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr

255
Phe

Glu
335
Leu
Arg
Glu
Ser
Leu
415
Gln
Met
Met
Asn
His
495
His
Tyr
Asp
Pro
Trp
575

Glu

Thr

Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
His
240
Tyr
Glu
Ala
Met
Tyr
320
Glu
Gln
Gly
Val
Leu
400
Glu
Leu
Tyr
Glu
Thr
480
Phe
Arg
Tyr
Ala
Asn
560
Thr

Asn

Asn



Ala
Ser
625
Asn
Tyr
Lys
Lys
Lys
705
Lys
Glu
Ser
Pro
Asn
785
Arg
Ser
Asp
Ile
Met
865
vVal
Leu

Gly

Thr

Ser
610
Ser
Leu
Leu
Tyr
Thr
690
Thr
Val
Arg
Arg
Glu
770
Lys
Ile
Ala
Asp
Phe
850
Tyr
Ser
Asn

Asn

Gly
930

<210>
<211>
<212>
<213>
<220>

<223>

<400>

Met
Leu
Cys
Leu
Ser
65

Ile

Gly

Lys
Phe
Gly
Glu
50

Lys
Thr

Asp

Val

Gln

Ser
Tyr
Ala

675
Glu

Phe
Lys
Ser

755
Glu

Asp
Ser
Ile
835
Leu
qlu
Arg
Pro
Gly

915
Tyr

89

938
PRT
Trinh tu

Manh
89

Ser
Leu
Pro
35

Asn
Ala

Glu

Leu

Pro
Leu
Tyr
Arg
660
Asp
Val
Ala
Glu
Arg

740
Arg

Arg
Ile
Asn
820
Pro
Lys
Ile
Gln
Gly
900

Ser

Glu

Ser

Ile

Glu
Asn
725
Arg
Asn
Glu
Thr
His

805
Phe

Trp
Lys
Glu
885
Asn

Trp

Asn
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Gly
Ser
20

Gly
Cys
Glu

Tyr

Phe
100

sSer
5

Ala
Ile
Thr
Asp
Leu

85
Pro

Ile
Val
630
Ile
Asn
Thr
Gly
Lys
710
Phe
Asp
Thr
Thr
Val
790
Ser
val
Pro
Pro
Tyr
870
Tyr
Tyr

Thr

His

Pro
615
Lys
val
Tyxr
Ile
Gly
695
Gln
Leu
val
Thr
Glu
775
Ile
Cys
Phe
vVal
Glu
855
Gly
Arg
Thr

Asp

His
935

Leu
Trp
Arg
Cys
Asp
680
Glu
Ala
His
Met
Ala

760
Tyr

Asn
Ala
Thr
840
Pro
Ser
Lys
Ala
Prc

920
His
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Asp
Asn
Trp
Ser
665
Ile
Lys
Glu
Asn
Gln
745
Ala
Pro
Asn
His
Arg

825
Tro

Glu z?

Gln

vVal
Pro
Gln
650
Lys
Glu
Gly
Lys
Ser
730
vVal

Asp

Phe

Glu
810
Thr

Glu

vVal
Gly
890
Ile

Phe

His

Leu
Pro
635
Arg
Asp
Glu
Pro
Glu
715
Ile
Ala
Thr
Phe
Arg
795
Ala
Met
Pro
Pro
Glu
875
Gly
Gln

Phe

His
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Gly
Ala
Asp
Val
Tyxr
70

Leu

Asn

Gly
Leu
Ile
Ile
55

Arg

Leu

Leu

Gly
Ser
Arg
40

Glu
Ser

Phe

Thr

Ser

Leu
25

Asn
Gly
Tyr

Arg

vVal
105
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Pro
10

Trp
Asp
Tyr
Arg
val

90
Ile

Thr
Pro
Tyr
Leu
Phe
75

Ala

Arg

Ser
620
Ser
Gln
Lys
Val
Cys
700
Glu
Phe
Asn
Tyr
Glu
780
Pro

Glu

Pro

Asn
860
Asp
Ala
Ala

Tyxr

His
60
Pro

Gly

Gly

Ala
Leu
Pro
Ile
Thr
685
Cys
Ala
vVal
Thr
Asn
765

Ser

Phe

Pro
845
Gly
Gln
Lys

Thr

Val
925

Leu
Ser
Gln
45

Ile
Lys

Leu

Trp

Ser
Pro
Gln
Pro
670
Glu
Ala
Glu
Pro
Thr
750
Ile
Arg
Thr
Leu
Glu
830
Glu
Leu
Arg
Leu
Ser

910
Gln

Trp

Gly

30

Leu

Leu
Leu
Glu

Lys
110

Asn
Asn
Asp
655
Ile
Asn
Cys
Tyr
Arg
735
Met
Thr
val
Leu
Gly
815
Gly
Asn
Ile
Glu
Asn
895

Leu

Ala

Gly
15

Glu
Lys
Leu
Thr
sSer

95
Leu

Ser
Gly
640
Gly
Arg
Pro
Pro
Arg
720
Pro
Ser
Asp
Asp
Tyxr
800
Cys
Ala
Ser
Leu
Cys
880
Arg

Ser

Lys

Leu
Ile
Arg
Ile
Val
80

Leu

Phe



Tyr
Gly
Lys
145
Leu
Glu
Glu
Asn
Thr

225
Ala

Glu
Gln
305
Cys
Lys
Cys
Asn
Thr
385
Phe
Asn
Asp
Ala
Val
465
Asn
Ser
Arg
Glu
Gly
545
Asp
Tyr
His

Ser

Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
ser
290
Glu
Ile
Thr
Thr
Ile
370
Gly
Leu
Tyr
Trp
Phe
450
Thr
Asn
Thr
Pro
Ala
530
Ser
vVal
Ala

Ile

val

Tyr
115
Tyr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
Val
Arg
275
Ser
Cys
Pro
Lys
Ile
355
Ala
Tyr
Lys
Ser
Asn
435
Asn
Gly
Gly
Thr
Pro
515
Pro
Asn
Glu
vVal
Arg

595
Pro

Ala
Asn
Asp
Val
Asp
180
Thr
Gln
Asn
Asn
Cys
260
Cys
Asp
Pro
Cys
Thr

340
Phe

Val
Asn
Phe
420
His
Pro
Thr
Glu
Thr
500
Asp
Phe
Ser
Pro
Tyr
580

Gly

Ser

Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245

val

val

Lys
Leu
405
Tyr
Arg
Lys
Lys
Arg
485
Ser
Tyxr
Lys
Trp
Gly
565
Val

Ala

Ile

Val
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230

Thr

Pro

Ile
390
Ar

Val
Asn
Leu
Gly
470
Ala
Lys
Arg
Asn
Asn
550
Ile
Lys

Lys

Pro

Ile
Asn
135
Tyxr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe

Pro

Ser

Cys
455
Arg
Ser
Asn

Asp

Val
535

Met

Leu

Ala

Ser

Leu

Phe
120
Ile
Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp
280
Phe
Ile
Cys
val
Leu
360
Asn
His
Ile
Asp
Thr
440
val
Gln
Cys
Arg
Leu
520
Thr
val
Leu
vVal
Glu

600
Asp
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Glu
Thr
Ser
Ile
Thr

185
Tyr

‘Ser

Pro
vVal
Pro
265
Phe
vVal
Arg
Pro
Thr
345
Leu
Phe
Ser
Leu
Asn
425
Val

Ser

Ser

Glu

Ile
505
Ile
Glu
Asp
His
Thr
585
Ile

val

-194-

Met
Arg
Thr
Val
170
Met
Asn
Thr
Glu
Ala
250
Pro
Cys
Ile
Asn
Lys
330
Ser
Ile
Met
His
Gly
410
Gln
Arg
Glu
Lys
Ser
490
Ile
Ser
Tyr
Val
Gly
570
Leu

Leu

Leu

Thr
Gly
val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Asn
Ala
His
Gly
315
Val
Ala
Asn
Gly
Ala
395
Glu
Asn
Ser
Ile
Gly
475
Asp
Ile
Phe
Asp
Asp
555
Leu
Thr

Tyr

Ser

Asn
Ala
140
Asp
Asn
Glu
Axrg
Gly
220
Leu
Arg
Thx
Asn
Asp

300
Ser

Gln
Ile
Leu
380
Leu
Glu
Leu
Gly
Tyr
460
Asp
Val
Thr
Thr
Gly
540
Leu
Lys
Met

Ile

Ala

Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyxr
Ile

285
Gly

Glu
Met
Arg
365
Ile
Val
Gln
Gln
Lys

445
Arg

Ile

Leu
Trp
Val
525
Gln
Pro
Pro
Val
Arg

605
Ser

Lys

Arg

Ser

Pro

Pro-

190
Trp

Arg
Ser
Tyxr
Arg
270
Leu
Glu
Ser
Glu
Leu
350
Arg
Glu
Ser
Leu
Gln
430
Met
Met
Asn
His
His
510
Tyr
Asp
Pro
Trp
Glu
590

Thr

Asn

Asp
Ile
Leu
Pro
175
Met

Thr

Ala

’Cys

Tyr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
val
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe
495
Arg
Tyr
Ala
Asn
Thr
575
Asn

Asn

Ser

Ile
Glu
Ile
160
Lys
Cys
Thr
Cys
Ser
240
Tyxr

Glu

Ala

Tyr
320
Lys
Gly
Asn
Val
Ser
400
Gly
Trp
Phe
Glu
Arg
480
Thr
Tyr
Lys
Cys
Lys
560
Gln
Asp

Ala

Ser



610
Ser Gln
625
Leu Ser

Leu Tyr
Tyr Ala

Thr Glu
690

Thr Glu

705

Val Phe

Arg Lys
Arg Ser

Glu Glu

770
Lys Glu
785 .
Ile Asp

Ala Ser
Asp Ile

Phe Leu
850

Tyr Glu

865

Ser Arg

Asn Pro
Asn‘Gly

Gly Tyzr
930
<210>
<211>
<212>
<213>
<220>

Leu
Tyr
Arg
Asp
675
Val
Ala
Glu
Arg
Arg
755
Leu
Arg
Ile
Asn
Pro
835
Lys
Ile
Gln
Gly
Ser

915
Glu

90

942
PRT
Trinh tu

<223> Manh

<400>
Met Lys
1

Val Phe

Cys Gly

Leu Glu
50

Ser Lys

65

Ile Thr

Gly Asp

Tyr Asn

90

Ser
Leu
Pro
35

Asn
Ala
Glu

Leu

Tyr

Ile
Tyr
His
660
Gly
Cys
Glu
Asn
Arg
740
Asn

Glu

Thr

Glu
Asn
900
Trp

Asn

31232

615
Val Lys Trp Asn Pro Pro Ser
630 635
Ile val Arg Trp Gln Arg Gln
645 650
Asn Tyr Cys Ser Lys Asp Lys
665
Thr Ile Asp Ile Glu Glu Vval
680
Gly Gly Glu Lys Gly Pro Cys
695
Lys Gln Ala Glu Lys Glu Glu
710 715
Phe Leu His Asn Ser Ile Phe
725 730
Asp Val Met Gln Val Ala Asn
745 :
Thr Thr Ala Ala Asp Thr Tyr
760
Thr Glu Tyr Pro Phe Phe Glu
775
Val Ile Ser Asn Leu Arg Pro
790 795
Ser Cys Asn His Glu Ala Glu
805 810
Val Phe Ala Arg Thr Met Pro
825
Pro Val Thr Trp Glu Pro Arg
) 840
Pro Glu Pro Glu Asn Pro Asn
855
Tyr Gly Ser Gln Val Glu Asp
870 875
Tyr Arg Lys Tyr Gly Gly Ala
885 890
Tyr Thr Ala Arg Ile Gln Ala
905
Thr Asp Pro Val Phe Phe Tyr
920
His His His His His His
935

nhin tao

C9 chia trinh tu danh diu His

Gly
Ser
20

Gly
Cys
Glu
Tyr
Phe

100
Ala

Ser Gly Gly Gly Ser Pro Thr

5 10

Ala Ala Leu Ser Leu Trp Pro

25
Ile Asp Ile Arg Asn Asp Tyr
40
Thr val Ile Glu Gly Phe Leu
55 '

Asp Tyr Arg Ser Tyr Arg Phe
70 75

Leu Leu Leu Phe Arg Val Ala

85 90

Pro Asn Leu Thr Val Ile Arg
. 105

Leu Val Ile Phe Glu Met Thr

-195-

620
Leu

Pro
Ile
Thr
Cys

700
Ala

vVal

Thr

Asn

Ser
780
Phe
Lys
Ala
Pro
Gly
860
Gln
Lys

Thr

val

Ser
Thr
Gln
His
60

Pro
Gly

Gly

Asn

Pro
Gln
Pro
Glu
685
Ala
Glu
Pro
Thr
Ile
765
Arg
Thr
Leu
Glu
Glu
845
Leu
Arg
Leu

Ser

Gln
925

Leu
Ser
Gln
45

Ile
Lys
Leu

Trp

Leu

Asn
Asp
Ile
670
Asn
Cys
Tyr
Arg
Met
750
Thr
Val
Leu
Gly
Gly
830
Asn
Ile
Glu
Asn
Leu

910
Ala

Trp
Gly
30

Leu
Leu
Leu
Glu
Lys

110
Lys

Gly
Gly
655
Arg
Pro
Pro
Arg
Pro
735
Ser
Asp
Asp
Tyr
Cys
815
Ala
Ser
Leu
Cys
Arg
895

Ser

Lys

Gly
15

Glu
Lys
Leu
Thr
Ser
95

Leu

Asp

Asn
640
Tyr
Lys
Lys
Lys
Lys
720
Glu
Ser
Pro
Asn
Arg
800
Ser
Asp
Ile
Met
val
880
Leu

Gly

Thr

Leu
Ile
Arg
Ile
vVal
80

Leu

Phe

Ile



Gly
Lys
145

Leu

Glu

Glu
Asn
Thr

225
Thr

val
385
Ser
Gly
Trp
Phe
Glu
465
Arg
Thr
Tyr
Lys
Cys
545
Lys
Gln

Asp

Ala

Leu
130
Asn

Asp

Cys

Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile
Lys
Cys
Asn
370
Thr
Phe
Asn
Asp
Ala
450
Val
Asn
Ser
Arg
Glu
530
Gly
Glu
Tyr
His

Ser

115
Tyr

Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
Val
Arg
275
Ser
Cys
Pro
Thr
Thr
355
Ile
Gly
Leu
Tyr
Trp
435
Phe
Thr
Asn
Thr
Pro
515
Ala
Ser
Gly
Ala
Ile

595
val

Asn
Asp
Val

Asp
180

Thr
Gln

Asn

Lys
340
Ile
Ala
Tyr
Lys
Ser
420
Asn
Asn
Gly
Gly
Thr
500
Pro
Pro
Asn
Glu
val
580

Arg

Pro

Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asn
245

val

Val

Ser.

Ser
Glu
325
Thr
Leu
Ser
Val
Asn
405
Phe
His
Pro
Thr
Glu
485
Thr
Asp
Phe
Ser
Pro
565
Tyr

Gly

Ser

Arg
Cys
150

Asn

Cys

Asn
Met
Cys
230
Thr

Pro

Asp

Lys
Glu
Lys
390
Leu
Tyr
Arg
Lys
Lys
470
Arg
Trp
Tyr
Lys
Trp
550
Gly
val

Ala

Ile

Asn
135
Tyr

Asn

Pro

Asn
Cys
215
Cys
Thr

Ala

Asp
Gly
Leu
375
Ile
Arg
val
Asn
Leu
455
Gly
Ala
Lys
Arg
Asn
535
Asn
Ile
Lys
Lys

Pro

120
Ile

Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp
280
Phe
Ile
Cys
Ser
Asn
360
Glu
Arg
Leu
Leu
Leu
440
Cys
Arg
Ser
Asn
Asp
520
Val
Met
Leu
Ala
Ser

600
Leu

31232

Thr Arg
Ser Thr

Ile Val

170
Thr Leu
185

Tyr Asn
Ser Val
Pro Glu

Val Ala
250

Pro Pro

265

Phe Cys

Val Ile
Arg Asn

Pro Lys
330

Val Thr

345

Leu Leu

Asn Phe
His Ser

Ile Leu
410

Asp Asn

425

Thr Vval

Val Ser
Gln Ser
Cys Glu
490
Arg TIle
505
Leu Ile
Thr Glu
Val Asp
Leu His
570
Val Thr
585
Glu Ile

Asp Val

-196-

Gly
Ile
155
Gly

Glu

Tyr
Cys
Cys
235
Cys
Gly
Ala
His
Ser
315
Val
Ser
Ile
Met
His
395
Gly
Gln
Arg
Glu
Lys
475
Ser
Ile
Ser
Tyr
Val
555
Gly
Leu

Leu

Leu

Ala
140
Asp

Asn

Glu

Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Thr
Cys
Ala
Asn
Gly
380
Ala
Glu
Asn
Ser
Ile
460
Gly
Asp
Ile
Phe
ASp
540
Asp
Leu
Thr

Tyr

Ser

125
Ile

Trp
Lys
Lys
Cys
205
Lys
Gly
His
Tyr
Ile
285
AsSp
Gln
Gly
Gln
Ile
365
Leu
Leu
Glu
Leu
Gly
445
TyTr
Asp
Val
Thr
Thr
525
Gly
Leu
Lys
Met
Ile

605
Ala

Arg

Serxr

Tyr
Arg
270
Pro
Glu
Ser
Asp
Met
350
Arg

Ile

val

Gln
430
Lys
Arg
Ile
Leu
Trp
510
Val
Gln
Pro
Pro
val
590

Arg

Ser

Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
Asn
Cys
Met
Glu
335
Leu
Arg
Glu
Ser
Leu
415
Gln
Met
Met
Asn
His
495
His
Tyr
Asp
Pro
Trp
575
Glu

Thr

Asn

Glu
Ile
160
Lys

Cys

Thr
Cys
His
240
Tyr
Glu
Ala
Met
Tyr
320
Glu
Gln
Gly
val
Leu
400
Glu
Leu
Tyxr
Glu
Thr
480
Phe
Arg
Tyr
Ala
Asn
560
Thr
Asn

Asn

Ser



31232

610 615 620
Ser Ser Gln Leu Ile Val Lys Trp Asn Pro Pro Thr Leu Pro Asn Gly
625 630 635 640
Asn Leu Ser Tyr Tyr Ile Val Arg Trp Gln Arg Gln Pro Gln Asp Gly
645 650 655
Tyr Leu Tyr Arg His Asn Tyr Cys Ser Lys Asp Lys Ile Pro Ile Arg
660 665 670
Lys Tyr Ala Asp Gly Thr Ile Asp Val Glu Glu Val Thr Glu Asn Pro
675 © 680 685
Lys Thr Glu Val Cys Gly Gly Asp Lys Gly Pro Cys Cys Ala Cys Pro
690 695 700
Lys Thr Glu Ala Glu Lys Gln Ala Glu Lys Glu Glu Ala Glu Tyr Arg
705 710 715 720
Lys Val Phe Glu Asn Phe Leu His Asn Ser Ile Phe Val Pro Arg Pro
725 730 735
Glu Arg Arg Arg Arg Asp Val Met Gln Val Ala Asn Thr Thr Met Ser
740 745 750
Ser Arg Ser Arg Asn Thr Thr Val Ala Asp Thr Tyr Asn Ile Thr Asp
755 760 765
Pro Glu Glu Phe Glu Thr Glu Tyr Pro Phe Phe Glu Ser Arg Val Asp
770 775 780
Asn Lys Glu Arg Thr Val Ile Ser Asn Leu Arg Pro Phe Thr Leu Tyr
785 790 . 795 800
Arg Ile Asp Ile His Ser Cys Asn His Glu Ala Glu Lys Leu Gly Cys
805 . 810 815
Ser Ala Ser Asn Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly Ala
820 825 830
Asp Asp Ile Pro Gly Pro Val Thr Trp Glu Pro Arg Pro Glu Asn Ser
835 840 845
Ile Phe Leu Lys Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile Leu
850 855 860

Met Tyr Glu Ile Lys Tyr Gly Ser Gln Val Glu Asp Gln Arg Glu Cys
865 870 875 880

Val Ser Arg Gln Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn Arg
885 o 890 895

Leu Asn Pro Gly Asn Tyr Thr Ala Arg Ile Gln Ala Thr Ser Leu Ser
- 900 905 910

Gly Asn Gly Ser Trp Thr Asp Pro Val Phe Phe Tyr Val Pro Ala Lys

915 920 925
Thr Thr Tyr Glu Asn Phe Met His His His His His His His
930 935 940

<210> 91

<211> 942

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> IGF-1R (chudt), miédn ngoai bdo chtta trinh tyu danh diu His

<400> 91

Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly Leu

1 5 10 15

Val Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu Ile

20 25 ) 30
Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr Gln Gln Leu Lys Arg
35 40 45
Leu Glu Asn Cys Thr Val Ile Glu Gly Phe Leu His Ile Leu Leu Ile
50 55 60

Ser Lys Ala Glu Asp Tyr Arg Ser Tyr Arg Phe Pro Lys Leu Thr Val

65 70 . 75 80

Ile Thr Glu Tyr Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser Leu
85 90 95

-197-



Gly
Tyr
Gly
.Lys
145
Leu
Glu
Glu

Asn

Thr
225
Thr
Lys
Gly
Glu
Gln
305
Cys
Lys
Gly
Asn
Val
385
Ser
Gly
Trp
Phe
Glu
465
Arg
Thr
Tyr
Lys
Cys
545

Lys

Gln

Asp
Asn
Leu
130
Asn
Asp
Cys
Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290
Glu
Ile

Lys

Asn
370
Thr
Phe
Asn
Asp
Ala
450
vVal
Asn
Ser
Arg
Glu
530
Gly
Glu

Tyr

Leu
Tyr
115
Tyr
Ala
Ala
Gly
Thr

195
Cys

Asn
Asp
Val
Arg
275
ser
Cys
Pro
Thr
Thr
355
Ile
Gly
Leu
Tyr
Trp
435
Phe
Thr
Asn
Thr
Pro
515
Ala
Ser

Gly

Ala

Phe
100
Ala
Asn
Asp
val
Asp
180
Thr

Gln

Asn
Asp
Cys
260
Cys
Asp
Pro
Cys
Lys
340
Ile
Ala
Tyxr
Lys
Ser
420
Asn
Asn
Gly
Gly
Thr
500
Pro
Pro
Asn

Glu

Val

Pro
Leu
Leu
Leu
Ser
165
Leu

Ile

Lys

Glu
Asn
245
val

Val

Ser
Glu
325
Thr
Leu
Ser
val
Asn
405
Phe
His
Pro
Thr
Glu
485
Thr
Asp
Phe
Ser
Pro

565
Tyr

Asn
Val
Arg
Cys
150
Asn
Cys

Asn

Met

Cys
230
Thr

Pro

Asp

-~ ASp

Gly
310
Gly

Ile

Glu
Lys
390
Leu
Tyr
Arg
Lys
Lys
470
Arg
Trp
Tyr
Lys
Trp
550

Gly

Val

Leu
Ile
Asn
135
Tyxr
Asn
Pro
Asn
Cys
215
Cys
Thr
Ala
Arg
Gly
295
Phe
Pro
Asp
Gly
Leu
375
TIle
Arg
Val
Asn

Leu

. 455

Gly
Ala
Lys
Arg
Asn
535
Asn

Ile

Lys

Thr
Phe
120
Ile
Leu
Tyxr
Gly
Glu

200
Pro

His
Cys
Cys
Asp
280
Phe
Ile
Cys
Ser
Asn
360
Glu
Arg
Leu
Leu
Leu
440
Cys
Arg
Ser
Asn
Asp
520
Val
Met

Leu

Ala

31232

val
105
Glu
Thr
Ser
Ile
Thr
185
Tyr

Ser

Pro
vVal
Pro
265
Phe
Val
Arg
Pro
Val
345
Leu
Asn
His
Ile
Asp
425
Thr
Val
Gln
Cys
Arg
505
Leu
Thr
vVal

Leu

vVal

-198-

Ile
Met
Arg
Thr
vVal
170
Leu

Asn

Val

Glu
Ala
250
Pro
Cys
Ile
Asn
Lys
330
Thr
Leu
Phe
Ser
Leu
410
Asn
Val
Ser
Ser
Glu
490
Ile
Ile

Glu

Asp

His.

570
Thr

Arg
Thr
Gly
Ile
155
Gly
Glu

Tyr

Cys

Cys
235
Cys
Gly
Ala
His
Ser
315
Val
Ser
Ile
Met
His
395
Gly
Gln
Arg
Glu
Lys
475
Ser
Ile
Ser
Tyr
val
555

Gly

Leu

Gly
Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Thr
Cys
Ala
Asn
Gly
380
Ala
Glu
Asn
Ser
Ile
460
Gly
Asp
Ile
Phe
Asp
540
Asp

Leu

Thr

Trp
Leu
125
Ile
Trp
Lys
Lys
Cys

205
Lys

Gly
His
Tyr
Ile
285
Asp
Gln
Gly
Gln
Ile
365
Leu
Leu
Glu
Leu
Gly
445
Tyr
Asp
val
Thr
Thr
525
Gly
Leu

Lys

Met

Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp

Arg

Ser
Tyr
Arg
270
Pro
Glu
Ser
Asp
Met
350
Arg
Ile
Val
Gln
Gln

430
Lys

Argﬁ

Ile
Leu
Trp
510
val
Gln
Pro

Pro

Val

Leu
Asp
Ile
Leu
Pro
175

Met

Thr

Tyr
255
Phe
Asn
Cys
Met
Glu
335
Leu
Arg
Glu
Ser
Leu
415
Gln
Met
Met
Asn
Arg
495
His
Tyr
Asp
Pro
Trp

575
Glu

Phe
Ile
Glu
Ile
160
Lys
Cys

Thr

Cys

His
240
Tyr
Glu
Ala
Met
Tyr
320
Glu
Gln
Gly
vVal
Leu
400
Glu
Leu
Tyxr
Glu
Thr
480
Phe
Arg
Tyr
Ala
Asn
560

Thr

Asn



Asp His

Ala Ser
610

Ser Ser

625

Asn Leu

Tyr Leu
Lys Tyr

Lys Thr
690
Lys Thr

Lys Val
Glu Arg
Ser Arg

Pro Glu
770

Asn Lys

785

Arg Ile

S=r Ala
Asp Asp

Ile Phe
850

Met Tyr

865

Val Ser

Leu Asn
Gly Asn

Thr Thr
930
<210>
<211>
<212>

Ile
595
val
Gln
Ser
Tyxr
Ala
675
Glu
Glu

Phe

Arg

Arg
Pro
Gly

915
Tyr

92
512
PRT

580
Arg

Pro
Leu
Tyr
Axrg
660
Asp
val
Ala
Glu
Arg
740

Arg

Phe

Gln
Gly
900

Ser

Glu

<213> Trinh tu

«<220>

31232

585 590
Gly Ala Lys Ser Glu Ile Leu Tyr Ile Arg Thr
600 605
Ser Ile Pro Leu Asp Val Leu Ser Ala Ser Asn
615 620 '
Ile Vval Lys Trp Asn Pro Pro Thr Leu Pro Asn
630 635
Tyr Ile Val Arg Trp Gln Arg Gln Pro Gln Asp
645 650 : 655
His Asn Tyr Cys Ser Lys Asp Lys Ile Pro Ile
" 665 670
Gly Thr Ile Asp Val Glu Glu Val Thr Glu Asn
680 685
Cys Gly Gly Asp Lys Gly Pro Cys Cys Ala Cys
695" 700
Glu Lys Gln Ala Glu Lys Glu Glu Ala Glu Tyr
710 715
Asn Phe Leu His Asn Ser Ile Phe Val Pro Arg
725 730 735
Arg Asp Val Met Gln Val Ala Asn Thr Thr Met
745 750
Asn Thr Thr val Ala Asp Thr Tyr Asn Ile Thr
760 765 .
Glu Thr Glu Tyr Pro Phe Phe Glu Ser Arg Val
775 780 .
Thr Val Ile Ser Asn Leu Arg Pro Phe Thr Leu
790 795
His Ser Cys Asn His Glu Ala Glu Lys Leu Gly
805 810 815
Phe Val Phe Ala Arg Thr Met Pro Ala Glu Gly
825 830
Gly Pro Val Thr Trp Glu Pro Arg Pro Glu Asn
840 845
Trp Pro Glu Pro Glu Asn Pro Asn Gly Leu Ile
855 860
Lys Tyr Gly Ser Gln Val Glu Asp Gln Arg Glu
870 875 : _
Glu Tyr Arg Lys Tyr Gly Gly Ala Lys Leu Asn
885 890 895
Asn Tyr Thr Ala Arg Ile Gln Ala Thr Ser Leu
905 910
Trp Thr Asp Pro Val Phe Phe Tyr Val Pro Ala
920 925
Asn Phe Met His His His His His His His
935 940

nhadn tao

<223> Pau tan cing N IGF-1R ECD dugc dét bién véi alanin &

<400>
Met Lys

Leu Phe
Cys Gly

Leu Glu
50

Ser Lys

65

Ile Thr

92

Ser
Leu
Pro
35

Asn

Ala

Glu

Gly
Ser
20

Gly
Cys

Glu

Tyr

Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly
5 10 15
Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu
25 30
Ile Asp Ile Arg Asn Asp Tyr Gln Gln Leu Lys
40 45
Thr val Ile Glu Gly Tyr Leu His Ile Leu Leu
55 60
Asp Tyr Arg Ser Tyr Arg Phe Pro Lys Leu Thr
70 75
Leu Leu Leu Phe Arg Val Ala Gly Leu Glu Ser

-199-

Asn
Ser
Gly
640
Gly
Arg
Pro
Pro
Arg
720
Pro
Ser
Asp
Asp
Tyr
800

Cys

Ala

Leu
Cys
880
Arg

Ser

Lys

vi tri sb 491
Leu
Ile
Arg
Ile
Val

80
Leu



Gly
Tyr
Gly
Lys
145
Leu
Glu
Glu
Asn
Thr
225
Ala
Ala
Gly
Glu
Gln
305
Cys

Lys

Cvs

Thr
385
Phe

Asp
Ala
Val
465

Asn

Ser

Asp
Asn
Leu
130

Asn

Asp

Cys

Lys
Arg
210
Glu
Pro
Gly
Trp
Ser
290

Glu

Ile

Leu
Tyr
Trp
Phe
450
Thr

Asn

Thr

Leu
Tyxr
115
Tyr
Ala
Ala
Gly
Thr
195
Cys
Asn
Asp
val
Arg

275
Ser

Pro
Lys
Ile

355
Ala

Lys
Ser
Asp
435
Asn
Gly
Gly

Thr

Phe
100
Ala
Asn
Asp
Val
ASp
180
Thr
Gln
Asn
Asn
Cys
260
Cys

Asp

Pro

Thr
340
Phe
Ser
Val
Asn
Phe
420
His
Pro
Thr

Glu

Thr
500

85"
Pro

Leu
Leu
Leu
Ser
165
Leu
Ile
Lys
Glu
Asp
245
Val
val
Ser
Ser
Glu
325
Ile
Lys
Glu
Lys
Leu
405
Tyr
Arg
Lys
Lys
Arg

485
Ser

Asn
Val
Arg
Cys
150
Asn
Cys
Asn
Met
Cys
230
Thr
Pro
Asp
Glu
Gly
310
Gly
Asp
Gly
Leu
Ile
390
Arg
Val
Asn
Leu
Gly
470

Ala

Lys

Leu
Ile
Asn
135
Tyr
Asn
Pro
Asn
Cys
215
Cys
Ala
Ala
Arg
Gly
295
Phe

Pro

Ser

Glu
375
Arg

Leu

Leu
Leu
Cys
455
Arg

Ser

Asn

Thr
Phe
120
Ile
Leu
Tyr
Gly
Glu
200
Pro
His
Cys
Cys
Asp

280
Phe

(9]
S
10)

val
Leu
360
Asn
His
Ile
Asp
Thr
440
vVal
Gln

Cys

Arg

31232

val
105
Glu
Thr
Ser
Ile
Thr
185
Tyr

Ser

Pro

Val

Pro
265
Phe

Val

Thr
345
Leu
Phe
Ser
Leu
Asn
425
Ile
Ser
Ser

Glu

Ile
505

-200-

90
Ile

Met
Arg
Thr
vVal
170
Met
Asn
Thr
Glu
Ala
250
Pro
Cys
Ile
Asn
Lys
330
Ser
Ile
Met
His
Gly
410
Gln
Lys
Glu
Lys
Ser

490
Ile

Arg
Thr
Gly
val
155
Gly
Glu
Tyr
Cys
Cys
235
Cys
Asn
Ala
His
Gly
315
Val
Ala
Asn
Gly
Ala
395
Glu
Asn
Ala
Ile
Gly
475

Ala

Ile

Gly
Asn
Ala
140
Asp
Asn
Glu
Arg
Gly
220
Leu
Arg
Thr
Asn
Asp
300
Ser
Cys
Gln
Ile
Leu
380
Leu
Glu
Leu
Gly
Tyr
460
Asp

val

Thr

Trp
Leu
125
Ile
Trp
Lys
Lys
Cys
205
Lys

Gly

His

Ile
285
Gly
Gln
Glu
Met
Arg
365
Ile
Val
Gln
Gln
Lys
445
Arg
Ile

Leu

Trp

Lys
110
Lys
Arg
Ser
Pro
Pro
190
Trp

Arg

Ser

Arg
270
Leu
Glu
Ser
Glu
Leu
350
Arg
Glu
Ser
Leu
Gln
430
Met
Met
Asn
His

His
510

95
Leu

Asp
Ile
Leu
Pro
175
Met
Thr
Ala
Cys
Tyr
255
Phe
Ser
Cys
Met
Glu
335
Gln
Gly
Val
Leu
Glu
415
Leu
Tyr
Glu
Thr
Phe

495
Arg

Phe
Ile
Glu
Ile
160
Lys

Cys

Thr

Met
Tyr
320
Lys
Gly
Asn
Val
Ser
400
Gly
Trp
Phe
Glu
Arg
480

Thr

Tyxr





