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(57) Sang ché d& xuAt khang thé dugc nhan héa ma, théng qua thu thé IGF-1, ting

khéi liong co nhung khong ha muc duong huyét. Khéng thé dugc nhan héa nay
12 khang thé dwoc nhan héa khang thu thé IGF-I, doan ctia né, hogc din xuit cia
né; c6 trinh tir axit amin riéng biét ching han nhu cic SEQ ID NO. 1 dén 6 c6 vai

trd 1am trinh tr CDR; va lién két riéng biét véi mién ngoai bao thu thé IGF-L.
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Linh vuc ki thuit dwec dé cip

Séng ché dé cap dén khang thé dugc nhan héa khéng thy thé yéu t4 tang
truéng tuong tu insulin dang I (thy thé IGF-T), va cu thé hon 13 khang thé duoc
nhén héa khéng thu thé IGF-I ma lién két riéng biét v6i thu thé IGF-I cia dong
vét c6 xuong séng.

Tinh trang k§ thuit ciia sang ché
1. Yéu t6 ting truong tuong tu insulin dang I (IGF-I)

IGF-114 yéu t6 tdng trudng tuong tir insulin duge tiét ra chit yéu tir gan thong
qua su hoat héa cia thu thé hormon tang truéng (GH) bang hormon tang trudng
dugc tiét ra tir tuyén yén, va tic dong dén thu thé IGF-I d& bing cich d6 thé hién
nhiéu chiic ning sinh ly trong cac co quan khac nhau. Chinh béi diéu nay, IGF-I
duoc ky vong sé dugc sit dung dé diéu tri nhiéu loai bénh. Do trinh ty axit amin
ctia IGF-I ¢6 d4 twong ty cao khoang 40% so vdi tién insulin, nén IGF-I ¢6 thé
lién két véi thy thé insulin va bing cach d6 thé hién cdc hidu qua twong tyr insulin
(Tai li¢u phi sang ché 1). Ngoai ra, do trinh tr axit amin cta thu thé IGF-I ¢6 d6
twong tu cao khoang 60% so véi thy thé insulin, cac thu thé nay c6 thé tao thanh
dimer di thé (Tai liéu phi sang ché 1). Insulin c6 thé hoat ddng trén thu thé insulin
bang céch d6 thé hién hiéu qua cao trong viéc ha mirc dudng huyét, vi do dé duoc

str dung 1am thuéc ha dudng huyét.
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2. Thu thé yéu t6 ting truedng trong tir insulin dang I (thu thé IGF-I)

Thu thé IGF-I 13 protein xuyén mang bao gdm chudi alpha va chudi beta, va
6 séu mién ngoai bao (L1, CR, L2, Fnl, Fn2, va Fn3), mién xuyén mang, va mién
ndi bao (Tai liéu phi sang ché 2). Mién nodi bao cua thy thé IGF-I chira kinaza
tyrosin. Mién ngoai bio 14 mién gidu xystein (mién CR) va tham gia vao su hoat
héa ciia kinaza tyrosin ndi bao dugc két hop véi su thay dbi hinh dang cua thy thé
IGF-I, ma xay ra khi IGF-I lién két véi thu thé IGF-I. Thu thé IGF-I tao thanh
phitc hgp dong dimer (ciing loai). IGF-I lién két véi thu thé IGF-I (cing loai) kich
hoat viéc gui tin hi€u thong qua su hoat hda cia kinaza thu thé. Thu thé IGF-I
ciing tao thanh phirc hop dimer di thé (khéc loai) vé6i thu thé insulin. Insulin hosic
IGF-I lién két v6i v6i thy thé IGF-I (cling loai) kich hoat viéc giri tin hiéu théng
qua su hoat hoa cua kinaza thy thé (Tai liéu phi sang ché 3 va 4).
3. Hiéu qua sinh ly cta IGF-I

IGF-I d3 dugc ching minh cho thiy hiéu qua thic diy ting truéng, nhu tang
chiéu cao va cin ning cta co thé, va hiéu qué chuyén héa tuong tu insulin, ching
han nhu hiéu qua ting tdc d6 chuyén héa glucoza va ha duong huyét. D3 phat hién
ra mecasermin, IGF-I t4i t6 hop & nguoi, cai thién cic triéu chimg lién quan dén
sur bt thuong cua thu thé insulin, chéng han nhu tang dudng huyét, tang insulin
trong mau, bénh gai den va chimg rdm 16ng & phu nit. IGF-I cling dugc ching
minh 13 cai thién sy rdi loan tang truéng cua bénh lun do khang hormon ting
truong (Tai lidu phi sang ché 5).
4. Hiéu qua thic day ting truéng cua IGF-I

IGF-I dugc biét dén trong viéc ting cudng kha ning téng hop DNA cua céc

té bao sun & ngudi. Ngoai ra, viéc st dung IGF-I 1am ting trong luong va kéo dai
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chiéu dai xwong dui trong co thé chudt d3 cit bo tuyén yén (Tai liéu phi sang ché
5).
5. Hiéu qua cia IGF-I trong viéc ting khéi lugng co

Viéc ting cudng hoat tinh ting sinh té bao bang IGF-I doi héi sy hoat héa
lién tuc clia thy thé IGF-I (Tai liéu phi séng ché 6). Pong vit bién di gen dé hip
thy qué mirc thu thé IGF-T biéu hién khdi lugng co bip ting (Tai liéu phi sang ché
7). Viéc duy tri stt dung IGF-I/IGFBP3 cho bénh nhan bi giy xuong dui phén trén
lam ting cuong lwc cAm ndm va cai thién kha ning ding ciia bénh nhan tir tu thé
ngdi ma khéng cin hd trg (Tai liéu phi sang ché 8). Mirc IGF-I trong co bip cua
nguoi 16n tudi va chudt gia dugc biét dén 13 thip hon so vdi ctia ngudi tré tudi va
chu6t non (Tai liéu phi sang ché 9 va 10). Su biéu hién qud mirc cia IGF-I dic
biét 14 trong cdc mé co ciia chudt gia di cai thién khdi lugng co ciia ching so véi
loai chudt hoang da (Tai liéu phi séng ché 11).

6. Cac san phim c6 trudc dé ting khéi luong co

Anamorelin, chét chi van thu thé ghrelin, lam tang khdi luong nac trong co
thé thong qua thir nghiém 1am sang ddi véi hoi chung suy nhugc, ma 1a ching teo
co do bt dong. Tuy nhién, né ¢ cic tic dung phu nhu gy budn nén va tang
dudng huyét (Tai lidu phi sang ché 12).

Myostatin, yéu t6 kiém sodt tiéu cuc su hinh thanh co xuong, 4nh hudng dén
thu thé activin loai IT (ActRIT) bang cach @6 trc ché Akt/mTOR (Tai liéu phi séng
ché 13 va 15). LY2495655, khang thé khédng myostatin, 1am ting khéi luong co
cua cac bénh nhan ma da duoc ph?m thuit thay thé toan bd khép hang va cac bénh

nhan nay 14 ngudi cao tudi (Tai liéu phi sang ché 16 va 17).
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Bimagrumab, khang thé khang ActRII, lam ting khdi lwong co cia bénh
nh4n mic bénh than kinh co (Tai liéu phi sang ché 18). Tuy nhién, cho dén nay
chua cé thuc dé thic ddy sy hinh thanh co xwong va c6 thé st dung dé diéu tri
cho d6i trong ¢6 nhu cau.

7. Tac dong ha duong huyét cia IGF-I

IGF-1 dugc biét dén c6 tic dong ha dwong huyét nhu hidu qua twong tu
insulin. IGF-I ting cudng hiéu qua hip thu glucoza cia cic té bao cd ngudn gdc
tir co' clia chudt (Tai liéu phi sang ché 5). Viéc st dung IGF-I ciing 1am gidm mirc
dudng huyét ciia cac con chudt (Tai liéu phi sang ché 5).

Pi c6 bo céo rang hiu qua giam glucoza ciia IGF-I din dén viéc ha dudng
huyét nhir tic dung phu 1am sang (Tai liéu phi sdng ché 19). Ngoai ra, viéc sit
dung IGF-I & ngudi din dén viéc ha dudong huyét. Do d6, & giai doan bit du cua
viéc diéu tri bang IGF-1, didu cin thiét 13 duy tri su kiém soat lidu luong bit dau
tir lidu lugng thip véi sy xem xét nhiu nghién ciru 14m sing bao gdm ca mirc
dudng huyét sau khi st dung (Tai lidu phi sang ché 5).

IGF-I thé hién tic dong ha duong huyét thong qua viée thic dy su
photphoryl héa Akt, ma 1a tin hiéu ngugc dong cia thu thé IGF-I. Bién thé hoat
héa Akt cai thién sy hdp thu glucoza béi cac té bao 3T3-L1 (Tai liéu phi sdng ché
20). Mit khéc, con chudt thiéu hut Akt2 thé hién mirc dudng huyét cao (Tai lidu
phi sang ché 21). Chat trc ché Akt ngin can su hép thu glucoza gay ra béi insulin
& cac té bao ¢6 ngudn gbc co chudt (Tai liéu phi sang ché 22). Ngoai ra, IGF-I
ciing dugc biét dén dé hoat héa thy thé insulin ma déng vai trd trong tic dong ha
duong huyét. Cac két qua nghién ciru ndy dé xuit tic dong ha dudng huyét cuia

IGF-I bao gbdm viéc hoat héa qua mirc Akt va hoat héa thy thé insulin.
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8. Chu ky béan 14 ngén cia IGF-I trong méu

IGF-I c6 chu ky ban ra ngén trong mau, va do d6 doi hoéi viéc dua vao thudng
xuyén khi dugc str dung trong diéu tri. Trong thuc té, mecasermin, IGF-I t4i td
hop & ngudi, c¢é chu ky ban ri trong mau tir khoang 11 dén 16 gid, va do d6 né
cAn duge dua vao mot dén hai 14n mdi ngdy trong viée diéu tri bénh lun (Tai liéu
phi sang ché 5).

Khoéng 70% dén 80% IGF-I lién két véi IGFBP3 trong méu, trong khi dang
tu do cta IGF-I thé hién cdc tic dung sinh 1y. Lién két cua IGF-I véi IGFBP3 duy
tri chu ky ban ri ctia né trong méu trong khoang thoi gian tir 10 gid dén 16 gid
(Tai liéu phi sang ché 1).

IPLEX, thudc két hop ciia IGF-I v6i IGFBP3, thé hién chu ky bén r3 trong
mau cua IGF-I dugc kéo dai trong khoang thoi gian tir 21 gio dén 26 gid, va b%mg
cach d6 cho phép giam tin suit dwa vao xudng mét 1an mdi ngay (Tai liéu phi
sang ché 23). Tuy nhién, IPLEX d3 bj rit khoi thi truong.

C6 cac nd luc @ phat trién PEGylated IGF-1 véi cac dong luc hoc IGF-I
duoc cai thién, nhung cho dén nay chua co thudc nao duge phat trién thanh cong
va vin d& nay van dang ton tai (Tai liéu sang ché 1).

9. Hi€u qua diéu tri dugc ky vong sé& dat dugc thong qua hi€u qua cia IGF-I

IGF-I dugc biét dén 14 ¢6 anh hudng téi nhidu co quan va thuc hién nhiéu
chirc ning sinh 1y khac nhau (Tai liéu phi sang ché 19).

IGF-I dugc bdo cdo 13 ¢6 hiéu qua bao vé thin kinh & hé théng than kinh
trung wong bing viéc bao vé ty thé va hiéu qua chéng oxy héa thong qua su hoat
héa cua thu thé IGF-I (Tai liéu phi séng ché 24 va 25). IGF-I thuc déy sy tai tao

clia c4c soi truc than kinh bj tén thuong (Tai liéu phi sang ché 26).
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IGF-I 13 nhan t6 chinh cia sy thic ddy ting trudng (Tai liéu phi sang ché 27
va 28). Trong thuc té, mecasermin, IGF-I tai t6 hop & ngudi, vé phuong dién 1am
sang dugc sir dung nhu thubc trong viéc diéu tri bénh lun.

IGF-I c6 vé nhu ¢6 hiéu qua trong viéc diéu tri xo gan, ma phat trién tir tén
thuong gan va bénh gan man tinh va bao gdm chimg xo héa gan. Viéc sir dung
IGF-I cai thién chimg xo héa gan & dong vit mé hinh mic xo gan (Tai liéu phi
sang ché 29).

IGF-I ciing dugc biét dén véi vai tro trong su phat trién va cac chirc ning
cta than. IGF-I ¢ hiéu qua bao vé dbi véi stress oxy hoéa va chét té bao theo
chuong trinh do ngd ddc glucoza trong céc té bao gian mao mach cia than (Tai
liéu phi sang ché 30). IGF-I dugc ky vong 1am thudc cho viée diéu tri bénh than.

Vi du vé cac diéu kién bénh ly dugc ky vong s& dugc cai thién qua viée sit
dung IGF-I bao gém: bénh lin, hdi chimg Laron, xo gan, chitng xo héa gan, 130
hoa, e ché ting trudng ndi tir cung (TUGR), bénh than kinh, d6t quy ndo, chén
thuong cot séng, bao vé tim mach, dai thao duong, khang insulin, hdi ching
chuyén héa, bénh than, lodng xuong, xo hda bang quang, chita lanh vét thuong,
loan dudng ting trrong co luc, giam co gin véi AIDS, hdi chimg téi phan bd chat
béo gin véi HIV, bong, bénh Crohn, hdi chimg Werner, bénh suy giam mién dich
két hop lién quan dén gidi gen X, mét thinh giac, chimg chén an tAm than, va bénh
vdng mac cla tré sinh non (Tai liéu phi sang ché 19).

Do d6, IGF-I dugc ky vong 1am thudc cho viéc diéu tri nhiéu bénh do pham
vi hiéu qua sinh ly rong rdi cia nd. Tuy nhién, cic vén d& nhu tic dung phu ha
dudng huyét va chu ky ban ri ngén ctia IGF-I doi hoi viéc dua vao nhiéu l4n da

can tr& cac ing dung 1am sang cda nd.
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10. Céc khang thé chét chii van thu thé IGF-I

Thong thudng, cac cong thirc khang thé ¢ chu ky ban ra dai, va dugc chimg
minh 12 hiéu qua khi dua vao mdt dén hai 1dn mét thang. Mic di mot s cac khang
thé chét chu van thu thé IGF-I dugc bdo cdo 1a hiéu qua trong viéc hoat héa thu
thé in vitro, khong c6 khang thé nio duogc bdo céo 1a thé hién hoat tinh chii van
d6i v&i thy thé IGF-I in vivo (Tai liéu phi sang ché 31 dén 35).

Cu thé, c4c khang thé 3B7 va 2D1 ting cudng su tong hgp DNA té bao in
vitro (Tai liéu phi séng ché 32).

Cac khang thé 11A1, 11A4, 11A11, va 24-57 ting cudng su photphoryl héa
tyrosin cia thy thé IGF-I in vitro (T4i liéu phi sang ché 33).

Céc khang thé 16-13, 17-69, 24-57, 24-60, 24-31, va 26-3 dugc chimg minh
12 hiéu qua trong viéc thic ddy su téng hgp DNA té€ bao va hip thu glucoza in
vitro, va ¢4 tiém nang thé hién tic dong ha dudng huyét (Tai lidu phi séng ché 34
va 35).

Tuy nhién, khong c6 khéng thé chét chu vén thu thé IGF-I nao dugc bdo céo
1a thé hién c4c hiéu qua ting sinh té bio trong thi nghiém in vitro bang viéc sir
dung céc té bao nudi cdy nguyén thiy, khong ké céc té bao khéc, cac nguyén bao
co & ngudi, din dén hiéu qua gia tang khdi lugng co don in vivo.

11. C4c khang thé chat d6i van thu thé IGF-I

D3 ¢6 céc thir nghiém sir dung khang thé ma lién két véi thu thé IGF-I cho
viéc diéu tri cac bénh 4c tinh, dua trén hiéu qua d6i van cua IGF-I trong viéc ngan
can su lién két IGF-1 vé6i thu thé IGF-1. Tuy nhién, cac khang thé chét ddi van thu
th& IGF-I hién nay c6 nhidu tic dung phu nhu ting dudng huyét trong viée diéu

tri bing mot loai thudc (Tai liéu phi sang ché 36), va thé hién ting dudong huyét
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khi dugc st dung két hop vdi céc chit chdng ung thu khac (Tai lidu phi séng ché
37). Theo d6, cic tmg dung diéu tri ciia IGF-T duge ky vong s& duge gidi han.
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Ban chét kj thuit ciia sing ché
Vén @& can giai quyét

Muc dich cua sang ché 14 dé xuét khang thé dugc nhin héa khang thu thé
IGF-I hoic doan cia né hodc din xuét ciia nd ma c6 lién két riéng biét véi thu thé
IGF-I cia dong vét c6 xuwong séng. Muc dich khéc clia sing ché 13 d& xuat khang
thé 1am ting khéi luong co thong qua thu thé IGF-I trong khi khéng giam mirc
dudng huyét.

Giai phép cho van dé

Séng ché nay lién quan dén cac vén dé sau day:

Piém [1]: Khang thé dugc nhan héa khang thu thé IGF-I hoic doan ciia né
hodc din xuét caa né chira:

trinh tir axit amin dugc xac dinh trong SEQ ID NO: 1, hodc trinh tu axit amin
6 ngudn gdc tir trinh tyr axit amin dugc xac dinh trong SEQ ID NO: 1 théng qua
viéc thé mot gbe axit amin, 1am trinh tw CDR-1 ciia ving bién ddi chudi ning
(CDR-H1);

trinh tu axit amin dugc xac dinh trong SEQ ID NO: 2, hodc trinh tu axit amin
6 ngudn gbc tir trinh tur axit amin dugc x4c dinh trong SEQ ID NO: 2 théng qua
viéc thé mét hodc hai gbc axit amin, 1am trinh tw CDR-2 ciia ving bién déi chudi

nang (CDR-H2);
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trinh tu axit amin duoc xac dinh trong SEQ ID NO: 3, hojc trinh tu axit amin
c¢6 ngudn gbe tir trinh tir axit amin dugce x4c dinh trong SEQ ID NO: 3 thong qua
viéc thé mot hodc hai gdc axit amin, 1am trinh ty CDR-3 cia viing bién d6i chudi
nang (CDR-H3);

trinh tu axit amin dugc xac dinh trong SEQ ID NO: 4, hojc trinh tur axit

amin c¢6 ngudn gbc tir trinh tyr axit amin dwgc x4c dinh trong SEQ ID NO: 4 thong
qua viéc thé mot hoac hai géc axit amin, lam trinh ty CDR-1 cua vung bién ddi
chudi nhe (CDR-L1);

trinh tir axit amin dugc xac dinh trong SEQ ID NO: 5, hodc trinh tu axit amin
c¢6 ngudn gbe tir trinh tir axit amin dugc x4c dinh trong SEQ ID NO: 5 thong qua
viéc thé mot gbc axit amin, 1am trinh ty CDR-2 ctia ving bién d6i chudi nhe
(CDR-L2); va

trinh tir axit amin dugc xac dinh trong SEQ ID NO: 6, hodc trinh tu axit amin
c¢6 ngudn gdc tir trinh tu axit amin dugc x4c dinh trong SEQ ID NO: 6 thong qua
viéc thé mét hoic hai gdc axit amin, 1am trinh tyr CDR-3 ctia viing bién d6i chudi
nhe (CDR-L3);

trong dé khéang thé, doan hodc din xuit cia né lién két riéng biét voi mién
ngoai bio ciia SEQ ID NO: 14 (thu thé IGF-I & ngudi).

Diém [2]: Khang thé dwgc nhan héa khang thu thé IGF-I hoic doan clia né
hodc din xuét cia né theo diém [1], chira:

trinh tur axit amin dugc xac dinh trong SEQ ID NO: 7, hodc trinh tur axit amin
¢6 ngudn gbc tir trinh tir axit amin dugc x4c dinh trong SEQ ID NO: 7 théng qua
viéc thé, loai bd, hodc thém mét hoic nhiéu géc axit amin, lam trinh tu cda viung

bién d6i chuoi ndng; va
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trinh tu axit amin duogc xac dinh trong SEQ ID NO: 8, hodc trinh tu axit amin
6 ngudn gdc tir trinh tir axit amin duge x4c dinh trong SEQ ID NO: 8 thdng qua
viéc thé, loai bo, hodc thém mdt hoiic nhiu gbc axit amin, 1am trinh tr ciia ving
bién dbi chudi nhe.

Diém [3]: Khang thé duoc nhin héa khang thu thé IGF-T hoic doan ciia né
hozc dan xuit cia né theo diém [1] hodc [2], chira:

trinh tu axit amin dugc xac dinh trong SEQ ID NO: 7, 1am trinh tu cia ving
bién dbi chudi ning; va

trinh tu axit amin dugc chon tir cac SEQ IDNO: 8,9, 10, 11, va 12, 1am trinh
tur ciia ving bién ddi chudi nhe.

Diém [4]: Khang thé dugc nhan héa khang thu thé IGF-I hoic doan cia né
hoic din xut cia né theo diém bét ky trong sb cac diém [1] d&én [3], chira:

cac ving hing dinh ctia mdi 16p globulin mién dich & ngudi, 1am cdc ving
hing dinh chudi ning va chudi nhe.

Diém [5]: Khang thé duoc nhin héa khang thu thé IGF-I hoic doan clia né
hoic din xuit ciia né theo didm [4], trong d6 ving hing dinh chudi ning 1a ving
hing dinh chudi ning cia IgG & ngudi 16p 4.

Diém [6]: Khang thé dugc nhan héa khang thu thé IGF-T hoic doan ciia né
hoic din xuit clia né theo diém bt ky trong s cac diém [1] dén [5], ma lién két
véi epitop chira peptit ma c6 trinh tu axit amin tuong tng vdi cac gdc axit amin
s6 308 dén 319 (ProSerGlyPhelleArgAsnGlySerGlnSerMet) ciia SEQ ID NO: 14
(thu thé IGF-I & ngudi) hodc ving trong viing phu cin cua né.

Diém [7]: Khang thé dugc nhin héa khéng thu thé IGF-I hoic doan ctia né

hoic din xuét cia né theo diém bét ky trong sb cac diém [1] dén [6], ma khi duoc
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dua vao & liéu lwong di dé giy ra sy ting sinh cta cac nguyén bao co dugc nudi
cly c6 ngudn gdc tir ngudi hoic chudt lang, khéng giy ra su hép thu glucoza cia
céc t& bao duoc nudi cly.

Diém [8]: Khéng thé duoc nhin héa khang thu thé IGF-I hoic doan cua nd
hodc dan xuét cia n6 theo diém bét ky trong s6 cac diém [1] dén [7], ma khi duoc
dua vao dong vit ¢ xwong song & lidu lugng du dé gay ra su ting khéi luong co
va/hodc chidu dai co thé cia dong vat c6 xuong séng, khong 1am giam mirc duong
huyét ciia dong vat cé xuong séng.

Diém [9]: Khang thé dugc nhin héa khéng thu thé IGF-I hoic doan ciia né
hodc din xuét ciia né theo diém [8], ma khi dugc dua vao dong vat cé xuong séng
& mirc d6 phoi nhidm trong méu 13 10 14n hoic cao hon liéu hrong du dé gy ra
su ting khéi lugng co va’hodc chiéu dai co thé ctia dong vat c6 xuo*ng,séng, khong
lam gidm mirc duong huyét ctia dong vat c6 xuong sbng.

Diém [10]: Phén tir axit nucleic chita trinh tu polynucleotit ma hoa khang thé
dugc nhan hda khang thu thé IGF-I hoic doan cua n6 hodc dan xuét cua no theo
diém bt ky trong sb cac diém [1] dén [9].

Diém [11]: Vecto tich dong hodc vecto biéu hién ma c6 it nhat mét phan tir
axit nucleic theo diém [10].

Diém [12]: Té bao tai td hop dwoc din xuit bang viéc dua vecto theo diém
[11] vao té bao chu.

Diém [13]: Quy trinh san xuét khang thé dugc nhan héa khang thu thé IGF-
I hodc doan cta né hoic din xuét ctia né theo diém bét ky trong s6 céc diém [1]
dén [9], bao gbm:

nudi ciy té bao tai td hop theo diém [12]; va
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tinh ché khang thé dugc nhan héa khang thu thé IGF-I hoic doan ciia né hoic
dAn xuét cia né dugce tao ra tir t& bao tai td hop.

Diém [14]: Duoc phim chira khéng thé dugc nhan héa khang thy thé IGF-I
hoic doan cta né hodc din xuit ciia n6 theo diém bét ky trong s cac diém [1]
dén [9], phan tir axit nucleic theo diém [10], vecto theo diém [11], hodc té bao tai
t8 hop theo diém [12] 1am thanh phan hoat tinh.

* Piém [15]: Dugc phim theo diém [14] dé sir dung trong viéc diéu tri bénh
teo co hoac bénh lun.

Piém [16]: Dugc phim theo diém [15], trong d6 bénh teo co 12 bénh teo co
do bat dong, chiing giam co, hodic héi chimg suy gidm sirc khoe.

Diém [17]: Duoc phdm theo diém [15], trong d6 bénh Lin 12 bénh lin Laron
hoic bénh lin do khéng hormon ting trudng.

Hiéu qua cua sang ché

Khang thé hodc doan cta né hodc dan xuit ctia né theo sang ché c6 hiéu qua
lién két riéng biét véi thu thd IGF-I ciia dong vat c6 xuong séng.
MBJ ta vin tit cac hinh vé

Fig. 1 minh hoa céc trinh tu axit amin theo hang cua cic mién CR cia cic
thu thé IGF-1 ctia chudt nhit, chudt to, ngudi, chudt lang va tho, trong d6 céc trinh
tur axit amin ndy dugc biéu thi b%mg viéc str dung m& mot chir cai;

Fig. 2 12 bidu d biéu thi trong lugng cia céc co dudi dai cdc chin & chudt
lang ma nhan su dua vao lién tuc IGF-I b.%mg bom thdm thiu hoic dua vao tinh
mach lidu don cua khang thé dugc nhan héa khang thu thé IGF-1 R11-16B trong

hai tuan sau khi dua vao;
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Fig. 3 12 bidu d0 biéu thi dong luc hoc mau ciia IGF-T & chudt lang trong didu
kién nhin &n sau khi dua vao duéi da lidu don; va

Fig. 4 12 bidu db biéu thi dong luc hoc méu cia khang thé dugc nhan héa
R11-16B khéang thy thé IGF-I & chudt lang trong diéu kién nhin an trong thdi gian
sau khi dua vao tinh mach liéu don.

Mo ta chi tiét sang ché

Trong phin mé ta sau day, sing ché s& dwoc mé ta véi tham chiéu ti céc
phwong 4n cu thé, mic d sang ché khéng bi gisi han béi cac phuong 4n nay theo
bét ky cach ndo. Tét ca tai liéu duge trich din trong séng ché, bao gbém céc cong
b6 sang ché, céc cong bé don dang ky sing ché chua thim dinh, va céc tai liéu
phi séng ché, duoc két hop tai ban mé ta ndy bing viéc tham chiéu dén toan bd
ndi dung cia chung cho tat ca cdc muc dich.

Trong phan mé ta nay, IGF d@ cap dén yéu td tang truéng twong tir insulin,
ma c6 thé 13 IGF-I hoic IGF-I1. C4 IGF-I va IGF-II déu 1a cac phéi t sinh hoc ¢6
céc hoat tinh chit vin ma lién két vé6i thu thé IGF-I (thu thé yéu t6 ting trudng
twong tu insulin dang I) va chuyén ddi cAc tin hiéu ching han nhu sy phan chia té
bao va chuyén héa thanh té bao. IGF-I va IGF-II dugc biét dén 14 c6 i luc lién
két chéo véi thu thé insulin (INSR), ma tuong tu vé mit cau tric véi thu thé IGF-
1. Ban m ta sang ché s& d& cap chi yéu dén IGF-I, do céc dic tinh ciia né nhu 14
céc chire ning sinh Iy dwoc biét dén nhidu hon so v6i IGF-II. Tuy nhién, trong khi
dé cap dén nhiéu hiéu quéa va bénh ly trung gian thong qua su lién két cta phdi tir
v6i thu thé IGF-1, ca IGF-I va IGF-II ¢6 thé dugc @ cap chung.

IGF-1, con dugce goi 1a somatomedin C, 14 hormon polypeptit don chira 70

axit amin. Trinh tu IGF-I & ngudi ¢6 sn, vi du, trén EMBL-EBI véi s6 nhan biét
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riéng biét UniProtKB P50919. Trinh tu axit amin ctua IGF-I truéng thanh duoc
minh hoa trong SEQ ID NO:13 cua trinh tu liét ké dugc dinh kém theo day. Trinh
tur nay chira 70 axit amin dugc bao tdn trong nhiéu loai. Trong sang ché nay, thuat
ngit “IGF-I” khéng c6 bt ky gidi han ndo c6 nghia 13 protein IGF-I ma c6 hoat
tinh hormon nhr vy, trir khi dugc dinh nghia khac.

IGF-I dugc san xuét boi nhidu té bao trong co thé sdng, bao gdm cac té bao
gan, v ton tai trong mau va cac dich co thé khac. Do d6, IGF-I thuan ching co
thé thu duoc thong qua sy tinh ché tir dich co thé dong vét hoic tir té bao duoc
nuéi ciy nguyén thity hoic dong té bao duge nudi cdy c6 ngudn gdc tir dong Vét_.
Do hormon ting trudng gy ra su san xut IGF-I bdi cc té bao, IGF-I cling c6 thé
duogc tinh ché tir dich co thé dong vat ma hormon tang trudng dugc dua vao, hodc
tir t& bao dong vat dugc nudi ciy nguyén thiy hozc dong té bao dong vat duoc
nudi cay trong s hién hiru ctia hormon ting trwéng. Nhur mét phwong phap khéc,
IGF-I ciing c6 thé thu dugc tir té bao tai t6 hop ma dugc sin xudt tir viéc chuyén
nhiém vecto biéu hién mang phan tir axit nucleic ma héa trinh tir axit amin ciia
IGF-I vao vét chi nhu 1a sinh vat khong nhan (vi du, E. coli) hoac t& bao c6 nhan
bao gdm men, t& bao con tring, hoic té bao c6 ngudn gdc tir ddng vat c6 vi dugc
nuoi céy, hodc tir dong vat bién ddi gen hoiac thuc vat bién d6i gen ma trong dé
gen IGF-1 d3 duoc chuyén nhiém. IGF-I & ngudi ciing c6 sin nhu thudc thir nghién
ctru (Enzo Life Sciences, danh muc: ADI-908-059-0100, Abnova, danh muc:
P3452, v.v.) hodc nhu dugc phém (Somazon® mecasermin, INCRELEX®, v.v.).
Céc hoat tinh in vivo va in vitro ctia IGF-I dé sir dung c6 thé duoc danh gia nhu
céc hoat tinh riéng biét lién quan dén chit tiéu chuan IGF-I theo mi NIBSC:
91/554, chit ma ¢ hoat tinh twong tmg mét don vi/microgam qudc té. Chét tidu

chuin nay c6 san tir Vién quoc gia vé sinh hoc tiéu chuan va kiém soat cua To
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chie Y té Thé gidi (NIBSC). Trong ndi dung sang ché, IGF-I duoc xem 13 ¢6 hoat
tinh riéng biét twong duong vdi IGF-1 cé ma NIBSC: 91/554.
Thu thé IGF-I

Trong sang ché, thuat ngir “thu thé IGF-1” @é cap dén yéu t6 tang trudng
turong tu insulin dang I. Thuat ngit “thu thé IGF-I” dugc st dung & day cd nghia
1a protein thu thé IGF-I, trir khi duoc dinh nghia khéac. Thu thé IGF-I 1a protein
duoc tao thanh tir hai phén tir protein don, mdi phan tir ndy chira chudi alpha va
chudi beta. Trinh tu axit amin cta thu thé IGF-1 & nguoi dugc biéu thi trong SEQ
ID NO:14, trong d9 trinh tu con chira cac gbc axit amin thir 31 dén 735 biéu thi
chudi alpha, trong khi trinh tur con bit dau tir gdc axit amin thir 740 biéu thi chudi
beta. Chudi alpha ciia thu thé IGF-I c¢6 mét phan ma lién két v&i IGF-I, trong khi
- chudi beta c6 céu tric Xuyén mang va thé hién chirc ning truyén tin hiéu vao té
bao. Chudi alpha ciia thu thé IGF-I ¢6 thé dwgc chia thanh cic mién L1, CR, L2,
Fnlll-1, va FnIlI-2a/ID/FnIII-2b. Theo trinh ty axit amin cua thy thé IGF-I &
ngudi duge xdc dinh trong SEQ ID NO:14, céc gbc thir 31 dén 179 tuong ung voi
mién L1, cic gbc thir 180 dén 328 tuwong g véi mién CR, cac gde thir 329 dén
491 trong tmg véi mién L2, cac gde thir 492 dén 607 twong tmg véi mién Fnlll-
1, va cac gbc thir 608 dén 735 tuong g v&i mién Fnlll-2a/ID/Fnlll-2b. Trong
s6 chung, mién CR (gidu xystein) lién quan dén su hoat héa kinaza tyrosin ndi
bao trong chudi beta, chudi ma dwgc két hop véi su thay ddi hinh dang cua thu
thé IGF-I xay ra khi IGF-I lién két véi thy thé. Trinh tur axit amin cta thy thé IGF-
I & ngudi cé san, vi du, trén EMBL-EBI véi s6 nhan biét riéng biét UniProtKB
P08069, va ciing dugc biéu thi trong trinh tir liét ké 1a SEQ ID NO:14.

Thuy thé IGF-I duoc biét dén 1a dugc biéu hién trong pham vi réng cac mé va

c4c té bao trong co thé séng, va nhan nhiéu nhén t4 kich thich théng qua IGF-I,
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nhu s cam Ung ting sinh t& bao va su hoat hda cta cac tin hiéu ndi bao. Cu thé,
- céac hiéu qua cta IGF-I trén cdc nguyén bao co thong qua thu thé IGF-I c6 thé
dwoc danh gia bing viéc sir dung cac hoat tinh ting sinh té bao lam cac chi thi. Vi
ly do nay, cac nguyén bao co hitu ich trong viéc phan tich hiéu qua cta cac khang
thé lién két véi thy thé IGF-1. Céc té bao biéu thi thu thé IGF-I c6 ngudn gdc tir
ngudi hodc bat ky dong vat c6 xwong séng nao khac co thé dugc san xue‘it nhan
tao, b%mg su chuyén nhiém vecto biéu hién mang phén tif axit nucleic ma héa trinh
tur axit amin cua thu thé IGF-I ¢6 ngudn gbc tir ngudi hoic bat ky dong vt c6
xwong séng nao khac thanh té bao chil ¢6 nhan hoan chinh, ching han nhur té bao
con trung dugc nudi ce‘iy hoac t& bao ¢ nguf‘m géc tir dong vat co vu, dé san xuét
t& bao tai td hop biéu thi thu thé IGF-I dugc mi hda bdi axit nucleic da chuyén
nhim trén mang té bao ciia né. Té bao thu duogc biéu thi thy thé IGF-I ¢ thé dugc
stt dung cho viéc phan tich kha nang lién két va kha ning truyén tin hiéu ndi bao
ctia cac khang thé.

Khéng thé dugc nhan héa khang thu thé IGF-I

Sang ché @& xuét khang thé dugc nhan héa khang thu thé IGF-I mdi (sau day
duoc goi 1a “khang thé ctia sang ché” néu phu hop).

Trong sang ché nay, thuit ngir “khang thé” biéu thi glycoprotein chira it nhét
hai chudi ning (H) va hai chudi nhe (L) bét cip v6i nhau théng qua céc lién két
disulfua. Mdi chudi ning c6 ving bién dbi chudi ning (goi tit 1a VH) va ving
h%mg dinh chudi nang. Vung h?mg dinh chudi ning chia ba mién, d6 13, CH1, CH2
va CH3. M&i chudi nhe chira ving bién dbi chudi nhe (goi tat 1a VL) va ving hing
dinh chudi nhe. Ving hing dinh chudi nhe c6 mét mién, d6 12 CL. C6 hai loai
ving hing dinh chudi nhe, d6 13, chudi A (lambda) va chudi k (kappa). Ving hing

dinh chudi ning duoc phan loai thanh chudi y (gamma), chudi p (mu), chudi a
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(alpha), chudi  (delta) va chudi  (epsilon), va cic loai khac nhau ciia viing hing
dinh chudi ning din dén céc 16p khac nhau cta cic khang thé tuong g, d6 13,
IgG, IgM, IgA, IgD, va IgE. M3i viing VH va VL ciing dugc chia thinh bdn ving
béo ton trong dbi (FR-1, FR-2, FR-3, va FR-4), dugc dé cap chung la cdc viung
khuén (FR), va ba viing siéu bién (CDR-1, CDR-2, va CDR-3), dugc dé cap chung
1a cac ving quyét dinh tinh bd trg (CDR). Ving VH bao gdm ba vimg CRD va
bdn vung FR dugc sip xép theo thi tw FR-1, CDR-1 (CDR-H1), FR-2, CDR-2
(CDR-H2), FR-3, CDR-3 (CDR-H3), va FR-4 tir d4u cubi amino dén dau cubi
cacboxyl. Ving VL bao gém ba ving CDR va bdn vimg FR dugc sip xép theo
th tw FR-1, CDR-1 (CDR-L1), FR-2, CDR-2 (CDR-L2), FR-3, CDR-3 (CDR-
L3), va FR-4 tir d4u cudi amino dén dau cudi cacboxyl. Ving bién dbi ctia mdi
chudi ning va chudi nhe bao gdm mién lién két, ma tiép xic vSi khang nguyén.
Khang thé ciia sang ché c6 thé 14 doan va/hoic din xuit ctia khang thé. Cac
vi du cua cdc doan khang thé bao gdm F(ab’)2, Fab, va Fv. Céc vi du ciia cac dan
xuat khang thé bao gdm: cic khang thé ma trong d6 su dot bién axit amin dugc
gdy ra & ving hing dinh cta né; cac khang thé ma trong d6 thir twr mién ctia cac
ving hing dinh dwoc didu chinh; cc khang thé c6 hai hodc nhiéu Fc’s trén phan
tir; céc khang thé chi gdm chudi ning hoic chi gdm chudi nhe; cic khang thé véi
su glycosyl héa dugc diéu chinh; c4c khang thé dong dic hiéu; dung dich cong
hop cta cac khang thé hoic cac doan khang thé véi céc hop chét hoidc cac protein
khac ngoai khéng thé; cdc enzym khang thé; cic khang thé don mién; khang thé
don chudi tai td hop kép (tandem scFv’s); khang thé don chudi téi t6 hop kép dong
dac hiéu (bispecific tandem scFv’s); cac khang thé don dong; va céc khang thé

VHH. Thuit ngit “khang thé” dugc sir dung & ddy bao ham cac doan khang thé
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va/hodc céc din xudt cia cac khang thé nhu vay, trir trudng hop dugc dinh nghia
khac.

Trong sing ché nay, thuit ngit “phan tmg khéng nguyén-khang thé” dugc str
dung & ddy c6 nghia 12 khang thé lién két véi thu thé IGF-I véi 4i lyc dugc biéu
thi bang hing sb phén ly can bang (KD) 14 1x1077M hoc thip hon. Khang thé cua
séng ché 5t hon 14 lién két véi thy thé IGF-I véi KD thong thuong 1a 1x10°M
hoic thip hon, cu thé 14 1x10M hoic thap hon, cu thé hon nita 1a 1x10"M hodc
thip hon.

Trong sdng ché nay, thuit ngit “tinh dic hiéu” ciia khang thé d6i vdi khang
nguyén nghia 13 phan ung khing nguyén-khing thé cao xay ra giita khang thé va
khang nguyén. Trong ni dung cia sang ché, thuat ngit “khang thé thy thé IGF-I
d3c hiéu” co6 nghia 1a khang thé ma, khi dugc sit dung & néng d6 hi€u qua dé gdy
ra phan ung khang nguyén-khang thé mot cach déng ké véi cac té bao biéu thi thu
thé IGF-1, gy ra phan (ng khéng nguyén-khéng thé véi INSR & d6 phan tmg 1a
1,5 14n hodc thap hon d6 phan timg véi t& bao Mock. INSR ¢4 su twong tu cao véi
thu thé IGF-I trong cAu tric ban d4u (trinh tr axit amin) va cAu tric bac cao.

Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt c6 thé thyc hién viée
do phan tmg khang nguyén-khang thé bing viéc chon xét nghiém lién két thich
hop trong hé théng pha chit rin hoic pha chét 16ng. Vi du cia cic xét nghiém nhu
vay bao gdm, nhung khong bi gidi han bi: xét nghiém mién dich hap thu lién két
vé6i enzym (ELISA), xét nghiém mién dich enzym pha ran (EIA), hién tuong cong
hudéng plasmon bé miat (SPR), truyén ning lwong cong hudng huynh quang
(FRET), truyén ning luong cong hudng phat quang (LRET). Viéc do éi luc lién
két khang nguyén-khang thé ¢6 thé dugc thuc hién bang, vi du, viéc phéan 16p

khang thé va/hoic khang nguyén vdi, vi du, enzym, chét huynh quang, chét phét
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quang, hoac chét ddng vi phéng xa, va viéc phat hién phan img khang nguyén-
khang thé bang viéc sir dung phuong phép thich hop dé do luong cac dic tinh vat
1y va/hoic hoéa hoc cia 16p dugce sir dung.

Bing viéc lién két v6i mién CR cua thy thé IGF-1, khéng thé cua sing ché
hoat héa thu thé cung loai, ma trong dé thu thé IGF-I tao thanh dimer, hoic thu
thé khac loai, ma trong d6 thu thé IGF-I va INSR tao thanh dimer.

Khéng thé cta sang ché t6t hon nén c6 céc trinh ty axit amin riéng biét nhur
cac trinh ty CDR, nhur sé dugc mo ta chi tiét dudi day. Trong ndi dung sang ché,
thuét ngir “tinh déng nhit” ctia c4c trinh tu axit amin dugc sir dung & day nghia
la ty 1€ cua cac gbc axit amin tring nhau gifta cc trinh ty ndy, trong khi thuét ngft
“tinh twong tu” cia cac trinh ty axit amin & ddy c6 nghia 1a ty 1€ cua cic gbc axit
amin tring nhau hoZc tuong tu nhau gitra c4c trinh tir ndy. Tinh tuong tu va tinh
déng nhét ctia céc trinh tu axit amin c6 thé duoc xac dinh, vi du, b?mg viéc s
dung phuong phap BLAST (vé1 cac diéu kién mic dinh cia PBLAST nhu duge
cung cap bai NCBI).

Thuét ngit “cac gbc axit amin tuong tw” dugc st dung & diy nghia 12 nhém
cac géc axit amin c6 cac chudi bén véi cac dic tinh héa hoc twong tu (vi du, tich
dién hoic ky nudc). Cac nhém cua céc gbc axit amin twong tu bao gbm:

1) cac gdc axit amin c6 cac chudi bén béo: céac gbc glyxin, alanin, valin,
leuxin, va isoleuxin;

2) cac gbc axit amin c6 cac chudi bén hydroxyl béo: cac gbc serin va
threonin;

3) céc gbc axit amin c6 cic chudi bén chira amit: céc gbc asparagin va

glutamin;
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4) céc gbe axit amin ¢ cac chudi bén thom: céc gbc phenylalanin, tyrosin,
va tryptophan;

5) cac gbc axit amin c¢é cac chudi bén co ban: cdc gbc lysin, acginin, va
histidin;

6) cac gbc axit amin c6 cic chudi bén c¢é tinh axit: cdc gbc axit aspartic va
axit glutamic; va

7) céc gbe axit amin c6 cic chudi bén chira luu huynh: cic gbc xystein va
methionin.

Theo séng ché, trinh tu viing bién d6i chudi nang CDR-1 (CDR-HI) t6t hon
13 trinh tu axit amin duoc xac dinh trong SEQ ID NO: 1 (SerTyrTrpMetHis) hoac
trinh tu axit amin ¢4 ngudn gbc tir SEQ ID NO: 1 thong qua viée thé gdc axit amin
tai mot vi tri bat ky. Ngoai ra, trinh ty CDR-H1 trong viung bién dbi chudi nang
t6t hon c6 80% hodc cao hon su twong ddng (t6t hon 1a tinh ddng nhit) véi SEQ
ID NO: 1.

Trinh tr ving bién déi chudi ning CDR-2 (CDR-H2) tot hon 14 trinh tir axit
amin duoc Xac dinh trong SEQ ID NO: 2
(GluThrAsnProSerAsnSerValThrAsnTyrAsnGluLysPheLysSer) hodc trinh tu
axit amin c¢6 ngudn gbc tir SEQ ID NO: 2 thong qua viée thé mot hodc nhiéu gbc
axit amin tai mot hodic hai vi tri bat ky. Ngoai ra, trinh ty CDR-H2 trong viing
bién d6i chudi ning t6t hon c6 88% hodc cao hon, tdt hon nita 1a 94% su twong
ddng (5t nhét 13 tinh déng nhat) véi SEQ ID NO:2.

Trinh tu ving bién déi chudi nang CDR-3 (CDR-H3) tét hon 14 trinh t axit
amin dugc xac dinh trong SEQ ID NO: 3 (GlyArgGlyArgGlyPheAlaTyr) hodc

trinh tu axit amin c6 ngudn gbc tir SEQ ID NO: 3 théng qua viéc thé mét hozc
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nhiéu gc axit amin tai mot hozc hai vi tri bit ky. Ngoai ra, trinh twy CDR-H3 niy
trong ving bién ddi chudi ning t6t hon ¢6 75% hodc cao hon, tot hon nita 13 87%
su trong ddng (t5t nhét 14 tinh ddng nhét) véi SEQ ID NO: 3.

Trinh tu ving bién dbi chudi nhe CDR-1 (CDR-L1) tét hon 14 trinh tir axit
amin duoc xac  dinh trong SEQ ID NO: 4
(ArgAlaSerGlnAsnlleAsnPheTrpLeuSer) hodc trinh ty axit amin ¢6 ngudn gbc tir
SEQ ID NO: 4 théng qua viéc thé mot hoic nhiéu géc axit amin tai mot hodc hai
vi tri bt ky. Ngoai ra, trinh tw CDR-L1 trong ving bién dbi chudi nhe tét hon c6
81% hodc cao hon, tdt hon nita 12 90% hoic cao hon sir tuong ddng (t6t nhét 13
tinh ddng nhét) véi SEQ ID NO: 4.

Trinh tu ving bién dbi chudi nhe CDR-2 (CDR-L2) tét hon 13 trinh tir axit
amin duoc xac dinh trong SEQ ID NO: 5 (LysAlaSerAsnLeuHisThr) hodc trinh
tir axit amin c6 ngudn gdc tir SEQ ID NO: 5 thong qua viéc thé gbc axit amin tai
mdt vi tri bat ky. Ngoai ra, trinh tr CDR-L2 trong viing bién ddi chudi nhe t6t hon
6 85% hoic cao hon su twong ddng (tdt hon nita 13 tinh ddng nhat) véi SEQ ID
NO: 5.

Trinh tw ving bién @i chudi nhe CDR-3 (CDR-L3) tét hon 14 trinh tir axit
amin duoc xac dinh trong SEQ ID NO: 6 (LeuGInGlyGInSerTyrProTyrThr) hodc
trinh tu axit amin c6 ngudn gdc tir SEQ ID NO:6 théng qua viéc thé mot hoic
nhiéu gdc axit amin tai mot hodc hai vi tri bat ky. Ngoai ra, trinh ty CDR-L3 trong
ving bién ddi chudi nhe t6t hon c6 77% hoic cao hon, tt hon nita 12 88% hoic
cao hon sy trong dong (t6t nhat 13 tinh déng nhat) véi SEQ ID NO: 6.

Cu thé, khang thé cta sdng ché t6t hon c6 su két hop clia céc trinh tr CDR

sau day: trinh ty axit amin cua SEQ ID NO: 1 lam trinh ty CDR-H1; trinh tir axit
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amin cta SEQ ID NO: 2 lam trinh t¢ CDR-H2; trinh tu axit amin cua SEQ ID
NO: 3 1am trinh ty CDR-H3; trinh tur axit amin cia SEQ ID NO: 4 lam trinh tu
CDR-L1; trinh trr axit amin cua SEQ ID NO: 5 lam trinh tu cia CDR-L2; va trinh
tur axit amin cia SEQ ID NO: 6 1am trinh tw CDR-L3.

Céc vi du cia phuong phap xac dinh méi trinh tu cia CDR-H1, CDR-H2,
CDR-H3, CDR-L1, CDR-L2, hodc CDR-L3 trong khang thé bao gém phuong
phép Kabat (Kabat et al., The Journal of Immunology, 1991, tip 147, s6 5, trang
1709-1719) va phuong phap Chothia (Al-Lazikani et al., Journal of Molecular
Biology, 1997, tap 273, s6 4, trang 927-948). Cac phuong phap nay phd bién vé
mat céng nghé déi véi ngudi c6 trinh do hiéu biét trung binh trong linh vuc k§
thuét, va tdm lugc cda ching cé san, vi du, trén trang thong tin dién tir cta Dr.
Andrew C.R. Martin’s Group (http://www.bioinf.org.uk/abs/).

Trinh tir khuén cua globulin mién dich, ma 13 khang thé cua sang ché, tbt
hon 14 trinh tr khuén trong mdi 16p globulin mién dich & ngudi.

Ving bién dbi chudi ning va ving bién ddi chudi nhe trong khang thé ctia
sang ché t6t hon 1a c6 cac trinh ty axit amin riéng biét, nhu dugc md ta chi tiét
dudi day. Trong sang ché nay, cum tur “mot hodc nhiéu vi tri” biéu thi mot vi tr,
hai vi tri, ba vi trf, bbn vi tri, nam vi tri, sau vi tri, bay vi tri, tdm vi tri, chin vi tri.
hodc mudi vi tri trir khi duge chi ra khéc.

Vung bién d6i chudi ning trong khang thé cua sdng ché nay tét hon 13 c6
trinh tu axit amin duoc xac dinh trong SEQ ID NO: 7, trinh tu axit amin c6 nguén
géc tir SEQ ID NO: 7 théng qua viéc thé mot hoic nhiéu géc axit amin tai mot
hodc nhiéu vi tri, hodc trinh ty axit amin ma cé 90% hoic cao hon sy twong déng

(tbt hon 1a tinh ddng nhét) véi SEQ ID NO: 7. Ving bién d6i chudi nhe trong
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khang thé ciia sing ché nay t5t hon 14 c6 trinh ty axit amin dugc x4c dinh trong
SEQ ID NO: 8, trinh tir axit amin ¢6 ngudn gdc tir SEQ ID NO: 8 thong qua viéc
thé mot hodc nhidu gdc axit amin tai mét hodc nhiéu vi tri, hogc trinh tir axit amin
ma ¢6 90% hodc cao hon su tuong dong (t6t hon 14 tinh ddng nhit) v6i SEQ ID
NO: 8.

Cu thé, khang thé cua sang ché nay t6t hon 1a ¢c6 SEQ ID NO: 7 lam ving
bién d8i chudi nang, va SEQ ID NO:7 1am ving bién dbi chudi nhe hodc céc trinh
tir gdm trinh tir axit amin trong d6 Tyr dugc thay thé bang Ala, Ser, Phe hoic Cys
tai vi tri 36 (s6 Kabat: L36) cia SEQ ID NO: 8 (SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11 va SEQ ID NO: 12, mét cach tuong Ung).

Trinh tu axit amin cia mdi ving khudn vd/hoic mdi ving hing dinh cia
chudi ning va chudi nhe trong khéng thé ciia sang ché c6 thé dugc chon tir, vi dy,
céac 16p IgG, IgA, IgM, IgE, va IgD & nguoi va cac bién thé cta ching. Mot vi du
ctia ving hing dinh chudi ning trong khing thé cua sang ché 12 ving hing dinh
chudi ning ciia IgG4 & ngudi.

Epitop ciia khang thé dugc nhan héa khang thu thé IGF-T

Khéng thé cta sang ché st dung mién CR cua thy thé IGF-I lam epitop.
Khang thé cia sang ché tét hon 14 lién két véi hodc véi ving phu cin clia epitop
bao gbém peptit ma c6 trinh ty axit amin twong Umg vdi axit amin s6 308 dén 319
(ProSerGlyPhelleArgAsnGlySerGInSerMet) cia SEQ ID NO: 14 (thu thé IGF-I
& ngudi). Khang thé cia sang ché tét hon 14 lién két véi mién CR nay clia thy thé
IGF-I va bing c4ch d6 hoat héa thu thé cing loai ma trong d6 thy thé IGF-I tao
thanh dimer hodc thu thé khac loai ma trong do thu thé IGF-I va INSR tao thanh

dimer. Cén lvu y ring khang thé chét chii van ciia séng ché dugc md ta sau (nghia
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13, khéng thé cia sang ché 13 khang thé chit chu vén) khong c6 4i luc v6i INSR
ma cé su tuong tir cao véi cdu tric ban du (trinh tu axit amin) va cAu trac cao
hon cua thy thé IGF-1.

Khéng thé chat chu van thu thé IGF-I va khang thé chit déi van thu thé IGF-I

Khang thé cua sang ché bao gdbm ca khang thé chét chi van va khéng thé
chit d6i van (sau day, khang thé chét chu van va khang thé chét ddi véan cua sang
ché s& dugc d& cap tuong Umg 1a “khang thé chét chi van séng ché” va “khéng thé
chét ddi van sang ché”). Khang thé chét chi van sang ché c6 hiéu qua ting cudng
hoat dong ting sinh trén cdc nguyén bao co boi IGF-I khi sir dung doc 1ap. Mt
khac, khang thé chét di van sang ché c6 hiéu qua ngin chin hoat dong ting sinh
trén cdc nguyén bao co boi IGF-I khi dugc sir dung két hop véi IGF-1.

Khang thé chat chi vAn sang ché tét hon 13 16p IgG & ngudi hoic bién thé
ciia n6, t6t hon nita 13 16p phu IgG4 & ngudi hodc bién thé cia né hodc 16p phu
IgG1 & ngudi hodc bién thé ciia né. Theo mot vi du, ving hing dinh IgG4 d3 6n
dinh bao gdm prolin & vi tri 241 trong ving ban 1& theo hé dém Kabat. Vi tr ndy
tuong ung voi vi tri 228 trong vung ban 12 theo hé dém chau Au (Kabat et al.,
Sequences of Proteins of Immunological Interest, DIANE Publishing, 1992,
Edelman et al., Proc. Natl. Acad. Sci USA, 63, 78-85, 1969). Gdc tai vi tri nay
trong IgG4 & nguoi thudng 1a serin, va su thay thé serin bing prolin c¢6 thé din
dén sur én dinh. Theo vi du khéc, su hop nhit ctia d6t bién N297A vao ving hing
dinh ciia IgG1 gitip gidm thiéu kha nang lién két véi thu thé Fe va/hodc cb dinh

phin bd sung.
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Khéng thé chit chi van sang ché lién két manh véi mién dic hiéu cua thu
thé IGF-I va c6 hiéu qua ting cudng hoat dong ting sinh in vitro trén cic nguyén
bao co.

Ngoai ra, khang thé chit cha vén sang ché dugc dic trung boi khong cé tac
dung ting cudng hip thu glucoza in vitro thanh té bao co di biét héa. Cu thé,
khang thé chit chil van sang ché khong c6 hiéu qua ting cudng hép thu glucoza
in vitro thanh c4c t& bao co d3 biét héa dugc nudi cdy & nong do hidu qua dé ting
cuong hoat dong ting sinh trén cic nguyén bao co (vi du, cac nguyén bao co ¢6
ngudn gbc tir ngudi hoic chudt lang), 6t hon 1a & ndng d6 cao hon 10 1an, hodc
tt hon nita 12 & ndng d6 cao hon 100 14n so véi ndng d6 hiéu qua.

Khang thé chét chi vén sang ché khéng c6 tac dung 1am giam duong huyét
& liu lvong ma thé hién hiéu qua ting khdi lugng co. IGF-I ¢6 tic dung 1am giam
dudng huyét dang ké trong trudong hop dua vio liéu lugng ma thé hién tac dung
tang khéi lugng co. Tuy nhién, khéng thé chét chi vén séng ché khéng c6 tac
dung 1am gidm mirc duong huyét & dong vit c6 xwong séng & liéu lvong 1am ting
khéi Iugng co va/hoic chidu dai co thé ciia dong vat c6 xuong sdng. Khang thé
chit chi vén séng ché tét hon khéng c6 tic dung 1am gidm miic dudng huyét &
d6ng vit c6 xwong séng ngay ca trong trudng hop khéng thé nay duoc dwa vao &
mitc d6 phoi nhiém mau dat 10 14n hozc cao hon liéu lugng hiéu qui ma 1am ting
khdi legng co va’/hodc chiéu dai co thé caa dong vat c6 xuong séng.

Ngoai ra, khang thé chét chii van sang ché c6 hoat tinh in vivo dé tang khdi
luong co khi dua vao mdt 14n so vdi viée dua vao lién tuc IGF-L. Ngoai ra, khang
thé chét chu vén sang ché ¢ chu ky béan ra dai trong mau, va thé hién hiéu qua

tang khéi lugng co khi dwa vao mot 14n cho dong vat cé xuong sdng.
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Céc két qua nay ching minh ring khang thé chét chu vén sang ché cé tiém
nang cao lam chét diéu tri hodc chét phong nglra, ma 1a uu diém cua IGF-I, trong
nhiéu loai bénh khac nhau lién quan dén cic thu thé IGF-I, nhu 13 chimg teo co
do bat dong va bénh Iin, va c6 thé vuot qua tac dung giam dudng huyét va chu
ky ban ra ngén trong mau, ma 1 cdc nhugc diém cua IGF-1.

Mait khac, khang thé chét ddi van sang ché c6 hiéu qua ngan chan su lién két
ctia IGF-I véi thy thé IGF-L.

Theo mdt phuong an, khang thé chat di van sang ché hoat héa thu thé IGF-
I nhung ngén chan tac dung cta IGF-I trén thu thé IGF-1. Trong truong hop nay,
khang thé nay c6 hi€u qua chéng lai hoat tinh chu van bd sung cua IGF-1, vi du,
hoat tinh gy ting sinh cua céc nguyén bao co boi IGF-1.

Theo phuong an khéc, khang thé chit d6i van sang ché lién két véi thu thé
IGF-I nhung khéng hoat héa thu thd IGF-I. Vi du v& cac khang thé chit di van
nhu vay ma khong gy ra su hoat héa do lién két chéo cia thu thé IGF-1 bao gdm,
nhung khong bi giéi han béi, cdc khang thé ma c6 héa tri mot trong lién két khang
nguyén, nhu 1a Fab va scFv, cac khang thé ma c6 céc vi tri lién két héa tri hai, nhu
14 c4c khéng thé ddng dic hidu, nhung lién két v6i ving dic higu cia thy thé IGF-
I chi & mét phia cia céc vi tri lién két, va cac khang thé ma trong d6 khoang cich
gitta c4c vi tri lién két hoa tri hai thay d6i, vi dy, bing doan néi.

Trong khéng thé chét d8i van ma lién két véi thy thé IGF-I nhung khéng cé
hoat tinh chu vén gifta céc khang thé ddi van sang ché, phuong phép do phan tmg
khang nguyén-khang thé giita khang thé va thu thé IGF-I ¢6 thé x4c nh4n rang

khéng thé nhu vy c6 4i luc ddi vdi thu thé IGF-1, trong khi sy thir nghiém ting
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sinh té bao trén céc té bao, vi du, cic nguyén bao co cd thé x4c nhan rﬁng khang
thé nhu vay khong c6 hoat tinh gay ting sinh té bao.

Ngoai ra, khang thé chit d6i van sang ché khéng anh hudng dén sy hip thu
glucoza in vitro thanh céc t& bao co di biét héa hoic mirc dwong huyét in vivo.
Theo d6, khang thé chat di van sang ché déng vai trd nhu khéng thé dwgc nhan
héa khang thu thé IGF-I ma khong giy ra cac tac dung phuy, nhu ting dudng huyét,
va c6 tiém ning cao 1am chét diéu tri hoic chét phong ngira dbi vdi cac khéi u 4c
tinh, nhur ung thu vi, ung thu dai trang, ung thu mé lién két, ung thu phdi, ung
thu tuyén tién 1iét, ung thu tuyén giap, va u tiy.

Phén tng chéo

Khang thé cia sang ché t5t hon nén phan tmg chéo véi thu thé IGF-I cia
d6ng vat c6 xuong séng khac. Thuat ngit “phan tmg chéo” c6 nghia 13 trong khi
khang thé gy ra phan ing khang nguyén-khang thé vai thu thé IGF-I tir d6ng vt
dich (ching han nhu ngudi), khang thé nay ciing c6 kha nang dé lién két véi khéng
nguyén cé ngudn goc tir ddng vat khic véi dong vat dich. Khang thé nay t6t hon
nén c6 kha ning phan tng chéo véi thu thé IGF-I clia dong vit khac véi dong vt
dich ma c6 thy thé IGF-I 13 myc tiéu ciia phan ting khang nguyén-khang thé bang
khang thé, nhwr 14 nguoi hodc dong vat khong phai ngudi bao gbm chudt lang, khi,
tho, bo, lon, ngua, clru, cho, hodc gia cim. Vi du 4 duoc mo ta sau ching minh
rang khéng thé dugc nhan héa khang thu thé IGF-I, R11-16B, dugc minh hoa dé
lién két véi trinh tu ProSerGlyPhelleArgAsnGlySerGInSerMet & mién CR cia
thu thé IGF-I & ngudi. Do trinh tw ProSerGlyPhelleArgAsnGlySerGInSerMet nay
duoc bao ton trong cic phan tuong tmg cia cac thu thé IGF-I & khi (khi dubi dai),
tho, chudt lang, bo, clru, ngua, va cho, khang thé ndy c6 kha ning lién két chéo

véi cac thu thé IGF-I tir cac loai ndy. Ngoai ra, do cac trinh ti axit amin cla cic
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phin déng ching cBa chudt to va  chuft nhit déu 1a
ProSerGlyPhelleArgAsnSerThrGInSerMet, su phén loai d6i v6i khang thé khang
thu thé IGF-I ma lién két véi phin nay dé n6 c6 thé thu dugc khang thé ma lién
két v6i cac thy thé IGF-I cua, vi du, chudt to va chudt nhit, va ciing ¢b céc dic
tinh va chirc ning twong tu nhu cua R11-16B.

Ngoai ra, té bao hodc dong vat thudc loai ma khong c6 phan tng chéo véi
khéng thé ciia sang ché c6 thé dugc bién ddi thong qua k¥ thuat di truyén vao té
bao hodc dong vat biéu thi thu thé IGF-I ma lién két chéo véi khéng thé cta sang

r
A

che.
Hoat tinh giy ting sinh té bao c6 ngudn gbc tir dong vit c6 xuong séng va hoat
tinh gy ra su ting khdi lugng co va/hoic chiéu dai co thé

Khéang thé duoc nhan héa khang thu thé IGF-I theo phuong 4n ctia sing ché
¢6 hoat tinh gy ting sinh cic té bao cb ngudn gdc tir ddng vat c6 xuong sdng.
Miic di cac khang thé chit cha van thy thé IGF-I da dugc biét dén, nhung khong
khéng thé nao duoc béo céo 1a thé hién hoat tinh gay ting sinh cic té bao dugc
nudi cdy nguyén thuy, cu thé 13 cic nguyén bao co. Ciing chua c6 khang thé nao
d4 biét dén hién nay ma dugc bdo cdo 13 ¢6 hoat tinh gdy ting sinh té bao & lidu
lwong thap hon gia tri ECs ctia IGF-I in vitro.

Thuét ngit “céc té bao cb ngudn gdc tir dong vat c6 xuong séng” trong noi
dung cua sang ché nay tt hon 1a cac té bao c6 ngudn gdc tir dong vat ¢ vii, chim,
loai bo sat, loai ludng cu, hodc c4, tot hon 14 cac té bao ¢ ngudn gdc tir dong vat
¢6 vii hodc chim, tét hon nita 13 céc té bao c6 nguén gbc tir ngudi, khi, tho, chudt
lang, bo, lon, ctru, ngua hoic chd. Cac té bao ¢ nguén géc tir céc loai nay biéu

thi thu thé IGF-I ma phan (mg chéo vé&i khang thé ciia sang ché c6 thé dugc tao ra
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d8 tang sinh bing khéng thé cua sing ché. “Cac té bao c6 ngudn gdc tir dong vat
¢ xuong sdng” theo séng ché nay ciing bao gdm: c4c té bao va cic dong vit bién
d8i gen @& bidu thi thy thé IGF-I ctia cac loai ma phan tmg chéo v6i khang thé cia
sang ché; va céc té bao dong vat bi bién dbi c6 ngudn gbe tir cée t€ bao va dong
vat bién dbi gen nhu vay.

Hoat tinh gy ting sinh té bao cta khéng thé & cac té bao c6 ngudn gbc tir
dong vit cé xuong séng c6 thé dugc phan tich in vitro bang viéc st dung cac té
bao duge nudi cdy nguyén thiy, cac dong té bao lién tuc, hoic cac chit chuyén
héa c6 ngudn gde tir cac té bao nhu vay.

Trong sang ché nay, thuit ngit “cac té bao dugc nudi cdy nguyén thiy” cé
nghia 1a cac t€ bao ma dugc phén 14p tir co quan hodc md cua sinh vat sdng, va c6
thé dugc nudi cf'iy tha cép mét cach dién hinh cho mot sb doi. Cac té bao duge
nudi ciy nguyén thity c6 ngudn gbc tir dong vat c6 xuong séng c6 thé thu dugc tir
co quan hodc mo cia dong vat c6 xuong séng thong qua viéc xir ly enzym, su
phén tan vé§i cac phuong thire vét 1y, hodc phuong phap cdy mo khoi sinh vat. Co
quan hodc md hodc doan cia ching thu dugc tir dong vat co xuong sdng ciing c6
thé dugc sir dung cho su phan tich hoat tinh ctia khang thé trén. Céc vi du tt hon
cla cac co quan va mo tir cac té bao nguyén thity dugc san xuit bao gdm: cic md
tuyén noi tiét nhur tuyén giap, tuyén can giap, va tuyén thuong than; cdc mo tuyén
mién dich nhu rudt thira, amidan, cic hach bach huyét, va la lach; céc co quan ho
hép nhu khi quan va phéi; cic co quan tiéu héa nhu da day, ta trang, rudt non, va
rudt gia; cac co quan bai tiét nhu than va bang quang; cdc co quan sinh dyc nam
nhu 6ng dAn tinh, tinh hoan va tuyén tién liét; cac co quan sinh duc nit nhu v va
6ng dan trimg; va cidc md co nhu co tim va co xuong. Cac vi du t8t hon nita bao

gbém gan, thin, hodc cdc co quan tiéu héa hodc cac md co, trong sd chung thi cac
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md co van tbt hon ca. Cac té bao dugc nudi cdy nguyén thiy ma cé thé dugce sir
dung cho su phan tich hoat tinh gdy ting sinh cua khang thé cua sang ché nay 1a
céc té bio ma bidu thi thu thé IGF-I va c6 thé dugc tao ra dé ting sinh bang viéc
lién két IGF-I véi thu th8 IGF-I. C4c vi du dién hinh cia chiing 13 cic nguyén bao
co xuong, ma la cac t& bao dugc nudi cdy nguyén thity dugce phin 14p tir mé co.
Céc té bao duoc nudi cdy nguyén thiy cb ngudn gbc tir ngudi hoic dong vt co
san do chuyén nhuong hoac cé s&n vé mit throng mai trén thi trudng cling ¢ thé
thu dugc va st dung. Céc té bao dugc nudi ciy nguyén thily & ngudi cé sin tir
nhiéu td chic va coéng ty, vi du, ATCC®, ECACC, Lonza, Gibco®, Cell
Applications, ScienCell research laboratories, va PromoCell.

Trong séng ché nay, thut ngit “dong té bao” c6 nghia 12 dong céc té bao
duge nudi ciy ma c6 ngudn gde tir sinh vét séng va sau dé dugc lam bét o dé
ching c6 thé tang sinh ban vinh vién ma van duy tri cac ddc tinh ‘riéng biét cua
loai. C4c dong té bao dugc chia thanh céc dong té bao khong c6 ngudn gbe tir
khéi u va cac dong té bao c6 ngudn gbc tir khéi u. Cac dong té bio ¢ ngudn gbe
tir §ong vat co6 xuong séng ma c6 thé dugce sit dung cho viée phan tich hoat tinh
gdy ting sinh ctia khang thé clia sang ché nay 14 cac té bao ma biéu thi thu thé
IGF-I va c6 thé dugc tao ra dé tang sinh bang viéc lién két IGF-I véi thu thé IGF-
1. C4c vi du cia céc dong t& bao ma biéu thi thu thé IGF-I va c6 thé duge tao ra
dé ting sinh bing IGF-I bao gdm, nhung khéng bi giéi han béi: unguyén bao than
kinh & ngudi SH-SY5Y, dong té bao stmg biéu bi & ngudi HaCaT, dong té bio
ung thu biéu mé tuyén phé nang & ngudi A549, dong té bao ung thu biéu mé dai
trang & ngudi Caco-2, dong té bao ung thu biéu mé té bao gan & ngudi HepG2,

dong té bao ung thu cb tir cung & nguoi Hela, dong té bao ung thu ¢d tir cung &
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nguoi SiHa, dong t& bao ung thu vii & ngudi MCF7, dong ung thu biéu mé té bao
phéi ngudi da ning NTERA-2, va dong té bao ung thu xwong & ngudi U-2-0S.

Trong sang ché nay, cac chét chuyén héa ma dugc sir dung dé phan tich hoat
tinh gy tang sinh ciia khang thé clia sang ché nay 13 cac chit chuyén héa c6 ngudn
gbc tir cac té bao dugc nudi ciy nguyén thuy hoic cac dong té bao nhu duge md
ta trén day. Cac vi du cua cac chét chuyén héa nhu vay bao gbm: céc té bao iPS
duoc tao ra tir cc t& bao duogc nudi ciy nguyén thuy; va cac té bao va mé duoc
biét héa tir cac té bao iPS nhu vay. Cac vi du ciia céc chat chuyén héa khéc bao
gdm céc té bao dwgc nudi ciy nguyén thily va céc dong té bao ma dugc bién dbi
gen dé hop nh4t gen nhim biéu thi mét cach tam thodi va nhanh chéng gen nay.
Céc vi du cua gen c6 thé dugc dua vao v biéu thi bing céc dong té bao nhr vay
bao gém céc gen thu thé IGF-I ctia ngudi va cac lodi khéc.

Céc phuong phap dé xac dinh hoat tinh gy ting sinh té bao clia khang thé
cta sang ché nay trong cac té bao c6 ngudn gdc tir déng vat co xuong sbéng bao
gdm: viéc dém té bao, phép do su téng hop DNA, va phép do su thay dbi trong
hoat tinh ciia enzym chuyén héa. Cac phuong phap cho viéc dém té bao bao gdm
cac phuong phép st dung cac dia dém t& bao mau hozc cac thiét bj d&ém té bao
nhu méay dém Coulter. Cac phuong phap dé do su téng hop DNA bao gdm céc
phuong phép dua trén su hép thu [3H]-thymidin hodc 5-bromo-2’-deoxyulysin
(BrdU). Phuong phap dé do sy thay d6i hoat tinh ctia enzym chuyén héa bao gém
phuong phép MTT, phuong phap XTT, va phuong phdp WST. Nguoi c6 hiéu biét
trung binh trong linh vyc k¥ thuét cling c6 thé sir dung cac phuong phép khac néu
thich hop.

Hoat tinh gdy ting sinh té bao c6 thé dugc x4c dinh bang sy ting sinh cia

céc t€ bao dugc nudi ciy phan ing véi khang thé cla sang ché nay tang 1€n so véi
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su ting sinh cia cac té bao dugc nudi chy ma khong phan tmg vé6i khang thé nay.
Trong trudng hop nay, hoat tinh cdm Ung cd thé dugc binh thudng héa mét cach
thuan 1oi thong qua phép do bang viéc sir dung IGF-I, phdi tir gbc cta thu thé
IGF-I, ma dugc phan g dudi cac diu kién twong tw nhur tiéu chuin so sanh. Gia
tri ECso chi ra ndng do ma tai d6 50% hoat tinh gy ting sinh t6i da dugc dua ra
trong truong hop khang thé cia sang ché va IGF-I dugc phéan tmg véi cic ndng
d6 khac nhau dén cac té bao duogc nudi ciy. Trong trudng hop hoat tinh gay ting
sinh duogc ddnh gid véi cac nguyén bao co xuong ¢ nguoi, khang thé clia sang ché
t5t hon c6 gia tri ECso trong hoat tinh gdy ting sinh té bao tuong duong véi gia tri
d6 cia IGF-I, t8t hon 12 gia tri ECso 13 1/10 hodc thap hon, t6t hon nita 13 1/20
hodc thp hon, tét nhit 14 1/50 hoc thap hon gia tri d6 cia IGF-1. Ngoai ra, trong
trudong hop hoat tinh gy tang sinh dugc danh gia véi cic nguyén bao co xuong
cua nguoi, khang thé cua sang ché ¢6 gia tri ECso t6t hon 13 0,5 nmol/L hoidc thép
hon, t6t hon nita 13 0,3 nmol/L hoic thép hon, tdt nhat 13 0,1 nmol/L hoic thép
hon.

Céc phwong phap dé do hoat tinh dé gy ra su ting truéng cia cic té bao ¢
ngudn gbc tir dong vit cé xuong séng in vivo bao gdm: phuong phap gdm viée
dua khang thé cua sang ché vao dong vat cé xuong séng va do su thay dbi vé
trong lwong, kich thudc, dém té bao, v.v, d6i vdi toan bod co thé cua c4 thé ma
nhéan su dua vao hoac ddi véi co quan hoic mo dugc phan 14p tirca thé; va phuong
phap gbm viéc sir dung dong vat véi mé ghép cia céc té bao c6 ngudn gbc tir dong
véat co xuong séng va do su thay dbi vé can nang, kich thudc, dém té bao, v,v, cia
md ghép gdm cic té bao déng vit c6 xuong séng. Cac phép do cho toan bg co thé
cla cé thé bao gdm: cac phép do trong lugng co thé, chiéu dai co thé, va chu vi

bdn chi; phép do chu tao co thé bang viéc sir dung phuong phép tré khang; va
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phép do hé s6 chiéu cao creatinin. Cac phép do cho co quan, md, hodc mé ghép
tir c4 thé bao gdm: trong trudng hop dong vat khong phai ngudi, phuong phap
gbm viéc phuc hdi truc tiép co quan, md hoic md ghép dich va viée do trong
lugng, kich thude, hodc s6 luong té bao bao gdm trong d6. Cac phép do khéng
x4m 14n cho co quan, m6 hoic mé ghép tir c4 thé bao gbém: su phan tich hinh anh
bang viéc sir dung anh chyup X-quang, CT, va MRI; va cic phuong phép tuong
phén bing viéc sir dung cic chit danh d4u bang cac chit dong vi hodc cac chét
huynh quang. Néu mé dich 13 co xuong, sy thay dbi luc co sau d6 ciing c6 thé
dugce st dung nhu mdt chi s6. Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥
thust cling c6 thé st dung bét ky phuong phép khac ma thich hop d€ phan tich
hoat tinh cta khang thé cla sang ché dé gay ra su ting truéng clia cic t& bao ¢
ngudn gdc tir dong vét cé xuong séng in vivo. Cac phuong phép do hoat tinh ctia
khang thé cua sang ché dé gay ra sy ting trudng cla cdc té bao c6 ngudn gbc tir
ddng vit cé xuong sbng in vivo bao gdm: viéc thuc hién céc phép do bang viéc
st dung, vi du, cac phuong phap da d& cap & trén d6i véi cac ca thé da nhan su
dwa khang thé cia sang ché vao va céc c4 thé da nhén sy dua cac khang thé khac
so v6i khang thé cia sang ché vao hodc bat ky chét tidu chudn so sanh khic, va so
sénh céc két qua do giita cac cé thé.

Khang thé cta séng ché ndy duge dic trung bdi c6 thoi gian hiéu qua gy
ting sinh té bao dai hon tuong img véi thdi gian tiép xic véi cée t€ bao so véi
thdi gian cia IGF-I thudn chiing, va bing cach d6 thé hién tinh bén vitng dugc cai
thién. Trong céc hoat tinh gdy tang sinh té bao in vitro, khi cac té bao dugc tiép
xtic v6i IGF-I thun ching va sau d6 dugc rira bing dung moi nuéi c4y khong c6
IGF-I, hoat tinh gdy ting sinh té bao ctia IGF-I thuan ching d4 bién mét sau khi

rira. Mit khéc, khi céc té bao duoc tiép xtc véi khang thé IGF11-16 (JP-2017-
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106529) ma 13 co s& ctia miu khéang thé cta sang ché nay va sau d6 dugc rira bang
dung méi nudi ciy khong c6 IGF11-16, hoat tinh gy ting sinh té bao van tiép tuc
ngay ca sau khi rira. Theo Vi du 8 dugc mo ta sau ddy, ma so sanh cac dong luc
hoc ctia IGF-1 va R11-16B (khéng thé caa sang ché) trong mau, khoang 50% hozc
cao hon IGF-I thuin chung duge dua vao dong vat da bién mét khoi mau trong
vong 24 gid sau khi dua vao, trong khi 60% hodc cao hon khéang thé R11-16B
duogc dua vao dong vat van con trong mau thim chi 48 gid sau khi dua vao. Vi
véy, khang thé R11-16B duoc thé hién 1a duy tri trong mau trong thdi gian dai.
Céc két qua nay chi ra ring khang thé cla sng ché thé hién hiéu qua giy ra su
tang sinh t& bao 1au dai ca in vitro va in vivo.

Khang thé ctia sang ché ciing dugc ky vong thé hién hiéu qua in vivo trong
viéc tang khéi lugng co va/hoic chidu dai co thé. Cu thé, IGF-I ¢6 hiéu qua giy
ra su tang trudng va sy biét hoa cac nguyén bao co trong cic co xuong nhu dugc

dé cap & trén, cling nhu hiéu qua trong viéc md& rdng cac sg1 co. Diéu duoc ky
vong 1 cac hiéu qua ndy cling dn dén hidu qua ting khdi luong co. Gidng nhu
IGF-1, khi khang thé ctia sing ché dugc dwa vio dong vét, nd ciing thé hién higu
qua ting khdi lugng co cia dong vat. Khing thé cua sang ché 13 khang thé dau
tién ma dugc chung minh biéu hién hiéu qua in vivo cua viéc tang khéi luong co.

Céc phuong phap dé do hoat tinh ctia khéng thé cua sang ché dé tang khdi
luong co bao gdm: ddi vdi toan bd co thé cta c4 thé ma nhan su dua vao, phép do
trong lugng co thé, chiéu dai co thé, va chu vi bén chi; phép do ciu tao co thé
bang viéc sir dung phuong phép trd khéng; va phép do creatinin, va hé sd chiéu
cao. Cac phuong phap khéc bao gdm: su phan tich hinh anh bang viéc sir dung
anh chup X quang, CT, va MRI; va c4dc phuong phap tuong phan bang viéc st

dung cac chit danh du bang cac chét ddng vi hoic cac chat huynh quang; va phép
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do su thay d6i luc co. Trong trudng hop dong vat khong phai ngudi, phuong phép
bao gbm viéc phuc hdi truc tiép co quan, md hodc md ghép dich va do trong luong
va/hoac kich thudce cua né cd thé duoc st dung. Hi€u qua cia viéc gia ting khdi
luong co c6 thé duoc danh gia bang: viéc so sanh khdi lwong co ting giita c4 thé
ma khang thé cia sang ché duoc dua vao va ca thé ma khang thé nay khéng duoc
dua vao; hodc viéc so sanh cac khdi lugng co cua ca thé trude va sau khi dua
khéng thé ciia sang ché vao. Hiéu qua ting khéi lwong co co thé duoc x4c dinh
néu c6 bat ky sy gia ting nio trong khéi lwong co ciia ca thé trudc va sau khi dua
khéng thé cia sang ché vao. Tét hon 13, hiéu qua thu duoc bing viéc dua khang
thé cta séng ché vao c6 thé duoc xac dinh khi c¢6 sy khac biét tét hon 13 103%
hodc cao hon, t6t hon nita 13 104% hoic cao hon cia khéi lugng co gitta ca thé
ma khang thé cta sang ché duoc dira vio va ca thé ma khang thé nay khong dugce
dua vao, hodc cia khdi lugng co cua cung ca thé gitra trudc va sau khi dua khang
thé ctia sang ché vao. IGF-I cling déng vai trd trong su ting truéng xuong, va cé
hidu qua ting chidu dai co thé (chidu cao co thé trong tru’bhg hop ctia nguoi). Do
d6, khang thé cua sang ché ciing thé hién hiéu qua ting chiéu dai co thé khi dugc
dwa vao dong vat. Hiéu qua cia khang thé cia sang ché trong viéc ting chiéu dai
co thé cta c4 thé co thé dugc xac dinh bing viée do trong lugng co thé, chiéu dai
co thé, va chu vi bon chi cia c4 thé.
Céc hiéu qua hip thu glucoza béi cac té bao c6 ngudn gbe tir ddng vat c6 xuong
sdng va/hoic mirc duong huyét trong dong vat

Khang thé theo phuong 4n ciia séng ché dugc dic trung béi viée khong tic
dong dén su hz‘ip thu glucoza vao cac té bao co dugc biét hda c6 ngudn géc tir
dong vat cé xwong séng va/hodc mic dudng huyét trong dong vét cé xuong sng.

IGF-I dugc biét dén 13 gdy ra sy ting hip thu glucoza vao cac té bao va sy giam
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mitc dudng huyét nhu mot phan cia hiéu qua chd van trén thy thé IGF-L. Tuy
nhién, khang thé chit cht vin sang ché ma c¢é chirc ning nhu khang thé chat chu
vén thy thé IGF-I ¢6 hiéu qua ngoai mong doi 1a khang thé nay khong giy ra sy
hép thu glucoza vao céc té bao co dugce biét héa ngay ca & lidu lugng gép 100 14n
hodc cao hon gia tri ECso in vitro trong hoat tinh tdng sinh trong cac té bao c6
ngudn gbc tir dong vt c6 xuong song, va khong lam thay dbi mirc duong huyét
ngay ca khi mitc phoi nhiém trong méu gép 10 1an hoic cao hon lidu Irong hiéu
qua ma gay ra su ting khéi luong co trong khi dra vao dong vat ngoai dudng tiéu
héa. Ngoai ra, khang thé chét dbi van sang ché ¢ chirc ning nhr khang thé chat
dbi van thu thé IGF-I ciing khong tic dong dén su hép thu glucoza vao cic té bao
co duge biét héa clia cac té bao c6 ngudn gbce tir dong vat cé xuong séng va/hoic
mirc dudng huyét trong dong vét c6 xuong séng, tir 36 din dén hiéu qua c6 loi vé
ngan ngua, vi dy, ting muc duong huyét, ma 13 vin d& khong mong muén khi sir
dung khang thé chét d6i van thu thé IGF-I thong thuong trong viéc diéu tri cho
ngudi. Cac té bao cb ngudn gbc tir ddng vat co xuong sdng trong sang ché dugc
mo ta trén day.

Dé phan tich hiéu quéi cia khang thé cua sang ché nay trong viéc khéng tac
dong dén su hép thu glucoza ndi bao béi cac té bao cb nguén géc tor dong vat co
xuong séng in vitro, cé thé sir dung cic té bao dugc nudi cdy nguyén thity, cac
dong té bao va cac chét chuyén héa c6 ngudn gbc tir cac té bao nhu vay. Cac té
bao duge nudi ciy nguyén thity, cac té bao lién tuc, va céc té bao chuyén héa trong
sang ché nay dugc mo ta trén day.

Céc phuong phép dé xac dinh hiéu qua cia khéng thé ctia sang ché d6i véi
su hip thu glucoza bdi cac té bao c6 ngudn gdc tir dong vét c6 xuong sdng bao

gdm: phép do ndng do glucoza ndi bao; phép do su hép thu ndi bao cua chit phéng
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xa d4nh diu tuong tu glucoza; va phép do su thay d6i vé& luong cua chit vin
chuyén glucoza. C4c phuong phap do ndng d6 glucoza bao gdm céc phuong phap
do d6 hip thu nhu phwong phép enzym. Cic phuong phép do lugng hép thu nodi
bao cua chit phéng xa danh déu tuong tu glucoza bao gbdm phép do lugng hip thu
cua [3H]-2'-deoxyglucoza. Cac phuong phap do su thay dbi vé luong ctia chit van
chuyén glucoza bao gbém nhuém té bao mién dich (immunocytostaining) va thAm
tach mién dich (western blotting). Ngudi c6 hiéu biét trung binh trong linh vurc k¥
thuét cling c6 thé sir dung cac phuong phép khic néu thich hop. Thuc té 13 khong
co tac dong vé su hép thu glucoza ndi bao cd thé dugc x4c nhan néu su hép thu
glucoza ndi bao cia cac té bao dwgc nudi ciy phan tmg véi khang thé cua séng
ché gin nhur 12 gidng véi sy hap thu glucoza ndi bao cla céc té bao dugc nudi cay
khi khéng c6 khang thé ndy. Trong trudng hop nay, cling thuén tién dé thuc hién
phép do trong cling cac didu kién bang viéc st dung IGF-1, ma 1a phdi tir gbc dbi
v6i thy thé IGF-1, nhu tiéu chuén so sénh.

Cic té bao dwoc nudi ciy dé thir nghiém da dugc xit Iy hoic 13 véi khang thé
cta sang ché hoic 14 véi IGF-I c6 ndng d6 thay d6i, va su hép thu glucoza cia
nhém xir 1y duge chi ra 1a ty 1€ khi su hép thu glucoza ndi bao ciia nhom khéng
xtr Iy dugce xac dinh 1a 100%. Khi cac té bao co duoc biét héa & ngudi duge st
dung dé danh gia su hip thu glucoza, sy hép thu glucoza dat dugc bang khang thé
ctia sang ché t6t hon 1a bang hoic thap hon su hép thu glucoza dat dugc bang IGF-
I & cung néng dd. T6t hon 13, su hép thu glucoza dat dugce bﬁng khang thé cua
séng ché nén 12 110% hodc thip hon, tét hon nita 1a 100%, cia lugng hip thy
glucoza cia nhdm khong diéu tri. Khi céc té bao co dugc biét héa & ngudi duoc

s dung dé danh gia su hép thu glucoza, su hép thu glucoza dat dugc b?mg khéng
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thé cta sang ché ma dugc thém vao mét lwgng 100 nmol/L t6t hon 13 110% hoac
thap hon, t6t hon nita 14 105% hoic thip hon, tt nhat 13 tir 95% dén 100%.

Céc phuong phép dé xac dinh su hdp thu glucoza béi cac t€ bao cé ngudn
gbc tir dong vit c6 xuong séng in vivo bao gdm: cac phuong phép gdm viéc dua
khéng thé cua sang ché vao dong vat ¢ xuong sbng va viéc xac dinh sy thay ddi
ham hrong glucoza cua co quan hodc md cua ca thé nay. Cac phuong phap do cho
toan bo co thé cia c4 thé ma nhan sy dua vao ndy bao gém: phép do mirc duong
huyét; va hemoglobin A1C bang viéc sir dung protein dugc glycosyl hda 1am cic
chi s8. Cac phuong phép do su hép thu glucoza ciia co quan hodic mé ctia c4 thé
bao gdm: trong trudng hgp dong vat khong phai ngudi, viée phuc hdi truc tiép co
quan hodc mé dich, va viéc tinh toan néng d6 glucoza hodc chét phdng xa danh
d4u. Cac phuong phap khéng xam 14n d& do cé thé hip thu glucoza dbi véi co
quan hodac mo cua ca thé bao gém: su phan tich hinh anh bﬁng viéc st dung anh
chup X-quang, CT va MRI; va cac phuong phép twong phan sur dung cac chét
phéng xa danh d4u véi cac ddng vi hodc céc chit huynh quang. Néu md dich 1a
co xuong, sau do kep glucoza cling c6 thé duoc st dung 1am chi s6. Ngudi c6 hiéu
biét trung binh trong linh vuc k¥ thuit ciing c6 thé st dung bat ky phuong phép
nao khdc ma thich hop dé phan tich tac dong ctia khang thé ctia sang ché nay d6i
vé6i sur hép thu glucoza ciia cic té bao c6 ngudn gdc tir ddng vat ¢ xuwong séng in
Vivo.

Khéng thé caa sang ché ciing dugc dic trung & chd khi duge dua vao dong
vét ¢6 xuong sdng ngay ca khi véi lidu luong hiéu qua du dé ting khéi lugng co
cta dong vat ¢ xuong sdng, t6t hon 14 véi lidu luong gép 10 1an hoic 16n hon
lidu Ivgng hiu qua, didu nay khong 1am thay d6i mirc duong huyét cia dong vat

6 xuong séng. Khi danh gia tic dong cla khéng thé cta sang ché trong viéc thay
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ddi mirc dudng huyét ctia dong vit c6 xuong séng, t6t hon 1a sir dung ddng vat
ma thudc dong vat cd vi, chim, loai bo sat, loai ludng cu hodc c4, t8t hon nita 1a
dong vat thuéc dong vat c6 vi hodc chim, t6t hon nita 13 ngudi, khi, tho, chudt
lang, bo, lon, ciru, ngua hoic ché. Pong vat bién ddi gen dé bicu thi thy thé IGF-
I cua loai ma cé kha nang phan ung chéo vdi khang thé cua sang ché ciing c6 thé
duoc str dung 1am dong vét dé dénh gia tic dong clia khang thé clia séng ché trong
viéc thay ddi mirc dudmg huyét. Cac phurong phap xdm 14n dé do mirc dudng huyét
bao gdm phuong phap do mau va phuong phép dién cuc. Cac vi du vé cac phuong
phap enzym duogc sir dung dé phat hién bao gdm phuong phip oxy héa glucoza
(phuong phdp GOD) va phuong phap dehydrogenaza glucoza (phuong phap
GDH). C4c phuong phap khéng xam 14n bao gdm cac phuong phép do quang hoc.
Nguoi éé hiéu biét trung binh trong linh vuc k¥ thut ciing c6 thé Iya chon bat ky
phuong phép nao khac néu thich hop. Trong trudong hop & ngudi, gisi han binh
thuong cia muc duong huyét lac d6i 12 tir 100mg/dL dén 109mg/dL. Lién quan
dén cac tac dung phu trong mirc dudng huyét do sir dung thudc (Common
Terminology Criteria for Adverse Events v4.0), mirc duong huyét thip hon gi6i
han tir 77mg/dL xuéng 55mg/dL dugc xac dinh nhu mét chi thi cua duong huyét
thap, trong khi mirc dudng huyét cao hon gi6i han tir 109mg/dL dén 160mg/dL
duoc xac dinh nhu mot chi thi cia dudong huyét cao. Viéc st dung thudc duge
xem nhu 12 khéng anh hudng dén mirc dudng huyét khi mirc dudng huyét sau khi
dwa thudc vao cao hon 55mg/dL va thip hon 160mg/dL, tot hon 1& cao hon
77mg/dL va thap hon 109mg/dL. Tuy nhién, gi4 tri binh thudng ciia mirc dudng
huyét va gi6i han dao dong ctia né thay d6i phu thudc vao dong vat ma thude dugc
dua vao, va ngay ca ddi tugng 13 ngudi cling khong phéi lic nao cling ¢6 mic

dudng huyét trong gi6i han binh thudng tai thoi diém dua thuée vao. Theo df,
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trong ndi dung cla sang ché, khang thé cua sang ché nay t6t hon nén dugce coi 13
khong 1am thay d6i mirc dudng huyét cia dong vit c6 xuong sdng ma khang thé
nay dugc dua vao khi su thay dbi mirc duong huyét caa déng vat c6 xuong sdng
t6t hon 1a 30% hodc thip hon, tét hon nita 14 20% hoic thap hon, t5t hon nita 12
10% hoic thap hon.

Quy trinh sén xuét khang thé dugc nhan héa khéng thy thé IGF-I

Khang thé cua sing ché c6 thé dugc tao ra béi su nhan héa clia khang thé
don dong IGF11-16 & chudt (khéng thé IGF11-16 & chudt, JP 2017-106529) déi
v6i thu thé IGF-I. Phuong phdp mau dé san xuit khang thé dugc nhan héa dugc
minh hoa trong Vi du 1 dugc md ta sau day, va cac khang thé dugc nhan héa ma
duoc san xuit bang phuong phap nhu vy bao gdm, nhung khong bi giéi han béi,
mdi khang thé dugc nhan héa (R11-16B,R11-16C, R11-16D, R11-16E hogc R11-
16F) c6 trinh tir axit amin VH ctia SEQ ID NO: 7 va trinh ty axit amin VL cua
cac SEQID NO: 8, 9, 10, 11 hoac 12.

Phén tr axit nucleic c6 trinh tir bazo ma hoa axit amin cia protein trong
khéng thé dugc nhan héa khang thu thé IGF-I thu duge c6 thé dugc san xuat, va
phén tir axit nucleic nhu vay ciing dwgc bién ddi gen & san xuit khang thé. Chudi
H, chudi L, hodc céc ving bién ddi cta ching trong théng tin gen ciia khang thé
nay c6 thé duoc didu chinh dé cai thién 4i Iyc va tinh d3c hiéu ctia khing thé véi
su tham chiéu dén thong tin, vi du, cia céc trinh tr CDR.

Trong phuong phép san xuit khang thé cia séng ché, vi du, cac té bao dong
vat co vu, cac té bao con trung, va vi khuin Escherichia coli ma trong d6 cac gen
ma hda céc axit amin cda céc protein trong khang thé dich dugc dua vao dugc

nudi cdy, va bang cach d6 khang thé c6 thé dugc san xuat thong qua su tinh ché
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chét 16ng bé mit nudi ciy thu duge bang quy trinh thong thudng. Phuong phép
cu thé bat ky dugc minh hoa dudi day.

Phan tir axit nucleic ma ma héa ving bién déi chudi H dugc lién két véi phan
tir axit nucleic ma ma héa peptit tin hiéu chudi H va phan tl axit nucleic ma ma
héa ving hing dinh chudi H d& san xuit khéng thé clia séng ché. Phén tir axit
nucleic ma m3 héa ving bién ddi chudi L duge lién két véi phan tir axit nucleic
ma ma héa peptit tin hiéu chudi L va phén ti axit nucleic ma ma héa ving hing
dinh chudi L dé san xuét khang thé cta sang ché.

Céc gen chudi H va chudi L dugc két hop thanh vecto, vi du, vecto tach dong
hodc vecto biéu hién, ma phu hop dé biéu hién trong té bao chu di chon. Trong
trudmg hop ndy, gen chudi H va gen chudi L ¢6 thé dugc két hop thanh mét vecto
hodc céc vecto riéng ré sao cho ca hai gen nay dugc biéu hién.

Vecto duge tao thanh tir viéc gen chudi H va gen chudi L duoc két hop sau
d6 duoc dwa vao té bao chi. Cac vi du cia cac té bao chi bao gdm céc té bao co
nhén, nhu cic té bao dong vét c6 v, cic té bao con tring, cac té bao ndm men
hoiic céc té bao thuc vat, va cac té bao vi khuén. Phuong phép dua cic gen nay
vao té bao chu c6 thé duogc lua chon thich hop tir phuong phap héa hoc nhu quy
trinh canxi photphat hodc quy trinh bao gdi trong liposome, phuwong phap vét ly
nhu quy trinh dién di hodc quy trinh chuyén gen bang siing bén gen, va phuong
phép dya trén sy lay nhiém virut hoic thuc thé khuin. Té bao chit ma gen chudi
H va gen chudi L dugce dua vao cb thé dugc st dung trong viéc nudi céy khong
6 bét ky su lua chon nao, su ngung tu c¢6 chon loc cua cic té bao tai td hop ma
cac gen nay dugc dua vao bﬁng viéc str dung cac ddc tinh, vi du, tinh khang thube
va hién tugng dinh dudng thu dong, hodc viéc nudi céy cac t& bao vo tinh tai td

hop dugce thuc hién tr té bao chu don ma cic gen nay duoc dua vao.
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Té bao chi ma gen chudi H va gen chudi L dugc dua vao d6 dugc nudi ciy
trong moi trudng va diu kién nudi cdy téi vu. Trong quy trinh ndy, cic san phim
ctia gen chudi H va gen chudi L biéu hién’ trong té bao chi thudng dugc tiét vao
mdi truedng nhu cic protein khang thé, va cac protein khang thé duoc tao ra niy
¢6 thé duge phuc hdi bing viéc thu lai méi truong. Tuy nhién, théng qua su két
hop cua céc gen va té bao chi, cac protein khang thé tich tu trong té bao c6 thé
dugc phuc hdi bang viée phd hiy t& bao chu khi cén thiét, hoic cac protein khang
thé ¢4 thé duge phuc hdi tir phan chu chét trong truong hop cia té bao khong nhan.
Céc vi du cua cac phuong phap thong thuong dugc sit dung dé tinh ché khéang thé
tir mot mAu nhu 13 méi truong ma chira cac protein khang thé dwoc phuc hdi bao
gbm su két tia mudi; cung cép dinh dudng hoic trao d6i dung méi bang phép
thdm tach va su loc qua may siéu loc; va phép sic ky 4i luc biang viéc sir dung
chit mang ma chira, vi dy, protein A dugc cb dinh, protein G, hodc khang nguyén.
Phép séc ky trao dbi ion, phép séc ky ky nuéc, phép sic ky ché d6 hén hop, va
phép sic ky loai trir kich thuéc cling ¢ sin. Nhiéu k¥ thuit dugc st dung trong
cac phuong phép nay dugc biét dén boi nguai ¢ hidu biét trung binh trong linh
vuc ki thuat.

Trong mdi lién hé niy, ngudi cé hiéu biét trung binh trong linh vyc k§ thuat
c6 thé tao ra nhiéu khang thé nhu céac protein di truyén khang thé, cac khang thé
phan tir thdp, va céc khang thé gia thé (scaffold) bang viéc sir dung céc k§ thuat
3 biét, vi du, bang viée thuc hién bién ddi gen ddi véi gen ma ma héa chudi ning
va/hodc nhe chudi ctia globulin mién dich dé dua ra dic diém mong mudn, hoic
bing viéc sir dung thong tin ciu triic cia cdc ving bién ddi hodc cdc ving CDR
cia chudi ning va/hodc chudi nhe cia globulin mién dich. Ngodi ra, & cai thién

hiéu suét cia khéng thé hoic tranh céc tac dung phuy, cé thé dura bién thé vio cdu
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tric ciia ving hang dinh ciia khing thé hodc dwa vao cic vi tri glycosyl hoa cia
khang thé, bing viéc sir dung cac k¥ thudt dugc biét dén boi ngudi c6 hiéu biét
trung binh trong linh vyc k¥ thuat néu thich hop.
Thudc chira khang thé duoc nhan héa khang thu thé IGF-I

Khéng thé clia sang ché c6 thé duogc sir dung 1am thubc diéu tri hodc phong
ngtra cho tinh trang 1ién quan dén IGF-1 hoic bénh giy ra bsi bét ky tac dong nao
trén thu thé IGF-L. Cu thé, cac tinh trang lién quan dén IGF-I hoic cic bénh ma
c6 thé 13 muc tidu ctia viéc diéu tri hodc phong ngira bang viéc st dung khéng thé
chét chu van khang thu thé IGF-I bao gém: cac bénh teo co (vi du nhu, teo co do
bat dong, giam co, hoi ching suy gidm strc khoe cachexia), bénh lun (vi du nhur,
bénh 1in loai Laron va bénh lin do khang hormon tang truéng), xo gan, xo hoa
gan, dai thdo duong than, suy than mén tinh, 130 hda, rc ché tang truéng noi tir
cung (IUGR), béo vé tim mach, dai thdo duong, khang insulin, hdi ching chuyén
héa, lodng xuong, xo héa bang quang, loan dudng ting truong co luc, gidm co
gén v6i AIDS, hoi chimg tii phan bd chit béo gan véi HIV, bénh Crohn, hoi
chimg Wemner, bénh suy gidm mién dich két hop lién quan dén gi6i gen X, suy
giam thinh luc, chung chan an tdm than va bénh vong mac cia tré sinh non, hoi
chimng Téc no, hoi ching Prader-Willi, hoi chimg Silver-Russell, bénh lun tu phat,
béo phi, da xo ciing, viém loét dai trang, gidam lugng co, nhdi méu co tim, va lodng
xuong. Céc bénh ma ¢6 thé 13 muc tiéu cta viée diéu tri hoic phong ngira bang
cach sir dung khang thé chit déi vén thu thé IGF-I bao gdbm: u nguyén bao than
kinh, ung thu mé lién két co van, ung thu xuong, ung thu & tré em, bénh to dau
chi, ung thu budng trimg, ung thu tuyén tuy, u xo tién liét tuyén, ung thu vii, ung
thu tién liét tuyén, ung thu xuong, ung thu phéi, ung thur truc két trang, ung thu

cd tir cung, ung thu mé lién két hoat dich, ung thu bang quang, ung thu da day, u
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Wilm, tiéu chay gin véi hach ung thu di cin va u bai tiét peptit rudt vin mach, u
hormon peptit rudt van mach, hdi chimg Verner-Morrison, hdi chiing Beckwith-
Wiedemann, ung thu than, ung thu té bao than, ung thu té bao chuyén tiép, ung
thu mo lién két Ewing, bénh bach ciu, bénh bach cau ting lympho bao cip tinh,
u ndo, u nio glioblastoma, u nfo phi glioblastoma, u mang nio, u tuyén yén, u day
than kinh thinh giac, u ngoai bi than kinh nguyén thuy, u nguyén bao tuy, u sao
bao, u té bao than kinh dém it nhanh, u mang nio thit, u nhii d4m rdi mang mach,
bénh khé)ng 13, bénh vay nén, x0 vita dong mach, tai phat hep van tim co tron
mach mau, phét trién vi mach khéng phi hop, vong mac dai thao dudng, bénh
Graves, bénh da xo cung, bénh lupus ban dé hé théng, bénh suy giap man tinh,
bénh nhuoc co, viém tuyén gidp tw mién va bénh Behcet. Cu thé, t5t hon nén sit
dung khang thé ciia séng ché nay bao gdm sir dung nhur thudc diéu tri hoic phong
ngura céc loai bénh teo co (vi du nhu, teo co do bat ddng, gidm co, hdi ching suy
giam suc khée cachexia) va/hoac bénh lun (vi du nhu, bénh lun loai Laron va bénh
lin do khéng hormon ting truéng). Khang thé cia sang ché nay hitu ich & chd nd
khong 1am thay dbi mic duong huyét khi dwa vao co thé.

Thubc chita khang thé ciia sang ché c6 thé dugc bao ché dudi dang dugc
phém ma chira, ngoai khang thé cua sang ché, chét mang dugc dung va’hodc bat
ky ta dugc nao khac. Viéc bao ché thuéc bing viéc st dung chét mang dugc dung
va/hodc bat ky ta dugc nao khac co thé duoc thyuc hién theo, vi du, phuong phép
duge mo ta trong “Remington: The Science and Practice of Pharmacy, tai ban lan
thir 20”, Lippincott Williams & Wilkins, Pai hoc Khoa hoc & Philadelphia, 2000.

Thubc diéu tri hodc phong ngira nhu vy ¢ thé duoc tao ra dudi dang bao
ché 1ong duoc san xudt bing viéc hoa tan, 1am lo limg, hodc nhii hda cac thanh

phén vao mdi trudong nudce vo trung hodc mdi trudng dau, hodc 1a dang bao ché
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déng khd cua ching. M6i truong hodc dung moi dé san xuit dang bao ché nhu
viy c6 thé 12 méi trudng nude, cac vi du clia méi trudng nudce bao gdm nuée cat
dé tiém va dung dich mudi sinh ly, ma c6 thé dugc st dung tiy y véi viée thém
vao chét diéu hoa 4p suit thim thdu (vi du, D-glucoza, D-sorbitol, D-mannitol, va
natri clorua), va/hoic trong su két hop vdi chat hd trg hoa tan thich hop nhu rugu
(vi du, etanol), rnrou da chire (vi du, propylen glycol hodc polyetylen glycol), hodc
chét hoat dong bé mat khong chira ion (vi dy, polysorbat 80 hoac dau thau dau
hydro héa polyoxyetylen 50). Dang bao ché nhu vay ciing c6 thé dugc san xuét
v6i moi trudong dau hoic dung méi, cic vi du clia médi trudng nhur vy bao gdm
diu mé va diu dau nanh, ma c6 thé duoc st dung tuy ¥ két hop véi chét hd tro
hoa tan ching han nhu benzyl benzoat va rrgu benzyl. Céc thudc dang 16ng nhu
véy thuong c¢6 thé dugc san xuit bing viéc sir dung cic chat phu gia thich hop
ching han nhu céc chit dém (vi du, céc chit dém photphat va cac chit dém axetat),
céc chét 1am diu (vi du, benzalkonium clorua va procain hydroclorua), cac chat
dn dinh (vi du, albumin huyét thanh ngudi va polyetylen glycol), cac chét bao
quan (vi du, axit ascorbic, axit erytorbic, va cac mudi cla ching), cac chit tao
mau (vi du, clorophyll B-caroten mau ddng, d6 #2 va xanh duong #1), cac chit
khtr trung (vi du, céc este axit paraoxybenzoic, phenol, benzethonium clorua va
benzalkonium clorua), cdc chit lam dic (vi du, hydroxypropyl xenlulozo,
cacboxymetyl xenlulozo, va cic mudi cia ching), cdc chat én dinh (vi du,
mannitol albumin huyét thanh ngudi va sorbitol), va cac chéat diéu chinh mui (vi
du, hurong liéu bac ha va cam quyt).

Céc dang bao ché thay thé khic bao gém céc thude diéu tri hozc thude phong
ngira dé bdi vao niém mac, cic dang bio ché nhu vay thudng chira cdc chat phu

gia ching han nhur cac chat két dinh nhay 4p luc, céc chét ting cuong nhay 4p luc,
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cac chét diéu chinh d nhét, cic chit 1am dic va cdc chit twong tu (vi dy, chét
nhiy, chat lam d6ng aga, gelatin, pectin, caragenan, natri alginat, gdm hat bd mé,
gom xanthan, gdm tragacan, gom arabic, chitosan, pullulan, tinh bot sép, sucralfat,
xenlulozo va cac din xuit cia né (ching han nhw hydroxypropyl metyl xenlulozo),
cic este axit béo polyglyxerol, cic chit ddng trung hop acrylic axit-alkyl
(meth)acrylat, hodc cic mudi clia ching va céc este axit béo polyglyxerol), chu
yéu cho muc dich chuyén tai cac dic tinh duy tri va hip thu vao niém mac. Tuy
nhién, dang bao ché nay, dung méi va cc chét phu gia cho thuéc diéu tri hoidc
thudc phong ngira duoc dira vao co thé khong bi gidi han bdi cac dang nay, va
viéc Iira chon thich hop c¢6 thé dugc thuc hién boi nguoi co hiéu biét trung binh
trong linh vuc k¥ thuit.

Thudc chita khang thé ciia sang ché c6 thé chira thém, ngoai khang thé cia
séng ché, chat khic d3 dugc biét dén (thanh phn hoat tinh). Thubc chira khéng
thé khang thu thé IGF-I theo sang ché c6 thé dugc két hop vdi chét khac da biét
duéi dang bg kit. Céc vi du clia cac thanh phan hoat tinh dé két hop véi khang thé
chét chu vén thy thé IGF-I bao gdm: hormon tang truéng hoic chét twong tu cua
chung, insulin hoac chét tuong tu cda ching, IGF-II hodc chét tuong tu cliia ching,
khéng thé khang myostatin, chit ddi van myostatin, khang thé thu thé khang
activin loai IIB, chat d6i van thu thé activin loai IIB, thu thé activin loai IIB ¢6
thé hoa tan hodc chét tuong tu cua chung, ghrelin hodc chét twong tu cua chung,
follistatin hoic chét tuwong tu clia chung, chit chu van beta-2, va chit diéu bién
thu thé hormon nam chon loc. Céc vi du vé cAc thanh phan hoat tinh d& két hop
v6i khang thé chit ddi van thu thé IGF-I bao gdm: corticosteroid, thuéc chdng
ndn mira, ondansetron hydroclorua, granisetron hydroclorua, metoclopramit,

domperidon, haloperidol, cyclizin, lorazepam, proclorperazin, dexametason,
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levomepromazin, tropisetron, vic xin ung thu, chét trc ché GM-CSF, vic xin DNA
GM-CSF, véc xin trén co s& t& bao, vic xin t& bao dudi gai, vic xin vi rut tai t
hop, vac xin protein sé¢ nhiét (HSP), véc xin u ddng ding, vic xin nguyén bao
nhidm, chét giam dau, ibuprofen, naproxen, cholin magie trisalicylat, oxycodon
hydroclorua, chét tc ché tao mach mau mdi, chét ché'ng déng mau, khéng thé
khang PD-1, nivolumab, pembrolizumab, khiang thé khang PD-L1, atezolizumab,
khéng thé khang CTLAA4, ipilimumab, khang thé khdng CD20, rituximab, khang
thé khang HER?2, trastuzumab, khéng thé khang CCR4, mogamulizumab, khang
thé khang VEGF, bevacizumab, khéng thé khang thu thé VEGF, doan thu thé
VEGF c6 thé hoa tan, khing thé khang TWEAK, khang thé thu thé khing
TWEAK, doan thu thé TWEAK c6 thé hoa tan, AMG 706, AMG 386, chét chdng
tang sinh, chat trc ché transferaza protein farnesyl, chat (ic ché alpha v beta 3, chit
{rc ché alpha v beta 5, chét trc ché pS3, chét e ché thu thé Kit, chit tc ché thy thé
ret, chat (tc ché PDGFR, chét trc ché bai tiét hormon ting trudng, chét e ché
angiopoietin, chét trc ché dai thuc bao tham nhiém khdi u, chit ic ché c-fims,
khang thé khéng c-fms, chit wrc ché CSF-1, khang thé khang CSF-1, doan c-fms
c6 thé hoa tan, pegvisomant, gemcitabin, panitumumab, irinotecan, va SN-38.
Liéu luong cua chit khac duoc st dung két hop vé6i khang thé c6 thé trong pham
vi liéu lwong dwoc sir dung d6i véi viée tri lidu thong thudng, nhung c6 thé ting
hodc giam tuy theo tinh hudng.

Thubc diéu tri hoic phong ngira theo sang ché c6 thé duoc dua vao ngoai
duong tiéu hoa nhim muc dich cai thién céc triéu chimg. Ddi véi viee dua vao
ngoai dudng tiéu héa, chit dung qua dudng miii ¢ thé duge san xuét, va thude
dang long, dang bao ché thé huyén phu hodc ran ¢6 thé duge Iya chon. Dang miii

tiém co thé dugc san xuat nhu dang khac cua viéc dua vao ngoai dudng ti€u hoa,
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viéc tiém duoc lra chon 1a tiém dudi da, tiém tinh mach, tiém truyén, tiém vao co,
tiém ndi nhin hoic tiém trong mang bung. Cac dang bao ché khac dugc sir dung
cho viéc dua thudc vao ngoai dudng tiéu héa bao gém thudc dan, thuéc ngam
dudi ludi, thude tiém dudi da va thude dra xuyén niém mac ngoai thude ding qua
duong miii. Ngoai ra, viéc dua vao dong mach vanh 1a cé thé bﬁng phuong thirc
bd sung hoac phu 1én 6ng do dong mach hodc dung cu bit (‘3ng dong mach.

Liéu luong d6i vai chét diéu tri hodc phong ngira theo séng ché s& khac nhau
phu thudc vao do tubi bénh nhan, gidi tinh, trong lugng co thé va céc triéu ching,
hiéu qua tri liéu, phuong phap dua thuéc vao, thoi gian diéu tri, hodc céc loai
thanh phan hoat tinh trong dugc phim, nhung théng thudng thudc c6 thé duge
dwa vao trong gidi han 0,1 mg dén 1 g va tét hon 1a trong gidi han 0,5 mg dén 300
mg ctia hop chat hoat tinh trén mdi 14n dwa vao dbi véi ngudi 16n, mét dén bén
tudn mot 14n, hodc mot dén hai thang mot 14n. Tuy nhién, vi lidu luong va tan suit
dura thubc vao s& khac nhau tity thude vao nhidu didu kién, lidu luong dua vao
thdp hon va tin sudt dwa vio it hon so véi lidu luong dugc @& cap trén ddy c6 thé
la dd, hoac lidu luong va tAn suit dua vao vugt qua céc gidi han nay cé thé 14 cin
thiét.

Phuong phédp nudi cdy cac té bao bing viéc st dung khang thé dugc nhan
héa khang thu thé IGF-I

IGF-I va cac din xuét caa né duge sir dung rong rii trong céc k§ thuit nuoi
ciy té bao dé duy tri, ting trudng va/hodc biét héa céc té bao c6 ngudn gdc tir
d6ng vét c6 xwong sdng in vitro, va dugc bén trén thi trudng nhu cac thudc thir
nudi ciy té bao. Tuy nhién, do IGF-I ¢6 thé mét cac hiéu qua ciia né trong qua
trinh nudi cAy dai han do, vi du, thiéu do n dinh du, nén diéu cin thiét 13, vi du,
giit viéc didu chinh ndng d6 ctia n6 dé tién hanh nuédi ciy té bao on dinh. Ngoai
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ra, do IGF-I gay ra su hép thu glucoza béi cac té bao, c6 kha ning rang su chuyén
héa va cac dic tinh cua céc té bao cb thé bi thay ddi do su ting ndng d6 glucoza
ndi bao, va ring cac diéu kién nudi cAy c6 thé thay d6i do sy giam ndng d6 glucoza
clia mdi trudng nudi cdy. So véi IGF-I, khang thé cua sang ché dic trung & chd
né én dinh hon, c6 thé duy tri hiéu qua ting sinh té bao ngay ca sau khi tiép xic
véi céac té bao, c¢6 thé thé hién hoat tinh giy ting sinh t€ bao ngay ca & ndng do
thap hon, va khong giy ra su hép thu glucoza ndi bao. Khang thé khang thu thé
IGF-I ciia sang ché c6 thé dugc st dung dé nuéi ciy té bao, bang viéc thém lugng
thich hop khang thé nay vio méi trudng nudi ciy hoic bang viéc hép thu hoic
bang viéc c¢b dinh lugng thich hgp khang thé nay vao pha rin cia binh nuéi ciy.
Do d6, khang thé ciia sang ché c6 thé 1am giam luong dugce st dung, va giy ra su
tang sinh cla céac té bao mdt cach hiéu qua gin véi pha rin. C4c té bao c6 ngudn
gbc tir dong vAt ¢ xurong sdng trong sang ché dugc mb ta trén day. Cu thé hon,
cac vi du cua céac ddi tugng ma cé thé dugce nubi céy bfmg viéc st dung khang thé
clia sang ché ciing bao gdm co quan hoic mé ciia déng vat c6 xuong séng hodc
d6ng vat bién ddi gen cb ngudn gbc tir ddng vat c6 xuong séng nhu vay. Khing
thé ctia sang ché 6 thé dugc st dung cho viéc nudi céy c4c té bao nhim muc dich
san xuat té bao ctia chit hoic viée tri liéu té bao va thudc tai tao bz"mg viéc stir dung
c4c té bao nhur viy.
Vi du thuc hién sang ché

Ngay bay gid sang ché nay s& dugc mo ta chi tiét hon bang cic vi du sau day.
Sang ché khéng dwoc hiéu 12 bi gidi han béi cc vi du ndy, ma c6 thé dugc thuce
hién duéi bt ky dang nao ma khong mét di ndi dung cbt 16i ciia sang ché.

Vi du 1: San xuét gen khang thé dugc nhin héa cia khang thé IGF11-16 & chudt
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Méu khang thé nguoi duge chon tir cac dong mam cua cic khang thé ngudi
¢6 c4c trinh tu axit amin ma twong ddng cao véi trinh tir cia cac ving khudén (FR)
trong ving bién ddi chudi ning (VH) va ving bién d6i chudi nhe (VL) ctia khéng
thé IGF11-16 & chudt, trong d6 cac axit amin cua ving quyét dinh tinh bd tro
(CDR) trong VH va VL ctia khéng thé don dong IGFA11-16 & chudt (khang thé
IGF1116 & chudt dugc boc 16 trong JP 2017-106529) dén céc thy thé IGF-I ma
duge tao ra bang phuong phap t& bao lai ciia Kohler et al. (Nature, 256: 495-497,
1975) dugc ciy lai vao miu khang thé nguoi.

Céc trinh tu axit amin dugc yéu ciu tir VH va VL ciia khéng thé IGF11-16
& chudt dugce ciy vao FR trong VH va VL ctia miu cdc khang thé ngudi dé tao ra
cac khang thé duge nhan héa. Cu thé, trinh tir axit amin CDR va nhiéu vi tri trong
trinh tu axit amin FR trong VH ctia miu khang thé nguoi dugc thay thé bang cac
trinh tur axit amin twong ung trong VH cta khang thé IGF11-16 & chudt dé thiét
ké trinh tu axit amin cia R11-16VH (SEQ ID NO: 7), ma 1a VH ma khang thé
dugc nhan héa IGF11-16 & chudt, va dé thiét ké thém trinh ty co s& clia cic DNA
mai hoa céc axit amin nay.

Trinh ty axit amin CDR va nhiéu vi tri trong trinh tir axit amin FR trong VL
ctia mau khang thé ngudi dugc thay thé bang cac trinh ty axit amin trong VL ctia
khang thé IGF11-16 & chudt dé thiét ké trinh tw axit amin ciia R11-16VL, ma 1a
VL ma khang thé duoc nhan héa IGF11-16 & chuét.

Axit amin & vi trf 36 trong R11-16VL 1 xystein trong khang thé IGF11-16
& chudt. Tuy nhién, xystein hiém khi hién hitu & vi tri ndy trong khéng thé nguoi
binh thudng. Do su tai tao cia lién két disulfua ma khong tao ra ban dau cac két
qua c6 thé trong khdi két tu, nim trinh ty axit amin cta cdc R11-16VL, d6 13,

R11-16VL-C36,R11-16VL-C36Y,R11-16VL-C36A,R11-16VL-C36S, vaR11-
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16VL-C36F (SEQ ID NO: 12, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10,
SEQ ID NO: 11), ma mdi trinh ty gém xystein, tyrosin, alanin, serin, ho#c
phenylalanin tai vi tri 36 dugc thiét ké thém, va cé4c trinh tu co s& ciia cdc DNA
ma héa céc axit amin ciing duoc thiét ké thém. Céu tric cua céc khang thé duge
nhin héa va cdc trinh tw axit amin cia ching dugc thé hién trong Bang 1.

Bang 1: Céc cAu triic va trinh tyr axit amin ciia cic khang thé dugc nhan héa

duoc san xuat

Tén khdng th8 | Vung bién ddi chudining | Vung bién ddi chudi nhe
R11-16VH R11-16VL-C36Y
R11-16B
SEQ ID NO: 7 SEQ ID NO: 8
R11-16VH R11-16VL-C36A
R11-16C
SEQ ID NO: 7 SEQ ID NO: 9
R11-16VH R11-16VL-C36S
R11-16D '
SEQ ID NO: 7 SEQ ID NO: 10
R11-16VH R11-16VL-C36F
R11-16E
SEQ ID NO: 7 SEQ ID NO: 11
R11-16VH R11-16VL-C36
R11-16F
SEQ ID NO: 7 SEQ ID NO: 12

Vi du 2: Viéc san xuét khang thé dugc nhan héa

Céc DNA ma héa ving bién ddi chudi ning R11-16VH ciia khang thé nhan
duge héa dugc thiét ké va cic DNA mai héa bién thé IgG4S228P & ngudi ma 1am
4n dinh 16p phu IgG4 & ngudi dugce téng hop, dugc két hop va duoc két ndi vao
vecto biéu hién pCAGGS1 dé tao thanh plasmit biéu hién chudi ning cta khéng

thé dugc nhan hoa.
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Péi véi ving bién ddi chudi nhe R11-16VL ciia khéng thé dugc nhan héa
duoc thiét k&, cac DNA ma héa ving chudi nhe ciia khéng thé duge nhan héa
duoc két ndi v6i ving hing dinh chudi kappa ma dugc téng hop va dugc két hop
vao vecto biu hién pCAGGS1 dé tao thanh plasmit biéu hién chudi nhe ctia khang
thé dwgc nhan héa.

Plasmit biéu thi chudi ning va plasmit biéu thi chudi nhe ciia khéng thé dugc
nhan héa duge tron 1An va dua vao céc té bao bang viéc sit dung Expi293 TM
Expression System (Thermo Fisher Scientific), va bang céch d6 nhiéu khéng thé
duoc san xuét b%lng viéc nhan hoa khing thé IGF11-16 & chudt dugc biéu hién.
Céc khéng thé nay duoc dt tén 1a khang thé R11-16B, khang thé R11-16C, khéng
thé R11-16D, khang thé R11-16E, va khang thé R11-16F, tuong tmg: khang thé
R11-16B 1a khang thé dugc nhan héa duge biéu hién bing su két hop cia plasmit
biéu hién chudi ning két hop R11-16VH va plasmit biéu hién chudi nhe két hop
R11-16VL-C36Y; khang thé R11-16C 14 khang thé dugc nhan héa dugc biéu hién
bing su két hop cta plasmit biéu hién chudi ning két hop R11-16VH va plasmit
bidu hién chudi nhe két hop R11-16VL-C36A; khang thé R11-16D 14 khéng thé
duogc nhan héa duge biéu hién bang su két hop ciia plasmit biéu hién chudi ning
két hop R11-16VH va plasmit biéu hién chudi nhe két hop R11-16VL-C36S;
khang thé R11-16E 14 khéng thé dugc nhan héa dugc biéu hién bang sy két hop
cia plasmit biéu hién chudi ning két hop R11-16VH va plasmit biéu hién chudi
nhe két hop R11-16VL-C36F; va khang thé R11-16F 14 khang thé dugc nhan héa
dugc biéu hién bang sy két hop cia plasmit biéu hién chudi ning két hop R11-
16VH va plasmit biéu hién chudi nhe két hgp R11-16VL-C36. Céc khéng thé

dugce nhin hda duge san xuat bang viéc tinh ché ai luc chat 16ng bé mat nudi cay
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clia t& bao vao cac plasmit biéu hién chudi ning va chudi nhe ctia khéng thé duoc
nhan hoa ma duge dua vao qua cdt protein A.
Vi du 3: Ai lyc véi thu thé IGF-I (ELISA)

CAc 4i lyc cua cic khang thé chit chu vén thu thé IGF-I véi cac thy thé IGF-
I cua ngudi (SEQ ID NO: 14, NP_000866), chu¢t lang (SEQ ID NO: 16,
XP_003475316), khi dudi dai (SEQ ID NO: 18, XP_005560575) va chudt nhit
(SEQ ID NO: 20, NP_434694) dugc kiém tra bang viéc st dung céc té bio ma
trong d6 céc thu thé IGF-I dugc biéu hién bang ELISA dua trén té bao.

Céc vecto biéu hién pEF1 (Thermo fisher) ma trong d6 cac gen thu thé IGF-
I & nguoi (SEQ ID NO: 15), chudt lang (SEQ ID NO: 17), khi dubi dai (SEQ ID
NO: 19) va chudt nhit (SEQ ID NO: 21) dugc két hop duge dua vao cic té bao
HEK239T bing viéc bao géi trong liposome. Cac té bio HEK239T dugc nudi ciy
trong it nhit mot dém sau khi viéc bao géi trong liposome dugc thém vao dia nudi
ciy 96 giéng (duoc phi v6i poly-D-lysin) trong 4x104 té bao/giéng, va dia nay
duoc nudi ca?'ly trong it nhit mot dém nira dugc st dung trong ELISA.

Trong ELISA, 2 nM dung dich khang thé dugc nhan hoa trong 1% BSA/1%
FBS/PBS (100 pL) dugc thém vao cac giéng tuong img va dugc phan tng trong
khoang mét gi&r & 37°C. Céc giéng niy dugc rira ba lan bang dung dich ty rira.
Cac dung dich lién hop HRP (100 pL) ctua khang thé khéang IgG & ngudi dugc
didu ché & cac ndng dd khac nhau véi 1% BSA/1% FBS/ BS dugc thém vao cic
giéng twong tmg va dugc phan tmg trong khodng mét gid & 37°C. Mai giéng duoc
rira ba 1an bing dung dich tdy rira. Chét nén TMB (100 pL) dugc thém vao mdi
giéng dé khoi mao phan tmg. Khoang 30 phut sau, axit sulfuric 1M (100 pL) dugc

thém vao mdi giéng dé do d6 hip thu & 450 nm va 650 nm va tinh toan sy khac
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biét cua cac gia tri gitra 450 nm va 650 nm. Ai luc dugce tinh dwa trén su khéc biét
gitta o hép thu & 450 nm va 650 nm dbi véi céc té bao khong chira gen thy thé
IGF-I, ma 14 c4c t& bao HEK293T (d6 1, cac té bao tiéu chudn so ssnh), 1am gi4
tri tiéu chuin 1. Céc két qua dugc minh hoa trong Bang 2.

Bang 2: Ai lyc* cta cac khéng thé dugc nhan héa véi céc thy thé IGF-I

khac nhau
Khi‘;iltlhsé‘z“‘-’c Ngudi | Khi dudi dai | Chudtlang | Chudt nhét
R11-16B 34 33 33 0,8
R11-16C 34 33 33 0,9
R11-16D 34 34 33 0,9
R11-16E 3,7 3,7 34 0,8
R11-16F 34 33 33 0,9

* Ai luc 1a gia tri so sanh v&i gid tri tiéu chudn 1 cia céc t€ bao tiéu chuin
so sanh (HEK239T).

Trong cac t& bao bibu hién cac thu thé IGF-I ciia ngudi, khi duéi dai va chudt
lang, mdi khang thé dugc nhin héa thé hién i luc gip ba 1an hogc cao hon 4i lyc
ctia cac té bao tiéu chuén so sanh (HEK293T). Ngugc lai, 4i lyc cua cic té bao
bidu hién thu thé IGF-I ctia chudt nhit bing vdi 4i luc cua té bio tiéu chuén so
sanh. Cac két qua nay chi ra ring mdi khang thé dwgc nhan héa lién két vdi cac
thu thé IGF-I ciia ngudi, khi dudi dai, va chudt lang, nhung khong phai d6i véi
thu thé IGF-I ctia chudt nhit.

Vi du 4: X4c dinh epitop trong khang thé dugc nhan héa R11-16B
Khang thé dugc nhan héa R11-16B lién két véi cc thu thé IGF-I clia ngudi,

khi dudi dai va chudt lang, nhung khong phai véi thu thé IGF-I cta chudt nhit.
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Ngoai ra, khang thé IGF11-16 & chudt to, ma 13 khéng thé chudt to (JP 2017-
106529) c6 vai trd nhu co s& dé thiét ké R11-16B, lién két véi mién CR trong thu
thé IGF-I & ngudi, nhung khong lién két véi mién CR trong thu thé IGF-I & chuot
nhit. Diéu dugc gia dinh tir cac két qua nay 13 epitop ciia R11-16B ¢4 trinh ty axit
amin chung cho ngudi, khi dudi dai va chudt lang, va trinh tur axit amin khac biét
so v6i chudt nhit trong s céc trinh tyr axit amin cua cic mién CR trong cac thu
thé IGF-L.

Ai lyc ctia mién CR véi c4c phn tir thé axit amin khac nhau dugc do bing
ELISA dé x4c dinh vi tri ma axit amin trong mién CR cuia thu thé IGF-I & nguoi
R11-16B lién két v6i. ELISA dua trén té bao dugc thuc hién bang viée sit dung
cac té bao biéu hién c4c thu thé IGF-I ma trong d¢ trinh tir axit amin dugc ky vong
dé lién két véi R11-16B trong mién CR duoc bién déi.

Hai phan tir thé axit amin trong mién CR dugc sit dung nhu mé ta dudi day.
Tiéu chudn so sanh dwong tinh duoc sir dung 13 vecto biéu hién pEF1 (Thermo
fisher) ma dugc két hop véi DNA mi héa trinh tir axit amin (SEQ ID NO: 22) ma
trong d6 thé FLAG (AspTyrLysAspAspAspAspLys) duoc lién két véi dau cudi
C cua thu thé IGF-I thuan ching & ngudi (SEQ ID NO: 14, NP_000866). Cac té
bao bao gdm vecto biéu hién pEF1 don dugc chi dinh 1am Mock.

Phan tir thé 1 ciia mién CR

Trong trinh ty axit amin cia thu thé IGF-I & ngudi (SEQ ID NO: 14,
NP_000866), axit aspartic, alanin, va axit glutamic twong ing & cac vi tri 245,
247 va 294 duoc thay thé bing asparagin, threonin va axit aspartic. DNA (SEQ
ID NO: 23) mi héa trinh tir axit amin ma trong d6 thé FLAG duoc lién két véi

d4u cubi C cia trinh tur axit amin cua thu thé ph?m tir thé 1 duoc két hop vao vecto
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biéu hién pEF1.
Phén tir thé 2 cia mién CR

Trong trinh ty axit amin cia thu thé IGF-I & ngudi (SEQ ID NO: 14,
NP_000866), glyxin va serin twong tng & cac vi tri 315 va 316 duoc thay thé bang
serin va threonin. DNA (SEQ ID NO: 24) ma héa trinh ty axit amin ma trong do
thé FLAG duoc lién két véi dau cudi C cua trinh tr axit amin ctia thu thé phan tir
thé 2 dugc két hop vao vecto biéu hién pEF1.

Céc té bao 293T duge cy trong cic dia 10-cm ma dugc phu bang poly-D-
lysin trong 6x106 té bao. Vao ngay tiép theo, mdi DNA plasmit duge dua vao cic
t& bao bang viéc bao géi trong liposome. Hai ngay sau, cic té bao 293T dugc tach
ra biang trypsin/EDTA 0,05% va dugc 1am lo ling trong méi truong nudi ciy. Cac
t€ bao 293T nay duoc thém vao dia nubi cly 96 giéng (dugc phu bang poly-D-
lysin) trong 2x104 té bao/giéng va dugc & qua dém & 37°C dudi 5% CO,. Mdi
truong dugc loai bd khoéi dia nudi ciy 96 giéng nay. Pia ndy dugc c¢6 dinh bing
dém focmalin 10% (Mildform® 10NM, Wako), dugc thay thé bang dém khéa
mang (3% BSA/PBS/0,02% natri azit), va dugc sit dung cho ELISA.

Trong ELISA, dung dich R11-16B 5nM trong dém khéa mang (50 pL) dugc
thém vao mdi giéng va dugc phan tng trong khodng mdt gidr & nhiét d6 phong.
Méi giéng ndy duoc rira hai 1an bang dung dich tiy rira. Dung dich dugc pha lodng
bac 2500 cia dung dich lién hgp ALP khang thé khéang IgG & ngudi (2087-04,
Southern Biotech) trong dém khéa mang (50 pL) dugc thém vao mdi giéng va
dugc phan ung trong khoang mét gid & nhiét 46 phong. Mai giéng dugc rira ba
1in bing dung dich tdy rira. Chit nén pNPP (100 uL) dugc thém vao mdi giéng

dé khoi mao phan ung. D9 hép thu & 450nm va 550 nm dugc do sau khoang mot
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gi0. Gid tri dugc duara bang viéc trir gid tri ciia nhém khong dugce thém R11-16B
cho gi4 tri cia nhém duge thém R11-16B dugc xac dinh 1am ai luc. Cac két qua
dugc minh hoa trong Bang 3.

Bang 3: Ai luc cia R11-16B véi thy th8 IGF-1 & ngudi va céc phan tir thé

axit amin cua ching

Mock | TRwtheIGELG | ps rthé1 | Phin tir thé 2
nguoi
Ai luc 0,328 0,835 0,885 0,308

Ai luc cia R11-16B véi thu thé IGF-I gép hai 14n hoZc cao hon so véi ai luc
dén Mock. Ai luc dén phin tir thé 1 bing véi ai luc dén thu thé IGF-I & ngudi.
Nguoc lai, 4i huc dén phan tir thé 2 bang véi 4i uc dén Mock, ma chi ra khéng ¢ sy cai
thién 4i luc. Cac két qua ndy chi ra ring cac axit amin & cdc vi tri 315 va 316 cua
thu thé IGF-I 1a cAn thiét cho &i luc ciia R11-16B véi thy thé IGF-1 & ngudi.

Céc két qua nay goi y rang vi tri lién két cia R11-16B véi thu thé IGF-I &
ngudi ndm trong ving phu cén cta Gly (glyxin) hodc Ser (serin) & cac vi tri 315
va 316 tuong ung. Noi chung, dua trén s6 thit tu nhan dang cia tam géc axit amin
(nghia 12 gia tri cia sdu d&n muoi gbc) bang khang thé va phan tmg chéo cia R11-
16B (khong c6 4i luc véi thu thé IGF-T & chudt nhit, va 6 4i luc véi cic thy thé
IGF-I & nguoi va chudt lang), trinh tu cia thu thé IGF-1 & ngudi tai cac vi tri lién
két dén R11-16B dugc tin 13 ProSerGlyPhelleArgAsnGly*Ser*GlnSerMet
(Gly*Ser* chi ra trinh tu axit amin & cdc vi tri 315 va 316).

Vi du 5: Hoat tinh ting sinh té bio trén cic nguyén bao co ngudi

Céc chit khac nhau dugce thém vao cic nguyén bao co ngudi, va ham luong

ATP trong cac té bao duoc do sau bbn ngay dé kiém tra hoat tinh ting sinh cia

khang thé chét cha van thy thé IGF-I trén cac nguyén bao co ngudi.
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Céc té bao nguyén bao co xuong clia ngudi binh thuong (HSMM, Lonza)
duoc ciy vao dia nudi ciy 96 giéng (dugc phit Collagen loai I) trong 0,1 mL/ giéng
(2x103 t& bao/giéng) bing viéc st dung mdi trudng SkBM-2 (CC-3246, Lonza)
chira 1% BSA, va dia nay dugc 4 & 37°C dudi 5% CO,. Vao ngay tiép theo sau
khi cy cac té bao, cic cht khac nhau dugc thém vao trong 25 pL/giéng, va dia
nady duogc u trong bbn ngay & 37°C dudi 5% CO,. Ham lugng ATP trong cac té bao lam
chi s6 cia su ting sinh té bao dugc do bang thir nghiém kha ning sdng sét cuia té
bao phét quang CellTiter-Glo® (Promega). Chét 16ng bé mit nay duge loai bo khoi
dia nudi cdy 96 giéng ma duoc 1 trong bbn ngay sao cho dung dich nuéi ciy dat
50 pL/giéng, va dia nay dugc dé yén trong 30 phiit hodc 1du hon & nhiét 46 phong.
Thudc thir Cell Titer-Glo® duge thém vao dia ndy trong 50 pL/giéng va dugc phan
g trong mudi phit hodc 14u hon, va sau d6 tin hiéu phat quang dugc do bang
may quang ké (Berthold). Hoat tinh ting sinh trén cdc nguyén bao & ngudi dugc
tinh trong d6 hoat tinh cia nhém ma dung méi dugc thém vao riéng 1¢ duge xac
dinh 12 100%. Céc két qua duge minh hoa trong céc Bang 4 dén 6.

Bang 4: Hoat tinh tang sinh trén cac nguyén bao co & nguoi trong trudng

hop bb sung céc chét khac nhau & 0,5 nM

Téc nhén Hoat tinh ting sinh trén cdc nguyén
bao co & nguoi (%)
R11-16B 135
Khéng thé IGF11-16 & chudt to 137
IGF-1 123

Viéc thém R11-16B vao trong lrgng 0,0000005, 0,000005, 0,00005, 0,0005,
0,005, 0,05, 0,5, 5, hoac 50 nM di ting cuong hoat tinh tang sinh trén cac nguyén

bao co & ngudi phu thude vao ndng d6. Céc gia tri ECso ctia hoat tinh ting sinh

63



43176 64/141

ctia R11-16B, khang thé IGF11-16 & chudt to va IGF-I trén cc nguyén bio co &
ngudi trong ung 1a 0,002, 0,002 va 0,95 nM. Hoat tinh cua R11-16B b%mg véi
hoat tinh ciia khéng thé IGF11-16 & chudt to va gép 100 14n hoic cao hon hoat
tinh cua IGF-I.

Bang 5: Hoat tinh tdng sinh trén cac nguyén bao co & ngudi trong trudong

hop bd sung céc chit khac nhau trong 0,5 nM va 0,005 nM

R R Hoat tinh tdng sinh trén cac
Téc nhan Néng 43 nguyén bao co & nguoi (%)
(nM) . .
Thi nghiém 1 Thi nghiém 2
IGF-I 108 110
R11-16B 147 148
R11-16C 150 143
0,005
R11-16D 144 149
R11-16E 150 143
R11-16F 146 148
IGF-1 133 125
R11-16B 164 164
R11-16C 178 172
0,5
R11-16D 160 169
R11-16E 166 164
R11-16F 161 156

Viéc thém R11-16B, R11-16C, R11-16D, R11-16E, R11-16F vao luong
0,00005, 0,0005, 0,005, 0,05, 0,5, 5 hozc 50 nM d3 tang cudng hoat tinh tang sinh
trén cac nguyén bao co & ngudi phu thude vao ndng d6. T4t ca cac gia tri ECso

cua hoat tinh ting sinh ctia R11-16B, R11-16C, R11-16D, R11-16E va R11-16F
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trén cac nguyén bdo co & ngudi 13 0,002 nM. Mbi khang thé dugc nhan héa c6

hoat tinh cao hon gip 100 14n hoic cao hon hoat tinh ciia IGF-L

Bang 6: Hoat tinh ting sinh trén cac nguyén bao co & nguoi trong trudng

hop bd sung céc chit khac nhau trong 0,5 nM va 0,005 nM

sanh 2* (chira natri azit)

. Thi nghiém 1 Thi nghi€ém 2
o Nong do
Téac nhan (M) Hoat tinh ting sinh | Hoat tinh ting sinh
té bao (%) té bao (%)
Khang thé tiéu chuén so
sanh 0,005 99 -
(khang thé FLAG M2)
IGF-1 0,005 102 103
R11-16B 0,005 - 127
16-13 0,005 - 102
26-3 0,005 - 108
Dung mdi tiéu chuén so 104
sanh 1* (chira natri azit)
Khang thé tiéu chuan so
sanh 0,5 98 -
(khang thé FLAG M2)
IGF-1 0,5 133 137
R11-16B 0,5 - 140
16-13 0,5 - 109
26-3 0,5 - 119
A t A A
Dung méi tiéu chuén so ) i 112

* Céc dung mdi tiéu chuén so sanh 1 va 2 tuong Ung chita natri azit trong
ndng d6 0,005 nM va 0,5 nM 14 cling ndng @5 cta cic khang thé 16-13 va 26-3.
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IGF-I ting cudng hoat tinh ting sinh so vdi khang thé tiéu chuin so sanh
(FLAG M2, Sigma-Aldrich).

Khang thé 16-13 va khang thé 26-3 dugc mo ta trong Tai liéu phi séng ché
35 (d6 13, cac khang thé chét chi vin ma ¢6 hiéu qué in vitro d€ ting cudng tong
hop DNA té bao va sy hép thu glucoza) dugc biéu hién khong c6 hoat tinh ting
sinh d4ng k& so véi dung méi tiéu chuén so sanh (chira natri azit) va hoat tinh thip
hon hoat tinh cia R11-16B.
Vi du 6: Hiéu qua in vivo (ting hi€u qua trong khéi lrong co & chudt lang)

Hiéu qua in vivo cua khang thé chét chu vén thu thé IGF-I dugc x4c nhin
bﬁng su so sanh vdi hiéu qﬁé cua viéc dua vao lién tuc IGF-L

Liéu don R11-16B duy nhét dugc dua vao chucf)t lang, va khdi lugng co dugce
do sau hai tudn. Hiéu qua 1am ting khéi lrgng co dugce x4c nhan bing hiéu qua
ma din dén ting khéi luong co ciia chudt lang tir 5% hodic cao hon so véi nhém
tiéu chudn so sénh. Liéu don R11-16B (0,1 va 0,3 mg/kg) dugc tiém tinh mach &
chudt lang binh thuong. Ti€u chuén so sanh duong tinh 13 chudt lang ma trong d6
IGF-I téi t hop & ngudi (mecasermin) dugc cdy vao dusi da bang viéc sir dung
bom thim thiu (Alzet) va dugc dwa vao lién tuc & lugng 0,3 va 1 mg/kg/ngay.
Hai tuln sau sy dua vao, chudt lang duge lz‘iy mau khi gdy mé, va trong lugng cua
co dudi dai cac chi duge do. Céc két qua dugc minh hoa trong Fig. 2.

Trong nhém (R11-16B) ma trong d6 R11-16B dugc tiém vao tinh mach &
luong 0,1 va 0,3 mg/kg, Kkhéi luong co tang 1én phu thudc vao lidu lugng va dugce
ting 1én dang k& so v&i nhém tiéu chuén so sanh (dung méi) ma trong d6 dung

moi dugce thém vao riéng 1€.
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Su ting khéi lugng co cia nhém R11-16B dua vao riéng 1é & lugng 0,3
mg/kg gan nhu bang véi sy ting khéi luong co ctia nhém (IGF-T) ma trong d6
IGF-1 t4i t6 hop & ngudi dugc dua vao lién tuc & lugng 1 mg/kg/ngay. Két qua
nay chi ra rang viéc dwa R11-16B vao riéng 1€ c6 hiéu qua twrong duong viéc dua
vao lién tuc IGF-1. Do lidu lugng 14m sang ctia IGF-I (mecasermin) dugc dua vao
mot hodc hai lan hang ngay va, ngugc lai, viéc dua vao in vivo R11-16B méot lan
mdi hai tudn c6 hiéu qua twong duong véi viée dua vao lién tuc IGF-1, R11-16B
nay biéu hién d6 bén vuot trdi so véi IGF-L
Vi du 7: Tac dong ha dudng huyét in vivo (tac dong ha dudng huyét & chuét lang)

Liéu R11-16B riéng 1é dugc dua vao chudt lang, va mirc dudng huyét duoc
do véi thoi gian va dugce so sanh véi tac dong ha duong huyét trong viéc dua IGF-
I vao riéng 1¢ d& x4c minh su ton tai cia tic dong ha duong huyét in vivo cia
khang thé chét d6i van thu thé IGF-I. Tac dong ha duong huyét duoc xac nhan
bing tac dong ma ha thip mirc dudng huyét xudng 50 mg/dL hozc thip hon hoic
gy ra triéu chung ha duong huyét.

Tac dong ha duong huyét ctia IGF-I dugc kiém tra. Chudt lang bi cho nhin
4n trong 12 gidr va liéu IGF-I téi t6 hop & ngudi (mecasermin) riéng 1é dugce dua
vao lién tuc véi luwgng 0,3, 1,3 va 10 mg/kg. Chudt lang bi cho nhin dn dén 24 gio
sau su dua vao nay. Cac miu mau dugc thu lai tir cic con chudt lang tinh tdo trude
khi dua vao (0 gio) va tai 1, 2, 4, 8, va 24 gid sau khi dua vao, cic mirc dudng
huyét dugc do bang may cam bién Glutest (Sanwa Kagaku Kenkyusho). C4c két

qua dugc minh hoa trong Bang 7.
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Nhom dung Nhom IGF-I dua vao (mg/kg)
Thoi gian moi tiéu
(Giv) | chuanso 0,3 1 3 10
sanh

0 114 93 108 92 94
1 116 77 35 30 20
2 115 31 20 20 20
4 105 48 20 20 20

8 99 94 35 24 -

24 95 85 95 101 -

Céc gia trj trong bang ndy chi ra mirc duong huyét trung binh (mg/dL).
Thip hon giéi han cé thé do thip hon ciia mirc dudng huyét (thip hon
20mg/dL) duogc chi ra la 20.

-: Khong ¢6 dit li€u do tat ca cac ca thé déu chét.

IGF-I ha thip dang ké mirc dudng huyét trong lrgng 0,3 mg/kg hoic nhiéu

hon, céc triéu chitng ha duong huyét xay ra & lugng 1mg/kg hodc nhiéu hon, va

cac trudng hop tir vong duoc ghi lai trong lwong 3 mg/kg hoic nhiéu hon.

Céc tic dong ciia R11-16B, R11-16C, R11-16D, R11-16E va R11-16F dbi

v6i mie dudng huyét duge kiém tra. Chudt lang bi cho nhin #n trong vong 12 gid

va mdi khang thé duoc nhan héa dugc dua vao véi lugng 10mg/kg & liéu tinh

mach don. Chudt lang bi cho nhin &n dén 24 gi® sau khi dua vdo. Cac miu mau

duoc thu lai tir cac con chudt lang tinh tdo trudce khi dua vao (0 gid) vatai l, 2, 4,

8, va 24 gid sau khi dua vao, va mirc duong huyét duoc do bang méy cam bién

Glutest (Sanwa Kagaku Kenkyusho). Cac két qua dugc minh hoa trong céc Bang

8 dén 10.
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nhin an
Thoi gian Nhém dung méi tiéu Nhom dua vao R11-16B
(Gid) chuén so sanh (10 mg/kg)
0 90 81
1 81 82
2 79 78
4 81 68
8 87 74
24 79 70

* Céc gia tri trong bang nay chi ra mirc duong huyét trung binh (mg/dL).

Bang 9: T4c dong ctia R11-16C va R11-16D ddi véi mirc dudng huyét* &
chudt lang nhin an

Théi oi Nhém d Nhom dua vao Nhom dua vao
01 gian 3 Ai
N S nomm Cung Mot R11-16C R11-16D
(Gi0) tiéu chuan so sanh
(10mg/kg) (10mg/kg)
0 91 88 95
1 90 94 87
2 92 91 91
4 84 80 77
8 80 76 80
24 79 78 72

* Céc gia tri trong bang nay chi ra mirc duong huyét trung binh (mg/dL).
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Bing 10: Tac dong ciia R11-16E va R11-16F d6i véi mirc duong huyét* &

chudt lang nhin an

.. Nhém dung moi | Nhom dua vao Nhém dua vao
Thoi gian . .
) tiéu chuén so R11-16E R11-16F
(Gio) ,
sanh (10mg/kg) (10mg/kg)

0 103 103 101

1 92 102 102

2 91 96 103

4 91 94 95

8 94 100 106
24 92 94 87

* Céc gia tri trong bang nay chi ra mirc duong huyét trung binh (mg/dL).

M3bi khang thé dugc nhin héa cé6 mirc duong huyét 50 mg/dL hogc cao hon
sau khi dwa vao ma biéu hién khac biét khong déng ké véi nhém dung mai tiéu
chuin so sanh ma trong d6 dung méi dugc dua vao riéng 1. Céc két qua nay
chimg minh ring mdi khang thé dugc nhan héa c6 tic dong ha dudng huyét khéng
d4ng ké va khong téc dong ddi véi mirc duong huyét, khong giéng nhu IGF-I, va
bing cach d6 mdi khang thé dugc nhin héa biu hién tiém ning cao 1am chit ma
c6 thé khic phuc su ha duong huyét, ma 1a tac dung phu trong st dung IGF-L.
Vi du 8: Céac dong luc hoc mau cua IGF-I va R11-16B (cac dong luc hoc mau &
chuot lang)
Pong luc hoc méau cia IGF-I

Chudt lang bi cho nhin an trong 12 gi¢ va IGF-I tai t6 hop & nguoi dugc dua
vao lién tuc & lwgng 0,3, 1,3 va 10 mg/kg. Chudt lang bi cho nhin dn dén 24 gio

sau khi dua vao. Cac miu mau duge thu lai tir cic con chudt lang tinh téo trude

70



43176 71/141

khi dwa vao (0 gid) vatai 1, 2, 4, 8, 10 va 24 sau khi dua vao, va néng do cua IGF-
I & ngudi trong huyét twong dugc do bang ELISA (DG100, R&D). Céc két qua
duoc minh hoa trong Fig. 3.

Nong d6 IGF-I trong huyét twong ting tiry thudc vao liéu lrgng, va ndng do
IGF-I trong huyét trong giam xubng con khoang 50% hoic thip hon dinh ti da
tai 24 gid sau khi dua vao. Nong d6 IGF-I trong nhém dua vao véi luong 0,3
mg/kg dat dudi gioi han co6 thé do thap hon tai 24 gid sau khi dua vio. Trong
nhom dua vao ¢ luong 10 mg/kg, huyét twong khong thé 14y duoc vi chudt lang
chét do ha dudng huyét sau 4 gio sau khi dua vao.

Céac dong luc hoc mau cia khang thé dugc nhan hoa

Chuot lang bi cho nhin an trong 12 gi¢ va khang thé dugc nhin héa R11-
16B dugc dua vao lién tuc & lugng 1,5 va 10 mg/kg & liéu tinh mach don. Chudt
lang bi cho nhin &n dén 24 gior sau khi dwa vao. Céc mau méu dugc thu lai tir cac
con chudt lang tinh tdo trude khi dua vao (0 gio) va tai 2, 4, 8, 24, 48 va 72 gio
sau khi dua vao, ndng @6 cia khang th8 dugc nhan héa trong huyét trong dugc
do bang ELISA. Céc két qui dugc minh hoa trong Fig. 4.

Nong d6 cta khang thé dugc nhan héa trong huyét trong ting phu thudc vao
lidu luong, va ndng d6 cia khang thé dugc nhan héa trong huyét trong duge duy
tri & khoang 50% hodc cao hon ngay ca tai 48 gio hodc 14u hon sau khi dua vao
so voi néng do tai 24 gid sau khi dua vao. Cac dong luc hoc méu cia khang thé
duoc nhan héa bidu thi o bén vuot troi hon so véi IGF-1.

Kha nang umg dung trong cong nghiép
Sang ché dé xuét khang thd ma lién két truc tiép véi thu thé IGF-I cia dong

vét ¢6 xuong sdng, va bang cich d6 1am ting khéi lwong co thong qua thu thé
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IGF-1, nhung khong ha thip mirc dudng huyét. Do d6, sang ché cé thé dugc sir
dung dé diéu tri, phong ngira, hodc chin doan cic bénh lién quan dén khang thé

dwoc nhan héa khang thu thé IGF-I.
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YEU CAU BAO HO

1. Khang thé duogc nhan héa khang thu thé IGF-1 hoic doan cia né hoic din
xut ctia n6 chira:

trinh ty axit amin dugc xac dinh trong SEQ ID NO: 1, hodc trinh ti axit amin
c¢6 ngudn gdc tir trinh tr axit amin dugc xac dinh trong SEQ ID NO: 1 théng qua
viéc thé mot g(“')c axit amin, lam trinh tg CDR-1 cda vung bién ddi chudi nang
(CDR-H1);

trinh tu axit amin dugc xdc dinh trong SEQ ID NO: 2, hodc trinh tir axit amin
¢ ngudn gde tir trinh tir axit amin dugc xac dinh trong SEQ ID NO: 2 thdng qua
viéc thé mot hoic hai géc axit amin, lam trinh ty CDR-2 cuia vung bién ddi chudi
nang (CDR-H2);

trinh tu axit amin dugc xac dinh trong SEQ ID NO: 3, hodc trinh tir axit amin
¢6 ngudn gbc tir trinh tyr axit amin duge x4c dinh trong SEQ ID NO: 3 thong qua
viéc thé mét hodc hai géc axit amin, lam trinh ty CDR-3 cda vung bién dbi chudi
nang (CDR-H3);

trinh tu axit amin dugc xac dinh trong SEQ ID NO: 4, hoéc trinh ti axit amin
c¢6 ngudn gbc tir trinh tyr axit amin dwge x4c dinh trong SEQ ID NO: 4 thong qua
viéc thé mot hoic hai gde axit amin, 1am trinh tw CDR-1 cia ving bién d6i chudi
nhe (CDR-L1);

trinh tu axit amin dugc xac dinh trong SEQ ID NO: 5, hodc trinh tu axit amin
c6 ngudn gbc tir trinh tyr axit amin duge xac dinh trong SEQ ID NO: 5 théng qua
viéc thé mot géc axit amin, lam trinh tg CDR-2 cua vung bién déi chudi nhe

(CDR-L2); va
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trinh tur axit amin duge xac dinh trong SEQ ID NO: 6, hodc trinh ty axit

amin c6 ngudn gc tir trinh tir axit amin duge x4c dinh trong SEQ ID NO: 6 théng
qua viéc thé mot hoic hai gdc axit amin, 1am trinh ty CDR-3 cia ving bién di
chudi nhe (CDR-L3);

trong d6 khang thé, doan hodc din xuit cia né lién két riéng bi€t v4i ving
lién két chira cac géc axit amin & cac vi tri 315 va 316 trong trinh ty axit amin cia
SEQ ID NO: 14 (thu thé IGF-I & ngudi).

2. Khéng thé dugc nhan héa khang thu thé IGF-I hoic doan cta né hoic din
xuht ctia né theo diém 1, chira:

trinh tur axit amin duogc xac dinh trong SEQ ID NO: 7, hodc trinh tir axit amin
6 ngudn gbc tir trinh tir axit amin dugc x4ac dinh trong SEQ ID NO: 7 thong qua
viéc thé, loai bd, hoic thém mét hoic nhiéu géc axit amin, lam trinh tu cia ving
bién déi chubi nang; va

trinh tu axit amin duogc xac dinh trong SEQ ID NO: 8, hodc trinh tir axit amin
c¢6 ngudn gbe tir trinh tir axit amin dugc xac dinh trong SEQ ID NO: 8 thdng qua
viéc thé, loai bo, hodc thém mdt hoic nhiéu gdc axit amin, 1am trinh tu ctia ving
bién d6i chudi nhe.

3. Khang thé dugc nhan héa khang thu thé IGF-I hogic doan ctia né hogc din
xuét ctia né theo diém 1 hodc 2, chira:

trinh tu axit amin dugc xac dinh trong SEQ ID NO: 7, 1am trinh tu cua ving
bién ddi chudi ning; va

trinh tu axit amin dugce chon tir cac SEQ ID NO: 8,9, 10, 11, va 12, lam trinh

tu cia vung bién déi chudi nhe.
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4. Khang thé duoc nhan héa khang thu thé IGF-1 hoic doan cta né hoic din
xuét ctia né theo diém bat ky trong s6 cdc diém 1 dén 3, chia:

cac ving hing dinh ciia mdi 16p globulin mién dich & ngudi, 1am céc ving
hing dinh chudi ning va chudi nhe.

5. Khéng thé duoc nhan héa khang thu thé IGF-I hoic doan cuia né hoic dan
xut cta né theo diém 4, trong d6 vung hing dinh chudi ning 13 ving hing dinh
chudi ning cua IgG & ngudi 16p 4.

6. Khang thé duoc nhan héa khang thu thé IGF-1 hodc doan cta né hoic dan
xut ctia né theo diém bét ky trong sb cac diém 1 dén 5, ma lién két vdi epitop
chira peptit ¢6 trinh tir axit amin twong ng véi cac gbc axit amin s6 308 dén 319
(ProSerGlyPhelleArgAsnGlySerGInSerMet) ctia SEQ ID NO:14 (thu thé IGF-1 &
nguoi) hodc ving trong vung phu cén cua nd.

7. Phén tir axit nucleic chira trinh tir polynucleotit ma héa khang thé duoc
nhan héa khang thu thé IGF-I hoic doan ctia né hoic din xuét cia né theo diém
bét ky trong s cac diém 1 dén 6.

8. Vecto tach dong hodc vecto biéu hién ma chta it nhit mot phﬁn tr axit
nucleic theo diém 7.

9. Té bao tai t6 hop dugc din xuét bang viéc dua vecto theo diém 8 vao té
bao chu. |

10. Quy trinh san xuit khang thé duoc nhan héa khang thu thé IGF-I hoic
doan cta n6 hoic din xuit ciia nd theo diém bat ky trong s6 cac diém 1 dén 6, bao
gbm:

nudi cay té bao tai td hop theo diém 9; va
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tinh ché khang thé dugc nhan héa khang thy thé IGF-I hoic doan cia né hodc
dAn xuét cia né ma dugc tao ra béi té bao tai td hop.

11. Dugc phdm chira khéng thé dugc nhan héa khang thu thé IGF-I hodc
doan cta nd hoic din xuit cua né theo diém bat ky trong s cac diém 1 dén 6,
phan tir axit nucleic theo diém 7, vecto theo diém 8, hoic té bao tai t6 hop theo

diém 9 1am thanh phan hoat tinh.
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Met Arg Glu Arg Ile
1045

Glu Phe Asn Cys His
1060

Gln Gly Gln Pro Thr
1075

Gly Val Ala Lys Gly
1020

Ala Ile Lys Thr Val
1035

Glu Phe Leu Asn Glu
1050

His Val val Arg Leu
1065

Leu Val Ile Met Glu
1080

Val Val Lys

Asn Glu Ala

Ala Ser Val

Leu Gly Val

Leu Met Thr
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43176 95/141

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 1180 1185

Phe Thr Thr Tyr Ser Asp Val Trp Ser Phe Gly Val Val Leu Trp
1190 1185 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
1250

Ser Ser
1265

Phe Tyr
1280

Asp Leu
1295

Ala Ser
1310

Lys Ala
1325

Ser Phe
1340

Lys Asn
1355

Tyr

Ile

Tyr

Glu

Ser

Glu

Asp

Glu

<210> 15

<211> 4128
<212> DNA
<213> Ngudi tinh khén

<220>

Asn Pro

Lys Glu

Ser Glu

Pro Glu

Ser Ser

Asn Gly

Glu Arg

Arg Ala

Lys Met
1255

Glu Met
1270

Glu Asn
1285

Asn Met
1300

Leu Pro
1315

Pro Gly
1330

Gln Pro
1345

Leu Pro
1360

<223> Thu thé IGF-I & ngudi

<400> 15

atgaagtctg gctccggagg agggtccceg acctegetgt gggggctcct gtttctctece

gccgegetet cgctetggee gacgagtgga gaaatctgeg ggccaggcat cgacatcege

aacgactatc agcagctgaa gcgcctggag aactgcacgg tgatcgaggg ctacctccac

Arg

Glu

Lys

Glu

Leu

Pro

Tyr

Leu

43176

Pro

Pro

Leu

Ser

Pro

Gly

Ala

Pro

Ser

Gly

Pro

Val

Asp

Val

His

Gln

Phe Leu
1260

Phe Arg
1275

Glu Pro
1290

Pro Leu
1305

Arg His
1320

Leu Val
1335

Met Asn
1350

Ser Ser
1365

Glu

Glu

Glu

Asp

Ser

Leu

Gly

Thr

Ile Ile

Val Ser

Glu Leu

Pro Ser

Gly His

Arg Ala

Gly Arg

Cys
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atcctgctca

attaccgagt

cccaacctca

gagatgacca

atcaggattg

ctggatgcgg

ctgtgtccag

tacaactacc

aagcgggcgt

gcgcctgaca

gtgcctgect

ttctgcgcca

ggcgagtgca

tgcatccctt

attgattctg

ctcattaaca

atcgaggtgg

ttcctaaaaa

tacgtcctcg

atcaaagcag

cgcatggagg

aacaacgggg

tcgaagaatc

atcagcttca

tctccaaggc

acttgctgct

cggtcatccg

atctcaagga

agaaaaatgc

tgtccaataa

ggaccatgga

gctgctggac

gcaccgagaa

acgacacggc

gccecgeccaa

acatcctcag

tgcaggagtg

gtgaaggtcc

ttacttctgce

tccgacgggg

tgacgggcta

accttcgect

acaaccagaa

ggaaaatgta

aagtgacggg

agagagcctc

gcatcatcat

ccgtttacta

cgaggactac

gttccgagtg

cggctggaaa

tattgggctt

tgacctctgt

ctacattgtg

ggagaagccg

cacaaaccgc

caatgagtgc

ctgtgtagct

cacctacagg

cgccgagagce

cceccteggge

ttgcccgaag

tcagatgctc

gaataacatt

cgtgaagatc

catcctagga

cttgcagcaa

ctttgctttc

gactaaaggg

ctgtgaaagt

aacctggcac

caaggaagca

43176

cgcagctacc
gctggcctcg
ctcttctaca
tacaacctga
tacctctcca
gggaataagc
atgtgtgaga
tgccagaaaa
tgccaccceg
tgccgccact
tttgagggct
agcgactccg
ttcatccgceca
gtctgtgagg
caaggatgca
gcttcagagc
cgccattctc
gaggagcagc
ctgtgggact
aatcccaaat
cgccaaagca
gacgtcctgce
cggtaccgge

ccctttaaga

gcttccccaa

agagcctcgg

actacgccct

ggaacattac

ctgtggactg

ccccaaagga

agaccaccat

tgtgcccaag

agtgcctggg

actactatgce

ggcgctgtgt

aggggtttgt

acggcagcca

aagaaaagaa

ccatcttcaa

tggagaactt

atgccttggt

tagaagggaa

gggaccaccg

tatgtgtttc

aaggggacat

atttcacctc

cccctgacta

atgtcacaga

gctcacggtc

agacctcttc

ggtcatcttc

tcggggggcec

gtccctgatc

atgtggggac

caacaatgag

cacgtgtggg

cagctgcagc

cggtgtctgt

ggaccgtgac

gatccacgac

gagcatgtac

aacaaagacc

gggcaatttg

catggggctc

ctccttgtcece

ttactccttce

caacctgacc

cgaaatttac

aaacaccagg

caccaccacg

cagggatctc

gtatgatggg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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caggatgcct

gacgtggagc

gtcaaggctg

atcttgtaca

tcgaactcct

ctgagttact

aattactgct

gaggaggtca

gcctgcceccea

gtctttgaga

gatgtcatgc

gacacctaca

agagtggata

atcgatatcc

gtctttgcaa

gagccaaggc

ttgattctaa

tccagacagg

tacacagccc

ttcttctatg

cccgtegetg

aagagaaata

ttcagcgcetg

gcggctccaa

ccggcatcett

tgaccctcac

ttcgcaccaa

cttctcagtt

acattgtgcg

CcCaaagacaa

cagagaaccc

aaactgaagc

atttcctgca

aagtggccaa

acatcaccga

acaaggagag

acagctgcaa

ggactatgcc

ctgaaaactc

tgtatgaaat

aatacaggaa

ggattcaggc

tccaggccaa

tcctgttgat

acagcaggct

ctgatgtgta

cagctggaac

actacatggg

catggtggag

tgcttcagtt

aatcgtgaag

ctggcagegg

aatccccatc

caagactgag

cgagaagcag

caactccatec

caccaccatg

cccggaagag

aactgtcatt

ccacgaggct

cgcagaagga

catcttttta

aaaatacgga

gtatggaggg

cacatctctc

aacaggatat

cgtgggaggg

ggggaatgga

cgttcctgat

43176

atggtggacg
ctgaagccct
aacgaccata
ccttccattc
tggaaccctc
cagcctcagg
aggaagtatg
gtgtgtggtg
gccgagaagg
ttcgtgccceca
tccagccgaa
ctggagacag
tctaaccttc
gagaagctgg
gcagatgaca
aagtggccgg
tcacaagttg
gccaagctaa
tctgggaatg
gaaaacttca
ttggtgatta
gtgctgtatg

gagtgggagg

tggacctccce

ggactcagta

tcecgtggggce

ccttggacgt

cctctctgece

acggctacct

ccgacggcac

gggagaaagg

aggaggctga

gacctgaaag

gcaggaacac

agtacccttt

ggcctttcac

gctgcagcgce

ttcctgggcece

aacctgagaa

aggatcagcg

accggctaaa

ggtcgtggac

tccatctgat

tgctgtacgt

cctctgtgaa

tggctcggga

gcccaacaag

cgccgtttac

caagagtgag

tctttcagca

caacggcaac

ttaccggcac

catcgacatt

gccttgetge

ataccgcaaa

gaagcggaga

cacggccgca

ctttgagagc

attgtaccgc

ctccaacttc

agtgacctgg

tcccaatgga

agaatgtgtg

cccggggaac

agatcctgtg

catcgctctg

cttccataga

cccggagtac

gaagatcacc

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000
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atgagccggg

gtggtgaaag

atgcgtgaaa

catgtggtgc

ctgatgacac

aatccagtcc

gacggcatgg

tgcatggtag

tatgagacag

cctgagtccc

gtcctctggg

gtcctteget

ctgtttgaac

gagatcatca

tacagcgagg

gagagcgtcc

tcaggacaca

gacgagagac

ctgccccagt

<210>

<211>

<212>
<213>

16
1367
PRT

<220>
<223>

aacttgggca

atgaacctga

ggattgagtt

gattgctggg

ggggcgatct

tagcacctcc

catacctcaa

ccgaagattt

actattaccg

tcaaggatgg

agatcgccac

tcgtcatgga

tgatgcgcat

gcagcatcaa

agaacaagct

ccctggaccc

aggccgagaa

agccttacge

cttcgacctg

Chudét lang nha

ggggtcgttt

aaccagagtg

tctcaacgaa

tgtggtgtcc

caaaagttat

aagcctgagc

cgccaataag

cacagtcaaa

gaaaggaggg

agtcttcacc

actggccgag

gggcggcctt

gtgctggcag

agaggagatg

gcccgagcecg

ctcggcectcece

cggccccgge

ccacatgaac

cgattataag

43176

gggatggtct
gccattaaaa
gcttctgtga
caaggccagc
ctceggtcete
aagatgattc
ttcgtccaca
atcggagatt
aaagggctgc
acttactcgg
cagccctacc
ctggacaagc
tataacccca
gagcctggcet
gaggagctgg
tcgtcectcece
cctggggtgce

gggggcecgcea

gatgacgatg

Thu thé& IGF-I & chudt lang nha

atgaaggagt

cagtgaacga

tgaaggagtt

caacactggt

tgaggccaga

agatggccgg

gagaccttgc

ttggtatgac

tgcecegtgceg

acgtctggtc

agggcttgtc

cagacaactg

agatgaggcc

tccgggaggt

acctggagcc

tgccactgcc

tggtcctccg

agaacgagcg

acaagtag

tgccaagggt

ggccgcaagce

caattgtcac

catcatggaa

aatggagaat

agagattgca

tgcccggaat

gcgagatatc

ctggatgtct

cttcggggtc

caacgagcaa

tcctgacatg

ttccttectg

ctccttctac

agagaacatg

cgacagacac

cgccagctte

ggccttgecg

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4128
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43176 100/141

<400> 16

Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly Leu

Leu 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 Tyr 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 30 95

Gly Asp Leu Phe Pro Asn Leu Thr Val Ile Arg Gly Trp Lys Leu Phe
100 105 110

Tyr Asn Tyr Ala Leu Val Ile Phe Glu Met Thr Asn Leu Lys Asp Ile
115 120 125

Gly Leu Tyr Asn Leu Arg Asn Ile Thr Arg Gly Ala Ile Arg Ile Glu
130 135 140

Lys Asn Ala Asp Leu Cys Tyr Leu Ser Thr Val Asp Trp Ser Leu Ile
145 150 155 160

Leu Asp Ala Val Ser Asn Asn Tyr Ile Val Gly Asn Lys Ser Pro Lys
165 170 175



Glu Cys Gly

Glu Lys Thr
195

Asn Arg Cys
210

Thr Glu Tyr
225

Ala Pro Asp

Ala Gly Ile

Gly Trp Arg
275

Glu Ser Ser
290

Gln Glu Cys
305

Cys Ile Pro

Lys Thr Lys

Cys Thr Ile
355

Asp Leu
180

Thr Ile

Gln Lys

Gln Glu

Asp Asp
245

Cys Val
260

Cys Val

Asp Ser

Pro Ser

Cys Glu
325

Thr Ile
340

Phe Lys

Cys

Asn

Met

Cys

230

Thr

Pro

His

Glu

Gly

310

Asp

Gly

Pro

Asn

Cys

215

Cys

Ala

Ala

Arg

Gly

295

Phe

Pro

43176

Gly Thr Met
185

Glu Tyr Asn
200

Pro Ser Ala

His Pro Glu

Cys Val Ala
250

Cys Pro Pro
265

Asp Phe Cys

280

Phe Val Ile

Ile Arg Asn

Cys Pro Lys
330

Ser Val Thr Ser

Asn

345

Leu Leu Ile
360

Glu Glu Lys Pro Leu
190

Tyr Arg Cys Trp Thr
205

Cys Gly Lys Arg Ala
220

Cys Leu Gly Ser Cys
235

Cys Arg His Phe Tyr
255

Gly Thr Tyr Arg Phe
270

Ala Asn Ile Pro Asn
285

His Asp Gly Glu Cys
300

Gly Ser Gln Ser Met
315

Val Cys Glu Glu Glu
335

Ala Gln Met Leu Gln
350

Asn Ile Arg Arg Gly
365

Cys

Thr

Cys

His

240

Tyr

Glu

Ala

Met

Tyr

320

Lys

Gly

Asn
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Asn Ile Ala
370

Thr Gly Tyr
385

Phe Leu Lys

Asn Tyr Ser

Asp Trp Asp
435

Ala Phe Asn
450

Val Thr Gly
465

Asn Asn Gly

Ser Thr Thr

Arg Pro Pro
515

Glu Ala Pro
530

Gly Ser Asn
545

Ser Glu Leu Glu Asn

375

Val Lys Ile Arg His

Asn Leu
405

Phe Tyr
420

His Arg

Pro Lys

Thr Lys

Glu Arg

485

Thr Ser
500

Asp Tyr

Phe Lys

390

Arg

vVal

Asn

Leu

Gly

470

Ala

Lys

Arg

Asn

Leu Ile

Leu Asp

Leu Thr
440

Cys Val
455

Arg Gln

Ser Cys

Asn Arg

Asp Leu

520

Val Thr
535

Ser Trp Asn Met Val

550

43176

Phe

Ser

Leu

Asn

425

Ile

Ser

Ser

Glu

Ile

505

Ile

Glu

Asp

Met

His

Gly

410

Gln

Lys

Glu

Lys

Ser

490

Ile

Ser

Tyr

Val

Gly Leu
380

Ala Leu
385

Glu Glu

Asn Leu

Ser Gly

Ile Tyr
460

Gly Asp
475

Asp Val

Ile Thr

Phe Thr

Asp Gly

540

Asp Leu
555

Ile Glu Val

Val Ser Leu

Gln Leu Glu
415

Gln Gln Leu
430

Lys Met Tyr
445

Arg Met Glu

Ile Asn Thr

Leu Arg Phe
495

Trp His Arg
510

Val Tyr Tyr
525

Gln Asp Ala

Pro Pro Asn

Val

Ser

400

Gly

Trp

Phe

Glu

Arg

480

Thr

Tyr

Lys

Cys

Lys
560
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Asp

Tyr

His

Ser

Ser

625

Leu

Leu

Tyr

Thr

Thr

705

Val

Ala Glu

Ala Val

Ile Arg

595

Val Pro

610

Gln Leu

Ser Tyr

Tyr Arg

Ala Asp

675

Glu Val
690

Glu Ala

Phe Glu

Pro Gly Ile
565

Tyr Val Lys
580

Gly Ala Lys

Ser Ile Pro

Ile Val Lys
630

Tyr Ile Val
645

His Asn Tyr
660

Gly Thr Ile

Cys Gly Gly

Glu Lys Gln
710

Asn Phe Leu
725

43176

Leu Leu His Gly Leu Lys
570

Ala Val Thr Leu Thr Met
585

Ser Glu Ile Leu Tyr Ile
600

Leu Asp Val Leu Ser Ala
615 620

Trp Asn Pro Pro Ser Leu
635

Arg Trp Gln Arg Gln Pro
650

Cys Ser Lys Asp Lys Ile
665

Asp Val Glu Glu Val Thr
680

Glu Lys Gly Pro Cys Cys
695 700

Ala Glu Lys Glu Glu Ala
715

His Asn Ser Ile Phe Val
730

Pro

Val

Arg

605

Ser

Pro

Gln

Pro

Glu

685

Ala

Glu

Pro

Trp Thr
575

Glu Asn
590

Thr Asn

Asn Ser

Asn Gly

Asp Ser

655

Ile Arg

670

Asn Pro

Cys Pro

Tyr Arg

Arg Pro
735

Gln

Asp

Ala

Ser

Asn

640

Tyr

Lys

Lys

Lys

Lys

720

Glu
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Arg

Arg

Glu

Lys

785

Ile

Ala

Asp

Phe

Tyr

865

Ser

Asn

Asn

Arg Arg

Ser Arg
755

Glu Leu
770

Glu Arg

Asp Ile

Ser Asn

Ile Pro

835

Leu Lys

850

Glu Ile

Arg Gln

Pro Gly

Gly Ser
915

Arg Asp
740

Asn Thr

Glu Thr

Thr Val

His Ser
805

Phe Val
820

Gly Pro

Trp Pro

Lys Tyr

Glu Tyr
885

Asn Tyr
900

Trp Thr

Val

Thr

Glu

Ile

790

Cys

Phe

vVal

Glu

Gly

870

Arg

Thr

Asp

Ala

Val

Tyr

775

Ser

Asn

Ala

Thr

Pro

855

Ser

Lys

Ala

Pro

Gln

Ala

760

Pro

Asn

His

Arg

Trp

840

Glu

Gln

Tyr

Arg

Val
920

43176

Met Ala Asn Thr
745

Asp Thr Tyr Asn

Phe Phe Glu Ser
780

Leu Arg Pro Phe
795

Glu Ala Glu Lys
810

Thr Met Pro Ala
825

Glu Ala Arg Pro

Asn Pro Asn Gly
860

Val Glu Asp Gln
875

Gly Gly Ala Lys
890

Ile Gln Ala Thr
905

Phe Phe Tyr Val

Thr

Ala

765

Arg

Thr

Leu

Glu

Glu

845

Leu

Arg

Leu

Ser

Pro
925

Met Ser
750

Thr Asp

Val Asp

Leu Tyr

Gly Cys
815

Gly Ala
830

Asn Ser

Ile Leu

Glu Cys

Ser Arg
895

Leu Ser
910

Ala Lys

Ser

Pro

Asn

Arg

800

Ser

Asp

Ile

Met

Val

880

Leu

Gly

Thr
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Thr Tyr Glu Asn Phe Ile His Leu

930

Leu Leu Ile Val Ala Gly Leu Ala

945

Lys Arg Asn Ser Ser Arg Leu Gly

935

950

965

Asn Pro Glu Tyr Phe Ser Ala Ala

980

43176

940

955

970

985

Glu Val Ala Arg Glu Lys Ile Thr
1000

995

Ser Phe
1010

Gly Met

Asp Glu Pro Glu
1025

Ala Ser Met Arg
1040

Met Lys Glu Phe
1055

Val Ser Gln Gly
1070

Arg Gly Asp Leu
1085

Glu Asn Ser Pro
1100

val

Thr

Glu

Asn

Gln

Lys

Ile

Tyr Glu
1015

Arg Val
1030

Arg Ile
1045

Cys His
1060

Pro Thr
1075

Ser Tyr
1090

Leu Ala
1105

Gly

Ala

Glu

His

Leu

Leu

Pro

Ile Ile Ala Leu Pro Val Ala Ile

Ile Met Leu Tyr Val Phe His Arg

960

Asn Gly Val Leu Tyr Ala Ser Val

975

Asp Val Tyr Val Pro Asp Glu Trp

990

Met Ser Arg Glu Leu Gly Gln Gly

1005

Val Ala Lys Gly
1020

Ile Lys Thr Val
1035

Phe Leu Asn Glu
1050

Val Val Arg Leu
1065

Val Ile Met Glu
1080

Arg Ser Leu Arg
1095

Pro Ser Leu Ser
1110

Val val Lys

Asn Glu Ala

Ala Ser Val

Leu Gly Val

Leu Met Thr

Pro Glu Val

Lys Met Ile
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Gln Met
1115

Asn Lys
1130

Ala Glu
1145

Asp Ile
1160

Leu Pro
1175

Phe Thr
1190

Glu Ile
1205

Glu Gln
1220

Pro Asp
1235

Trp Gln
1250

Ser Ser
1265

Ala Gly Glu

Phe Val His

Asp Phe Thr

Tyr Glu Thr

Val Arg Trp

Thr His Ser

Ala Thr Leu

Val Leu Arg

Asn Cys Pro

Tyr Asn Pro

Val Lys Asp

Ile Ala
1120

Arg Asp
1135

Val Lys
1150

Asp Tyr
1165

Met Ser
1180

Asp Val
1195

Ala Glu
1210

Phe Val
1225

Asp Met
1240

Lys Met
1255

Glu Leu
1270

Asp

Leu

Ile

Tyr

Pro

Trp

Gln

Met

Leu

Arg

Glu

43176

Gly

Ala

Gly

Arg

Glu

Ser

Pro

Glu

Phe

Pro

Ala

Met

Ala

Asp

Lys

Ser

Phe

Tyr

Gly

Glu

Ser

Gly

Ala Tyr
1125

Arg Asn
1140

Phe Gly
1155

Gly Gly
1170

Leu Lys
1185

Gly Val
1200

Gln Gly
1215

Gly Leu
1230

Leu Met
1245

Phe Leu
1260

Phe Arg
1275

Leu

Cys

Met

Lys

Asp

Val

Leu

Leu

Arg

Glu

Glu

Asn

Met

Thr

Gly

Gly

Leu

Ser

Asp

Met

Ile

val

Ala

vVal

Arg

Leu

val

Trp

Asn

Lys

Cys

Ile

Ser
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Phe Tyr
1280

Asp Leu
1295

Ala Ser
1310

Lys Gly
1325

Ser Phe
1340

Thr Asn
1355

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

17
4128
DNA

<220>

<223>

<400> 17
atgaagtctg

gctgcgctct

aatgactatc

atcctgctca

atcaccgagt

ccgaacctca

gagatgacca

Tyr Ser Glu Glu Asn

Glu Pro Glu Asn Met

Ser Ser Ser Leu Pro

Glu Asn Gly Pro Gly

Asp Glu Arg Gln Pro

Glu Arg Ala Leu Pro

Chudt lang nha

Thu thé& IGF-I &

gctccggagg

cgctctggcc

agcagctaaa

tctccaaggce

acttgctgct

ccgtcatcecceg

acctgaagga

43176

Lys Pro Pro
1285

Glu Ser Val
1300

Pro Pro Asp
1315

Pro Gly Val
1330

Tyr Ala His
1345

Leu Pro Gln
1360

chuét lang nha

agggtccccg acctegetgt
gacgagtgga gaaatctgtg
acgcctggag aactgcacgg
cgaggactac cgcagctacc
gttccgggtc gctggcectceg
cggctggaaa ctcttctata

tattgggctt tacaacctga

Glu Pro

Pro Leu

Arg His

Leu Val

Met Asn

Ser Ser

Glu
1290

Asp
1305

Ser
1320

Leu
1335

Gly
1350

Thr
1365

gggggctecct

ggccgggcat

tgatcgaggg

gcttccccaa

agagcctcgg

actacgccct

ggaacattac

Glu Leu

Pro Ser

Gly His

Arg Ala

Gly Arg

Cys

gtttctctct

cgacatccgce

ctacctccac

gctcaccgtc

agacctcttc

ggtcatcttc

tcggggggcec

60

120

180

240

300

360

420
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atcaggattg

ctggatgcgg

ctgtgtccag

tacaactacc

aagcgtgcgt

gcacccgacg

gtgcccgcect

ttctgcgcecca

ggggagtgca

tgcatccctt

attgactctg

ctcattaata

attgaggtgg

ttcctgaaaa

tacgtcctgg

atcaaatctg

cgcatggaag

aacaacgggg

tcgaagaacc

atcagcttca

caggatgctt

gacgcggagc

gtcaaggccg

agaagaatgc
tgtccaataa
ggaccatgga
gctgctggac
gcaccgagta
acgacacggc
gtccacccgg
acatccccaa
tgcaggagtg
gtgaaggtcc
tgacttctgc
tccgacgggg
tgactggcta
accttcgect
acaaccagaa
ggaagatgta
aagtgacggg
aacgagcctc
gcaftatcat
ctgtttacta
gtggctccaa
ctggcatcct

tgaccctcac

tgacctgtgc

ctacattgtg

ggagaaacca

cacaaatcgc

ccaggagtgc

ctgtgtggcc

cacctaccgc

tgctgagagc

tccecteggge

ttgccccaag

tcagatgctc

caataacatt

cgtgaagatc

gatcctgggg

cctgcagcag

ctttgcttte

gacgaaaggg

ctgtgaaagt

cacctggcac

caaggaggca

cagttggaac

actgcatggg

catggtagag

43176

tacctctcca
gggaacaagt
ttgtgcgaga
tgccagaaaa
tgccatcctg
tgcagacact
ttcgagggcect
agtgactccg
ttcatccgca
gtctgcgagg
caagggtgca
gcgtcggaac
cgccattccc
gaggagcagc
ctgtgggatt
aatcccaaac
cgccagagca
gacgtattgc
cggtaccggce
ccgtttaaaa
atggtggacg
ctgaagccct

aacgaccaca

cagtggactg

ccccaaagga

agaccaccat

tgtgcccaag

agtgcctggg

tctactatgc

ggcgctgtgt

agggcttcgt

acggcagcca

aagaaaagaa

ccatcttcaa

tggagaactt

atgccttggt

tggaagggaa

gggaccaccg

tgtgtgtctc

aaggggacat

gtttcacctc

ccccagacta

atgtcaccga

tggacctgcc

ggacacagta

tcegtgggge

gtcgctgatc

atgtggagac

caacaatgag

tgcctgecggg

cagctgccat

tggcatctgce

gcaccgagac

catccatgac

gagcatgtac

gacgaaaacc

gggcaacctg

catggggctc

cteccttgtee

ctactccttc

caacctcacc

tgaaatttac

aaacaccagg

caccaccaca

cagggatctc

gtatgatggg

tcctaacaag

cgcggtctat

caagagtgaa

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
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atcttgtaca

tccaactcct

ctgagttatt

aattactgct

gaagaggtca

gcttgecccca

gtgtttgaga

gatgttgcgc

gatacctaca

agagtggata

attgacatcc

gtttttgcaa

gaagcaaggc

ttgattctaa

tccagacagg

tatacagccc

tttttctatg

ccagtcgcca

aagagaaaca

ttcagtgctg

atgagccggg

gtggtgaaag

atgcgtgaaa

catgtggtgc

ttcgcaccaa

cttctcaget

atatcgtgcg

ccaaagacaa

ccgagaaccce

aaaccgaagc

atttcctgceca

agatggccaa

atgccacaga

acaaggaaag

acagctgtaa

gaaccatgcc

ctgaaaactc

tgtacgaaat

aatacaggaa

ggattcaagc

tcccagccaa

tcctgttgat

gcagcaggct

cggatgtgta

agctggggca

acgagcctga

ggatcgagtt

gactgctagg

tgcttcagtt

catcgtcaag

gtggcagcgg

aatccccatc

caagactgaa

cgagaagcag

caactccatc

caccaccatg

tccagaggag

aactgtaatt

ccatgaggct

cgcagaagga

catcttttta

aaaatacgga

atacggaggg

tacctcgctce

aacaacgtat

tgtggcaggc

ggggaatgga

cgttcctgat

aggctccttt

gacccgggta

tctcaatgag

cgtggtgtce

43176

ccttccatte
tggaaccccc
cagcctcagg
agaaagtatg
gtatgtggtg
gccgagaagg
ttcgtgccga
tccagccgea
ctagagaccg
tcaaacctcc
gagaagctgg
gcagatgaca
aagtggccag
tcacaagttg
gccaagctta
tctgggaatg
gaaaacttca
ttggcgataa
gtgttgtacg
gagtgggagg
gggatggtct
gccatcaaga
gcctctgtga

cagggccagce

ccctggatgt
catctctgcce
acagctacct
cggatggcac
gcgagaaagg
aggaggccga
ggcctgaaag
gcaggaacac
aatacccttt
ggccttttac
gctgcagcegce
ttcctggcecce
agcctgagaa
aggatcagcg
gccggctaaa
ggtcgtggac
tccatctgat
tgctgtacgt
cctctgtgaa
tagcgcgaga
acgaaggagt
cagtgaacga
tgaaggagtt

ccacactggt

cctttcggcea

caacggaaac

ataccggcac

catcgatgtc

gccttgcetge

gtaccggaaa

gaggcggcega

cacggtggct

ctttgagagc

cttgtaccgc

ttctaacttt

ggtgacgtgg

tcctaatgga

agaatgtgtg

cccagggaac

agatcctgtg

catcgctctg

cttccatagg

cccggagtac

gaagatcacc

ggctaaaggt

ggccgcaagce

caactgtcat

catcatggag

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

109/141



ctgatgacgc

agccccatcc

gatggcatgg

tgcatggtag

tacgagacag

cctgagtccc

gtcctctggg

gtccttegcet

ctgtttgagc

gagatcatca

tacagcgagg

gagagcgtcc

tcaggacaca

gacgagagac

ctgccccagt

<210>

<211>

<212>
<213>

18
1367
PRT

<220>

<223>

<400> 18

ggggggatct

tggcacctcc

catacctcaa

ctgaagattt

actactaccg

tcaaggatgg

agatcgccac

tcgtcatgga

tgatgcgcat

gcagcgtcaa

agaacaagcc

cgctggaccc

agggcgagaa

agccttacgce

cgtcaacctg

Khi dudi dai

caagagctat

aagcctcagc

cgccaacaag

cacagtcaaa

gaaaggaggg

agtcttcacc

gctggctgag

gggtggcctc

gtgctggcag

agacgagctg

gcccgagecg

atcagcctcc

cggcccgggce

gcacatgaac

cgattataag

43176

ctcaggtctt
aagatgatcc
tttgtccaca
attggagatt
aaagggctgc
actcattecgg
cagccatacc
ctggacaaac
tacaacccca
gaggccggcet
gaggagctgg
tcgtectecce
ccecggegtge
ggaggcegea

gatgacgatg

Thu thé IGF-I & khi dudi dai

tgaggccgga

agatggccgg

gagaccttgc

ttgggatgac

tgcctgtgeg

acgtctggtc

agggcttgtc

ccgacaactg

agatgaggcc

tccgggaggt

acctggagcc

tgcecgecgec

tggtgctccg

cgaacgagag

acaagtga

agtagagaat

agagattgca

tgcccgceaat

gcgagatatt

ctggatgtct

cttcggggtc

caacgagcaa

cccagacatg

ttccttectg

ctccttctac

cgagaacatg

cgacagacac

cgccagcttce

ggccttgeceg

Met Lys Ser Gly Ser Gly Glu Gly Ser Pro Thr Ser Leu Trp Gly Leu

1

5

10

15

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4128
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Leu

Cys

Leu

Ser

65

Ile

Gly

Tyr

Gly

Lys

145

Leu

Glu

Glu

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

Ser Ala Ala
20

Gly Ile Asp

Cys Thr val

Glu Asp Tyr
70

Tyr Leu Leu
85

Phe Pro Asn
100

Ala Leu Val

Asn Leu Arg

Asp Leu Cys
150

Val Ser Asn
165

Asp Leu Cys
180

Thr Ile Asn

Leu

Ile

Ile

55

Arg

Leu

Leu

Ile

Asn

135

Tyr

Asn

Pro

Asn

43176

Ser Leu
25

Arg Asn
40

Glu Gly

Ser Tyr

Phe Arg

Thr Val
105

Phe Glu
120

Ile Thr

Leu Ser

Tyr Ile

Gly Thr

185

Glu Tyr
200

Trp Pro Thr

Asp Tyr Gln

Tyr Leu His
60

Arg Phe Pro
75

Val Ala Gly
90

Ile Arg Gly

Met Thr Asn

Arg Gly Ala
140

Thr Val Asp
155

Val Gly Asn
170

Met Glu Glu

Asn Tyr Arg

Ser Gly Glu
30

Gln Leu Lys
45

Ile Leu Leu

Lys Leu Thr

Leu Glu Ser
95

Trp Lys Leu
110

Leu Lys Asp
125

Ile Arxrg Ile

Trp Ser Leu

Lys Pro Pro
175

Lys Pro Met
190

Cys Trp Thr
205

Ile

Arg

Ile

Val

80

Leu

Phe

Ile

Glu

Ile

160

Lys

Cys

Thr
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43176 112/141

Asn Arg Cys Gln Lys Met Cys Pro Ser Ala Cys Gly Lys Arg Ala Cys
210 215 220

Thr Glu Asn Asn Glu Cys Cys His Pro Glu Cys Leu Gly Ser Cys Ser
225 230 235 240

Ala Pro Asp Asn Asp Thr Ala Cys Val Ala Cys Arg His Tyr Tyr Tyr
245 250 255

Ala Gly Val Cys Val Pro Ala Cys Pro Pro Asn Thr Tyr Arg Phe Glu
260 265 270

Gly Trp Arg Cys Val Asp Arg Asp Phe Cys Ala Asn Ile Leu Ser Ala
275 280 285

Glu Ser Ser Asp Ser Glu Gly Phe Val Ile His Asp Gly Glu Cys Met
290 295 300

Gln Glu Cys Pro Ser Gly Phe Ile Arg Asn Gly Ser Gln Ser Met Tyr
305 310 315 320

Cys Ile Pro Cys Glu Gly Pro Cys Pro Lys Val Cys Glu Glu Glu Lys
325 330 335

Lys Thr Lys Thr Ile Asp Ser Val Thr Ser Ala Gln Met Leu Gln Gly
340 345 350

Cys Thr Ile Phe Lys Gly Asn Leu Leu Ile Asn Ile Arg Arg Gly Asn
355 360 365

Asn Ile Ala Ser Glu Leu Glu Asn Phe Met Gly Leu Ile Glu Val Val
370 375 380

Thr Gly Tyr Val Lys Ile Arg His Ser His Ala Leu Val Ser Leu Ser
385 390 395 400



Phe Leu Lys

Asn Tyr Ser

Asp Trp Asp
435

Ala Phe Asn
450

Val Thr Gly
465

Asn Asn Gly

Ser Thr Thr

Arg Pro Pro
515

Glu Ala Pro
530

Gly Ser Asn
545

Asp Val Glu

Asn Leu Arg
405

Phe Tyr Val
420

His Arg Asn

Pro Lys Leu

Thr Lys Gly
470

Glu Arg Ala
485

Thr Trp Lys
500

Asp Tyr Arg

Phe Lys Asn

Ser Trp Asn
550

Pro Gly Ile
565

Leu Ile

Leu Asp

Leu Thr
440

Cys Val
455

Arg Gln

Ser Cys

Asn Arg

Asp Leu

520

Val Thr
535

Met Val

Leu Leu

43176

Leu

Asn

425

Ile

Ser

Ser

Glu

Ile

505

Ile

Glu

Asp

His

Gly

410

Gln

Lys

Glu

Lys

Ser

490

Ile

Ser

Tyr

Val

Gly
570

Glu Glu

Asn Leu

Ala Gly

Ile Tyr
460

Gly Asp
475

Asp Val

Ile Thr

Phe Thr

Asp Gly
540

Asp Leu
555

Leu Lys

Gln

Gln

Lys

445

Arg

Ile

Leu

Trp

vVal

525

Gln

Pro

Pro

Leu Glu
415

Gln Leu
430

Met Tyr

Met Glu

Asn Thr

His Phe

495

His Arg

510

Tyr Tyr

Asp Ala

Pro Asn

Trp Thr
575

Gly

Trp

Phe

Glu

Arg

480

Thr

Tyr

Lys

Cys

Lys

560

Gln
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Tyr Ala

His Ile

Ser Val
610

Ser Gln
625

Leu Ser

Leu Tyr

Tyr Ala

Thr Glu

690

Thr Glu

705

Val Phe

Arg Lys

Arg Ser

Val

Arg

595

Pro

Leu

Tyr

Arg

Asp

675

Val

Ala

Glu

Arg

Arg
755

Tyr Val Lys
580

Gly Ala Lys

Ser Ile Pro

Ile Val Lys
630

Tyr Ile Val
645

His Asn Tyr
660

Gly Thr Ile

Cys Gly Gly

Glu Lys Gln
710

Asn Phe Leu
725

Arg Asp Val
740

Asn Thr Thr

43176

Ala Val Thr Leu Thr Met

Ser

Leu

615

Trp

Arg

Cys

Asp

Glu

695

Ala

His

Met

Val

585

Glu
600

Ile Leu

Asp Val Leu

Asn Pro Pro

Trp Gln Arg
650

Ser Lys Asp
665

Ile Glu Glu
680

Lys Gly Pro

Glu Lys

Glu

Ile
730

Asn Ser

Gln Val Ala
745

Ala Asp Thr
760

Tyr Ile

Ser Ala
620

Ser Leu

635

Gln Pro

Lys Ile

Val Thr

Cys Cys

700

Glu Ala

715

Phe Val

Asn Thr

Tyr Asn

Val Glu
590

Arg Thr
605

Ser Asn

Pro Asn

Gln Asp

Pro Ile
670

Glu Asn
685

Ala Cys

Glu Tyr

Pro Arg

Thr Met

750

Ile Thr
765

Asn

Asn

Ser

Gly

Gly

655

Arg

Pro

Pro

Arg

Pro

735

Ser

Asp

Asp

Ala

Ser

Asn

640

Tyr

Lys

Lys

Lys

Lys

720

Glu

Ser

Leu
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Glu

Lys

785

Ile

Ala

Asp

Phe

Tyr

865

Ser

Asn

Asn

Gly

Leu
945

Glu

770

Glu

Asp

Ser

Ile

Leu

850

Glu

Arg

Pro

Gly

Tyr

930

Leu

Leu

Arg

Ile

Asn

Pro

835

Lys

Ile

Gln

Gly

Ser

915

Glu

Ile

Glu Thr

Thr Val

His Ser
805

Phe Val
820

Gly Pro

Trp Pro

Lys Tyr

Glu Tyr

885

Asn Tyr

900

Trp Thr

Asn Phe

Val Gly

Glu Tyr
775

Ile Ser
790

Cys Asn

Phe Ala

Val Thr

Glu Pro
855

Gly Ser
870

Arg Lys

Thr Ala

Asp Pro

Ile His

935

Gly Leu
950

43176

Pro Phe

Asn Leu

His Glu

Arg Thr
825

Trp Glu
840

Glu Asn

Gln Val

Tyr Gly

Arg Ile

905

Val Phe
920

Leu Ile

vVal Ile

Phe

Arg

Ala

810

Met

Pro

Pro

Glu

Gly

830

Gln

Phe

Ile

Glu Ser Arg Val Asp

Pro

795

Glu

Pro

Arg

Asn

Asp

875

Ala

Ala

Tyr

Ala

780

Phe

Lys

Ala

Pro

Gly

860

Gln

Lys

Thr

Val

Leu
940

Met Leu Tyr

955

Thr Leu Tyr

Leu Gly Cys
815

Glu Gly Ala
830

Glu Asn Ser
845

Leu Ile Leu

Arg Glu Cys

Leu Asn Arg
895

Ser Leu Ser
910

Gln Ala Lys
925

Pro Val Ala

Val Phe His

Asn

Arg

800

Ser

Asp

Ile

Met

Val

880

Leu

Gly

Thr

Val

Arg
960
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43176

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 Val 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
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Asn Lys
1130

Ala Glu
1145

Asp Ile
1160

Leu Pro
1175

Phe Thr
1190

Glu Ile
1205

Glu Gln
1220

Pro Asp
1235

Trp Gln
1250

Ser Ser
1265

Phe Tyr
1280

Asp Leu
1295

Phe

Asp

Tyr

Val

Thr

Ala

Val

Asn

Tyr

Ile

Tyr

Glu

Val

Phe

Glu

Arg

Tyr

Thr

Leu

Cys

Asn

Lys

Ser

Pro

His

Thr

Thr

Trp

Ser

Leu

Arg

Pro

Pro

Asp

Glu

Glu

Arg Asp
1135

Val Lys
1150

Asp Tyr
1165

Met Ser
1180

Asp Val
1195

Ala Glu
1210

Phe Val
1225

Asp Met
1240

Lys Met
1255

Glu Met
1270

Glu Asn
1285

Asn Met
1300

Leu

Ile

Tyr

Pro

Trp

Gln

Met

Leu

Arg

Glu

Lys

Glu

43176

Ala

Gly

Arg

Glu

Ser

Pro

Glu

Phe

Pro

Pro

Leu

Ser

Ala

Asp

Lys

Ser

Phe

Tyr

Gly

Glu

Ser

Gly

Pro

vVal

Arg Asn
1140

Phe Gly
1155

Gly Gly
1170

Leu Lys
1185

Gly Val
1200

Gln Gly
1215

Gly Leu
1230

Leu Met
1245

Phe Leu
1260

Phe Arg
1275

Glu Pro
1290

Pro Leu
1305

Cys

Met

Lys

Asp

val

Leu

Leu

Arg

Glu

Glu

Glu

Asp

Met

Thr

Gly

Gly

Leu

Ser

Asp

Met

Ile

Val

Glu

Pro

Val

Arg

Leu

val

Trp

Asn

Lys

Cys

Ile

Ser

Leu

Ser
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Ala Ser
1310

Lys Ala
1325

Ser Phe
1340

Lys Asn
1355

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

19
4128
DNA
Khi

<220>

<223> Thu

<400> 19
atgaagtctg

gccgcecgetcet

aacgactatc

atcctgctca

atcaccgagt

cccaacctca

gagatgacca

atcaggattg

ctggatgcag

ctgtgtccgg

tacaactacc

Ser Ser Ser Leu Pro

Glu Asn Gly Pro Gly

Asp Glu Arg Gln Pro

Glu Arg Ala Leu Pro

dudi dai

thé IGF-I &

gctctggaga

cgctctggcece

agcagctgaa

tctccaaggc

acttgctgtt

cggtaatccg

atctcaagga

agaaaaatgc

tgtccaataa

ggaccatgga

gctgctggac

1315

1330

1345

1360

43176

Leu Pro Asp Arg His

Pro Gly Val Leu Val

Tyr Ala His Met Asn

Leu Pro Gln Ser Ser

khi duéi dai

agggtccceg

gacgagtgga

gcgectggag

cgaggactac

gttccgagtg

cggctggaaa

tattgggctt

tgacctctgt

ctacattgtg

ggagaagccg

cacaaaccgc

acctcgctgt

gaaatctgtg

aactgcacgg

cgcagctacc

gctggcctag

ctcttctaca

tacaacctga

tacctctcca

gggaataagc

atgtgcgaga

tgccagaaaa

1320

1335

1350

1365

gggggctcct

ggccgggcecat

tgatcgaggg

gcttccecaa

agagcctcgg

actacgccct

ggaacattac

ctgtggactg

ccccaaagga

agaccaccat

tgtgceccgag

Ser Gly His

Leu Arg Ala

Gly Gly Arg

Thr Cys

gtttctctcc

cgacatccgce

ctacctccac

gctcacggtc

agacctgtte

ggtcatcttt

tcggggggcee

gtccctgatc

atgcggggac

caacaatgag

tgcctgtggg

60

120

180

240

300

360

420

480

540

600

660
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aagagggcat

gcgcctgaca

gtgcctgect

ttctgcgcca

ggcgagtgca

tgcatccctt

attgattctg

ctcattaaca

atcgaggtygg

ttcctaaaaa

tacgtcctcg

atcaaagcag

cgcatggagg

aacaacgggg

tggaagaatc

atcagcttca

caggatgcct

gacgtggagc

gtcaaggctg

atcttgtaca

tcgaactcct

ctgagttact

aattactgcect

gcaccgagaa

acgacacggc

gcccgceccaa

acatcctcag

tgcaggagtg

gtgaaggtcc

ttacttctge

tccgacgggg

tgacgggcta

accttcgecect

acaaccagaa

ggaaaatgta

aagtgacggg

aaagagcctc

gcatcatcat

ccgtttacta

gcggctccaa

ccggcatcett

tgaccctcac

ttcgcaccaa

cttctcagtt

acattgtgcg

CcCaaagacaa

caacgagtgc

ctgtgtagct

cacctacagg

tgccgagagce

cccctcagge

ttgccccaag

tcagatgctt

gaataacatt

cgtgaagatc

catcttagga

cttgcagcaa

ctttgcttte

gactaaaggg

ctgtgaaagt

aacctggcac

caaggaagca

cagctggaac

actgcatggg

catggtggag

tgcttcagtt

aatcgtgaag

ctggcagegg

aatccccatc

43176

tgccacccceg
tgccgceccact
tttgagggct
agcgactccg
ttcatccgceca
gtctgtgagg
caaggatgca
gcttcagaac
cgccattccecce
gaggagcagce
ctatgggact
aatcccaaat
cgccaaagca
gacgtcctgce
cggtaccggce
ccttttaaga
atggtggacg
ctgaagccct
aacgaccata
ccttccattce
tggaaccctc
cagcctcagg

aggaagtatg

agtgcctggg

actactacgc

ggcgctgtgt

agggtttegt

acggcagcca

aagaaaagaa

ccatcttcaa

tggagaactt

atgccttggt

tagaagggaa

gggaccaccg

tgtgtgttte

aaggggacat

atttcacctc

ccecctgacta

atgtcacgga

tggacctccc

ggactcagta

tccgtgggge

ccttggacgt

cctctctgcece

acggctacct

ccgacggcac

cagctgcagc

cggtgtctgce

ggaccgtgac

gatccacgac

gagcatgtac

aacaaagacc

gggcaatttg

catggggctc

ctccttgtcc

ttactccttce

caacctgacc

ggaaatttac

aaacaccagg

caccaccacg

cagggatctc

gtatgatggg

gcccaacaag

cgccgtttac

caagagtgag

tctttcagca

caacggcaac

ttaccggcac

cattgacatt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gaggaggtca

gcctgeccceca

gtctttgaga

gatgtcatgc

gacacctaca

agagtggata

attgatatcc

gtctttgcaa

gagccaaggc

ttgattctaa

tccagacagg

tacacagccc

ttcttctatg

cccgtegetg

aagagaaata

ttcagcgctg

atgagccggg

gtggtgaaag

atgcgtgaaa

catgtggtgc

ctgatgacgc

aatccagtcc

gacggcatgg

tgcatggtag

cagagaaccc

aaactgaagc

atttcctgca

aagtggccaa

acatcacaga

ataaggagag

acagctgcaa

ggactatgcc

ctgaaaactc

tgtatgaaat

aatacaggaa

ggattcaggc

tccaggccaa

tcctgttgat

acagcaggct

cggatgtgta

aacttgggca

acgaacctga

ggatcgagtt

ggttgctggg

ggggcgatct

tagcacctcc

catacctcaa

ccgaggattt

gaagactgag

tgagaagcag

caactccatc

caccaccatg

tctggaagag

aactgtcatt

ccacgaggct

tgcagaagga

catcttttta

aaaatacgga

gtatggaggg

tacatctctc

aacaggatac

cgtgggaggg

ggggaatgga

cgttcctgat

ggggtcgttt

aaccagagtg

tctcaacgag

tgtggtgtcc

caaaagttat

aagcctaagc

cgccaacaag

cacagtcaaa

43176

gtgtgtggtg
gccgagaagg
tttgtgccca
tccagccgaa
ctagagacag
tctaaccttc
gagaaactgg
gcagatgaca
aagtggccag
tcacaagttg
gccaagctaa
tctgggaatg
gaaaacttca
ttggtgatca
gtgctgtacg
gagtgggagg
gggatggtct
gccattaaaa
gcttctgtga
cagggccagc
ctccggtcete
aagatgattc
ttcgtccaca

attggagatt

gagagaaagg

aggaggctga

gacctgaaag

gcaggaacac

agtacccttt

ggcctttcac

gctgcagcege

ttcctgggcece

aacctgagaa

aggatcagcg

accggctaaa

ggtcgtggac

tccatctgat

tgctgtacgt

cgtctgtgaa

tggctcggga

atgaaggagt

cagtgaacga

tgaaggagtt

caacgctggt

tgaggccaga

agatggctgg

gagaccttgce

ttgggatgac

gccttgetge

gtaccgcaaa

gaagcggaga

cacggtggca

ctttgagagc

attgtaccgc

ctccaacttt

agtgacctgg

tcccaatgga

agaatgtgtg

cccggggaac

agatcctgtg

catcgctctg

cttccataga

cccggagtac

gaagatcacc

tgccaagggt

ggcecgegage

caattgtcac

catcatggaa

aatggagaat

agagattgca

tgcccggaat

gcgagatatc

2100

2160

2220

2280 .

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480
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tatgagacag

cccgagtccc

gtcctctggg

gtccttecgcet

ctgtttgaat

gagatcatca

tacagtgagg

gagagcgtcc

tcaggacaca

gatgagagac

ctgccccagt

<210> 20

<211>

<212> PRT

<213>

<220>
<223>

<400> 20

actattaccg

tcaaggatgg

agatcgccac

tcgtcatgga

tgatgcgcat

gcagcatcaa

agaacaagct

ccctggaccce

aggccgagaa

agccttacge

cttcgacctg

1370

Chudét nau

gaaaggaggg

agtcttcacc

actggccgag

gggcggectt

gtgctggcag

agacgagatg

gcccgagcecg

ctcggectcece

cggcccegge

acacatgaac

cgattataag

Thu th& IGF-I & chudt nau

43176

aaagggctgt
acttactcgg
cagccctacc
ctggacaagc
tacaacccca
gagcctggct
gaggagctgg
tcgtcctecce
cctggagtgc
ggtggccgcea

gatgacgatg

tgccegtgeg

acgtctggtc

agggcttgtce

cagacaactg

agatgaggcc

tccgggaggt

acctggagcc

tgccactgec

tggtgctccecg

agaacgagcg

acaagtga

ctggatgtct

cttcggggtt

caacgagcaa

ccccgacatg

ttccttectg

ctccttctac

agagaacatg

cgacagacac

cgccagcttc

ggccttgecg

Met Lys Ser Gly Ser Gly Gly Gly Ser Pro Thr Ser Leu Trp Gly Leu

1

10

15

Val Phe Leu Ser Ala Ala Leu Ser Leu Trp Pro Thr Ser Gly Glu Ile
25

30

Cys Gly Pro Gly Ile Asp Ile Arg Asn Asp Tyr Gln Gln Leu Lys Arg

35

40

45

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4128
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Leu

Ser

65

Ile

Gly

Tyr

Gly

Lys

145

Leu

Glu

Glu

Asn

Thr
225

Glu

50

Lys

Thr

Asp

Asn

Leu

130

Asn

Asp

Cys

Lys

Arg

210

Glu

Asn Cys Thr

Ala Glu Asp

Glu Tyr Leu
85

Leu Phe Pro
100

Tyr Ala Leu
115

Tyr Asn Leu

Ala Asp Leu

Ala Val Ser
165

Gly Asp Leu
180

Thr Thr Ile
195

Cys Gln Lys

Asn Asn Glu

Val

Tyr

70

Leu

Asn

Val

Arg

Cys

150

Asn

Cys

Asn

Met

Cys
230

Ile Glu
55

Arg Ser

Leu Phe

Leu Thr

Ile Phe
120

Asn Ile
135

Tyr Leu

Asn Tyr

Pro Gly

Asn Glu
200

Cys Pro
215

Cys His

43176

Gly

Tyr

Arg

val

105

Glu

Thr

Ser

Ile

Thr

185

Tyr

Ser

Pro

Phe

Arg

Val

90

Ile

Met

Arg

Thr

vVal

170

Leu

Asn

Val

Glu

Leu His
60

Phe Pro
75

Ala Gly

Arg Gly

Thr Asn

Gly Ala
140

Ile Asp
155

Gly Asn

Glu Glu

Tyr Arg

Cys Gly

220

Cys Leu
235

Ile

Lys

Leu

Trp

Leu

125

Ile

Trp

Lys

Lys

Cys

205

Lys

Gly

Leu Leu

Leu Thr

Glu Ser
95

Lys Leu
110

Lys Asp

Arg Ile

Ser Leu

Pro Pro

175

Pro Met

190

Trp Thr

Arg Ala

Ser Cys

Ile

Val

80

Leu

Phe

Ile

Glu

Ile

160

Lys

Cys

Thr

Cys

His
240
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Thr

Lys

Gly

Glu

Gln

305

Cys

Lys

Gly

Asn

val

385

Ser

Gly

Pro Asp

Gly Val

Asp Asn Thr
245

Cys Val Pro

260

Trp Arg
275

Ser Ser
290

Glu Cys

Ile Pro

Lys Thr

Cys Thr

355

Asn Ile

370

Thr Gly

Phe Leu

Asn Tyr

Cys Val Asp

Asp Ser Asp

Pro Ser Gly
310

Cys Glu Gly
325

Lys Thr Ile
340

Ile Leu Lys

Ala Ser Glu

Tyr Val Lys
390

Lys Asn Leu
405

Ser Phe Tyr
420

Thr Cys

Ala Cys
265

Arg Asp
280

Gly Phe
295

Phe Ile

Pro Cys

Asp Ser

Gly Asn

360

Leu Glu

375

Ile Arg

Arg Leu

Val Leu

43176

Val

Pro

Phe

Val

Arg

Pro

Val

345

Leu

Asn

His

Ile

Asp
425

Ala Cys
250

Pro Gly

Cys Ala

Ile His

Asn Ser
315

Lys Val
330

Thr Ser

Leu Ile

Phe Met

Ser His
395

Leu Gly
410

Asn Gln

Arg

Thr

His Tyr Tyr
255

Tyr Arg Phe

270

Asn

Asp

300

Thr

Cys

Ala

Asn

Gly

380

Ala

Glu

Asn

Ile Pro Asn
285

Gly Glu Cys

Gln Ser Met

Gly Asp Glu
335

Gln Met Leu
350

Ile Arg Arg
365

Leu Ile Glu

Leu Val Ser

Glu Gln Leu
415

Leu Gln Gln
430

Tyr

Glu

Ala

Met

Tyr

320

Glu

Gln

Gly

vVal

Leu

400

Glu

Leu
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Trp Asp

Phe Ala
450

Glu Val
465

Arg Asn

Thr Ser

Tyr Arg

Lys Glu

530

Cys Gly

545

Lys Glu

Gln Tyr

Asp His

Trp

435

Phe

Thr

Asn

Thr

Pro

515

Ala

Ser

Gly

Ala

Ile
595

Asn His

Asn Pro

Gly Thr

Gly Glu
485

Thr Thr
500

Pro Asp

Pro Phe

Asn Ser

Glu Pro
565

Val Tyr
580

Arg Gly

Arg

Lys

Lys

470

Arg

Trp

Tyr

Lys

Trp

550

Gly

Val

Ala

Asn Leu
440

Leu Cys
455

Gly Arg

Ala Ser

Lys Asn

Arg Asp

520

Asn Val

535

Asn Met

Ile Leu

Lys Ala

Lys Ser
600

43176

Thr Val

Val Ser

Gln Ser

Cys Glu
490

Arg Ile
505

Leu Ile

Thr Glu

Val Asp

Leu His
570

Val Thr
585

Glu Ile

Arg Ser

Glu Ile
460

Lys Gly
475

Ser Asp

Ile Ile

Ser Phe

Tyr Asp

540

Val Asp

555

Gly Leu

Leu Thr

Leu Tyr

Gly Lys
445

Tyr Arg

Asp Ile

Val Leu

Thr Trp
510

Thr Val
525

Gly Gln

Leu Pro

Lys Pro

Met Val

590

Ile Arg
605

Met

Met

Asn

Arg

495

His

Tyr

Asp

Pro

Trp

575

Glu

Thr

Tyr

Glu

Thr

480

Phe

Arg

Tyr

Ala

Asn

560

Thr

Asn

Asn
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43176 125/141

Ala Ser Val Pro Ser Ile Pro Leu Asp Val Leu Ser Ala Ser Asn Ser
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 Phe 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 Leu 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

Ser

Asp

Ile

Met

865

val

Leu

Gly

Thr

Ile

945

Arg

Val

Ile Asp

Ala Ser

Asp Ile
835

Phe Leu
850

Tyr Glu

Ser Arg

Asn Pro

Asn Gly

915

Thr Tyr

930

Leu Leu

Lys Arg

Asn Pro

Ile His
805

Asn Phe
820

Pro Gly

Lys Trp

Ile Lys

Gln Glu
885

Gly Asn
900

Ser Trp

Glu Asn

Ile Val

Asn Asn

965

Glu Tyr
980

Ser

vVal

Pro

Pro

Tyr

870

Tyr

Tyr

Thr

Phe

Gly

950

Ser

Phe

Cys Asn

Phe Ala

Val Thr
840

Glu Pro
855

Gly Ser

Arg Lys

Thr Ala

Asp Pro

920

Met His

935

Gly Leu

Arg Leu

Ser Ala

43176

His

Arg

825

Trp

Glu

Gln

Tyr

Arg

905

Val

Leu

Val

Gly

Ala
985

Glu

810

Thr

Glu

Asn

Val

Gly

830

Ile

Phe

Ile

Ile

Asn

970

Asp

Ala Glu

Met Pro

Pro Arg

Pro Asn
860

Glu Asp
875

Gly Ala

Gln Ala

Phe Tyr

Ile Ala

940

Met Leu
955

Gly Val

Val Tyr

Lys Leu

Ala Glu
830

Pro Glu
845

Gly Leu

Gln Arg

Lys Leu

Thr Ser

910

Val Pro

925

Leu Pro

Tyr Val

Leu Tyr

Val Pro
990

Gly

815

Gly

Asn

Ile

Glu

Asn

895

Leu

Ala

val

Phe

Ala

975

Asp

Cys

Ala

Ser

Leu

Cys

880

Arg

Ser

Lys

Ala

His

960

Ser

Glu
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43176 127/141

Trp Glu Val Ala Arg Glu Lys Ile Thr Met Asn Arg Glu Leu Gly Gln
995 1000 1005

Gly Ser Phe Gly Met Val Tyr Glu Gly Val Ala Lys Gly Val Val
1010 1015 1020

Lys Asp Glu Pro Glu Thr Arg Val Ala Ile Lys Thr Val Asn Glu
1025 1030 1035

Ala Ala Ser Met Arg Glu Arg Ile Glu Phe Leu Asn Glu Ala Ser
1040 1045 1050

Val Met Lys Glu Phe Asn Cys His His Val Val Arg Leu Leu Gly
1055 1060 1065

Val Val Ser Gln Gly Gln Pro Thr Leu Val Ile Met Glu Leu Met
1070 1075 1080

Thr Arg Gly Asp Leu Lys Ser Tyr Leu Arg Ser Leu Arg Pro Glu
1085 1080 1095

Val Glu Asn Asn Leu Val Leu Ile Pro Pro Ser Leu Ser Lys Met
1100 1105 1110

Ile Gln Met Ala Gly Glu Ile Ala Asp Gly Met Ala Tyr Leu Asn
1115 1120 1125

Ala Asn Lys Phe Val His Arg Asp Leu Ala Ala Arg Asn Cys Met
1130 1135 1140

Val Ala Glu Asp Phe Thr Val Lys Ile Gly Asp Phe Gly Met Thr
1145 1150 1155

Arg Asp Ile Tyr Glu Thr Asp Tyr Tyr Arg Lys Gly Gly Lys Gly
1160 1165 1170



Leu Leu
1175

Val Phe
1190

Trp Glu
1205

Asn Glu
1220

Lys Pro
1235

Cys Trp
1250

Ile Gly
1265

Ser Phe
1280

Leu Glu
1295

Pro Leu
1310

Arg His
1325

Leu Arg
1340

Pro

Thr

Ile

Gln

Asp

Gln

Ser

Tyr

Met

Asp

Ser

Ala

Val Arg

Thr His

Ala Thr

Val Leu

Asn Cys

Tyr Asn

Ile Lys

Tyr Ser

Glu Leu

Pro Ser

Gly His

Ser Phe

Trp Met
1180

Ser Asp
1195

Leu Ala
1210

Arg Phe
1225

Pro Asp
1240

Pro Lys
1255

Asp Glu
1270

Glu Glu
1285

Glu Leu
1300

Ala Ser
1315

Lys Ala
1330

Asp Glu
1345

Ser

val

Glu

vVal

Met

Met

Met

Asn

Glu

Ser

Glu

Arg

43176

Pro

Trp

Gln

Met

Leu

Arg

Glu

Lys

Pro

Ala

Asn

Gln

Glu

Ser

Pro

Glu

Phe

Pro

Pro

Pro

Glu

Ser

Gly

Pro

Ser Leu
1185

Phe Gly
1200

Tyr Gln
1215

Gly Gly
1230

Glu Leu
1245

Ser Phe
1260

Ser Phe
1275

Pro Glu
1290

Asn Met
1305

Leu Pro
1320

Pro Gly
1335

Tyr Ala
1350

Lys

vVal

Gly

Leu

Met

Leu

Gln

Pro

Glu

Leu

Val

His

Asp

Val

Leu

Leu

Arg

Glu

Glu

Glu

Ser

Pro

Leu

Met

Gly

Leu

Ser

Asp

Met

Ile

Val

Glu

val

Glu

vVal

Asn
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Gly Gly Arg Ala Asn Glu Arg Ala Leu Pro Leu Pro Gln Ser Ser

1355

Thr Cys
1370

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

21
4140
DNA

<220>

<223>

<400>

21

atgaagtctg

gccgegcetcet

aacgactatc

atcctgctca

atcaccgagt

ccgaacctca

gagatgacca

atcaggattg

ttggatgcgg

ctgtgtccag

tacaactacc

aagcgagcct

acaccggacg

gtgcctgect

Chudt nau

Thu thé IGF-I &

gctccggagg

cgctctggcec

agcagctgaa

tctccaaggce

acttgctgcet

cagtcatccg

atctcaagga

agaaaaacgc

tgtccaataa

ggaccttgga

gctgctggac

gcaccgagaa

acaacacaac

gccecgectgg

1360

chudt nau

agggtcccceg

gacgagtgga

gcgectggaa

cgaggactac

gtttcgagtg

tggctggaaa

tattgggett

tgacctctgt

ctacattgtg

ggagaagccc

cacaaatcgc

caatgagtgc

ctgecgtggece

cacctacagg

acctcgctgt

gaaatttgtg

aactgcacgg

cgaagctacc

gccggcecteg

ctcttctaca

tataatctga

tacctctcca

gggaacaagc

atgtgtgaga

tgccagaaaa

tgccacccgg

tgccgacact

ttcgagggct

1365

gggggctcgt

ggcccggcat

tgatcgaggg

gcttccccaa

agagcctggg

attacgcact

ggaacattac

ccatagactg

ccccaaagga

agaccaccat

tgtgcccaag

agtgcctagg

actactacaa

ggcgctgtgt

gtttctctee

tgacatccgce

cttcctccac

gctcacagtc

agacctcttc

ggtcatcttc

tcggggggcee

gtctctcatc

atgtggggac

caacaatgag

tgtgtgtggg

cagctgccac

aggcgtgtge

ggaccgggat

60

120

180

240

129/141

300

360

420

480

540

600

660

720

780

840



ttctgcgcca

ggcgagtgca

tgtatcccct

accatcgatt

ctgcttatta

ctcatcgagg

tccttectga

ttctatgtcc

accgtcaggt

taccgaatgg

aggaacaacg

acctggaaga

ctcatcagtt

gggcaggatg

aaggaggggg

tatgtcaagg

gaaatcttgt

gcatcaaact

aacttgagtt

cacaactact

gtggaggagg

tgtgcctgte

aaagtctttg

agagatgtcc

acatccccaa

tgcaggagtg

gtgaaggccc

ctgtgacgtc

acatccggcg

tggtgactgg

agaaccttcg

tggacaacca

cagggaaaat

aggaggtgac

gagagcgagce

accgcatcat

tcacagtcta

cctgtggcectc

agcctggeat

ctgtgaccct

acattcgcac

cctcecctctceca

actacattgt

gctccaaaga

tgacagaaaa

ctaaaaccga

agaatttcct

tgcaggtgge

cgccgagagce

tccatcaggce

ctgccccaag

tgcccagatg

aggcaataac

ctacgtgaag

tctcatctta

gaacttgcag

gtacttcgct

aggaacaaag

ttcctgtgaa

cataacgtgg

ctacaaggag

caacagctgg

tttgctgcat

caccatggtg

caacgcttca

gctgatcgtg

gaggtggcag

caaaataccc

tcccaagaca

agctgagaag

tcacaactcc

taacaccacc

43176

agtgactcag
ttcatccgceca
gtctgcggcg
ctccaagggt
attgcctcgg
atccgccatt
ggagaggagc
cagctgtggg
ttcaatccca
ggacggcaga
agtgatgttc
caccggtacc
gcacccttta
aacatggtgg
gggctgaagc
gaaaacgacc
gttccttcca
aagtggaacc
cggcagccge
atcagaaagt
gaagtgtgcg
caggctgaga
atctttgtgc

atgtccagcc

atggcttcgt

acagcaccca

atgaagaaaa

gcaccatttt

aattggagaa

cccatgcectt

agctagaagg

actggaacca

agctgtgtgt

gcaaaggaga

tccgtttcac

ggccgcecgga

aaaacgtcac

acgtggacct

cctggaccca

acatccgtgg

ttcctctaga

ccccaactcet

aggatggcta

acgccgatgg

gtggtgataa

aggaggaggc

ccagacctga

gaagcaggaa

catccacgat

gagcatgtac

gaaaacgaaa

gaagggcaat

cttcatgggg

ggtctccttg

aaactactcc

ccggaacctg

ctctgaaatt

cataaacacc

ctccaccacc

ctaccgggat

ggaatacgac

gcctccgaac

gtatgcagtc

ggccaaaagt

tgtcctctceg

gcccaatggt

tctgttcegg

taccatcgat

agggccegtge

tgagtaccgt

gaggaggcgg

caccacggta

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280
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gctgacacct

agcagagtgg

cgtatcgata

tttgtctttg

tgggagccaa

ggattgattc

gtgtccagac

aactatacgg

gtgttcttct

ctgccggttg

agaaagagga

tatttcagcg

accatgaacc

ggcgtggtcea

agtatgcgtg

caccatgtgg

gaactaatga

cagaataatc

attgcagatg

cggaactgca

gacatctacg

atgtctcccg

ggggtcgtcc

acaatatcac
ataacaagga
tccacagctg
caagaaccat
gacctgaaaa
taatgtatga
aggagtacag
cccggattca
atgtcccagc
ccatcctgcet
ataacagcag
cagctgatgt
gggagctcgg
aggacgagcc
agagaattga
tcecggttget
cacgtggcga
tagtcctgat
gcatggccté
tggtagctga
agacggacta
agtccctcaa

tctgggagat

agacccggaa
gaggactgtc
caaccacgag
gccagcagaa
ctccatcttt
aataaaatac
gaagtatgga
ggctacctcc
caaaacaacg
gattgtgggg
attgggcaac
gtacgtgcct
acaagggtcc
tgaaaccaga
gtttctcaac
gggtgtagta
tctcaaaagt
tcctececgage
cctcaatgee
agatttcaca
ctaccggaaa
ggatggcegtce

cgccactctg

43176

gagttcgaga
atttccaacc
gctgagaagc
ggagcagatg
ttaaagtggc
ggatcgcaag
ggggccaaac
ctctctggga
tatgagaatt
ggcctggtaa
ggggtgctgt
gatgaatggg

ttcgggatgg
gtggccatca
gaggcctcag
tcccaaggcee
tatctccggt
ttaagcaaga
aacaagttcg
gtcaaaattg
ggcgggaagg
ttcaccactc

gctgagcagc

cagaataccc

tccggecettt

tgggctgcag

acattcctgg

cagaacccga

tcgaggatca

ttaaccgtct

atgggtcgtg

tcatgcatct

tcatgctgta

acgcctctgt

aggtagctcg

tctatgaagg

agacagtgaa

tgatgaagga

agcccaccct

ctctaaggcc

tgatccagat

tccacagaga

gagattttgg

gcttgctgcece

attccgatgt

cgtaccaggg

tttctttgag

cactctgtac

cgccteccaac

cccagtgacc

gaaccccaac

gcgggaatgt

aaacccaggg

gacagatcct

gatcattgct

tgtcttccat

gaaccccgag

ggagaagatc

agtggccaag

tgaggctgca

gttcaactgt

ggtcatcatg

agaggtggag

ggctggagag

cctggctgcet

tatgacacga

tgtgcgetgg

ctggtccttt

cctgtccaac

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660
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gagcaagttc

gatatgctgt

ttcctggaga

ttctactaca

ctggagcccg

cctctgcectg

cgtgccagtt

agggccttge

<210>

<211>

<212>
<213>

22

DNA

<220>

<223>

22

<400>

gaattcatga

ctctccgceceg

atccgcaacg

ctccacatcc

acggtcatta

ctcttcccca

atcttcgaga

ggggccatca

ctgatcctgg

ggggacctgt

4142

ttcgtttegt

ttgaacttat

tcatcggaag

gcgaggagaa

agaacatgga

aaagacactc

ttgatgagag

ctctgcccca

hIGF-1R_FLAG |

agtctggctc

cgctctcgcet

actatcagca

tgctcatctc

ccgagtactt

acctcacggt

tgaccaatct

ggattgagaa

atgcggtgtc

gtccagggac

catggagggc

gcgcatgtge

catcaaggat

caagcctcca

gagcgtcceg

aggacacaag

acagccttac

gtcctcaacc

Trinh ty nhén tao

cggaggaggg

ctggcecgacg

gctgaagcgce

caaggccgag

gctgcectgtte

catccgeggce

caaggatatt

aaatgctgac

caataactac

catggaggag

43176

ggccttetgg

tggcagtaca

gagatggagc

gagcceggagg

ctggaccctt

gctgagaacg

gctcacatga

tgcgattata

tcceccgacct

agtggagaaa

ctggagaact

gactaccgca

cgagtggctg

tggaaactct

gggctttaca

ctctgttacc

attgtgggga

aagccgatgt

acaagccgga

accccaagat

ccagtttcca

agctggagat

cggcctecte

gccctggegt

atgggggacg

aggatgacga

cgctgtgggg

tctgcgggcece

gcacggtgat

gctaccgctt

gcctcgagag

tctacaacta

acctgaggaa

tctccactgt

ataagccccce

gtgagaagac

taactgcccce

gcggcecectece

ggaggtctcc

ggagctggag

agcctccectg

gctggttete

cgccaacgag

tgacaagtga

gctcctgttt

aggcatcgac

cgagggctac

ccccaagcetce

cctcggagac

cgccctggte

cattactcgg

ggactggtcc

aaaggaatgt

caccatcaac

3720

3780

3840

3900

3960

4020

4080

4140

60

120

180

240

300

360

420

480

540

600



aatgagtaca

tgtgggaagc

tgcagcgcgce

gtctgtgtgc

cgtgacttct

. cacgacggcg

atgtactgca

aagaccattg

aatttgctca

gggctcatcg

ttgtccttcec

tccttctacg

ctgaccatca

atttaccgca

accaggaaca

accacgtcga

gatctcatca

gatgggcagg

aacaaggacg

gtttacgtca

agtgagatct

tcagcatcga

ggcaacctga

cggcacaatt

actaccgctg

gggcgtgcac

ctgacaacga

ctgcctgcecc

gcgccaacat

agtgcatgca

tcccettgtga

attctgttac

ttaacatccg

aggtggtgac

taaaaaacct

tcctcgacaa

aagcagggaa

tggaggaagt

acggggagag

agaatcgcat

gcttcaccgt

atgcctgcgg

tggagcccgg

aggctgtgac

tgtacattcg

actcctctte

gttactacat

actgctccaa

ctggaccaca

cgagaacaat

cacggcctgt

gcccaacacc

cctcagcgcec

ggagtgcccc

aggtccttgce

ttctgctcag

acgggggaat

gggctacgtg

tcgecctcatce

ccagaacttg

aatgtacttt

gacggggact

agcctecctgt

catcataacc

ttactacaag

ctccaacagc

catcttacta

cctcaccatg

caccaatgct

tcagttaatc

tgtgcgetgg

agacaaaatc

43176

aaccgctgcec
gagtgctgcc
gtagcttgcc
tacaggtttg
gagagcagceg
tcgggcecttceca
ccgaaggtct
atgctccaag
aacattgctt
aagatccgcc
ctaggagagg
cagcaactgt
gctttcaatc
aaagggcgce
gaaagtgacg
tggcaccggt
gaagcaccct
tggaacatgg
catgggctga
gtggagaacg
tcagttcctt
gtgaagtgga
cagcggcagce

cccatcagga

agaaaatgtg

accccgagtg

gccactacta

agggctggcg

actccgaggg

tccgcaacgg

gtgaggaaga

gatgcaccat

cagagctgga

attctcatgc

agcagctaga

gggactggga

ccaaattatg

aaagcaaagg

tcctgcattt

accggccccece

ttaagaatgt

tggacgtgga

agccctggac

accatatccg

ccattccctt

accctccectce

ctcaggacgg

agtatgccga

cccaagcacg

cctgggcagce

ctatgccggt

ctgtgtggac

gtttgtgatc

cagccagagc

aaagaaaaca

cttcaagggc

gaacttcatg

cttggtctcc

agggaattac

ccaccgcaac

tgtttccgaa

ggacataaac

cacctccacc

tgactacagg

cacagagtat

cctcecgecce

tcagtacgcc

tggggccaag

ggacgttctt

tctgcccaac

ctacctttac

cggcaccatc

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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gacattgagg
tgctgcgcect
cgcaaagtct
cggagagatg
gccgcagaca
gagégcagag
taccgcatcg
aacttcgtct
acctgggagc
aatggattga
tgtgtgtcca
gggaactaca
cctgtgttct
gctctgeceeg
catagaaaga
gagtacttca
atcaccatga
aagggtgtgg
gcaagcatgc
tgtcaccatg
atggaactga
gagaataatc

attgcagacg

aggtcacaga

gccccCaaaac

ttgagaattt

tcatgcaagt

cctacaacat

tggataacaa

atatccacag

ttgcaaggac

caaggcctga

ttctaatgta

gacaggaata

cagcccggat

tctatgtcca

tcgctgtect

gaaataacag

gcgctgctga

gccgggaact

tgaaagatga

gtgagaggat

tggtgcgatt

tgacacgggg

cagtcctage

gcatggcata

gaaccccaag

tgaagccgag

cctgcacaac

ggccaacacc

caccgacccg

ggagagaact

ctgcaaccac

tatgcccgcea

aaactccatc

tgaaataaaa

caggaagtat

tcaggccaca

ggccaaaaca

gttgatcgtg

caggctgggg

tgtgtacgtt

tgggcagggg

acctgaaacc

tgagtttctc

gctgggtgtg

cgatctcaaa

acctccaagc

cctcaacgcc

43176

actgaggtgt
aagcaggccg
tccatcttecg
accatgtcca
gaagagctgg
gtcattécta
gaggctgaga
gaaggagcag
tttttaaagt
tacggatcac
ggaggggcca
tctctctctg
ggatatgaaa
ggagggttgg
aatggagtgc
cctgatgagt
tcgtttggga
agagtggcca
aacgaagctt
gtgtcccaag
agttatctcc
ctgagcaaga

aataagttcg

gtggtgggga

agaaggagga

tgcccagacc

gccgaagcag

agacagagta

accttcggcc

agctgggctg

atgacattcc

ggccggaacc

aagttgagga

agctaaaccg

ggaatgggtc

acttcatcca

tgattatgct

tgtatgcctc

gggaggtggc

tggtctatga

ttaaaacagt

ctgtgatgaa

gccagccaac

ggtctctgag

tgattcagat

tccacagaga

gaaagggcct

ggctgaatac

tgaaaggaag

gaacaccacg

ccctttettt

tttcacattg

cagcgcctcece

tgggccagtg

tgagaatccc

tcagcgagaa

gctaaacccg

gtggacagat

tctgatcatc

gtacgtctte

tgtgaacccg

tcgggagaag

aggagttgcc

gaacgaggcc

ggagttcaat

actggtcatc

gccagaaatg

ggccggagag

ccttgctgcece

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420
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cggaattgca

gatatctatg

atgtctcctg

ggggtcgtcc

gagcaagtcc

gacatgctgt

ttcctggaga

ttctactaca

aacatggaga

agacactcag

agcttcgacg

ttgcecgcetge

gc

23
4142
DNA

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

<220>
<223>

<400> 23
gaattcatga

ctctcecgecg

atccgcaacg

ctccacatcc

acggtcatta

tggtagccga

agacagacta

agtccctcaa

tctgggagat

ttcgecttcegt

ttgaactgat

tcatcagcag

gcgaggagaa

gcgtccecect

gacacaaggc

agagacagcc

cccagtcttce

agatttcéca
ttaccggaaa
ggatggagtc
cgccacactg
catggagggc
gcgcatgtgce
catcaaagag
caagctgccc
ggaccccteg
cgagaacggc
ttacgcccac

gacctgcgac

Trinh ty nhédn tao

43176

gtcaaaatcg

ggagggaaag

ttcaccactt

gccgagcagce

ggccttctgg

tggcagtata

gagatggagc

gagccggagg

gcctectegt

cccggecctg

atgaacgggg

tacaaagacg

hIGF1R-D245N-A247T-E294D_FLAG

gagattttgg

ggctgctgcc

actcggacgt

cctaccaggg

acaagccaga

accccaagat

ctggcttcecg

agctggacct

cctccecctgece

gggtgctggt

gccgcaagaa

atgacgacaa

agtctggctc cggaggaggg tccccgacct cgetgtgggg

cgctcteget ctggecgacg agtggagaaa tctgcgggcec

actatcagca gctgaagcgc ctggagaact gcacggtgat

tgctcatctc caaggccgag gactaccgca gctaccgett

ccgagtactt gectgctgttc cgagtggctg gectcgagag

tatgacgcga

cgtgcgcectgg

ctggtccttc

cttgtccaac

caactgtcct

gaggccttec

ggaggtctcc

ggagccagag

actgcccgac

cctcegegece

cgagegggee

gtgagcggcc

gctcctgttt

aggcatcgac

cgagggctac

ccccaagctce

cctcggagac

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4142

60

120

180

240

300



ctcttccccea

atcttcgaga

ggggccatca

ctgatcctgg

ggggacctgt

aatgagtaca

tgtgggaagc

tgcagcgcgce

gtctgtgtgce

cgtgacttct

cacgacggcg

atgtactgca

aagaccattg

aatttgctca

gggctcatcg

ttgtccttcc

tccttectacg

ctgaccatca

atttaccgca

accaggaaca

accacgtcga

gatctcatca

gatgggcagg

aacaaggacg

acctcacggt

tgaccaatct

ggattgagaa

atgcggtgtc

gtccagggac

actaccgctg

gggcgtgcac

ctgacaacaa

ctgcctgcecce

gcgccaacat

agtgcatgca

tccecttgtga

attctgttac

ttaacatccg

aggtggtgac

taaaaaacct

tcctcgacaa

aagcagggaa

tggaggaagt

acggggagag

agaatcgcat

gcttcaccgt

atgcctgcgg

tggagcccgg

catccgecgge
caaggatatt
aaatgctgac
caataactac
catggaggag
ctggaccaca
cgagaacaat
cacgacctgt
gcccaacacce
cctcagegcece
ggagtgcccc
aggtccttgc
ttctgctcag
acgggggaat

gggctacgtg

tcgecteate
ccagaacttg
aatgtacttt
gacggggact
agcctcctgt
catcataacc
ttactacaag
ctccaacagc

catcttacta

43176

tggaaactct
gggctttaca
ctctgttacc
attgtgggga
aagccgatgt
aaccgctgcec
gagtgctgcece
gtagcttgcc
tacaggtttg
gagagcagcg
tcgggcttca
ccgaaggtct
atgctccaag
aacattgctt
aagatccgcece
ctaggagagg
cagcaactgt
gctttcaatc
aaagggcgcce
gaaagtgacg
tggcaccggt
gaagcaccct
tggaacatgg

catgggctga

tctacaacta

acctgaggaa

tctccactgt

ataagccccce

gtgagaagac

agaaaatgtg

accccgagtg

gccactacta

agggctggcg

actccgacgg

tccgcaacgg

gtgaggaaga

gatgcaccat

cagagctgga

attctcatgc

agcagctaga

gggactggga

ccaaattatg

aaagcaaagg

tcctgcecattt

accggcececccece

ttaagaatgt

tggacgtgga

agccctggac

cgccctggte

cattactcgg

ggactggtcc

aaaggaatgt

caccatcaac

cccaagcacg

cctgggcagc

ctatgccggt

ctgtgtggac

gtttgtgatc

cagccagagce

aaagaaaaca

cttcaagggc

gaacttcatg

cttggtctcce

agggaattac

ccaccgcaac

tgtttccgaa

ggacataaac

cacctccacc

tgactacagg

cacagagtat

cctccecgecece

tcagtacgcc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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gtttacgtca

agtgagatct

tcagcatcga

ggcaacctga

cggcacaatt

gacattgagg

tgctgcgect

cgcaaagtct

cggagagatg

gccgcagaca

gagagcagag

taccgcatcg

aacttegtcet

acctgggagc

aatggattga

tgtgtgtcca

gggaactaca

cctgtgttet

gctctgceccceg

catagaaaga

gagtacttca

atcaccatga

aagggtgtgg

aggctgtgac

tgtacattcg

actcctctte

gttactacat

actgctccaa

aggtcacaga

gccccaaaac

ttgagaattt

tcatgcaagt

cctacaacat

tggataacaa

atatccacag

ttgcaaggac

caaggcctga

ttctaatgta

gacaggaata

cagcccggat

tctatgtcca

tcgetgtect

gaaataacag

gcgctgectga

gccgggaact

tgaaagatga

cctcaccatg

caccaatgct

tcagttaatc

tgtgcgctgg

agacaaaatc

gaaccccaag

tgaagccgag

cctgcacaac

ggccaacacc

caccgacccg

ggagagaact

ctgcaaccac

tatgcccgcea

aaactccatc

tgaaataaaa

caggaagtat

tcaggccaca

ggccaaaaca

gttgatcgtg

caggctgggg

tgtgtacgtt

tgggcagggg

acctgaaacc

43176

gtggagaacg
tcagttcctt
gtgaagtgga
cagcggcagc
cccatcagga
actgaggtgt
aagcaggccg
tccatcttcg
accatgtcca
gaagagctgg
gtcatttcta
gaggctgaga
gaaggagcag
tttttaaagt
tacggatcac
ggaggggcca
tctctctctg
ggatatgaaa
ggagggttgg
aatggagtgc
cctgatgagt
tcgtttggga

agagtggcca

accatatccg

ccattccctt

accctccecctce

ctcaggacgg

agtatgccga

gtggtgggga

agaaggagga

tgcccagacc

gccgaagcag

agacagagta

accttcggcece

agctgggetg

atgacattcc

ggccggaacce

aagttgagga

agctaaaccg

ggaatgggtc

acttcatcca

tgattatgct

tgtatgcctc

gggaggtggc

tggtctatga

ttaaaacagt

tggggccaag

ggacgttctt

tctgcccaac

ctacctttac

cggcaccatc

gaaagggcct

ggctgaatac

tgaaaggaag

gaacaccacg

ccctttettt

tttcacattg

cagcgcectece

tgggccagtg

tgagaatccc

tcagcgagaa

gctaaacccg

gtggacagat

tctgatcatc

gtacgtcttc

tgtgaacccg

tcgggagaag

aggagttgcc

gaacgaggcc

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

137/141



gcaagcatgce

tgtcaccatg

atggaactga

gagaataatc

attgcagacg

cggaattgca

gatatctatg

atgtctcctg

ggggtegtee

gagcaagtcc

gacatgctgt

ttcctggaga

ttctactaca

aacatggaga

agacactcag

agcttcgacg

ttgcecgetge

gc

<210>

<211>

<212>
<213>

24
4142
DNA

<220>

<223>

<400> 24

gtgagaggat

tggtgcgatt

tgacacgggg

cagtcctagce

gcatggcata

tggtagccga

agacagacta

agtccctcaa

tctgggagat

ttcgettegt

ttgaactgat

tcatcagcag

gcgaggagaa

gcgtccccect

gacacaaggc

agagacagcc

cccagtctte

tgagtttctc

gctgggtgtg

cgatctcaaa

acctccaagc

cctcaacgcece

agatttcaca

ttaccggaaa

ggatggagtc

cgccacactg

catggagggc

gcgcatgtgce

catcaaagag

caagctgccc

ggaccccteg

cgagaacggc

ttacgcccac

gacctgcgac

Trinh ty nhén tao

hIGF1R-G3155-S316T_FLAG

43176

aacgaagctt
gtgtcccaag
agttatctcc
ctgagcaaga
aataagttcg
gtcaaaatcg
ggagggaaag
ttcaccactt
gccgagcagce
ggccttcetgg
tggcagtata
gagatggagc
gagcecggagg
gcctcctegt
ccecggecctg

atgaacgggg

tacaaagacg

ctgtgatgaa

gccagccaac

ggtctctgag

tgattcagat

tccacagaga

gagattttgg

ggctgctgcce

actcggacgt

cctaccaggg

acaagccaga

accccaagat

ctggcttccg

agctggacct

cctcectgece

gggtgctggt

gccgcaagaa

atgacgacaa

ggagttcaat

actggtcatc

gccagaaatg

ggccggagag

ccttgctgece

tatgacgcga

cgtgcgcetgg

ctggteccttce

cttgtccaac

caactgtcct

gaggccttcecce

ggaggtctcc

ggagccagag

actgcccgac

cctcegegece

cgagcgggcc

gtgagcggcc

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4142
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gaattcatga

ctctcecgecg

atccgcaacg

ctccacatcc

acggtcatta

ctcttcccca

atcttcgaga

ggggccatca

ctgatcctgg

ggggacctgt

aatgagtaca

tgtgggaagc

tgcagcgegce

gtctgtgtge

cgtgacttct

cacgacggcg

atgtactgca

aagaccattg

aatttgctca

gggctcatcg

ttgtccttee

tccttctacg

ctgaccatca

atttaccgca

agtctggctc
cgctcteget
actatcagca
tgctcatctce
ccgagtactt
acctcacggt
tgaccaatct
ggattgagaa
atgcggtgte
gtccagggac
actaccgctg
gggcgtgceac
ctgacaacga
ctgecctgcecce
gcgccaacat
agtgcatgca
tccecttgtga
attctgttac
ttaacatccg
aggtggtgac
taaaaaacct
tcctcgacaa
aagcagggaa

tggaggaagt

¢ggaggaggg

ctggccgacg

gctgaagcgc

caaggccgag

gctgctgttce

catccgecggce

caaggatatt

aaatgctgac

caataactac

catggaggag

ctggaccaca

cgagaacaat

cacggcctgt

gcccaacacc

cctcagcgcece

ggagtgcccce

aggtccttge

ttctgctcag

acgggggaat

gggctacgtg

tcgcctecate

ccagaacttg

aatgtacttt

gacggggact

43176

tccecgacct
agtggagaaa
ctggagaact
gactaccgca
cgagtggctg
tggaaactct
gggctttaca
ctctgttacc
attgtgggga
aagccgatgt
aaccgctgcece
gagtgctgcece
gtagcttgcc
tacaggtttg
gagagcagcg
tcgggcttca
ccgaaggtct
atgctccaag
aacattgctt
aagatccgcce
ctaggagagg
cagcaactgt

gctttcaatc

aaagggcgcc

cgctgtgggg

tctgcgggec

gcacggtgat

gctaccgctt

gcctcgagag

tctacaacta

acctgaggaa

tctccactgt

ataagccccce

gtgagaagac

agaaaatgtg

accccgagtg

gccactacta

agggctggceg

actccgaggg

tccgcaacag

gtgaggaaga

gatgcaccat

cagagctgga

attctcatgce

agcagctaga

gggactggga

ccaaattatg

aaagcaaagg

gctcctgttt
aggcatcgac
cgagggctac
ccccaagcte
cctcggagac
cgcectggte
cattactcgg
ggactggtcc
aaaggaatgt
caccatcaac
cccaagcacg
cctgggcage
ctétgccggt
ctgtgtggac
gtttgtgatc
cacccagagc
aaagaaaaca
cttcaagggce
gaacttcatg
cttggtctce
agggaattac
ccaccgcaac
tgtttccgaa

ggacataaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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accaggaaca
accacgtcga
gatctcatca
gatgggcagg
aacaaggacg
gtttacgtca
agtgagatct
tcagcatcga
ggcaacctga
cggcacaatt
gacattgagg
tgctgegect
cgcaaagtct
cggagagatg
gccgcagaca
gagagcagag
taccgcatcg
aacttcgtcect
acctgggagc
aatggattga
tgtgtgtcca
gggaactaca

cctgtgttet

acggggagag

agaatcgcat

gcttcaccgt

atgcctgcgg

tggagcccgg

aggctgtgac

tgtacattcg

actcctctte

gttactacat

actgctccaa

aggtcacaga

gccccaaaac

ttgagaattt

tcatgcaagt

cctacaacat

tggataacaa

atatccacag

ttgcaaggac

caaggcctga

ttctaatgta

gacaggaata

cagcccggat

tctatgtcca

agcctcctgt

catcataacc

ttactacaag

ctccaacagce

catcttacta

cctcaccatg

caccaatgct

tcagttaatc

tgtgcgetygg

agacaaaatc

gaaccccaag

tgaagccgag

cctgcacaac

ggccaacacc

caccgacccg

ggagagaact

ctgcaaccac

tatgcececgcea

aaactccatc

tgaaataaaa

caggaagtat

tcaggccaca

ggccaaaaca

43176

gaaagtgacg
tggcaccggt
gaagcaccct
tggaacatgg
catgggctga
gtggagaacg
tcagttcctt
gtgaagtgga
cagcggcagce
cccatcagga
actgaggtgt
aagcaggccg
tccatctteg
accatgtcca
gaagagctgg
gtcatttcta
gaggctgaga
gaaggagcag
tttttaaagt
tacggatcac
ggaggggcca
tctctctcectg

ggatatgaaa

tcctgcattt

accggcccece

ttaagaatgt

tggacgtgga

agccctggac

accatatccg

ccattccctt

accctccecte

ctcaggacgg

agtatgccga

gtggtgggga

agaaggagga

tgcccagacc

gccgaagcag

agacagagta

accttcggece

agctgggctg

atgacattcc

ggccggaacce

aagttgagga

agctaaaccg

ggaatgggte

acttcatcca

cacctccacc

tgactacagg

cacagagtat

ccteceegecc

tcagtacgcc

tggggccaag

ggacgttctt

tctgcccaac

ctacctttac

cggcaccatc

gaaagggcct

ggctgaatac

tgaaaggaag

gaacaccacg

ccctttettt

tttcacattg

cagcgcctec

tgggccagtg

tgagaatccc

tcagcgagaa

gctaaacccg

gtggacagat

tctgatcatc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820
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gctctgeccg

catagaaaga

gagtacttca

atcaccatga

aagggtgtgg

gcaagcatgc

tgtcaccatg

atggaactga

gagaataatc

attgcagacg

cggaattgca

gatatctatg

atgtctcctg

ggggtcgtcc

gagcaagtcc

gacatgctgt

ttcctggaga

ttctactaca

aacatggaga

agacactcag

agcttcgacg

ttgcecgetge

gc

tcgctgtect

gaaataacag

gcgctgcectga

gccgggaact

tgaaagatga

gtgagaggat

tggtgcgatt

tgacacgggg

cagtcctagc

gcatggcata

tggtagccga

agacagacta

agtccctcaa

tctgggagat

ttcgecttegt

ttgaactgat

tcatcagcag

gcgaggagaa

gcgtcccect

gacacaaggc

agagacagcc

cccagtcectte

gttgatcgtg

caggctgggg

tgtgtacgtt

tgggcagggg

acctgaaacc

tgagtttcte

gctgggtgtg

cgatctcaaa

acctccaagce

cctcaacgcc

agatttcaca

ttaccggaaa

ggatggagtc

cgccacactg

catggagggc

gcgcatgtge

catcaaagag

caagctgccc

ggaccccteg

cgagaacggc

ttacgcccac

gacctgcgac

43176

ggagggttgg
aatggagtgc
cctgatgagt
tcgtttggga
agagtggcca
aacgaagctt
gtgtcccaag
agttatctcc
ctgagcaaga
aataagttcg
gtcaaaatcg
ggagggaaag
ttcaccactt
gccgagcagce
ggccttctgg
tggcagtata
gagatggagc
gagccggagg
gcctectegt
cccggcecctg

atgaacgggg

tacaaagacg

tgattatgct

tgtatgcctc

gggaggtggc

tggtctatga

ttaaaacagt

ctgtgatgaa

gccagccaac

ggtctctgag

tgattcagat

tccacagaga

gagattttgg

ggctgctgcece

actcggacgt

cctaccagqgg

acaagccaga

accccaagat

ctggcttceg

agctggacct

cctcectgece

gggtgctggt

gccgcaagaa

atgacgacaa

gtacgtcttc

tgtgaacccg

tcgggagaag

aggagttgcce

gaacgaggcc

ggagttcaat

actggtcatc

gccagaaatg

ggccggagag

ccttgctgece

tatgacgcga

cgtgcgctgg

ctggtecctte

cttgtccaac

caactgtcct

gaggccttcc

ggaggtctcc

ggagccagag

actgcccgac

cctecegegcece

cgagcgggcce

gtgagcggcec

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140

4142
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